Spark Plug Condition Chart

Normal condition = A brown, tan or grey firing end indicates
that the engine is in good condition and that the plug type is
correct

Electrode gap adjustment - bend the side electrode using
the correct tool

Ash deposits - Light brown deposits encrusted on the
electrodes and insulator, leading to misfire and hesitation.
Caused by excessive amounts of ail in the combustion
chamber or poor quality fuel/cil

Carbon fouling - Dry, black sooty deposits leading to misfire
and weak spark. Caused by an over-rich fuel/air mixture,
faulty choke operation or blocked air filter

Overheating - A blistered white insulater and glazed
electrodes. Caused by ignition system fault, incorrect fuel, or
‘cooling system fault

Oil fouling - Wet oily deposits leading to misfire and weak
spark. Caused by oil leakage past piston rings or valve guides
{4-stroke engine), or excess lubricant (2-stroke engine)

Worn plug - Worn electrodes will cause poor starting in
damp or cold weather and will also waste fuel
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os4 INntroduction

by Julian Ryder

here is no better example of the
| Japanese post-War industrial miracle
than Honda. Like other companies
which have become household names. it
started with one man’s vision. In this case the
man was the 40-year old Soichiro Honda who
had sold his piston-ring manufacturing
business to Toyota in 1945 and was happily
spending the proceeds on prolonged parties
for his friends. However, the difficulties of
getting around in the chaos of post-War
Japan Irked Honda, so when he came across
a |ob lot of generator engines he realised that
here was a way of getting people mobile
again at low cost.
A 12 by 18-foot shack in Hamamatsu
became his first bike factory, fitting the

1970 Honda C90 OHV-engined model

Sirth of a

generator motors into pushbikes, Before long
he'd usad up all 500 generator motors and
started manufacturing his own engine, known
as the 'chimney', either because of the
elongated cylinder head or the smoky exhaust
or perhaps both. The chimney made all of half

‘a horsepower from its 50 cc engine but it was

a major success and became the Honda A-
type: Less than two years after he'd set up In
Hamamatsu, Seichiro Honda founded the
Honda Motor Company in September 1948,
By then, the A-type had been developed into
the 90 cc B-type engine, which Mr Honda
decided deserved its own chassis not a bicycle
frame. Honda was about to become Japan's
first post-War manufacturer of complete
motorcycles. In August 1849 the first prototype
was ready. With an output of three

horsepower, the 98 cc D-type was still a

simple two-stroke but it had a two-speed
transmission and maost importantly a pressed
steel frame with telescopic forks and hard tail
rear end. The frame was almost triangular in
profile with the top rail going In a straight line
from the massively braced steering head to
the rear axle. Legend has it that after the
D-type’s first tests the entire workforce went
for a drink to celebrate and try and think of a
name for the bike. One man broke one of
those silences you get when people are
thinking, exclaiming ‘This is like a dream!’
“That's it!' shouted Honda, and so the Honda
Dream was christened.

“This is like a dream!’
‘That’s it’
shouted Honda

r Honda was a brilliant, intuitive
M engineer and designer but he did not

bother himself with the marketing
side of his business. With hindsight, it is
possible to see that employing Takeo
Fujisawa who would both sort out the home
market and plan the eventual expansion into
overseas markets was a masterstroke. He
arrived in October 1948 and In 1950 was
made Sales Director. Another vital new name
was Kiyoshi Kawashima, who along with
Honda himself, dasigned the company's first
four-stroke after Kawashima had told them
that the four-stroke oppesition to Honda's
two-strokes sounded nicer and therefore
sold better. The result of that statement was
the overhead-valve 148 ce E-type which first
ran in July 1851 just two months after the
first drawings were made. Kawashima was
made a director of the Honda Company at 34
years old.

The E-type was a massive success, over
32,000 were made in 1953 alone, but Honda's
lifelong pursuit of technical Innovation
sometimes distracted him from commetcial
reality. Fujisawa pointed out that they were in
danger of ignoring their core business, the
moterised bicycles that still formed Japan's
main means of transport. In May 1252 the
F-type Cub appeared, another two-stroke
despite the top men’s reservations. You could
buy a complete machine or just the mator ta
attach to your own bicycle. The result was
certainly distinctive, a white fuel tank with a
circutar profile went just below and behind the
saddle on the left of the bike, and the motor
with its horizontal eylinder and bright red cover
just below the rear axle on the same side of
the bike. This was the machine that turned
Honda into the biggest bike maker in Japan
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with 70% of the market for bolt-
on bicycle motors, the F-type was
also the first Honda to be exported. Next
came the machine that would turn Honda into
the biggest motorcycle manufacturer in the
world.

The G100 Super Cub was a typically
audacious piece of Honda engineering and
marketing. For the first time, but not the last,
Honda invented a completely new type of
motorcycle, although the term ‘scooterette’
was coined to describe the new bike which
had many of the characteristics of a scooter
but the large wheels, and thersfore stability,
of a motoreycle. The first one was sold in
August 1958, fiftesn years later over nine-
million of them were on the roads of the
world. If ever a machine can be said to have
brought mobility to the masses it is the
Super Cub. If you add in the electric starter
that was added for the C102 maodel of 1961,
the design of the Super Cub has remained
substantially unchanged ever since,
testament to how right Honda got it first
time. The Super Cub made Honda the
world's biggest manufacturer after just two
years of production.

onda'’s export drive started in earnest
H in 1857 when Britain and Holland got

their first bikes, America got just two
bikes the next year. By 1962 Honda had half
the American market with 65,000 sales. But
Soichiro Honda had already travelled
abroad to Europe and the USA, making a
special point of going to the Isle of Man TT,
then the most important race in the GP
calendar. He realised that no matter how
advanced his products were, only racing
success would convince overseas markets

for whom ‘Made in Japan' still
meant cheap and nasty. It took five
years from Soichiro Honda's first visit to the
Istand before his bikes were ready for the TT.
In 1958 the factory enterad five riders in the
125, They did not have a massive impact on
the event being benevolently regarded as a
curiosity, but sixth, seventh and eighth were
good enough for the team prize.

The CB250N Super Dream became a
favarite with UK learner riders of the late
seventies and early eighties

The bikes were off the
pace but they were well
engineered and very reliable,
The TT was the only time the West saw the
Hondas in '59, but they came back for more the
following year with the first of a generation of
bikes which shaped the future of motoreycling -
the double-overhead-cam four-cylinder 250. It
was fast and reliable - it revved to 14,000 rpm -

The GL1000 introduced in 1975, was the first in Honda's line of Goldwings
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but didn’t handle anywhere near as well as

the opposition. However, Honda had now
signed up non-Japanese riders to lead thelr
challenge. The first win didn't come until 1962
(Aussie Tom Phillis in the Spanish 125 GP) and
was followed up with a worid-shaking
performance at the TT. Twenty-one year old
Mike Hailwood won both 125 and 250 cc TTs
and Hondas filled the top five positions in both
races. Solchiro Honda's master plan was
starting to come to fruition, Hailwood and
Honda won the 1961 250 cc World
Championship. Next year Honda won three
titles. The other Japanese factories fought back
and inspired Honda to produce some of the
most fascinating racers ever seen: the
awesome six-cylinder 250, the five-cylinder
125, and the 500 four with which the immortal
Hailwood battled Agostini and the MV Agusta.

When Honda pulled out of racing in ‘67 they
had won sixteen rider's titles, eighteen

manufacturer's titles, and 137 GPs, including

18 TTs, and introduced the concept of the
modern works team to motaercycle racing.
Sales success. followed racing victory as
Soichiro Honda had predicted, but only
because the products advanced as rapidly as
the racing machinery. The Hondas that came
to Britain in the early ‘60s were incredibly
sophisticated, They had overhead cams where

An early CB750 Four

Carl Fogarty in
action at Donington
on the RC45

the British bikes had pushrods, they had
electric starters when the Brits relied on the
kickstart, they had 12V electrics when even the
biggest British bike used a 8V system. There
seemed no end ta the technical wizardry and
when in 1968 the first four-cylinder CB750

Phote courtesy of Kel Edge

road hbike arrived the world changed for ever.
They even had to invent a new word for it:
superbike, Honda raged again with the CB750
at Daytona and won the World Endurance title
with a prototype DOHC version that became
the CB900 roadster. There was the six-

cylinder CBX, the first turbocharged
production bike, they invented the full-dress
tourer with the Goldwing and came back to
GPs with the revolutionary oval-pistoned
NR500D four-stroke, a much-misunderstood
bike that was more rolling experiment than
racer. |t was true, though, that Mr Honda was
not keen on two-strokes - early motocross
engines had to be explained away to him as
lawnmower motors! However, in 1982 Honda
raced the NS500, an agile three-cylinder
lightweight against the big four-cylinder
opposition in 500 GPs. The bike wen in the

first year and in ‘83 took the world title for

Freddie Spencer. In four-stroke racing
the V4 layout took over from the straight
four, dominating TT, F1 and Endurance
champlonships and when Superbike arrivad
Honda were ready with the BRC30. On the
roads the VFR V4 became an instant classic
while the CBRE00 invented another new class
of bike on its way to becoming a best-seller,

And then there was the NR750, This limited-
edition technological tour-de-farce embodied
many of Soichiro Honda's ideals. It used the
latest techniques and materials in every
component, from the oval-piston, 32-valve V4
motor to the titapium coating on the
windscreen, it was - as Mr Honda would have
wanted - the best it could possibly be. A
fitting memorial te the man who has shaped
the motoroycle industry and motorcycles as
we know them today.
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Precision Miniatures

hen the grey imperts phernomenon
Wtook off commercially, it bought to

the UK two different types of bike.
To understand the difference you must first
understand a few basic facts about the
Japanese home market, where the vast
majority of these machines came from.
Firstly, Japan’s draconian licensing system
effectively restricted riders to 400 cc four-
strokes and 250 cc two-strokes. Secondly,
the Japanese market is fashion conscious in
the extreme. If @ manufacturer gets it right
then it will sell thousands of units. Get it
wrong and your bikes will languish in the
showrooms for ever, or until some budding
entrepreneur buys them up cheaply and
ships them to Europs,

So when the greys started landing, UK
motorcyclists were not very surprised to
discover that there was a 400 cc medel in
the CBR range beside the 1000 cc sports
tourer and the best-selling CBR600. These
were used bikes which those same restrictive
laws effectively took off the roads of Japan
once they were a few years old. The second
type tended to be weird models that had
failed Japanese youth's style test and arrived
over here hardly used and sometimes even
brand new.

Right at the head of the first category was
the CBR400RR that first hit Japan's roads in
1988 and instantly stormed to the top of the
sales charts. And no wonder. Although the
motor was a development of the earlier
CBR400 Aero that looked just like an early
‘iellymould’ CBR, the double-R had gear-
driven cams and an aluminium frame as: well
as a 17-inch front wheel and mouth-watering
styling complete with twin-headlamp fairing.
Bear in mind that the FireBlade was four years
away and the 600 cc CBR had camshafts
driven by chains and a tubular steel chassis
and you can see why the double-R was such
a success, In fact in terms of technology, it
was nearer to the RC30 that was launched for
1988 and its 400 cc sibling the NC30, or

NC23 Tri-Arm - the first CBR400RR

VFR400R, as shown by the fact that the 400
ce in-line four also had a factory code: NC23.
In fact it was better known as the Tri-Arm, a
reference to the sticker on the side of the
fairing meant to draw attention to the
heavily triangulated swinging arm that looked
like it had just been unbolted from a factory
racer.

The commercial domination of the Tri-Arm
was continued in 1990 by the next generation
of CBR400RR, the L-modsl, the first of the
Gull-Arms or NC29. Despite the superficial
similarities of the two bikes, the Gull-Arm was
a completely new machine whose cycle paris
had much in common with the VFR400R
including 17-inch wheels front and rear, The
motor's cylinders and upper crankcase half
were cast in one piece, again befare the
FiraBlade and the CBR600 M-model used the
same layout. The bike's name came from the
new swinging arm design, again derived from
current race-track practice. Instead of the
straight. rectangular cross-sectional
members, sach side of the arm was a single,

massive fabrication. On the right side, it had
an elbow bend in it to accommodate the
exhaust pipe without compromising ground
clearance. Again this was copied from Grand
Prix practice (despite the real racers being
two-strokes) Just a year after the design was
first seen on the track. and it was this feature
that gave the bike the Gull-Arm name.

The smaller bike has regularly been given
the same colour schemes as the bigger Blade
and has basically remained otherwise
unchanged, There have been minor
adjustments and the claimed power output
has even gone down a fraction and the weight
up by a kilogram - just like on the 400 cc V4s.

When the 800 cec FireBlade hit world
markets and revolutionised the sports bike
market sector in 1992 the Gull-Arm dat the
same paintwork and even a FireBlade sticker
on the fairing. Even though the 400 was the
earlier design, it was immediately (of rather
lately) christened the Baby Blade and as far
as anyone can tell became the best-selling
grey import machine in the UK.
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The introduction ‘The Birth of a Dream’ was
written by Julian Ryder,

About this Manual

he aim of this manual is to help you get
the best value from your motorcycle. It

can do so In several ways. |t can help
you decide what work must be done, even if
you choose to have it done by a dealer; it
provides information and procedures for
routine maintenance and servicing; and it
offers diagnostic and repair procedures to
follow when trouble occurs,

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 motoreycle into a
dealer and making the trips to leave it and
pick it up. More importantly, a lot ef money
can be saved by aveiding the expense the

shop 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 sitlting on the
seat, facing forward.

We take great pride in the accuracy of
information given in this manual, but
motorecycle 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.



oes ldentification numbers

The frame serial number is stamped into the
right side of the steering head. The engine
number Is stamped into the right upper side of
the crankcase, directly above the clutch unit,
Both of these numbers should be recorded
and kept in a safe place so they can be
furnished to law enforcement officials in the
event of a theft. The carburetter number is
stamped into the back of each carburettor.

The frame serial number, enging serial

number and carburettor identification number
should alse be kept in a handy place (such as
with your driver's licence) so they are always
avallable when purchasing or ordering parts
for your machine:

Identifying model years

The procedures in this manual identify the
bikes by model code. The model code (e.g.
CBR400RR-L) is printed on the colour code

label, which is located on the top of the rear
mudguard under the passenger seat. The
model code and production year can also be
determined from the engine and frame serial
numbers in the accompanying table. Note: Do
not identify your bike using the date of
registration; in some cases, especially where a
new bike has been imported into the UK, the
registration date will differ considerably from
the model code year.

Model, code and Frame number Engine number Carburettor
production year number
CBR400RR-J (1988) NC23-1020001 to 1036454 NC23E-1020001 to 1036510 VGO4A
CBR400RR-K (1289) NE23 1090001 to 10981186 NC23E 1080001 to1098123 VG048
CBR400RR-L (1990 and 91) NC29-1000001 to 1010598 NC23E 1300001 to1310636 VPO1A
CBR400RR-N (1992 and 93) NC29-1050001 on NC23E-1420001 on VPO1A
CBR400RR-R (1994-0n) NC29-1100001 on NCG23E-1500001 on VPO1B:

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 cormponents on the
machineg), providing the |2 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 to the parts shelf, there are
numerous places that the part can end up with
the wrong number or be listed incorractly.

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

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

Unofficial (grey) imports

All CBR400RR models in the UK are
unofficial (grey) imports from Japan. The
majority are second-hand machines and are
allocated age-related licence plates for UK
use (the licence plate letter reflects the
production year In Japan), although new
CBRs are allocated current year UK
registration letter plates.

Common changes made prior to sale in the
UK are the disabling of the rev-limiter device
{or more correctly 'speed-limiter' device),
which is fitted to comply with Japanese
market regulations. The device is located in
the speedometer head and is linked to the

ignition control unit to cut the ignition when
180 kmh (112 mph) is reached. The importers
have several methods of disabling the device,
either fitting a plug-in unit at the speedometer
head or ignition control unit, or by modifying
the limiter mechanism.

Speedometers calibrated in kilometras
{(kmh) must have a miles per hour (mph) scale
applied. This can be done simply by applying
a suitable overlay to the speedometer lens or
a more professional approach is to fit one of
the replacement dial faces fo the
speedometer itself. In each case It is
important that the correct size overlay or dial
face is used.

The ratings of certain bulbs (headlight,
sidelight, brake/tall light and turn signal lights)
differ from those normally used on UK market
machines. Of these, the brake/tail light bulbs
will most likely have been replaced with the
regulation 21/5W UK fitment.

Note that restrictor kits can be fitted to the
CBR engiries to reduce their power output to
33 bhp (25 kw) to comply with the UK full
standard category A licence. Kits can be
obtained from and fitted by grey importers.
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CBRADDRAL

caor R-134
cone R134A

The colour code label is under the The engine number is stamped on the top  The frame number is stamped on the right-
passenger seat of the crankcase on the right-hand side of hand side of the steering head
the engine




o.10 Safety first!

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, etoc. - contaln asbestos.
Extreme care must be taken fo aveid
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 contacting each other, by
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.

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

@ [t 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 poisonous 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 wvehicle outside the
workplace.

The battery

® Never cause a spark, or allow a naked
light near the vehicle’s battery. It will normally
be giving off a certain amount of hydrogen
gas, which is highly explosive.

@ Always disconnect the battery ground
(earth) terminal before working on the fuel or
electrical systems (except where noted).

® |f possible, loosen the filler plugs or cover
when charging the battery from an external
source. Do not charge at an excessive rate or
the battery may burst.

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

Electricity

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

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

Remember...

X Don’t start the engine without first
ascertaining 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:
¥ Don't siphon toxic liguids such as fusl,
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
tocls which may slip and cause injury.

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

X Don't rush to finish a job or take
unverified short euts,

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
te aid wheel or fork removal.

+ Do take care when attempting to loosen
a stubbom 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 protection when using
pewer tools such as drill, sander, bench
grinder etc:

v Do use a barrier eream on your hands
prier 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. Nete 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., before
working on the vehicle - espegially the
electricai system.

+ Do keep your work area fidy - it is only
too easy to fall over articles left lying
around.

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

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

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

v Do carry out work. in'a logical sequence
and check that everything is correctly
assembled and tightened afterwards.

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




Daily (pre-ride) checks o1

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.

v Stop the engine and support the
motorcycle in an upright position, using an
auxiliary stand if required. Allow it to stand

undisturbed for a few minutes to allow the oil
level! to stabilise. Make sure the motorcycle is
on level ground.

Bike care:

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

.

Unscrew the oil filler cap (arrowed) from the right-hand crankcase 2
cover. The dipstick Is integral with the ol filler cap, and is used to
check the engine oil level.

screw it in:

Using a clean rag or paper towel, wipe off all the oil from the
dipstick. Insert the clean dipstick back into the engine, but do not

The correct oil

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

@ Always top up with a good quality oil of
the specified type and viscosity and do not
overfill the engine.

Qil type APl grade SE, SF
or 5G
Oil viscosity SAE 10W40

Remove the dipstick and observe the level of the oil, which should
be somewhere In between the upper and lower level lines
{arrowed).

If the level is below the lower ling, top the engine up with the
recommended grade and type of oil, to bring the level up to the
upper line en the dipstick. Do not overfill.
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2 Brake fluid level checks

A

Before you start:

v Support the motorcycle in an upright
position, using an auxiliary stand if required,
and turn the handlebars until the top of the
front master cylinder is as level as possible.
The rear master cylinder reservoir is located
behind the seat cowling on the right-hand
side of the machine.

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

v Wrap a rag around the reservoir being
worked on to ensure that any spillage does
not come into contact with painted surfaces.
v Access to the front reservoir cap screws Is
restricted by the windshield. Use a short or
angled screwdriver to access the screws.

s

2 If the level is below the LOWER level line,
remove the two reservoir cap screws and
remove the cap, the diaphragm plate and

the diaphragm.

level is visible by looking across the top

of the rear wheel at the window in the
rear corner of the reservoir body - the fluid
level must be between the UPPER and
LLOWER level lines (arrowed).

Bike care:

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

@ If any fluid reservoir requires repeated
topping-up this is an indication of an-hydraulic
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
evidence of air in the system (spongy feel to
lever or pedal), it must be bled as described in
Chapter 7.

until the level is Just below the UPPER
level line. Do not overfill the reservoir, and
take care to avoid spills (see Warning above).

6 If the lines aren't visible, remove the seat
cowling (see Chapter 8). The lines are
also marked on the outer corner (arrows).

Warning: Brake hydraulic fluid can harm your eyes and damage painted surfaces, so use extreme caution when handling and
pouring it and cover surrounding surfaces with rag. Do not use fluid that has been standing open for some time, as it absorbs
moisture from the air which can cause a dangerous loss of braking effectiveness.

.1 The front brake fluid level is visible

through the reservoir body — it must be

between the UPPER and LOWER level
lines (arrowed).

Ensure that the diaphragm is correctly
seated before installing the plate and
cap. Tighten the cap screws securely.

7 On L, N and R models, the rear braks
fluid level is visible by looking through the

aperture in the seat cowling at the
windew in the reservoir body - the fluid |evel
must be between the UPPER and LOWER
level lines (arrowed).
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If the level is below the LOWER level line,
8 remove the seat cowling (see Chapter 8).

Unscrew the reservoir cover screws and
remove the cover, diaphragm plate and
diaphragm.

Top up with new DOT 4 hydraulic fluid,
until the level is just below the UPPER
level line. Do not overfill the reservoir, and
take care to avoid spills (see Warning above).

le S SO B 4
1 0 Ensure that the diaphragm Is correctly
seated before installing the plate and
cover. Tighten the cover screws
securely, then install the seat cowling (see

Chapter 8).

3 Coolant level check

Warning: DO NOT remove the

radiator pressure cap to add

coolant. Topping up is done via

the coolant reservoir tank filler.
DO NOT leave open containers of coolant
about, as it is poisonous.

Before you start:

v Make sure you have a supply of coolant
available (a mixture of 50% distilled water and
50% corroslon inhibited ethylene glycol anti-
freeze is needed).

v Always check the coolant level when the

The coolant reservoir is located behind

the main frame member on the right-

hand side. The coclant UPPER and
LOWER level lines (arrowed) are on the back
of the reservair (L, N and R models shown).

engine is at normal working temperature. Start
the engine allow it to reach normal
temperature, then stop the engine.

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

v Support the motorcycle in an upright
position, using an auxiliary stand if required,
whilst checking the level. Make sure the
motoreycle is on level ground.

Bike care:
@ Use only the specified coolant mixture. It is
important that anti-freeze is used in the

If the coolant level s not In between the
UPPER and LOWER markings, remove
the reservoir filler cap (arrowed — L, N and
R models shown).

system all year round, and not just in the
winter. Do not top the system up using only
water, as the system will become too diluted.
® Do not overfill the reservoir tank. If the
coolant is significantly above the UPPER level
line at any time, the surplus should be
siphoned or drained off to prevent the
possibility of it being expelled out of the
overflow hose.

@ If the coolant level falls steadily, check the
system for leaks (see Chapter 1). If no leaks
are found and the level continues to fall, it is
recommended that the machine is taken to a
dealer for a pressure test.

3 Top the coolant level up with the

recommended coolant mixture, using a
funnel to avoid spillage. Fit the cap
securely.

4 Suspension, steering and final drive checks

Suspension and steering:

® Check that the front and rear suspension
operate smoothly without binding.

@ Check that the suspension Is adjusied as
required.

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

Final drive:

® Check that the drive chain slack isn't
excessive, and adjust if necessary (see
Chapter 1).

@ |f the chain looks dry, lubricate it (see
Chapter 1).
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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
rim or come off. High tyre pressures will
cause abnormal tread wear and unsafe
handling.

@ Use an accurate pressure gauge:

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

Tyre care:

® Check the tyres carefully for cuts, tears,
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 isin place.

@ Pick out any stones or nails which may
have become embedded in the tyre tread. If

Loading Front Rear
Rider only 33 psi (2.25 Bar) 33 psi (2.25 Bar)
Rider and passenger 33 psi (2.25 Bar) 36 psi (2.50 Bar)

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.

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. Honda recommend a minimum
of 2 mm on both tyres.

@ Many tyres now incorporate wear indicatars
in the tread. Identify the triangular pointer or
‘TWI" mark on the tyre sidewall to locate the
indicator bar and renew the tyre if the tread
has worn down to the bar.

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

6 Legal and safety checks

Lighting and signalling:

® Take a minute to check that the headlight,
tail light, brake light, instrument lights and turn
signals all work correctly.

® Check that the horn sounds when the
switch Is operated.

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

Safety:

® Check that the throttle grip rotates
smoothly and snaps shut when released, in all
steering positions. Also check for the correct
amount of freeplay (see Chapter 1).

® Check that the engine shuts off when the
kill switch is operated.

® Check that sidestand return spring holds
the stand securely up when retracted.

® Check that the clutch lever operates
smoothly and with the correct amount of
freeplay (see Chapter 1),

Fuel:

@ This may seem obvious, but check that you
have enough fuel to complete your journey. If
you naotice signs of fuel leakage — rectify the
cause immediately.

@ Ensure you use the correct grade unleaded
fuel — see Chapter 4 Specifications.
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Routine maintenance and servicing

Contents
Al Titer-=BIaariNG v o sivnas siiieie waleilie 3l e § G a0 8 Engine/transmission — oil change and filterrenewal ............. 12
AR SIHET —TeneWA oui samies s ommsmem s eeie N s ssres s 26 Frontforks—oll Change ......oovvvvremnncnsiranrssrsnansns 35
Battery —ChargiRg « . cvuivieneiioan s ainns s iisis s i see Chapter @ Fuelhoses—renewal .. ... .coviiiiinaniiimrseiieerionasss 30
Biattery — Chatk: . ciwe vmm oo oo iisios nos msimmass v ape s smiman o v me 14 Fuelsystem—check .........viimniiniaiieiiaiianan,s 13
Battery — removal, installation and inspection ......... see Chapter @ Headlight aim —check and adjustment .. ........ ... ooty 18
Brake caliper seals and master cylinder seal renewal ........... 28 |dle speed —check and adjustment . ... ... .. ... .. it 2
Brakes— fluid:change . . . cuu covaiis oiileaioe dveibe VRS . S 24 Nuts and bolts—tightnesscheck . .........cooiiieevvnnennns 23
Brake hOSes —renewal .......vesvisnsrsrorramreroneees e 28  Sidestand — cheek . .. ve i e saesn e« vhliae §alaee e 19
Brakepads—wearcheck .........c..iienaeiiiiiiiiiii i 3 Spark plugs —gap checkand adjustment . ... ........oooiaannn 5
Brake system —check . ..covviiiniiriernrornisaeroenmssans 11 Sparkplugs—=renewal . ........ccovemnivaniiriiiieniineana, 16
Carburettors — synchronisation ........ ... oviiuieiiiniiian, 17  Stand, lever pivots and cables - lubrication .. ...... ..o 6
Clutch —check and adjustment .. . ......coiniieiiniinns 4  Steering head bearings — check and adjustment . .............. 21
Cooling system—check ...i..coiiviiniiimimeraeiinisai 10 Steering head bearings — lubrication . . .........oooviiiiii 33
Cooling system — draining, flushing and refilling .. .. ............ 27 Suspension=1.heck .o: sueive svihiis el PEEidiiie s iR sl 20
Cylinder compression—check ......ooiiiiiiiiiiiiiainiias 31 Swingarm and suspension linkage bearings — lubrication ........ 34
Drive chain and sprockets — check, adjustment and Throttle and choke cables—cheek . ... ... ... .o il 15

8o 4= Lo e S T LR P TR 1 Valve clearances — check and adjustment ............c..00nn 25
Engine oil pressure —Check . .......covvveinniinnrrnnaanass 32 Wheelsand tyres—generalcheck ...... ... .. ... ..o 9
Engine/transmission —oilchange ........ .. oo i 7 Wheel bearings—check .......cooveiiiiiniriineaneaeaeenns 22
Degrees of difficulty

Easy, suitable for g\é Fairly easy, suitable % Fairly difficult, % Difficult, suitable for % Very difficult, &

novice with little =X | for beginner with 2X | suitable for competent & | experienced DIY Ay | suitable for expert DIY g

experience % some experience & DIY mechanic & mechanic "Q or professional &
Specifications
Note: Models are identified by their production code letter — refer to ‘Identification numbers’ at the front of this manual for details.
Engine
Cylinder numbering (from left-hand to right-hand side of the bike) .... 1-2-3-4
Spark plugs

Type )

Standard ... .. e i NGK CR8EH-9 or Nippondenso U24FER-9
For extended highspeed riding ..........cc.vvvimrnnranias NGK CRYEH-9 or Nippondenso U27FER-2

Electrode gap ... vvvvmvnvsnsnnirsnnrrrnrarsnanararsessos 0.8 to 0.9 mm
Engine idlie §pe88 waw isivuim v smiaie v simienss 53R s w0 1300 = 100 rpm
Carburettor synchronisation — max difference between carburettors .. 30 mmHg

Valve clearances (COLD engine)
INIEYVAIVES . vnererirvr s v am s mgm bssa b b sbsnsssanesaan
Exhaust valves
J, K, Land N models
BUTNIOTBHS, 5 vaniiwcsmvetmions mom o i s oo afiainy o o/ ia 6 (o1 BSSIsoc ot o 5508 R 0L
Cylinder COmPression . .. ...ovvn it eereaersacersanians
Oil pressure (with engine WaMM) ......ovivwirearmsiaiaranins

0.12 to 0.18 mm

0.17 t0 0.23 mm

0.18 to 0.24 mm

156 to 213 psi (10.8 to 14.7 bar)

71 psi (5.0 Bar) @ 7000 rpm, oil @ 80°C



122 Specifications

Miscellaneous
Drive chain slack
TOCBEIE v wwmmen e 308 wewie Sareimes saiE e W S 10to 20 mm
KoL, Nand Rmedels . oo ieiiriiiemiainenneemmnes oo 15to 25 mm
Cliteh cable frEEpIal . . « s s siominge oo iumee wareiaces o s asmes oo 10to 20 mm
Threttlecablefreeplay . oo ivine ciiin i nmimam s s e cnnins 2to 6Bmm
Tyre pressures and tyretread depth .. .o ovvv v i s see Daily (pre-ride) checks

Recommended lubricants and fluids
Engine/transmission ol tYPe ..o v v oo v v svanin i e AP| grade SE, SF or SG motor oll
Engine/transmission oll ViSCOSIY . ..o iuiin e SAE 10W40
Engine/transmission oll capacity
Jand K models

QN GRETIGE . o veove s wimesimnes wammrs o s e e 5 5as s e 2.9 litres
Ol and Tilarehange: : v caiu e aiewie s « devt s o6 3.1 litres
Following engine overhaul — dry engine, new filter .. ........... 3.5 litres
Land N models
Ol ERaMGE - o ottt e e e e 3.2 litres.
Ol and DG CHENEN: seavices sisasao s St s 3.4 litres
Following engine overhaul —dry engine, new filter ... .......... 3.8 litres.
R models
L et T = 3.0 litres
Oil'ang el CHaNGa: amsm s s ioms B 2 wilea s 3.2 litres
Following engine overhaul = dry engine, new filter ............. 3.8 litres _
ORI v e SR R e AT S T el 50% distilled water, 50% corrosion inhibited ethylene glycol
anti-freeze
Coolant capacity
Radiator and enging . ... ....c.uiireiiii i 2.0 litres
FRRBBINVBIT o v stia i ST R0 Te S A ST s s e SR ST 0.3 litre
Front fork il . ... e see Chapter 6
BB v mimr e ez S Sl s asiin i, soa e &y i DOT 4
DIVE CRAIM oottt e e e e et e e e e e e e e e e e SAE 80 or 90 gear oil or aerosol chain lubricant for O-ring chains
Miscellaneous
Steering head Bearings . . .. v vvv v ruvesrraererenaeersresenens Lithium-based multi-purpose grease
Whissl bearnings {Unsealed) s vvamas e s St e i s Lithium-based multi-purpose grease
Swingarm pivot bearings .. ....... i e e Molybdenum disulphide grease
Suspension linkage bearnings . ... .cvvrerr i i nseneennnn Malybdenum disulphide grease
Bearing seal lips . ... .ot e e e Lithium-based multi-purpose grease
Gearchange lever/clutch lever/rear brake pedal pivats .. ........... Molybdenum disulphide grease or dry film lubricant
Front brake lever pivot and piston D . ..o e s iee ee e e ot Molybdenum disulphide grease or dry film lubricant
NS eca s cwyam s oo Sl Y A TS oS e bl S AT Cable lubricant or 10W40 motor oil
Sidestand PIVOl s s T, et o 5 e d AT, DRE . L VAT Maolybdenum disulphide grease
TFHTOLHR G i i ek o s i s Al R a4 53 Multi-purpose grease or dry film lubricant

Torque settings

Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to
the diameter of the thread, not the head.

SIMIMBOITEIN i rmvisess sl s Saiaran s i) s Sva i 5 Nm
B MM DO UL L e e 10 Nm
B MM BOIEIL s cacmin s camis SR S ST 22 Nm
T0 MM DO UL e e e 35 Nm
T2 M BORMI L s s S s SN TSR RS a0 55 Nm
Emmiflange bolt with8 mmhead ... oo iiniiiinnnnn 9 Nm
6 mm flange bolt/nut with 10 mmhead «......oooiiiiiniiin o 12 Nm
5303312 400 1810 (=30 o o) | V{1 19 SR SR S S 27 Nm
TEMMTARGEBALMUE e somme e s i SN e 40 Nm
Rear axle nut

B MOHEIS v amivi cansinen sinitaniie S R AR S SR 51 90 Nm

LNand Rmodels . ... oot e e e a5 Nm
Steering head bearing adjuster nut . ... i 22 Nm
Steering Stemnul ... ... .. e e 105 Nm
Top yoke fork clamp bolts

JaNA K MIOABIS . . - - e v n e o v e e einee s e e bpbiale et mieie sen s 11 Nm

LN Rmedels e s wsmmamias s s rasce et mumeti st i 23 Nm



Maintenance schedule 1.3

Note: The daily (pre-ride) checks outlined in the owner's manual covers
those items which should be inspected on a daily basis. Always
perform the pre-ride inspection at every maintenance Interval (in
addition to the procedures listed). The intervals listed befow are the
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)
("] See ‘Daily (pre-ride) checks' at the beginning of this
manual.

After the initial 600 miles (1000 km)

Note: This check (s usually performed by a dealer after the first 600
mites (1000 km) from new. Thereafter, maintenance s carried out
according to the folfowing intervals of the schedule.

Every 600 miles (1000 km)

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

Every 4000 miles (6000 km) or

6 months (whichever comes sooner)

] Check and adjust the idle speed (Section 2)

[ ] Check the brake pads (Section 3)

1 Check and adjust the clutch (Section 4)

1 Check the spark plug gaps (Section 5)

[] Lubricate the clutch/gearchange/brake lever/brake
pedal/sidestand pivots and the
throttle/choke/clutch cables (Section 6)

[} Change the engine oil (Section7)

[] Clean the air filter element (Section 8)

[ | Check the condition of the wheels and tyres
(Section 9)

"1 Check the cooling system (Section 10)

(| Check the brake system and brake light switch
operation (Section 11)

Every 8000 miles (12,000 km) or

12 months (whichever comes sooner)

Carry out all the items under the 4000 mile (6000 km) check, plus the
following

(| Change the engine oil and filter (Section 12)

[ | Check the fuel system and hoses (Section 13)

| Check the battery terminals (Section 14)

| Check and adjust the throttie and choke cables

(Section 15)

Every 8000 miles (12,000 km) or
12 months (whichever comes sooner)
(continued)

] Renew the spark plugs (Section 16)

[ | Check/adjust the carburettor synchronisation
(Section 17)

| Check and adjust the headlight aim (Section 18)

[ | Check the sidestand (Section 19)

__| Check the suspension (Section 20)

| Check and adjust the steering head bearings
(Section 21)

"] Check the wheel bearings (Section 22)

| Check the tightness of all nuts, bolts and fasteners
(Section 23)

] Change the brake fluid (Section 24)

"1 Check and adjust the valve clearances (Section 25)

| Check the chain and sprocket condition (Section 1)

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

18 months (whichever comes sooner)
Carry out all the items under the 4000 mile (6000 kim) check, plus the
following

| Renew the air filter element (Section 26)

Every 24,000 miles (36,000 km) or
two years (whichever comes

sooner)

Canry out all the items under the 12,000 mile (18,000 km) and 8000

mile (12,000 km) checks, plus the following

[ 1 Change the coolant (Section 27)

| Renew the brake master eylinder and caliper seals
(Section 28)

Every four years

| Renew the brake hoses (Section 29)
| Renew the fuel hoses (Section 30)

Non-scheduled maintenance

|_| Check the cylinder compression (Section 31)

"] Check the engine oil pressure (Section 32)

[ ] Re-grease the steering head bearings (Section 33)

[ | Re-grease the swingarm and suspension linkage
bearings (Section 34)

| Change the front fork oil (Section 35)
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J and K model component
locations on right side

Rear brake fluid reservoir
Coolant reservoir

Clutch cabie lower adjuster
Front brake fluid reservoir
Throttle cable upper adjuster
Radiator pressure cap
Timing mark inspection plug
Alternator bolt access plug
Engine/transmission oil
dipstick

O~ AW -

10 Rear brake light switch

J and K model component
locations on left side

Cluteh cable upper adjuster
Steering head bearings

Alir filter

ldle speed adjuster

Fue! filter

Battery

Drive chain adjuster

Coolant drain boft
Engine/transmission ofl drain
bolt

10 Engine/ltransmission oil fifter
11 Front fork oil drain screw
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L, N and R component
locations on right side

Rear brake fluid reservoir
Coolant reservoir

Clutch cable lower adjuster
Radator pressure cap

Front brake fluid reservoir
Throttle cable upper adjuster
Front fork oil drain screw

. Timing mark inspection plug

Alternator bolt access plug
Engine/transmission ofl
dipstick

Rear brake light switch

L, N and R component
locations on left side

Clutch cable upper adjuster
Steering head bearings

Air filter

ldie speed adjuster

Fuel filter

Battery

Drive chain adjuster
Coolant drain bolt
Engineftransmission oif drain
bolt

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

2 Deciding where to start or plug into the
routine maintenance schedule depends on
several factors. If the warranty period on your
motoreycle has just expired, and if it has been
maintained according to the warranty
standards, you may want to pick up routine
maintenance as it coincides with the next
mileage or calendar interval. If you have

owned the machine for some time but have

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 important is overiooked. 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 its history
or maintenance record, you may desire to

‘combine all the checks into one large service

initially and then setile into the maintenance
schedule prescribed.

3 Before beginning any maintenance or
repair, the machine should be cleaned
thoroughly, especially around the oil filter,
spark plugs, valve cover, seat cowling,
carburettors, etc. Cleaning will help ensure

Every 600 miles (1000 km)

that dirt does not contaminate the engine and
will allow you to detect wear and damage that
could otherwlise easily go unnoticed.

4 Certain maintenance information is
sometimes printed on decals attached to the
motoreycle. If the information on the decals
differs from that included here, use the
Information on the decal.

Models are identified by
their production code letter
- refer to ‘Identification
numbers’ at the front of this
manual for details.

| HAYNES

HiNT

& Brhre chain and sprockets —
‘check, ad iustmeﬂt and

i'f%%é?’

Check - every 600 miles
{1000 km)

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
life.

2 To check the chain, place the bike on its
sidestand and 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, then compare your measurement to
that listed in this Chapter's Specifications (see
illustration). As the chain stretches with wear,
adjustment will periodically be necessary (see
below). Since the chaln will rarely wear evenly,
roll the bike forwards so that another section of
chain can be checked; do this several times to
check the entire length of chain.

4 In some cases where lubrication has been
neglected, corrosion and galling may cause the
links to bind and kink, which effectively
shartens the chain's length. Such links should
be thoroughly cleaned and worked free. If the

chain is tight between the sprockets, rusty or

kinked, it's time to renew it. If you find a tight
area, mark it with felt pen or paint, and repeat
the measurement after the bike has been
ridden. If the chain's still tight in the same area,
it may be damaged or wom. Because a tight or
kinked chain can damage the transmission
ouput shaft bearing, it's a good idea to renew it.
Caution: If the machine is ridden with
excessive slack in the drive chain, the
chain could contact the frame and
swingarm, causing severe damage.

Check - every 8000 miles
(12,000 km) or 12 months

5 Check the entire length of the chain for
damaged rollers, loose links and pins, and
missing O-rings and renew it if damage is
found. Note: Never install a new chain on old
sprockets, and never use the old chain if you
install new sprockets — renew the chain and
sprockets as a set.

6 Remove the front sprocket cover (see
Chapter 6). Check the teeth on the front and
rear sprockets for wear (see illustration).

7 Inspect the drive chain slider on the
swingarm for excessive wear and renew it if
worn (see Chapter 6).

Adjustment

8 Rotate the rear wheel until the chain is
positioned with the tightest point at the centre

1.3 Push up on the chain and measure the
slack

of its bottom run. If available, raise the rear
wheel off the ground using an auxiliary stand
or support.

9 Slacken the rear axlenut, and on L, Nand R
models the locknut on each chain adjuster
(see illustrations),

10 Turn the axle adjusters on both sides of
the swingarm until the specified chain tension
is obtained (get the adjuster on the chain side
close, then set the adjuster on the opposite
side) (see illustrations 1.89a and b). Be sure
to turn the adjusters evenly to keep the rear
wheel in alignment. If the adjusters reach the
end of their travel, the chain is excessivaly
worn and should be renewed (see Chapter 6).

ENGINE SPROCKET
WORN TOOTH

DIRECTION OF ROTATION

V\

REAR SPROCKET
WORN TCOTH
0518

1.6 Check the sprockets in the areas indicated to see if they are worn excessively

1.9a Rear axle nut (A), chain adjuster (B) -
J and K models
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1.9b Rear axle nut (A), locknut (B), adjuster
{C) =L, N and R models

The chain wear decals will also indicate the
need for chain renewal.

11 When the chain has the correct amount of
slack, check that the wheel Is correctly
aligned by making sure the marks on each
adjustment marker are in the same position
relative to the back of the swingarm on J and
K models, or the notches in the swingarm on
L, N and R models (see illustrations). If there
is any discrepancy in the chain adjuster
positions, adjust one of them so that its
position is exactly the same as the other, then
recheck the chain freeplay as described
above. It is important each adjuster is
identically aligned otherwise the rear wheel
will be out of alignment with the front.

12 Tighten the axle nut to the torque setting
specified at the beginning of the Chapter (see
illustration). On L, N and R models, tighten
the chain adjuster locknuts securely.

Lubrication

13 If required, wash the chain in paraffin
(kerosene), then wipe it off and allow it te dry,
using compressed air If available. If the chain
is excessively dirty it should be removed from
the machine and allowed to seak In the
paraffin (see Chapter 6).

Caution: Don’t use petrol, solvent or other

1.11a Alignment marks (arrowed) - J and
K models

1.12 Tighten the axle nut to the specified
torgue

cleaning fluids which might damage the
internal sealing properties of the chain.
Don’t use high-pressure water. The entire
process shouldn’t take longer than ten
minutes - if it does, the O-rings in the
chain rollers could be damaged.

14 For routine lubrication, the best time to
|ubricate the chain is after the motoreycle has
been ridden. When the chain is warm, the
lubricant will penetrate the joints between the
side plates better than when cold. Note:
Honda specifies SAE 80 to SAE 80 gear oil; if
you do use-aerosal chain lube ensure that it is

Every 4000 miles (6000 km) or 6 months

1.11b Alignment marks (A), notches (B) -
L, N and R models

1.14 Apply the lubricant to the chain as
described

suitable for Q-ring chains. Apply the oil to the
area where the side plates overlap — not the
middle of the rollers (see illustration).

HAYNES Apply the oil to the top of

the lewer chain run, so
m centrifugal force will work

the il into the chain when
the bike is moving. After applying the
lubricant, let it soak in a few minutes
before wiping off any excess.

2 |dle speed - ‘3%
check and adjustment %
\

1 The idle speed should be checked and
adjusted before and after the carburettors are
synchronised (balanced) and when it is
obviously too high or too low. Before
adjusting the idle speed, make sure the valve
clearances and spark plug gaps are correct.
Also, turn the handlebars back-and-forth and
see if the idle speed changes as this is done.
I it does, the throttle cable may not be
ad|usted or routed correctly, or 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
motarcycle on its sidestand, and make sure
the transmission is in neutral.

2.3a Idle speed adjuster screw (arrowed) -
J and K models

3 The idle speed adjuster is located under the
fuel tank on the left-hand side (see
illustrations), With the engine idling, adjust
the idle speed by turning the adjuster screw

2.3b |dle speed adjuster screw (arrowed) —
L, N and R models
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3.1 Each pad has a cutout in its friction

material which is visible by looking at the
back of the caliper

until the Idle speed listed in this Chapter's
Specifications is obtained. Turn the screw
clockwise to increase idle speed, and anti-
clockwise to decrease it.

4 Snap the throttle open and shut a few
times, then recheck the Idle spesed. If
necessary, repeat the adjustment procedure.
5 If a smooth, steady idle can't be achieved,
the fuel/air mixture may be Incorrect (see
Chapter 4) or the carbursttars may need
synchronising (see Section 17).

3 Brake pads - wear check

Ve

1 A quick check of the brake pads can be
made without removing them from the caliper.
The amount of pad wear can be judged by
looking at the pads from the rear of the caliper
(both front and rear) (see illustrations). A
cutout in the friction material indicates the
wear limit (see illustration).

2 If either pad has worn down to. or beyond
the cutout in the friction material, both pads
must be renewed as a set. If the pads are dirty
or if you are In doubt as to the amount of
friction material remaining, remove them for
inspection (see Chapter 7). Note: Some after-
market pads may use different indicators to
those on the original equipment as shown.

3 Refer to Chapter 7 for details of pad
renewal.

L

4.5 Clutch cable lower adjuster nuts
(arrowed)

4.3 Measuring clutch cable freeplay

4 Clutch -
check and adjustment

Vi g

1 Check that the clutch cable operates
smoothly and easily.

2 |f the clutch lever operation is heavy or stiff,
remove the cable (see Chapter 2) and
lubricate it (see Section 6). If the cable is still
stiff, renew it. Install the lubricated or new
cable (see Chapter 2).

3 With the cable operating smoothly, check
that the clutch lever is correctly adjusted.
Periodic adjustment Is necessary to
compensate for wear in the clutch plates and
stretch of the cable, Check that the amount of
freeplay at the clutch lever end Is within the
specifications listed at the beginning of the
Chapter (see illustration).

4 If adjustment is required, loosen the
adjuster lockring at the top of the cable and
turn the adjuster in or out uptil the required
amount of freeplay is obtained (see
illustration), To increase freeplay, turn the
adjuster clockwise. To reduce freeplay, turn
the adjuster anti-clockwise. Tighten the
locking ring securely.

5 If all the adjustment has been taken up at
the lever, reset the adjuster to give the
maximum amount of freeplay, then set the
correct amount of freeplay using the adjuster
nuts en each end of the threaded section in
the cable bracket on the clutch cover on the

5.2a Remove the lower mounting
bolt(s) ...

1 . e
4.4 Slacken the lockring (A) and turn the
adjuster (B) in or out as required

right-hand side of the engine (see
illustration). Remove the right-hand fairing
side panel and the lower fairing as required to
access the adjuster nuts (see Chapter 8). To
increase freeplay, slacken the front nut and
tighten the rear nut until the freeplay is as
specified, then tighten the front nut against
the bracket. To reduce freeplay, slacken the
rear nut and fighten the front nut until the
freeplay is as specified, then tighten the rear
nut against the bracket. Subsequent
adjustments can now be made using the lever
adjuster only.

5 Spark plug gaps -
check and adjustment

Y

1 Make sure your spark plug socket is the
correct size before attempting to remove the
plugs — a suitable one is supplied in the
motoreycle's tool kit which is stored under the
seat.

2 To access the spark plugs, remove the
fairing side panels (see Chapter 8). Alsa
remove the radiator lower mounting bolt(s),
then release the radiator lower hose from its
clip and swing the radiator forward (see
illustrations).

3 Clean the area around the plug caps to
prevent any dirt falling into the spark plug
channels.

4 Check that the cylinder location is marked

... and pull the hose out of the clip

5.2b
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e -

5.4a Remove the spark plugcap...

on each plug lead and mark them accordingly
if not. Pull the spark plug cap off each spark
plug (see illustration). Clean the area around
the base of the plugs to prevent any dirt falling
into the engine. Using either the plug
removing tool supplied in the bike's toolkit or
a deep socket type wrench, unscrew the
plugs from the cylinder head (see
illustration), Lay each plug out in relation to
its cylinder; if any plug shows up a problem it
will then be easy to identfiy the troublesome
cylinder.

5 Inspect the electrodes for wear. Both the
centre and side electrodes should have
square edges and the side electrodes should
be of uniform thickness. Look for excessive
deposits and evidence of a cracked or
chipped insulator around the centre electrode.
Compare your spark plugs to the colour spark
plug reading chart at the end of this manual.
Check the threads, the washer and the
ceramic Insulator body for cracks and other
darmnage. _

6 If the electrodes are not excessively worn,
and if the deposits can be easily removed with
a wire brush;, the plugs can be re-gapped and
re-used (if no cracks or chips are visible in the
insulator). If in doubt concerning the condition
of the plugs, renew them, as the expense is
minimal.

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

8 Before installing the plugs, make sure they

5.4b ... then unscrew the spark plug

are the correct type and heat range and check
the gap betwesn the electrodes (see
illustrations). Compare the gap to that
specified and adjust as necessary. If the gap
must be adjusted, bend the side electrodes
only-and be very careful not to ehip-or crack the
insulator nose (see illustration). Make sure the
washer is in place before installing each plug.
9 Since the cylinder head is made of
aluminium, which is soft and easily damaged,
thread the plugs Into the heads turning the
tool by hand (see illustration). Once the
plugs are finger-tight, the job can be finished
with a spanner on the tool supplied or a
socket drive (see illustration 5.4b). Tighten
the plugs an additional 1/4 to 1/2 turn or as
directed on the manufacturer’'s packaging. Do
not over-tighten them., '

As the plugs are quite
HAYNES ‘ = S
m 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.

10 Reconnect the spark plug caps, making
sure they are securely connected to the
correct cylinder (see illustration 5.4a). Install
all ather components previously removed,

5.8b Using a feeler gauge to measure the
spark plug electrode gap

5.8¢ Adjust the electrode gap by bending
the side electrode only

5.8a Using a wire type gauge to measure
the spark plug electrode gap

Stripped plug threads in the
cylinder head can be repaired
with a thread insert - see
‘Tools and Workshop Tips'in
‘the Reference section.

HAYNES
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6 Stand, lever pivots and
cables - |ubrication

Y

Pivot points

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 footrests, clutch and brake levers,
brake pedal, gearchange lever linkage and
sidestand pivots should be lubricated
frequently. In order for the lubricant to be
applied where it will do the most good, the
component should be disassembled.
However, if chain and cable lubricant is being
used, it can be applied to the pivot joint gaps
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

5.9 Thread the plug in as far as possible
turning the tool by hand
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6.3a Lubricating a cable with a cable oiler
clamp. Make sure the tool seals around
the inner cable

control lever pivats is a dry-film lubricant
favailable from many sources by different
names).

Cables

3 To lubricate the cables, disconnect the
relevant cable at its upper end, then lubricate
the cable with a cable oiler clamp, or if one is
not available, using the set-up shown (see
illustrations). See Chapter 4 for the choke
and throttle cable removal procedures, and
Chapter 2 for the clutch cable.

4 The speedometer cable should be removed
(see Chapter 9) and the inner cable withdrawn
from the outer cable and lubricated with
motor oll or cable lubricant. Do not lubricate
the upper few inches of the cable as the
lubricant may travel up into the instrument
head.

7.4a ...and the oil drain plug (arrowed) . .

" Nipple
oil

’ Plastic bag sealed
around outer cable

Cable suspended
vertically

Cable libricated
when ol drips
fram far end

6.3b Lubricating a cable with a makeshift
funnel and motor oii

7 Engine/transmission —

W

oil change
Warning: Be careful when
draining the oil, as the exhaust
pipes, the engine, and the oil
itself can cause severe burns.
1 Consistent routine oil and filter 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 changed 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 ail won't pay off if the
engine is damaged.
2 Before changing the oil, warm up the

-engine so the oil will drain sasily. Remove the

lower fairing (see Chapter 8).

74b ..

. and allow the oil to completely
drain

3 Put the motoreycle on its sidestand, and
position a clean drain tray below the engine.
Unscrew the oil filler cap from the
alternator/clutch cover to vent the crankcase
and to act as a reminder that there is no oll in
the engine (see illustration).

4 Next, unscrew the oil drain plug from the
sump on the bottom of the engine and allow
the oll to flow into the drain tray (see
illustrations). Check the condition of the
sealing washer on the drain plug and obtain a
new one if it is'damaged or warn.

NN 7° help determine whether

any abnormal or excessive
m engine wear is occurring,

place a strainer between the
engine and the drain tray so that any
debris in the oil is filtered out and can
be examined.

5 When the oil has completely drained, fit the
plug to the sump, using a new sealing washer
if necessary, and tighten it securely (see
illustration). Avoid overtightening, as damage
to the sump will result.

6 Refill the engine to the proper level using
the recommended type and amount of oil (see
Daily (ore-ride) checks). With the motoreycle
vertical, the oil level should lie between the
upper and lower level lines on the dipstick
(see Daily (pre-ride) checks). Instail the filler
cap (see illustration 7.3). Start the engine
and let it run for two or three minutes (make
sure that the oil pressure light extinguishes
after a few seconds). Shut it off, wait a few
minutes; then check the cil level. If necessary,
add more oil to bring the level up to the upper
level line on the dipstick. Check around the
drain plug for leaks.

Saving a little money on the
difference between good
and cheap oils won’t pay off
if the engine is damaged as
a result.

| HAYNES

HiNT

7 The old ail drained from the engine cannot
be re-used and should be disposed of
properly. Check with vyour local refuse
facility or

disposal company, disposal

7.5 Tighten the drain plug securely
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environmental agency to see whether they will
accept the used oil for recycling. Don't pour
used ol Inte drains or onto the ground,

Check the old oil carefully -
HAYNE
= if it is very metallic coloured,
m then the engine is

‘experiencing wear from
break-in (new engine) or from
insufficient lubrication. 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 cluich is
experiencing excessive wear and
should be checked.

8.2 On L, N and R models, slacken the
clamp screws (arrowed)

8.3b Air filter cover screws {arrowed} -
L, N and R models

Note: It is
antisocial and
illegal to dump oil
down the drain.
To find the
location of your
local oil recycling
bank, call this
number free.

0800 66 33 66

8 Air filter - cleaning

Py

Caution: If the machine is continually
ridden in continuously wet or dusty

8.3a Air filter cover screws (arrowed) -
J and K models

8.3¢ Removing the element -
J and K models

8.3d Removing the element -
L, N and R models

8.4 Direct the air from the inside out

conditions, the filter should be renewed
more frequently.

1 Remove the fuel tank (see Chapter 4).

2 On L, N and R models, slacken the clamps
securing the inlets on the air filter cover to the
air ducts (see illustration).

3 Remove the screws securing the air filter
cover io the filter housing and remove the
cover (see illustrations). Remove the filter
element from the housing {(see illustrations).
4 To clean the filter, tap the element on a
hard surface to dislodge any dirt and use
compressed air to clear the element, directing
the air from the inside (see illustration).

5 Check the element for signs of damage. If
the element Is torn or cannot be cleaned,
renew it.

6 Remove the sub-air cleaner element from
its housing (mounted on the back of the air
filter housing), and clean or renew It as
reguired.

7 Install the new filter by reversing the
removal procedure (see illustrations 8.3c
and d). Make sure the filter Is properly seated,
then install the cover. On L, N and R models,
make sure the inlets locate correctly onto the
air ducts and tighten the clamps (see
illustration).

8 Install the fuel tank (see Chapter 4).

9 Wheels and tyres - %
theral check %
B

Tyres

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

Wheels

2 Cast wheels are virtually maintenance free,
but they should be kept clean and checked
periodically for cracks and other damage.
Also check the wheel runout and alignment
(see Chapter 7). Never attempt to repair
damaged cast wheels; they must be renewed
if damaged. Check the valve rubber for signs
of damage or deterioration and have [t
renewed if necessary. Alsa, make sure the
valve stem cap is In place and tight.

8.7 On L, N and R models, locate the inlet
tabs on the air duct lugs (arrowed)
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10.6a Pressure cap (arrowed) -
J and K models

Ve

10 Cooling system — check
Warning: The engine must be
cool before beginning this

A procedure.

1 Check the coolant level (see Daily (pre-ride)
checks).

2 Remove the lower fairing (see Chapter 8},
The entire cooling system should be checked
for evidence of leakage, Examine sach rubber
coolant hose along fts entire length. Look for
cracks, abrasions and other damage.
Squeeze each hose at various points. They
should feel firm, yet pliable, and retumn to their
original shape when released. If they are dried
out or hard, renew them.

3 Check for evidence of leaks at each cooling
system joint. Tighten the hose clips carefully
to prevent future leaks.

4 Check the radiator for |eaks and other
damage. Leaks in the radiator leave tell-tale
scale deposits or coolant stains on the
outside of the core below the leak. If leaks are
noted, remove the radiator (see Chapter 3)
and have it repaired by a specialist.

Caution: Do not use a liquid leak stopping

compound to try to repair leaks.

5 Check the radiator fins for mud, dirt and
insects; which may impede the flow of air
through the radiator. If the fins are dirty, remove
the radiator (see Chapter 3) and clean it using

water or low pressure compressed air directed
through the fins from the backside. If the fins

11.3 Flex the brake hoses and check for
cracks, bulges and leaking fluid

10.6b Pressure cap (arrowed) -
L, N and R models

are bent of distorted, straighten them carefully
with a screwdriver. If the alr flow is restricted by
bent or damaged fins over more than 30% of
the radiator’s surface area, renew the radiator.

6 On J and K models, remove the fue! tank (see

‘Chapter 4), On L, N, and R models, remove the

right-hand fairing side panel (if not already
done), and, if required for improved access, the
tim panel covering the pressure cap (see
Chapter 8). Remove the pressure cap from the
radiator filler neck by turning it anti-clockwise
until it reaches a stop (see illustrations). If you

‘hear a hissing sound (indicating there is still

pressure in the system), wait until it stops. Now
press down on the cap and continue tuming the
cap until it can be removed. Check the
condition of the coolant in the system. If it is
rust-coloured or if accumulations of scale are
visible, drain, flush and refill the system with
new coolant (See Section 27). Check the cap
seal for cracks and other damage. If in doubt
about the pressure cap's condition, have it
tested by a dealer or renew it. Install the cap by
turning it clockwise until it reaches the first stop
then push down on the cap and continue
turning until it can turn no further,

7 Check the antifreeze content of the coolant
with an antifreeze: hydrometer. Sometimes
coolant looks like it's in good condition, but
might be toc weak to offer adequate protection.
If the hydrometer indicates a weak mixture,
drain, flush and refill the systern (see Section 27).
8 Start the engine and let it reach normal
operating temperature, then check for leaks
again. As the coolant temperature increases,
the fan should come on automatically and the

11.5 Rear brake light switch adjuster ring
(arrowed)

temperature should begin to drop. If it does
not, refer to Chapter 3 and check the fan and
fan circuit carefully.

9 If the coolant level is consistently low, and
no evidence of leaks can be found, have the
entire system pressure checked by a dealer.

11 Brake system - check

b

1 A routine general check of the brake system
will ensure that any problems are discovered and
remedied before the rider's safety is jeopardised.
2 Check the brake lever and pedal for loose
connections, improper or rough action,
excessive play, bends, and other damage.
Renew any damaged parts (see Chapter 7).

3 Make sure all brake fasteners are tight.
Check the brake pads for wear (see Section 3)
and make sure the fluid level in the reservoirs
is correct (see Daily (pre-ride) checks). Look
for leaks at the hose connections and check
for cracks in the hoses (see illustration). If
the lever or pedal is sponay, bleed the brakes
(see Chapter 7).

4 Make sure the brake light operates when the
front brake |lever is pulled in. The front brake
light switch, mounted on the underside of the
master cylinder, is not adjustable. I it fails to
operate properly, check it (see Chapter 9).

5 Make sure the brake light Is activated just
before the rear brake takes effect. If adjustment
Is necessary, hold the switch and turn the
adjuster ring on the switch body until the brake
light Is activated when required (see illustration).
The switch is mounted on the inside of the rider’s
right-hand footrest bracket, just ahead of the
master cylinder. If the brake light comes on too
late, turn the ring clockwise. If the brake light
comes on too-soon or is permanently on, turn the
ring anti-clockwise. If the switch doesn't operate
the brake light, check it (see Chapter 9).

6 The front brake lever has a span adjuster
which alters the distance of the lever from the
handiebar (see illustration). Each setting is
identified by a notch in the adjuster which
aligns with the arrow on the lever. Pull the
lever away from the handlebar and turn the
adjuster ring until the setting which best suits
the rider is obtained. There are two settings.

11.6 Front brake lever span adjuster
(arrowed)
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Every 8000 miles (12,000 km) or 12 months

Carry out all the items under the 4000 mile (6000 km) check, plus the foltowing:

12 Engine/transmission - %
oil and oil filter change gi,
'\k

Warning: Be careful when
A draining the oil, as the exhaust

pipes, the engine, and the oil

itself can cause severe burns.
1 Consistent routine oil and filter changes are
the single most important maintenance
procedure you can perform on a motoreycle.
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 changed often with new oil of the
recommended grade and type. Saving a little
meney 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 easlly. Remove the
lower fairing (see Chapter 8).
3 Put the motorcycle on its sidestand, and
pasition a clean drain tray below the engine.
Unscrew the oil filler cap from the clutch cover
to vent the crankcase and to act as a reminder
that there is ne oll In the engine (see
illustration 7.3).
4 Next, unscrew the oll drain plug from the
sump on the bottormn of the engine and allow
the oil to flow into the drain tray (see
illustrations 7.4a and b). Check the condition
of the sealing washer on the drain plug and
obtain a new one if it is damagead or worn.

HAYNES BRERLY determine whether
i any abnormal or excessive
m engine wear is occurring,

place a strainer between the
engine and the drain tray so that any
debris in the oil is filtered out and can
be examined.

5 When the oil has completely drained, fit the
plug to the sump, using & new sealing washer
if necessary, and tighten it securely (see
illustration 7.5). Aveid overtightening, as
damage to the sump will result.

6 Now place the drain tray below the oil filter.
Unscrew the ol filter using a filter adapter or a
strap wrench and tip any residue oil into the
drain tray (see illustrations).

7 Smear clean engine oil onto the rubber seal
on the new filter, then manoeuvre it into
position and screw it onto the engine (see
illustrations). Tighten it securely using a filter
wrench, or if one is not available, tighten the
filter as tight as possible by hand (see
illustration).

8 Refill the engine to the proper level using

the recommended type and amourit of ol (see
Daily (pre-ride) checks). With the motorcycle
vertical, the oil level should lie between the
upper and lower level lines on the dipstick
(see Daily (pre-ride) checks). Install the filler
cap (see illustration 7.3). Start the engine
and let it run for two or three minutes (make

sure that the oll pressure light extinguishes

after a few seconds). Shut it off, wait a few
minutes, then check the oll level. If necessary,
add more ail to bring the level up to the upper
level line on the dipstick. Check around the
drain plug and the oll filter for leaks.

Ty Saving a little money on the
- difference between good
m and cheap oils won't pay off

if the engine is damaged as
a resuit.

9 The old oil drained from the engine cannot
be re-used and should be disposed of
properly. 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 ento the ground.

12 7a Smear the seal with oil and tighten it
as described

HAYNES Check fhs old Gl'.f carefuﬂy i
ifit is very metallic coloured,
m then the engine is

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

Note: It is
antisocial and
illegal to dump oil
down the drain.
To find the
lacation of your
local oil recycling
bank, call this
number free.

Bl sk Liui

0800 66 33 66

12.7b Thread the new filter onto the
engine
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13 Fuel system - check

Y

Warning: Petrol (gasoline) is

extremely flammable, so take

extra precautions when you

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

Check

1 Remove the fuel tank (see Chapter 4} and
check the tank, the fuel tap, the fuel pump,
the in-line fuel filter and the fuel hoses for
signs of leakage, deterioration or damage; in
particular check that there is no leakage from

the fuel hoses. Renew any hoses which are.

cracked or deteriorated.

2 [f the fuel tap is leaking, tightening the
retaining nut and the assembly screws may
help (see Chapter 4). If leakage persists,
remove the tap and renew the O-ring. If the
tap appears blocked, check the filter (see
below). If a leakage or blockage cannot be
cured, fit a new tap.

3 If the carburettor gaskets are lgaking, the
carburettors should be disassembled and
rebuilt using new gaskets and seals (see
Chapter 4).

Filter cleaning

4 Cleaning or renewal of the fuel fllters is
advised after a particularly high mileage has
been covered. It Is also necessary If fuel
starvation is suspected.

5 A tuel filter Is mounted in the tank and is
integral with the fuel tap. Remove the fuel tank
and the fuel tap (see Chapter 4). Clean the
gauze filter to remove all traces of dirt and fuel
sediment. Check the gauze for holes. If any
are found, a new filter should be fitted (it is
avallable separately). Check the condition of
the O-ring and renew it if it is in any way
damaged or deteriorated. It is advisable to
renew it as a matter of course.

6 An in-line fuel filter is fitted In the hose from
the fuel tap to the fuel pump (see
illustrations). If the filter is dirty or clogged or
otherwise needs renewing, remove the fuel
tank (see Chapter 4). Have a rag handy to
soak up any residual fuel and disconnect the
pipes from the filter. Slip the filter out of its
bracket and install the new filter so that its
arrow points in the direction of fuel flow (ie

towards the pump). Secure the pipes to the

filter with the retaining clips. Install the fuel
tank (see Chapter 4), turn the tap ON and
check that there are ne leaks.

13.6a In-line fuel filter (arrowed) -
J and K models

14 Battery - check

Y

1 All models covered in this manual are fitted
with a sealed maintenance-free battery which
requires no maintenance. Note: Do not
attempt to remove the battery filler caps to
check the electrolyte lsvel or battery specific
gravity. Removal will damage the caps,
resulting in electrolyte leakage and battery
damage.

2 All that should be done is to check that jts
terminals are clean and tight and that the
casing is not damaged or leaking. See
Chapter 9 for further details.

3 If the machine is not in regular use,
disconnect the battery and give it a refresher
charge every month to six weeks, as
described in Chapter 8.

15 Throttle and choke cables —
check

Vi

Throtile cables

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

15.3 Throttle cable freeplay is measured in
terms of twistgrip rotation

13.6b In-line fuel filter (arrowed) -
L, N and R models

2 If the throttle sticks, this is probably due to
a cable fault. Remove the cables (see Chap-
ter 4) and lubricate them (see Section 6).
Install the cables, making sure they are
correctly routed. If this fails to improve the
operation of the throttle, the cables must be
renewed, Note that in very rare cases the fault
could lie in the carburettors rather than the
cables, necessitating the removal of the
carburettors and inspection of the throttle
linkage (see Chapter 4).

3 With the throtile operating smoothly, check
for a small amount of freeplay in the cables,
measured in terms of the amount of twistgrip
rotation before the throttle opens, and
compare the amount to that listed in this
Chapter's Specifications (see illustration).
If it's incorrect, adjust the cables to
correct it.

4 Freeplay adjustments can be made at the
thrattle end of the cable. Loosen the locknut
on the accelerator cable where it leaves the
handlebar (see illustration). Turn the adjuster
until the specified amount of freeplay is
obtained (see this Chapter’s Specifications),
then retighten the locknut.

5 If the adjuster has reached its limit of
adjustment, reset it so that the freeplay is at a
maximum, then remove the fuel tank and air
filter housing (see Chapter 4) and adjust the
cable at the carburettor end. Slacken the
adjuster locknut, then turn the adjuster out,
making sure the lower nut remains captive in
the bracket, thereby threading itself down the

15.4 Throttle cable adjuster locknut (A)
and adjuster (B) - throttle end
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15.5 Throttle cable adjuster locknut (A),
adjuster (B) and lower nut (C) - carburettor
end

adjuster as you turn it (see illustration). Turn
the adjuster untll the specified amount of
freeplay s obtained, then tighten the locknut.
Further adjustments can now be made at the
throttle grip end. If the cable cannot be
adjusiad as specified, renew the cable (see

Chapter 4).
A the engine idling. ldle speed
should not change. If it does,

the cable may be routed incorrectly.
Correct this condition before riding the
bike.
6 Check that the throttle twistgrip operates
smoothly and snaps shut quickly when
rejeased.

Choke cable

7 If the choke does not operate smoothly this
is probably due to a cable fault. Remove the
cable (see Chapter 4) and lubricate it (see
Section 6). Install the cable, routing it so it
takes the smoothest route possible.

8 If this falls to improve the operation of the
choke, the cable must be renewed. Note that
in very rare cases the fault could lie in the
carburettors rather than the cable,
necessitating the removal of the carburettors
and inspection of the choke plungers (see
Chapter 4).

9 Make sure there is a small amount of
freeplay in the cable before the plungers
move. If there isn't, check that the cable is

Warning: Turn the handlebars all
the way through their travel with

\

17.4a Remove the blanking screws
{arrowed) (cylinders 1 and 2 shown) . ..

15.9 Slacken the screw and slide the outer
cable end (arrowed) further into the
bracket to create some freeplay

correctly installed at both ends — remove the
fuel tank and air filter housing to access the
carburettor end of the cable (see Chapter 4). If
it is, then slacken the choke outer cable
bracket screw on the carburettor and slide the
cable further into the bracket, creating some
freeplay (see illustration). Otherwise, renew

the cable.

>N
1 Remove the old spark plugs as described in
Section 5 and install new ones.

16 Spark plugs - renewal

17 Carburettors - %
synchronisation N
"'\

Warning: Petrol (gasoline) is
extremely flammable, so take
extra precautions when you
work on any part of the fuel
system. Don't smoke or allow open flames
or bare light bulbs near the work area, and
don’t work in a garage where a natural
gas-type appliance is present. If you spill
any fuel on your skin, rinse it off
immediately with soap and water. When
you perform any kind of work on the fuel
system, wear safety glasses and have a

fire extinguisher suitable for a Class B type
fire (flammable liquids) on hand.
Warning: Take great care not to
burn your hand on the hot
engine unit when accessing the
gauge take-off points on the
inlet manifolds. Do not allow exhaust
gases to build up in the work area; either
perform the check outside or use an
exhaust gas extraction system.
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.
Before synchronising the carburettors, make
sure the valve clearances are properly set.
2 To properly synchronise the carburettors,
you will need a set of vacuum gauges or
calibrated tubes (manometer) to indicate
engine vacuum. The equipment used should
be suitable for a four cylinder engine and
come complete with the necessary adapters
and hoses to fit the take-off points. Note:
Because of the nature of the synchronisation
procedure and the need for special
instruments, most owners feave the lask to a
dealer.
3 Start the engine and let it run until it reaches
normal operating temperature, then shut it off.
Remove the fuel tank (see Chapter 4).
4 On J and K models, remove the blanking
sarews from the vacuum take-off points on
the inlet manifolds (see illustration). Install
the take-off adapters provided with the
vacuum gauges (see illustration). Connect
the vacuum gauge hoses to the adapters (see
illustration). Make sure they are a good fit
because any air leaks will result in false
readings.
5 On L, N and R models, remove the alr filter
housing and displace the carburettors to
access the vacuum take-off points (see
Chapter 4) - there is no need to disconnect
the cables, though it may be necessary to
either detach the fuel hose or displace the fuel
pump to provide enough slack. Remove the

L

. . and attach the hoses

e

17.4c .
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17.8 Carburettor synchronisation set-up

blanking caps from the vacuum take-oif
points on the inlet manifolds (see
illustration). Connect the vacuum gauge
hoses to the adapters or take-off points (see
illustration). Make sure they are a good fit
because any air leaks will result in faise
readings. Install the carburettors and air filter
housing (see Chapter 4).

6 Arrange a temporary fuel supply, using a
small temporary tank mounted above the level
of the carburettors (see illustration 17.8).
Cannect the fuel supply hose from the tank to
the inlet union on the in-line filter — do not
connect it directly to the carburettors or you
will by-pass the fuel pump.

7 Start the engine and make sure the idle
speed is correct. If it isn't, adjust it (see
Section 2). If the gauges are fitted with
damping adjustment, set this so that the
needle flutter Is just eliminated but so that they
can still respond to small changes in pressure.
8 The vacuum readings for all of the cylinders
should be the same, or at |east within the
tolerance listed in  this  Chapter's

17.5b .

emeed H -

.. and attach the hoses

17.9a Synchronisation screws (arrowed) - J and K models (air

filter housing removed for clarity)

Specifications (see illustration). If the
vacuum readings vary, adjust as necessary.

9 The carburettors are adjusted hy turning
the synchronising screws situated in-between
the carburettors, in the throttle linkage (see
illustrations). Note: Do not press down on
the screws whilst adjusting them, otherwise a
false reading will be obtained. First

synchronise the outer left carburettor (no. 1) to:

the inner left carburettor (no. 2) using the left-
Hand synchrenising serew until the readings
are the same. Then synchronise the outer
right carburettor (no. 4) to the inner right
carburettor (no. 3) using the right-hand

synchronising screw. Finally synchranise the

left-hand carburettors (nos. 1 and 2) to the
right-hand carburettors (nos. 8 and 4) using
the centre synchronising screw.

10 When all the carbursettors
synchronised, open and close the throttle
quickly to settle the linkage, and recheck the
gauge readings, readjusting if necessary.

11 When the adjustment is complete,
recheck the vacuum readings, then adjust the

are

idle speed by turning the throttle stop screw
(see Section 2) until the idle speed listed in
this Chapter's Specifications is obtained.
Stop the engine.

12 Remove the vacuum gauges and, where
used, the adapters. Fit the blanking screws or
caps onto the inlet manifolds.

13 Install the fuel tank (see Chapter 4),

17.9b Synchronisation screws (arrowed) -
L, N and R models
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18.2 Headlight beam adjusters {arrowed) -
J and K models

18 Headlight aim- N
check and adjustment X

Note: An improperly adjusted headlight may
cause problems for oncoming traffic or
provide poor, unsafe llurnination of the road
ahead. Before adjusting the headlight aim, be
sure to consult with local traffic laws and
regulations — refer to MOT Test Checks in the
Reference section.

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

2 On J and K models, vertical adjustment is
made by turning the adjuster screw on the top
outer corner of each headlight unit (see
illustration). Turn it clockwise to move the
beam up, and anti-clockwise to move it down.
Horizontal adjustment is made by turning the
adjuster screw on the bottom inner corner of
each headlight unit. Turn it clockwise to move
the beam in (towards the centre of the bike),
and anti-clockwise to move it out.

3 On L, N and R models, vertical adjustment
is made by turning the adjuster screw on the
bottom inner corner of each headlight unit

18.3 Headlight beamn adjusters (arrowed) -
L, N and R models

(see illustration). Turn it clockwise to move
the beam down, and anti-clockwise to move it
up. Horizontal adjustment is made by turning
the adjuster screw on the top outer cormner of
gach headlight unit. Turn it clockwise to move
the beam out (away from the centre of the
bike), and anti-clockwise to move it in.

19 Sidestand - check

Y

1 The sidestand return spring must be
capable of retracting the stand fully and
holding the stand retracted when the
motorcyele is In use. If the spring is sagged or
broken it must be renewed.

2 Lubricate the sidestand pivot regularly (see
Section ).

3 On J and K models, check the condition of
the sidestand rubber. If it is worn down to or
beyond the wear limit line, renew it (see
illustration).

4 On L, N and R models, the sidestand switch
prevents the motorcycle being started if the
stand is extended. Check its operation by
shifting the ftransmission into neutral,
retracting the stand and starting the engine.
Pull in the clutch lever and select a gear.
Extend the sidestand. The engine should stop
as the sidestand is extended. If the sidestand
switch does not operate as described, check
its circuit (see Chapter 9).

19.3 Renew the rubber if it is worn to or
beyond the line (arrowed)

for signs of fluid leakage

20 Suspension - check %
X

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

Front suspension

2 While standing alongside the motorcycle,
apply the front brake 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
foriks should be disassembled and inspected
{see Chapter 6).

3 Inspect the area around the dust seal for
signs of oll leakage, then carefully lever up the
dust seal using a flat-bladed screwdriver and
inspect the area around the fork seal (see
illustration). If leakage is evident, the seals
must be renewed (see Chapter 8).

4 Check the tightness of all suspension nuts
and bolts to be sure none have worked loose.

Rear suspension

5 |nspect the rear shock for fiuid leakage and
tightniess of Its mountings. If leakage is found,
the shock should be renewed (see Chapter 6).
6 With the aid of an assistant to support the
bike, compress the rear suspension several
times. It should move up and down freely
without binding. If any binding is felt, the worn
or faulty component must be identified and
renewed. The problem could be due to either
the shock absorber, the suspension linkage
components or the swingarm compenents.

7 Support the motoreycle using an auxiliary
stand so that the rear wheel is off the ground.
Grab the swingarm and attempt to rock it
from side to side - there should be no
discernible movement at the rear (see
illustration). If there's a little movement or a
slight clicking can be heard, inspect the
tightness of all the rear suspension mounting
bolts and nuts. referring to the torque settings
specified at the beginning of Chapter 8, and
re-check for movernent. Next, grasp the top

20.7a Checking for play in the swingarm
bearings
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20.7b Checking for play in the rear shock
mountings and suspension linkage
bearings

of the rear wheel and pull it upwards — there
should be no discernible freeplay before the
shock absorber begins to compress (see
illustration). Any fresplay felt in either check
indicates worn bearings in the suspension
linkage or swingarm, or worn shock absorber
mountings. The worn components must be
renewed (see Chapter B).

8 To make an accurate assessment of the
swingarm bearings, remove the rear whesel
{see Chapter 7) and the bolt securing the
suspension linkage assembly to the swingarm
{see Chapter 6). Grasp the rear of the
swingarm with one hand and place your other
hand at the junction of the swingarm and the
frame. Try to move the rear of the swingarm

21.4 Checking for play in the steering
head bearings

21.6a On L, N and R models, remove the
plug

from side-to-side. Any wear (play) in the
bearings should be felt as movement between
the swingarm and the frame at the front, If
there is any play the swingarm will be felt to
move forward and backward at the front (not
from side-to-side). Next, move the swingarm
up and down through its full travel. It should
move freely, without any binding or rough
spots. If any play in the swingarm is noted or if
the swingarm does not move freely, the
bearings must be removed for inspection or
renewal (see Chapter 8).

21 Steering head bearings -
check and adjustment

Wy

1 This motoreycle Is equipped with caged ball
steering head bearings which can become
dented, rough or loose during normal use of
the machine. In extreme cases, womn or loose
steering head bearings can cause steering
wobble — a condition that is potentially
dangerous.

Check

2 Support the motorcycle in an upright
position using an auxiliary stand. Raise the
front wheel off the ground by positioning the
blke on an auxiliary stand and having an
assistant push down on the rear or by placing
a support under the engine.

21.5 Unscrew the fork clamp bolts
(arrowed)

21.6b Unscrew and remove the steering
stem nut

3 Point the front wheel straight-ahead and
slowly move the handlebars from side-to-
side. Any dents or roughness in the bearing
races will be felt, and if the bearings are too
tight the bars will not move smoothly and
freely. If the bearings are damaged or the
action is rough, they should be renewed (see
Chapter 6). If the bearings are too tight they
should be adjusted as described below.

4 Next, grasp the fork sliders and try to move
them forward ‘and backward (see
illustration). Any |ooseness in the steering
head bearings will be felt as front-to-rear
movement of the forks. If play is felt in
the bearings, adjust the steering head as
foliows.

Freeplay in the fork due to
worn fork bushes can be
misinterpreted for steering

' head bearing play - do not
confuse the fwo.

HAYNES
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Adjustment

5 Unscrew and remove the fork clamp bolis
in the top yoke. noting how the choke knob
bracket locates (see illustration). Depending
on the tools avallable, access to the right-
hand bolt may be restricted by the front brake
master cylinder. If this is the case, unscrew
the two master cylinder assembly clamp bolts
and position the assembly clear of the
handlebar, making sure no strain is placed on
the hydraulic hose. Keep the master cylinder
reservoir upright to prevent possible fluid
leakage. If the master cylinder is displaced,
the right-hand fork clamp bolt needs only to
be slackened, not removed.

6 On L, N and R models, prise the plug out of
the steering stern nut (see illustration). On all
models, unscrew and remove the nut using a
30 mm socket or spanner, and on J and K
models remove the washer (see illustration).
Free the clutch cable from its guide on the top
yoke.

7 Gently ease the top yoke upwards off the
fork tubes and position it clear of the head
bearings, using a rag to protect other
components (see illustration).

8 Prise the lockwasher tabs out of the
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21.8a Bend down the tabs securing the
locknut . ..

natches in the locknut (see illustration).
Unscrew the locknut using either a C-spahner
or & suitable drift located in one of the notchas
(see illustration). Remove the lockwasher,
bending up the remaining tabs to release it
from the adjuster nut if necessary (see
illustration). Inspect the tabs for cracks or
signs of fatigue. If there are any, discard the
lockwasher and use a new one; otherwise the
old one can be reused,

9 Using either the C-spanner or drift, slacken
the adjuster nut slightly until pressure is just
released, then tighten it a little at a time until all
freeplay Is removed, yet the steering is able to
move freely as described above (see
illustration). If the Honda adapter is available
you can apply the torque setting specified at the
beginning of the Chapter. Now turn the steering
fram lock to lock five times to settle the
bearings, then recheck the adjustment or the
torgque setting. The object is to set the adjuster
nut so that the bearings are under a very light
loading, just enough to remove any freeplay.
Caution: Take great care not to apply
excessive pressure because this will cause
premature failure of the bearings. If the
torque setting is applied and the bearings
are too loose or tight, set them up
according to feel.

10 When the beatings are correctly adjusiad,
install the lockwasher, using a new one if the

21.8b ..

A
21.9 Adjust the bearings using either a
C-spanner or a drift as shown

tabs are weakened or cracked, onte the
adjuster nut and fit two tabs into the slots in
the adjuster nut (see illustration 21.8c).

11 Install the locknut and tighten it finger-
tight, then tighten it further (to a maximum of
90° to align the remaining tabs on the
lockwasher with the slots In the lecknut (see
illustration 21.8b). Hold the adjuster nut to
prevent it from moving If necessary. Bend up
the lockwasher tabs to secure the locknut
(see illustration).

12 Fit the top yoke onto the steering stem,
making sure the Iug on each handlebar
locates into its hole in the underside of the

yoke (see illustration 21.7). Install the nut,

4l -

21.11 Bend the tabs up into the notches in
the locknut

not forgetting the washer on J and K models,
and tighten it and both the fork clamp balis to
the torque settings specified at the beginning

‘of the Chapter (see illustration). If displaced,

make sure the front brake master cylinder

clamp is installed with the UP mark facing up

and tighten the clamp bolts to the torque
sefting specified at the beginning of the
Chapter. Do not forget to secure the choke
knob with the |eft-hand fork clamp baolt (see
illustration). On L, N and R models, fit the
plug into the stem nut (see illustration 21.6a).
Feed the clutch cable into its guide.

13 Check the bearing adjustment as
described above and re-adjust if necessary.

21.12b Secure the choke knob with the left-hand fork clamp bolt
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22.2 Checking for play in the wheel
bearings

22 Wheel bearings - check %
S

1 Wheel bearings will wear over a period of
time and result in handling problems.

2 Support the motoreycle upright using an
auxiliary stand. Check for any play in the
bearings by pushing and pulling the wheel
against the hub (see illustration). Also
rotate the wheel and check that it rotates
smoothly,

3 If any play is detected in the hub, or if the
whee| does not rotate smoothly (and this is
not due to brake or transmission drag), the
wheel bearings must bes removed and
inspected for wear or damage (see Chap-
ter 7).

23 Nuts and bolts -
tightness check

Vi

1 Since vibration of the machine tends ta
loosen fasteners, all nuts, bolts, screws, efc.
should be periodically checked for proper
tightness. _
2 Pay particular attention to the following:
Spark plugs
Engine oil drain plug
Gearchange pedal bolt
Footrest and stand bolts
Engine mounting bolts
Shock absorber and suspension linkage
bolts and swingarm pivot bolts
Handlebar clamp bolts
Front axle bolt and axle clamp bolts
Front fork clamp bolts (top and battom
yoke)
Rear axle nut
Brake caliper mounting bolits
Brake hose banjo boits and caliper bleed
valves
Brake disc bolts
Exhaust system bolts/nuts
3 |f a tarque wrench is available, use it along
with the torque specifications at the beginning
of this and other Chapters.

25.5a Remove the timing inspection plug
(A) and the centre plug (B)

24 Brakes - fluid éhange.

Y

1 The brake fluid should be renewed at the
prescribed interval or whenever a master
cylinder or caliper overhaul is carried out.
Refer to the brake bleeding section in Chapter
7, noting that all old fluid must be pumped
from the fluld reservoir and hydraulic line
before filling with new fluid.

QOld brake fluid is invariably
much darker in colour than
new fluid, making it easy to
see when all old fluid has
been expelled from the
system.

HAYNES
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25 Valve clearances —
check and adjustment

W

1 The engine must be completely cool for this
maintenance procedure, so let the machine sit
overnight before beginning.

2 Rernove the spark plugs (see Section 5).

3 Remove the valve cover (see Chapter 2).
The cylinders are identified by a number, and
are numbered 1 to 4 from |eft to right.

4 Make a chart or sketch of all valve positions

25.6a Turn the engine until the TI mark (A)
aligns with the static marks (B)

25.5b Turn the engine clockwise using a
14 mm socket on the alternator bolt

so that a note of each clearance can be made
against the relevant valve.

5 Unscrew the timing inspection plug and the
centre plug from the alternator cover on the
right-hand side of the engine (see
illustration). Discard the plug O-rings as new
ones should be used. The engine can be
turned using a 14 mm socket on the alternator
rotor belt and turning it in a clockwise
direction only (see iflustration). Alternatively,
place the motoreyele on an auxiliary stand so
that the rear wheel is off the ground, select a
high gear and rotate the rear wheel by hand in
ite normal direction of rotation.

Check

J, K, L, and N models

6 Turn the engine untll the line next to the T’
mark on the alternator rotor aligns with the
notches in the timing inspection hole (see
illustration), Note: Turn the engine in the
normal direction of rotation (clockwise),
viewed from the right-hand end of the engine.
Now, check the position of the camshaft
gears. If the ‘IN' mark on the inlet camshaft
gear and the ‘EX' mark on the exhaust
camshaft gear are aligned with the cylinder
head surface with each mark the correct way
up and on the outside of its respective gear,
then no. 4 cylinder is at TDC on the
compression stroke (see illustration). If the
‘IN' mark on the inlet camshaft gear and the
‘EX' mark on the exhaust camshaft gear are
aligned with the cylinder head surface with

No. 4 cylinder positioned at TDC on
the compression stroke
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25.6¢ No. 1 cylinder positioned at TDC on
the compression stroke

each mark upside down and on the inside of
its respective gear, then no. 1 cylinder is at
TDC on the compression stroke (see
illustration). If the marks are not positioned
as required for the cylinders being checked,
turn the crankshaft through 360° (one
complete turn).
7 With no. 4 cylinder at TDC on the
compression stroke, the following valves can
be checked:

a) No. 2, inlet

b} No. 3, exhaust

c) No. 4, inlet and exhaust
8 With no. 1 cylinder at TDG on the
compression stroke, the following valves can
be checked:

a) No. 1, infet and exhaust

b) No. 2, exhaust

¢) No. 3, infet
9 Insert a feeler gauge of the same thickness
as the correct wvalve clearance (see
Specifications) between the cam base and
follower of each valve and check that it is a
firm sliding fit — you should feel a slight drag
when the you pull the gauge out (see
illustration). If not, use the feeler gauges to
obtain the exact clearance. Note: The inlet
and exhaust valve clearances are different.
Record the measured clearance on the chart.
10 Rotate the crankshaft through 360° and
measure the valve clearance of the remaining
valves using the method described in Step 9.

R models
11 Turn the engine until the line next to the

25.9 Measure the valve clearance using a
feeler gauge as shown

‘T" mark on the alternator rotor aligns with the
static timing mark, which is a notch in the
inspection plug hole in the cover (see
illustration 25.6a). Note: Turn the engine in
the normal direction of rotation (clockwise),
viewed fromn the right-hand end of the engine.
Now, check the position of the camshaft
gears — the 'IN' mark on the inlet camshaft
gear and the 'EX' mark on the exhaust
camshaft gear should be aligned with the
cylinder head surface with each mark the
correct way up and on the outside of its
respective gear (see illustration). If the marks
are not correctly positioned, turn the
crankshaft through 360° (one complete tum).

12 With the engine in this position, the inlet
valves for Nos. 2 and 4 cylinders can be
checked.

13 Insert a feeler gauge of the same
thickness as the correct valve clearance (see
Specifications) between the cam base and
follower of each valve and check that it is a
firm sliding fit - you should feel a slight drag
when the you pull the gauge out (see
illustration 25.9). If not, use the feeler gauges
to abtain the exact clearance. Note: The inlet
and exhaust valve clearances are different.
Record the measured clearance on the chart.
14 With the specified valves measured,
rotate the crankshaft clockwise through 180°
(half a turn) until the line next to the 'O’ mark
on the alternator rotor aligns with the static
timing mark, and so that the ‘E' mark on the
exhaust camshaft gear aligns with the cylinder

25.11 Align the marks as shown and check
the inlet valves for cylinders 2 and 4

head surface, with the mark the correct way
up and on the outside of its gear (see
illustration). The exhaust valves for Nos. 1
and 3 cylinders can be checked.

15 Rotate the crankshaft clockwise through
another 180° (half a turn) until the line next to
the 'T" mark on the rotor aligns with the static
timing mark, and so that the 'IN' mark on the
inlet camshaft gear and the ‘EX’ mark on the
exhaust camshaft gear align with the cylinder
head surface with each mark the wrong way
up and on the inside of its respective gear
(see illustration). The inlet valves for Nos. 1
and 3 cylinders can be checked.

16 Rotate the crankshaft clockwise through
180° (half a turn) until the line next to the ‘O’
mark on the alternator rotor aligns with the
static timing mark, and so that the 'E' mark on
the exhaust camshaft gear aligns with the
cylinder head surface, with the mark the
wrong way up and on the inside of its gear
(see illustration). The exhaust valves for Nos.
2 and 4 cylinders can be checked.

Adjustment

17 When all clearances have been measured
and charted, identify whether the clearance
on-any valve falls outside that specified. If it
does, the shim between the follower and the
valve must be replaced with one of a
thickness which will restore the correct
clearance.

18 Shim replacement requires removal of the
camshafts (see Chapter 2). There is no need

25.14 Align the marks as shown and check
the exhaust valves for cylinders 1 and 3

25.15 Align the marks as shown and check
the inlet valves for cylinders 1 and 3

25.16 Align the marks as shown and check
the exhaust valves for cylinders 2 and 4
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... or from the top of the valve,
using either a magnet . ..

25.19¢

to remove hoth camshafts if shims from only
one side of the engine need replacing.

19 With the camshaft removed, remove the
cam follower of the valve in question using
either a magnet or a pair of pliers (see
illustration). Retrieve the shim from either the
inside of the follower or pick it out of the top
of the valve, using either a magnet, a small
screwdriver with a dab of grease on it (the
shim will stick to the grease), or a screwdriver
and a pair of pliers (see illustrations). Do not
allow the shim to fall into the engine.

20 The shim size should be stamped on its
face, however, it is recommended that the

o St

25.19a Remove the follower. ..

L1

25.19d ... or a screwdriver with grease
on it

shim is measured to check that it has not
worn. The size marking is in the form of a
three figure number, eg 180 indicating that the
shim is 1.800 mm thick (see illustrations),
Where the number does not equal a shim
thickness, it should be rounded up or down,
eg 182 or 183 both indicate that the shim is
1.825 mm thick. Shims are available in 0,025
mm increments from 1.200 to 2.800 mm. The
new shim thickness required can then be
calculated as follows. Note: Always airn to gst
the clearance at the mid-point of the specified
range:

21 If the valve clearance was less than

s b

25.20a The shim size should be marked on
its face ...

25.20b ... but measure it anyway

. .. and either retrieve the shim from inside the
follower . ..

specified, subtract the measured clearance
from the specified clearance then deduct the
result from the original shim thickness. For
example:

Sample calculation - inlet valve
clearance too small

Clearance measured (A)— 0.08 mm
Specified clearance (B) — 0.16 mm (0.13 to
0.19 mm)
Difference (B — A) - 0.08 mm
Shim thickness fitted — 2.475 mm
Correct shim thickness required |s 2.475 -
0.08 = 2.395 mm
Note: If the required replacement shim is
greater than 2.800 mm (the largest available),
the valve is probably not seating correctly due
to & build-up of carbon deposits and should
be checked and cleaned or resurfaced as
required (see Chapter 2).
22 |f the valve clearance was greater then
specified, subtract the specified clearance
from the measured clearance, and add the
result to the thickness of the original shim. For
example:

Sample calculation - exhaust valve
clearance too large

Clearance measured (A) — 0.35 mm
Specified clearance (B) - 0.22 mm (0.19 to
0.25 mm)
Difference (A -B)=0.13 mm
Shim thickness fitted — 1.975 mm
Correct shim thickness required is 1.875 +
0.13=2.105 mm
23 Obtain the correct thickness shims from
your dealer. Where the required thickness Is
not equal to the available shim thickness,
round off the measurement to the
nearest avallable size. Shims are avaiiable
in 0.025 mm Increments from 1.200 mm to
2.800 mm.
24 Obtain the replacement shim, then
lubricate it with molybdenum disulphide oil (a
50/50 mixture of molybdenum disulphide
grease and engine oil) and fit it into its recess
in the top of the valve, with the size marking
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25.24a Fit the shim with its size marking
facingup ...

on each shim facing up (see illus-
tration). Check that the shim is correctly
seated, then l|ubricate the follower with
molybdenum disulphide oil and install it onto
the valve (see illustration). Repeat the
process for any other valves until the

then

clearances are correct, install the
camshafts (see Chapter 2).

25 Rotate the crankshaft several turns to seat
the new shim(s), then check the clearances
again.

26 Install all disturbed components in a

reverse of the removal sequence. Use new
O-rings on the centre plug and the timing
inspection plug and smear them and the plug
threads with molybdenum disulphide oil (a
50/50 mixture of molybdenum disulphide
grease and engine oll) (see illustration).

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

Carry out all the iterns under the 4000 mile (6000 krn) check:

26 Air filter - renewal

2

Caution: If the machine is continually
ridden in continuously wet or dusty
conditions, the filter should be renewed
more frequently.

1 Remove the old air filter as described In
Section 8 and install a new one.

Every 24,000 miles (36,000 km) or two years

Carry out all the items under the 8000 mile (12,000 km) and 12,000 mile (18,000 km) checks, plus the following:

27 Cooling system - draining,
flushing and refilling

Y

Warning: Allow the engine to cool
completely before performing this
maintenance operation. Also, don't allow
antifreeze to come into contact with your
skin or the painted surfaces of the
motorcycle. Rinse off spills immediately
with plenty of water. Antifreeze is highly
toxic if ingested. Never leave antifreeze
lying around in an open container orin
puddles on the floor; children and pels are
attracted by its sweet smell and may drink
it. Check with local authorities (councils)
about disposing of antifreeze. Many
communities have collection centres
which will see that antifreeze is disposed
of safely. Antifreeze is also combustible,
so don’t store it near open fiames.

Draining
1 Remove the lower fairing panel (see

Chapter 8). On J and K models, remove the
fuel tank (see Chapter 4). On L, N, and R

models, if required for improved access,
remove the trim panel covering the pressure
cap (see Chapter 8). Remove the pressure
cap by turning it anti-clockwise until it reaches
a stop (see illustrations 10.6a and b). If you
hear a hissing sound (indicating there is still
pressure in the system), wait until it stops.
Now press down on the cap and continue
turning the cap until it can be removed.

2 Position a suitable container beneath the
water pump on' the left-hand side of the

27.2a Unscrew the drain plug
(arrowed) ...

engine. Remove the coolant drain plug and its
sealing washer and allow the coolant to
completely drain from the system (see
illustrations). Retain the old sealing washer
for use during flushing.

Flushing

3 Flush the system with clean tap water by
inserting a garden hose in the radiator filler
neck. Allow the water to run through the
system until it is clear and flows cleanly out of

... and allow the coolant to drain
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drain plug

the drain holes. If the radiator is extremely
corroded, remove it (see Chapter 3) and have
it cleaned at a radiator shop.

4 Clean the drain hole then install the drain
plug using the old sealing washer.

5 Fill the cooling system with clean water
mixed with a flushing compound. Make sure
the flushing compound is compatible with
aluminium components, and follow the
manufacturer's instructions carefully.

6 Start the engine and allow it to reach
normal operating temperature. Let it run for
about ten minutes.

7 Stop the engine. Let it coal for a while, then
cover the pressure cap with a heavy rag and
turn it anti-clockwise to the first stop,
releasing any pressure that may be present in
the system. Once the hissing stops; push

Every four years

! i
27.12 Fill the system using the specified
mixture

down en the cap and remove it completely.

9 Drain the system once again,

10 Fill the system with clean water and
repeat the procedure in Steps 6 to 9.

Refilling

11 Fit a new sealing washer onto the
drain plug and tighten it securely (see
illustration).

12 Fill the system with the proper coolant
mixture (see this Chapter's Specifications)
(see illustration). Note: Pour the coolant in
slowly to minimise the amount of air entering
the system.

13 When the system is full (all the way up to
the top of the radiator filler neck), install the
pressure cap. Also top up the coolant
reservoir to the UPPER level mark (see Daily

(pre-ride) checks). On J and K models, install
the fuel tank (see Chapter 4).

14 Start the engine and allow it to idle for 210
3 minutes. Flick the throttle twistgrip part
open 3 or 4 times, so that the engine speed
rises to approximately 4000 — 5000 rpm, then
stop the engine.

15 Let the engine cool then remove the
pressure cap as described in Step 1. Check
that the coolant level is still up te the radiator
filler neck. If it's low, add the specified mixture
until it reaches the top of the filler neck. Refit
the cap.

16 Check the coolant level in the reservoir
and top up if necessary.

17 Check the system for leaks.

18 Do not dispose of the old coolant by
pouring it down the drain. Instead pour It into
a heavy plastic contalner, cap it tightly and
take it into an authorised disposal site or

service station - see Warning at the
beginning of this Section.
28 Brake caliper seals and =
. 32
master cylinder seals - i\\
renewal N

1 Brake seals will deteriorate over a perlod of
time and lose their effectiveness, leading to
sticking operation or fluid loss, or allowing the
ingress of air and dirt. Refer to Chapter 7
and dismantle the components for seal
renewal.

29 Brake hoses - renewal

V(i

1 The hoses will in time deteriorate with age
and should be renewed regardless of their
apparent condition,

2 Refer to Chapter 7 and disconnect the
brake hoses from the master cylinders and
calipers. Always renew the banjo union
sealing washers.

30 Fuel hoses - renewal

Vi

Warning: Petrol (gasoline) is
extremely flammable, so take
extra precautions when you
work on any part of the fuel
system. Don't smoke or allow open flames
or baie light bulbs near the work area, and
don’t work in a garage where a natural
gas-type appliance is present. If you spill
any fuel on your skin, rinse it off
immediately with soap and water. When
you perform any kind of work on the fuel

Non-scheduled maintenance

system, wear safety glasses and have a
fire extinguisher suitable for a Class B type
fire (flammable liquids) on hand.

1 The fuel delivery and vacuum hoses should
be renewed regardless of their condition.

2 Remove the fuel tank (see Chapter 4).
Disconnect the fuel hoses from the fuel tap
and from the carburettors, noting the routing
of each hose and where it connects (see
Chapter 4 if required). It is advisable to make
a sketch of the various hoses before removing
them to ensure they are correctly installed.

3 Secure each new hose to its unions using
new clamps. Run the engine and check for
leaks before taking the machine out on the
road.

31 Cylinder compression —

5

‘check R
BN
1 Among other things, poor engine

performance may be caused by leaking
valves, Incorrect valve clearances, a leaking
head gasket, or worn pistons, rings and/or

cylinder walls. A cylinder compression check
will help pinpoint these conditions and can
also Indicate the presence of excessive
carbon deposits in the cylinder heads.

2 The only tools required are a compression
gauge and a spark plug wrench. A compression
gauge with a 10 mm threaded adapter for the
spark plug hole is preferable to the type which
requires hand pressure to maintain a tight seal.

Depending an the outcome of the initial test, a
squirt-type oil can may also be needed.

3 Make sure the Vvalve clearances are
correctly set (see Section 25) and that the
cylinder head nuts are tightened to the correct
torque setting (see Chapter 2).

4 Refer to Fault Finding Equipment in the
Reference section for detalls of the
compression test.
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32 Engine - oil pressure check 3%

1 The oil pressure warning light should come
on when the ignition (main) switch is turned
ON and extinguish a few seconds after the
engine is started — this serves as a check that
the warning light bulb is sound. If the oil
pressure light comes on whilst the engine is
running, low oil pressure is indicated — stop
the engine immediately and carry out an oil
level check (see Daily (pre-ride) checks).

2 An oll pressure check must be carried out if
the warning light comes on when the engine is
running yet the oil level is good (Step 1). It can
also provide useful information about the
condition of the engine's lubrication system.

3 To check the oll pressure, a suitable gauge
(which screws into the crankcase) will be
needed. Honda provide a tool (part no. 07501~
4220100) for this purpose,

4 Warm the engine up to normal operating
temperature then stop it.

5 Remove the oil pressure switch (see
Chapter 9) and screw the adapter into the
crankcase threads. Connect the gauge to the
adapter,

6 Start the engine and increase the engine
speed briefly to 7000 rpm whilst watching the
gauge reading, The oll pressure should be
similar to that given in the Specifications at
the start of this Chapter.

7 If the pressure is significantly lower than the
standard, either the pressure regulator is
stuck open, the oil pump is faulty, the oll
strainer or filter is blocked, or there is other
engine damage. Begin diagnosis by checking
the oil filter, strainer and reguiator, then the oil
pump (see Chapter 2). If those items check
out okay, chances are the bearing oil
clearances are excessive and the engine
needs to be overhauled.

8 |f the pressure is too high, either an oil
passage is clogged, the regulator is stuck
closed or the wrong grade of oil is being used.
9 Stop the engine and unscrew the gauge
and adapter from the crankcase.

10 Install the oil pressure switch (see Chap-
ter 9). Check the oil level (see Daily (pre-ride)
checks).

33 Steering head bearings~ S
lubrication g:
\
1 Over a period of time the grease will harden
or may be washed out of the bearings by
incorrect use of jet washes.
2 Disassemble the steering head for re-
greasing of the bearings. Refer to Chapter 6
for details.

34 Swingarm and suspension %
linkage bearings - lubrication Z&
\

1 Over a period of time the grease will harden
or dirt will penetrate the bearings due to failed
dust seals.

2 The swingarm is not equipped with grease
nipples. Remove the swingarm and
suspension linkage as described in Chapter 6
for greasing of the bearings.

36 Frontforks—oilchange v
3

1 Fork oil degrades over a period of time and
loses its damping qualities.

Fork oil drain screw (arrowed)

2 These models are equipped with drain
screws in the fork sliders (see illustration)
and therefore changing the fork oil is a
relatively straightforward task.

3 Refer to the appropriate part of Chapter 6,
Section 7 and remove the fork top bolts,
spacers and springs. There is no need to
remove the fork legs from the yokes.

4 Hold a piece of thick card to act as a chute
beneath the fork drain screw on one fork
slider, then remove the drain screw and allow
the ail to drain. Gently pump the fork to expel
all of the oil. Now do the same on the other
fork leg. Refit the drain screws with their
sealing washers,

5 Slowly pour in the correct quantity of the
specified grade of fork oil-and pump the fork
at [east ten times to distribute it evenly; the oil
level should also be measured and
adjustment made by adding or subtracting oil.
Fully compress the fork tube into the slider
and measure the fork oil level from the top of
the tube. Add or subtract fork oil until it is at
the level specified at the beginning of Chap-
ter 8.

6 Refer to the appropriate part of Chapter 6,
Section 7 and install the springs, spacers and
top bolts.
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Engine, clutch and transmission

Contents

Alternator — removal and installation ................ see Chapter§  Neutral switch — check, removal and installation .. .. ... see Chapter 9

Camshafts — removal, inspection and installation .. ............. 9 Qilandfiter—change .......covvvvmeersrmnimonad see Chapter 1

Camshaft drive gear assembly — removal, inspection Qil'cooler —removal and installation ... ... iiia e 7
and'iNStallaton < s imn e S R ST« R e 13 Oillevel—check .......ooievveriiennnn see Daily (pre-ride) checks

Clutch cable —replacement . ... ..ot iiininnrieereenns 17 Ollpressure—check ........... ...t see Chapter 1

Clteh s BRBEK::. i s s s e s N o e see Chapter 1 Oil pressure switch — chack, removal and installation . . .see Chapter 9

Clutch - removal, inspection and installation .................. 16 Ol pump —removal, inspection and installation ................ 19

Connecting rods — removal, inspection and installation .......... 24 Qil sump, oli strainer and pressure relief valve —

Crankcase halves and cylinder bores — inspection and servicing .. 22 removal, inspectionand installation ........... oot 18

Crankcase halves — separation and reassembly ... ......oovienn 21 Operations possible with the engine intheframe .. ............. 2

Crankshaft and main bearings — removal, inspection Operations requiring engine removal . ......oveeemeiianaian. 3
AndANSLANRHET <o Svsivaa s iassie ey S 27  Pistons - removal, inspection and Installation ................. 25

Cylinder block (J and K models) - removal, inspection Piston rings — inspection and installation .......... ... 0L 26
andINSERNEHON ooanine s Byeies e R R 14  Pulse generator coil assembly -

Cylinder head — removal and installation ..................... 10 removal and installation ..........oo i see Chapter &

Cylinder head and valves — disassembly, inspection Recommended running-in procadure ... .......ovveenrirrans 32
2T Ts B= 2 oy o UM L gy e S o S i 12  Selector drum and forks — removal, inspection and installation . ... 30

Enging—compressioncheck ........ciiveavavnaans see Chapter 1  Spark plug gap — check and adjustment ............. see Chapter 1

Engine — removal andinstallation ........ ... .o il 5 Starter clutch and idle/reduction gear — removal,

Engine disassembly and reassembly — general information . ...... B nspection and installation . ...... ..o 15

Gearchange mechanism - removal, inspection and installation . ... 2 Starter motor — removal and installation . ............ see Chapter 9

Genera InformElorT s e snmeassiaiesiems e 5o e & sy 1 Transmission shafts and bearings - removal and installation .. . . .. 28

|dle speed — check and adjustment ... ...... ... ... see Chapter 1  Transmission shafts — disassembly, inspection and reassembly ... 29

Initial start-up afteroverhaul . ... ..o e 31 Valve clearances — check and adjustment . ........... see Chapter 1

Main and connecting rod bearings —generalnote .............. 23 Valve cover — removal-and installation .......c.coiiiniiiiinas 8

Major engine repair—generalnote ........ccovieiieiiiiian. 4 Valves/valve seats/valve guides —servicing .. ................. 11

Degrees of difficulty
Easy, suitable for j@\ Fairly easy, suitable g% Fairly difficult, 2, | Difficult, suitable for ‘?\\x Very difficult, 3\\
novice with little 2 | for beginner with Q\\}Qj suitable for competent é experienced DIY A | suitable forexpert DIY g
experience ﬁ some experience q‘\\ DIY mechanic SN mechanic & or professional &

Specifications

Note: Models are identified by their production code letter —refer to ‘Identification numbers’ at the front of this manual for details.

General

TP sratara s ot SATRAYa L aTaa ) S SR e R S R R Four-stroke, dohe, in-line four cylinder

(0= o Lot 1 399 cc

B0 i o i S S SR R e e € SR 4 SR ST H RS e H Mt 55 mm

L o] - S RSP 42 mm

Compression ration < iva v « i S e iidie s i i s S 113t 1

Cylinder NUMBEMANG ... et iiea i nnnnaneans 1 to 4 from left to right

Coollng SYStEm < i ciire s mvnimm Faarisa s el el e/st o Fo RN SaNREsE Liquid cooled

6 111 o Wet multi-plate

TEARSITHSSION 453 & wierire: dessiins S AT o S A SR o A e B R bR Six-speed constant mesh

FINBLANIVE vyt v see e e cbe e mais s s s ansmnms s s s s ann Chain
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Camshafts and followers

Inlet lobe height
J and K models

£t = o =1 o 33.570 to 33.730 mm
SErvice BIE IR, s svvive samis sosns m s ot csanins o 33.520 mm

L and N models
SHENGAH ;o000 s mvmivga s S e e s S T 33,530 to 33.770 mm
Servica ImMit(min) ..o e e e e e 33.480 mm

R models
< T T = o 33.610 to 33.8680 mm
ServicaIMIEIMING cmsun i s o 55 o Gasimes o 33.560 mm

Exhaust lobe height
J and K models

= T = R 33.120 to 33.280 mm
Service ML IMINY oo svmes e s ik ies i 33.070 mm
L and N models
DHENAAIG sz mmmes i e ioe sweeeT SR e e 33.080 to 33.320 mm
Service M (MIN) o e e e e st e e ieea e e eeeaes 33.030 mm
R models '
= [ = 33.660 to 33.740 mm
SOVICE T ATINN cammes s sacseniuce seamie sioeas i e et 33.610 mm
Journal diameter
J models
Standard . . .. .. e e e e e e Not available
BEIVICE BT, ciosior smami marmmm savisias o e o o8 auei s 22.945 mm
K models
SEANGAND © vvrasr wramrere i s m e e i S TE R e R a 0 8 SR e 22.959 to 22.980 mm
Service IMIt (MIN) ..o e e e e e e ensaas 22.910 mm
L, N-and R models
BIANTBIE 150005 or al58 e, £ 5 Srmin e v opetane, & o choTE L B A rmR 1 ©aTICIEtLe 22.959 to 22.980 mm
SRS ML e sovsmin S s s a7 22.950 mm
Journal oil clearance
SR srn w0 R S5 YR TR SRR s 0.020 to 0.062 mm
Service Imit (mMin) . ..o e e 0.100 mm
USSR wcvsrmrsia oo sammsios saeimme e 3 e s & e 0.05 mm
Cylinder head
WarpagaiimiaX) «oevie iaamsiz s s sdismime s Samnn, cBes e s bl o 0.10 mm

Valves, guides and springs
Nalva el BAXAN0ES cuisa s s BREE A AL SN SN S R see Chapter 1
Inlet valve

Stem diameter

b =TT = o 3.775 to 3.790 mm
Sorvieamit (MmN & assin: o S S 3.70 mm
Guide bore diameter
SHENAARE - sl &0 SR ST L T S 3.800 to 3:812 mm
SErEe IIElmERY « v 0 o miwmn e Fammies Saimrre < s s o 3.89 mm
Stem-to-guide clearance
£51¢2 15 s b= 4 o KRN 0.010 te 0.037 mm
SenderAMIEIMaN): s creiin T saimm o W A e SR 0.04 mm
Seat width
BIandalit o conmsies Snnsin S SR A S TR 0.89t0 1.1 mm
SErVICe Mt oo e e 1.5 mm
Valve guide height above cylinder head
gl nadeisr, . Ll o dmed ot e Ve ofs St vaEsEsa 11.52t0 11.92 mm
LyN-and Brmnodels: s o siimin S ¢ v e e 16:47 to 15.87 mm

Exhaust valve
Stem diameter
J and K models

SEANIANTE sooiia sa oo Sasairs o NaTaE2 N S S e N 3.755 to 3.770 mm
SEPSH MU i memaasimainme wowmmi: v 3.69 mm
L. N and B models
-1 Tz L1 USRS Py e | [ Y S S 3.765 to 3.780 mm
Sapvieaimitdming creen comes drmmmami b s o e s 3.70 mm
Guide bote diameter
SEantard s S SIS L o B I D N e e e 3.800 to 3.812 mm

SO TIVHYIRERE s .o rvinsr emosminscryes st e, Ko o e T 3.89 mm
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Valves, guides and springs (continued)
Exhaust valve (continued)
Stem-to-guide clearancs
StANAArd ..o e e e ey
Sorvios: M(MmEn) e« s s i seiiam s s @ s i e o
Seat width
Standard
SEIVICE w555 wmns o wimsvins somermraiate sa e o s ems wongis s e
Valve guide height above cylinder head
JANGIITOBBIS . caimin v im o ersiiieie « sRsieisiie s s Sasve e
L Mare Bmodels ... »eaie s s smn e i i 2w
Valve springs free length (inlet and exhaust)
J and K models
SEANAAIH (i s s e RN R AN A TN e S FEH
Service limit (min)
L, N and R models
37T T
Service limit (min)

Clutch
Friction plates
JANAIEINOMBIS . o s oomams s s S Einie soke e
L, N and R models
Plain plates
B 15 o B L8 10T =) R S S R s PSP D [P R
L, N and R models
Friction plate thickness
J and K models
Outermaost friction plate
Standard . covir susie sy S T SRR VAT e e
Service IMILMIN) oot e e a s
All other friction plates
Standard ... e e e
Service limit (min)
L, N and R models
SEANErA) < r e e ets e SRS SR AN A TA RS
Serice i «swovsis o comme o s cammee seemse s
Plain plate warpage (max)
Spring free height
J and K models
Standard
Service limit (min)
L, N and R models
SEATHAIT -« scversvs sone wince apaieis ae s sims gon s wrermiy o sy ecaies o s a
Service limitdming oo Siees SRR SRR SR AT
Cluteh housing bush 0D
Shandard s s v TR NI s S SR S S SRR
Seric@IMBIIRIRY <o smmmmn commes s sommms swieee e pmyge sy
Clutch housing bush 1D
ERANTAIT v oo sininas srasia 16 1w:e: G555 525605 WteLs wLNNwN S SR ISI N R
SerAca I (NBRY .« . ves oo 6 s fnmsn sainaisa saimislse o s/ i s WL
Transmission input shaft OD at bush point
SIANTHEIT. o pcer s aimivrmon soamapss wesmmenmr: oo simaye Eon LT 8 400 WIS IR TaS S
Servica it (M) e sauminm sremnie s somms 5 Sy s sy s

Lubrication system
Dl prosstre:. . i wehidds s oo T SNEI O IIER SAniin SR
Oll pump
Inner rotor tip-to-outer rotor clearance
Standard
Baryic ImEImER) 1. .o s SireiG s S &
Quter rotor-to-body clearance
SEEREAI © .r e mpiriecn s m mmemmrre: res el b8 w4 bl a3 (o S e T e
Sorvica It fas) e s o i e s ameis samer e s swm e
Rotor end-float
SHANAEPT: (osnnin commire SrmE T R SR SRS e e
Service IMIt(Max) ..o v i i s nranaas

0.020 to 0.047 mm
0.05 mm

08to1.1mm
1.5 mm

11.52 to 11.92 mm
13.12t0 13.14 mm

3.42 to 3.58 mm
3.1 mm

3.22 to 3.38 mm
2.9 mm

2.92 10 3.08 mm
2.6 mm

29.96 mm

21.980 to 21.998 mm
22.03 mm

21.967 to 21.980 mm
21.95 mm

see Chapter 1

0.151t0 0.22 mm
0.35 mm

0.02 te 0.07 mm
0.10 mm
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Cylinder bores

Bore
33121010 1 o B TR 55.000 te 55.015 mm
SO HIMTEAPIER) om0 v sminins mmeivsnie s o s ool ials srating s35se 55.10 mm

L T o (= e e PR 0.10 mm

Ovality (OU-GT-rOUNEY TTIBNY «cvsmsmminme sovae s wsiiie o o s araisiass s s 0.10 mm

RN [TV st o G i NV i T oy BT s N 0.10 mm

Cylinder COMPIrESSION « . . v v vttt e ettt e et e e et e e s e see Chapter 1

Connecting rods
Small-end internal diameter

Standard ... e 14.016 to 14.034 mm

SEVIce AMIR ISR o soinim cuumimm: sismi e s Soni s S s e 14.07 mm
Small-end-to-piston pin clearance

SR s conmeim mwims DaemeT aase s G SR SRR 0.016 to 0.040 mm

Service lIMit (MaX) . . ... e e e et 0.08 mm

Big-end side clearance
Jand K models

SEANGArG ..ot i e e s 0.05 to 0.20 mm
SRS T PABBE) o a somissama o S a3 SATae e s taiaacate i e 0.30 mm
L, N and R models
SIENHEN sove i s emmeT RIS SO e T 0.1 to 0.25 mm
Service Mt (MaxX) . ..o v e e e et e e e 0.35 mm
Big-end oil clearance
£ 62 1L L= 1 o 0,020 to 0.052 mm
SIS T IITIZ0 s wicans m s aminra o amhtaste o2 51058 oz BaN o BTSN 508 0.06 mm
Pistons

Piston diameter (measured 10.0 mm (J -and K models) or 8.5 mm (L, N and B models) up from skirt, at 90° to piston pin axis)
J and K models

SNSRI i T S S T R r e a me- K ermrectesesermi smsnea 1ol o 54.960 to 54.990 mm
SErVICE ITHEITIE cvme sominios smmimarssmsomime s oo sz s 54.90 mm
L, N and B models
= 1 = o 54.970 to 54.990 mm
SAMVICEIMIE MY s s es o mie DR » W e et 5 54.80 mm
Piston-to-bore clearance
SEARGATEE s Feiinasn oo e o G SRR, S e e SR L T 0.010 to 0.045 mm
Service Mt (Max) .. ....ovvr i i, 0.10 mm
Piston pin diameter
BN R S T e a5 39119 = mr e e o en, oomro oie e 13.994 to 14.000 mm
SEPVICE ITIEIRAII. vosivmisse smmmee e samiversie s & b s i 13.98 mm
Piston pin bore diameter in piston
Standard ... s 14.002 to 14.008 mm
Barvice ittt Mae) s s o B S S O 14.05 mm
Piston pin-to-piston pin bore clearance
SHANOAR o psermirm s rn . SRR, SR, o M S TR N A 0.002 to 0.014 mm
Service HMIE (MEX) « oo e e e e e e e e 0.04 mm

Piston rings
Ring end gap (installed)

Top ring _
SHEANCATA & oovimurs s esmiem s s e S S Rk s ST 0.18 t0 0.28 mm
Service IMit (Max) . .. ovu it et e s e e e 0.50 mm

2nd ring
o T i 0.18 10 0.33 mm
SEVICEIRTIENRER suesernonmimmmm e s m e a sTamresie A S 67 s 5 0.50 mm

Qil ring side-rail
Standard e e e 0.20 te 0.70 mm
Servics MIMEG (i sammm o S A e RS, S 1.10 mm

Ring-to-groove clearance

Top ring
Standard . ... e e e 0.015 to 0.050 mm
Service limit (max)

JandKmodels .. ... .. 0.08 mm
Ly N AR RITBHEIS, o iamisms wruamereinze mammin i o salam i 0.10 mm

2nd ring
Standard .. ..o s SIS ST TR 0.015 to 0.050 mm
Service limit (max)

Jand Kmodels ... e e 0.08 mm
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Crankshaft and bearings
Main bearing oil clearance

2= 1115 £ 5 = TR T T 0.022 to 0.046 mm
Bervice it ram) o 3 caim oo d v S @ sl D DR e | 0.05 mm
BUNOUL (TIEX)  + oo ot e e ettt ite e e e e e e i e 0.05 mm
Transmission
Gear ratios (no. of teeth)
J models
Prmary reflotion’ .« amis s senimes saaminis e s ssmms wemims i 2181 to 1 (96/44T)
1 e (< | S 3.370to 1 (43/13T)
DU GOAT -+t ot ee ettt e e e et 2.352 to 1 (40/17T)
70 [T e oo o S TR N S TR PN 1.8751o0 1 (30/16T)
B GRAT viimieiin svisnte o v e AT BRI Y SRS @ SR e e 1.591 to 1 (35/22T)
BUYBIBRL . 1m0 s o g 5 s e o o AT AL S o 1.435 to 1(33/23T)
BN GBAF © o vt ek e e e 1.280 to 1 (32/25T)
el eadtigton | . s oo 8ieien slemsiea smeiom i i Sies i 2.800 to 1 (42/15T)
K models
Primary reduchion . ....uveeeiiivs i s s i v e s 2.181 to 1 (96/44T)
P RAE 5 mratcs v e R IEE G NS RS A R ERIA NS 3.370 to 1 (43/13T)
P2l o fla - | PP S TSP IR O NS R o 2.352to 1 (40/17T)
QBT oo o sionni=ec s 0074 05 T EGoquHINY o e STV e ey 1.875 to 1 (30/16T)
UGB, v .0 5o ST S A I i BeTa e S 1.591 to 1 (35/22T)
T 4 v 0 0 T A A A S R 1.435 to 1 (33/23T)
G T o s R T VTR SR, SRS 1.333 to 1 (32/24T)
Fingal reduction . .oov e vn e e e 2.666 to 1 (40/15T)
L and N models
Primmary TeHUEHOR o vsmiomie somumns o s ans ramimse v smmns vame 2,117 to 1 (72/34T)
FEEEOAR o« wnvies e st s SR ST AR SR SR 3.307 to 1 (43/18T)
2 GEBE 1660 5 seilai-a scmioseseinie, s nisisyete warmisy e pmimsinie: g Ba 2.352 to 1 (40/17T)
B ey s rTe S < A R S T SRR T 1.875 to 1 (30/16T)
AR OB 5 11006 o S YO SN A i e e 1.591 to 1 (35/22T)
S Ba e SO LI S P SRS R 1.435 to 1 (33/23T)
BIOEAL o s vae mi s sl e s s My BT 2 =i ey 1.318 to 1 (29/22T)
Einal raduetlon. sews suidioe s SWWnET. o Wi IR o SR st 2.600 to 1 (39/15T)
R models
Pritnany redUCHION & « ¢ o s S s S S s . e 2117 to 1 (72/34T)
ABEGBA 4 v v v e eevee e e s 3.307 to 1 (43/13T)
IR GEAR. 7t 55 T NG L P TSR S R 2.352 to 1 (40/17T)
BIO GO o v o e v e e e e e e e et e e e 1.875 to 1 (30/16T)
AGBAL v v i s R R RO ST TR S 1.578 to 1 (30/19T)
e L= | P 1.435 to 1 (33/28T)
BRgear: vy 5 enys SRS A SR ST S R 1.318 to 1 (29/22T)
Final redUction ... .vvevininrinnrmrrnnreneaseanennns 2.600 to 1 (39/15T)
Input shaft 5th and 6th gears 1D
L= 3 Lo = [ o PP 25.000 to 25.021 mm
Service: limit {MRa) o« s sanis s P SETLT S S 25.05 mm
Input shaft 5th and 6th gears bush OD
Standemg] s < AR TR RIS FRN AT 24,959 to 24.980 mm
Sarvice Mt (MIN) ..o s 24,92 mm
Input shaft 5th and 6th gears gear-to-bush clearance
L5362 1L = o Ot 0.020 to 0.062 mm
Service it (Max) . s cuwes svmmaia imees sansi « e s e s 0.10mm
Input shaft 5th gear bush |D
Standard s o o SR AP SRR T e TR R SRR 21.985 to 22.006 mm
Service Mt (Max) -« oo et e e irre et 22.07 mm
Input shaft OD at 5th gear bush paint
L] = 14T F= o KD E P s 21.859 to 21.980 mm
Service lIMIEIMIRY = somnus o issinte SuuuEme st o o e mnei » 2183 mm
Input shaft-to-bush clearance at 5th gear bush point
Saridaritl . o FRe S R R T S MR RN T 0.005 to 0.047 mm
Service Mt (Max) « v . vvee e eeiae i rea e ceaas 0.14 mm
Output shaft 2nd, 3rd and 4th gears ID
SEANGAFA . v v v e veeeeer e e e e e e e e e e 28.000 to 28.021 mm
Servica lImiti(men. . osmum. s Srmeivg e esies sty SR o 28.05 mm
Output shaft 2nd, 3rd and 4th gears bush OD
SARAEIT. & ey st S G S Y e AT P 27.959 to 27.980 mm

Service Imit (MiN) . ..o i e siiie i 27.92 mm
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Transmission (continued)
Output shaft 2nd, 3rd and 4th gears gear-to-bush clearance

SRR ovs s e somsma e ok B IR SR 0.020 to 0.062 mm
Service M (mMax) ... .ov e e 0.10 mm

Output shaft 2nd gear bush ID
L= L = o 24.985 to 25.006 mm
Sarvice: I e i e s T o e 8 e ¥ b e e 25.07 mm

Output shaft OD at 2nd gear bush point
STENGErd - ..o e e e 24,967 to 24.980 mm
Servica Mt AT uoo s s s e R s SR ST A 24.93 mm

Qutput shaft-to-bush clearance at 2nd gear bush point
SERMOAT e s s ST L TR ST S T R e 0.005 to 0.038 mm
Service M IMIEX) « o v e e et e et e e e 0,06 mm

Selector drum and forks
Selector fork end thickness

SEANTANT Lot ittt e e e e 5.93 to 8.00 mm
SIVRE R o cvursaim oo Ea I e AR 5.60 mm

Selector fork bore 1D
SRR rs S s e e e TR e e R g BB Sk e v e 12.000 to 12.021 mm
SerVioa I IIBRY. « cvsminn nuias Sy e e e S 12.06 mm

Selector fork shaft OD
SHEEEND nania oos e i s s I SRR R R SR FA 11.969 to 11.980 mm
Service IMIL(MIN) - ... i i i s 11.90 mm

Torque settings
Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to
the diameter of the thread, not the head.

ST BRI < wroranmins cotenn s s R AR e S SR R S 5Nm
BmmbBolt/nuUt L. e ey 10 Nm
BT DRI 2 st e S R T R s 22 Nm
TN BRI o sioeras e smnns acerimae e s s s 5 oteme aaire § LA 35 Nm
12 mar Dol AUY iR S0 i a S ceomermiminr e s e o a8 g 55 Nm
6 mm flange bolt withBmmbhead ......covvnviviiin i inennss 9 Nm
6 mm flange bolt/nut with 1T0mmhead .........oovvviiinnnea... 12 Nm
BmIange DALY o suaums susmmirsminia ST s ST 27 Nm
TO:irm fange BOMIIE . o vie o mromense s mmimsss oo s ssmme s 40 Nm
Engine mountings

Mounting Bracket BORS. i «vmesmme s s s s e S5 27 Nm

Mounting boltsandnuts . . ... ... ... e 40 Nm

Adjusting bolt (LNand Rmodels) .. .....ooiiiiiinniiinannn 11 Nm

Adijusting bolt locknut (L, Nand R models) .................... 55 Nrm
Qil caoler bolt

Jand Kmodels . ..ot e 55 Nm

kN andiB models - irensiiia S s s e s et e 65 Nm
WAV BEOUBEBBIE " iriain s simrsnersons: v iamim o sdinmie s aeism s smaie o sre 10 Nm
Camshaftholderbolts ... ... .. ... . . i 12 Nm
IR NSHeCHON BING: v i wvsis sy saaieis:camimin SiEie 7 Nm
Centre plug (in alternator cover) .. ......ooviiiiiii i enn. 7 Nm
Cylinder head nuts

JIZAATICATITHOIS e euiwomasinine & v €rsione & eEpERIRse: B BRI et 30 Nm

LN and BmodelB o tiinin vinain o risie s s viereymrm s simr v s aesos 34 Nm
Cylinctar neat] BORE cour svmmes s v aeimes s s aiss s 12 Nm
Cylinder block bolt (Jand Kmodels) .......ooviviiiniviinn.... 10 Nm
Timing rofor/starter elutch bolt .. . ..o it iiiii e 85 Nm
Starter clutchcoverbols .. ...ttt e 12 Nm
3 1 g1 B N A 85 Nm
Alternator/Clutch CoVer boltS. ... . .vveivuinine i s vises s ans 12 Nm
Oil pump driven sprocket bolt ... ... ... 15 Nm
Gearchange mechanism centralising spring locatingpin . ........... 23 Nm
Crankcase Bmmbolfs . ... ... i 24 Nm
Crankease OmmBoS cu suin suied iR SR L 12 Nm
Transmission input shaft bearing retainer platebolts ... ........... 12 Nm
Connecting rod big-end cap nuts . .. ..o oo i ione i 24 Nm
Selector drum bearing retainer plate bolts (L, N and R models) ...... 12 Nm

Selector fork shaft retaining bolt (L, Nand Rmodels) .............. 12 Nm
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1 General information

The engine/transmission unit is a liquid-
cooled in-line four cylinder design, fitted
transversely across the frame. The sixtsen
valves are operated by double overhead
camshafts which are gear driven off the
crankshaft.  The  engine/transmission
assembly is constructed from aluminium alloy.
The crankcase is divided horizontally.

The crankcase incorporates a wet sump,
préssure-fed lubrication system which Uses a
chain-driven oil pump, an oil filter and by-pass
valve assembly, a relief valve and an oil
pressure switch. The lubrication system
includes an oil cooler mounted between the
crankcase and oil filter, which Is fed off the
main cooling system by the water pump.

The alternator is on the right-hand end of
the crankshaft and the starter clutch is on the
left-hand end. The oll pump Is chain driven off
a sprocket mounted behind the primary driven
gear on the clutch housing. The water pump is
driven by the oil pump.

Power from the crankshaft is routed to the
transmission via the eclutch. The clutch
is of the wet, multi-plate type and is
gear-driven off the crankshaft. The
transmission is a six-speed constant-meash
unit. Final drive to the rear wheel is by chain
and sprockets.

Models are identified by
their production code letter
—refer to ‘ldentification
numbers’ at the front of this
manual for details.

HAYNES

HIiNT

2 Operations possible with the
‘engine in the frame

The components and assemblies listed
below can be removed without having to
remove the engine/transmission assembly
from the frame. If however, a number of areas
require attention at the same time, removal of
the engine is recommended.

Valve cover

Camshafis

lgnition roter and pufse generator coil
assembly

Clutch

Gearchange mechanism (external
components)

Alternator

il fitter and oil cooler

Oil sump, oil pump, ofl strainer and ofl
pressure relief valve

Starter motor

Starter clutch

Water pump

3 Operations requiring engine
removal

it is necessary to remove the
engine/transmission assembly from the frame
to gain access to the following components:

Cylinder head

Camshaft drive gears

Gylinder black {J and K models only)

Pistons

Connecting rods and bearings

Transmission shafts

Selector drum and forks

Crankshaft and bearings

4 Major engine repair -
general note

1 It is 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 mlleage, on the other hand, does not
preclude the need for an overhaul. Freguency
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 rellable service.
Canversely, a neglected engine, or one which
has not bean run in properly, may require an
overhaul very early in its life.

3 Exhaust smoke and excessive oil
consumption are hoth indications that pisten
rings and/or valve guides are in need of
attention, although make sure that the fault is
not due to oil leakage.

4 |f the engine is making ebvious knocking or
rumbling neises, the connecting rod and/or
main bearings are probably at fault.

5 l.oss of power, rough running. excessive
valve train noise and high fuel consumption
rates may also point to the need for an
overhiaul, especially if they are all present at
the same time. |f 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 a new engine. The piston
rings and main and connecting rod bearings
are Usually renewed and the cylinder walls
honed during a major overhaul. Generally the
valve seats are re-ground, since they are
usually in less than perfect condition at this
point. 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 overbiaul, read
through 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 availabllity 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
workshop hand tools, although a number of
precision measuring tools are required for
inspecting parts to determine if they must be
renewed. Often a dealer will handle the
inspection of parts and offer advice
concerming reconditianing and renewal. As a
general rule, time is the primary cost of an
overhaul so it does not pay to install wern or
substandard parts.

9 As a final note, to ensure maximum life and
minimum  trouble from a rebuill engine,
everything must be assembled with care in a
spotiessly clean environment.

5 Engine - _
removal and installation

W

Caution: The engine is very heavy. Engine
removal and installation should be carried
out with the aid of at least one assistant;
personal injury or damage could occur if
the engine falls or is dropped. An hydraulic
or mechanical floor jack should be used to
support and lower or raise the engine if
possible.

Note: On L, N and R models, a peg spanner Is
required to slacken and tighten the adjuster
bolt locknut on the upper rear engine
mounting bolts. If the Honda service tool (ask
Your dealer) or a suitable peg spanner is not
available, one will have to be obtained, or
fabricated out of a piece of 30 mm (OD) steel
tubing or an old 22 mm socket (see Tool Tip).

Removal

1 Support the bike securely in an upright
position using an auxiliary stand. Work can be
made easier by raising the machine to a
suitable working height on an hydraulic ramp
of a suitable platform. Make sure the
motorcycle-is secure and will not topple over
(see Tools and Workshop Tips in the
Refarance section).

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

3 Remove the rider’s seat (see Chapter 8).
Disconnect the battery negative (-ve) lead
from the battery, then disconnect the positive
(+ve) lead from the battery (see Chapter 8 if
required).

4 Remove the lower fairing (see Chapter 8).
On J and K models, also remove the lower
fairing brackets on each side.

5 Drain the engine oil (see Chapter 1). Also
drain the cooling system (see Chapter 1).
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e Ve .
5.9 Displace the pump and detach the
drain hose

6 Remove the fuel tank and the air filter
housing (see Chapter 4),

7 Remove the radiator (see Chapter 3),

8 Remove the exhaust system (see Chap-
ter 4.

9 Remove the carburettors (see Chapter 4).
Plug the engine inlet manifolds with clean rag.

On L, N and R models, displace the fuel pump:

and detach the drain hose from its underside
to prevent it becoming entangled in the
‘coolant hoses (see illustration).

10 On J and K models, release the clamps
‘and detach the hoses from the thermostat
housing to the engine (see illustration). On L,
Nand R medels, detach the wiring connector
from the temperature sender mounted in the
thermostat housing on the top of the

ol i L A
5.11a Alternator wiring connector —
J and K models

PO ¥

5.12b Pulse generator wiring connector
(arrowed) - L, N and R models

.k t=L 2

5.10a On J and K models, slacken the
clamps (arrowed) and detach the hoses

crankcase and secure It clear of the engine
(see illustration).

11 Trace the alternator wiring from the
alternator/clutch cover on the right-hand side
of the engine and disconnect it at the white (J
and K models) or red (L, N and R models)
3=pin connector (see illustrations). Release
the wiring from any clips or ties, noting its
routing, and coil it so that it does not impedea
engine removal.

12 Trace the ignition pulse generator wiring
from the-cover on the left-hand side of the
engine and disconnect it at the red 4-pin
connector (J and K models) or brown 2-pin
connector (L, N and R models) (see
illustrations). Release the wiring from any
clips or ties, noting its routing, and coll it on

5.11b Alternator wiring connector —
L, N and R models

_ Y
5.13 Pull back the rubber cover and
remove the wiring connector screw

-

5.10b On L, N and R models, detach the
temperature sender wiring connector

top of the crankcase so that It does rot
impede engine removal.

13 Pull back the rubber cover on the ail
pressure switch, then remove the screw
securing the wiring cannector and detach it
from the switch (see illustration). Secure |t
clear of the englne.

14 Disconnect all the HT leads from the
spark plugs and secure them clear of the
engine. _

15 Pull back the rubber cover on the starter
motor terminal, then unscrew the nut and
disconnect the |ead (see iilustration). Secure
it clear of the engine. Also remove the front
mounting bolt and detach the earth lead.

16 Unscrew the bolts securing the cluteh
caple bracket to the ¢lutch cover, then detach

T i, TERN 4
5.12a Pulse generator wiring connector
(arrowed) ~ J and K models

5.15 Detach the starter motor lead (A) and
the earth lead (B)



Engine, clutch and transmission 29

5.16a Unscrew the bolts (arrowed) and
detach the bracket. ..

the bracket and slip the cable end out of the
release lever (see illustrations).

17 RBemove the front sprocket (see Chapter 6).
18 Disconnect the neutral switch wiring
connector from the switch and secure it clear
of the engine (see illustration).

19 At this point, position an hydraulic or
mechanical jack under the engine with a block
of wood between the jack head and sump (see
illustration). Make sure the jack is centrally
positioned so the engine will not topple when

the last mounting bolt is removed. Take the

weight of the engine on the jack.
J and K models

20 Remove the screw and detach the trim
panel on each side of the frame (see
illustration).

21 Unscrew and remove the engine upper
front mounting bolts, and remove the oval
spacer/washer fitted between the frame and
engine on the right-hand bolt (see
illustrations).

22 Unscrew the nuts on the engine lower
front mounting bolts and withdraw the bolts,
and remove the oval spacer/washer fitted
between the frame and engine on the right-
hand bolt and the hose guide fitted similarly
on the left-hand bolt (see illustrations 5.21a,
b and ¢ and 5.22).

23 Make sure the engine Iis properly
supported on the jack, and have an assistant
support it as well.

24 Unscrew the nut on the engine lower rear
mounting bolt and withdraw the balt, and

5.21¢ Oval spacers/washers (arrowed)
with front right-hand bolts

5.16b ... and the clutch cable

remove the small spacer fitted between the
engine and the frame on the left-hand side
(see illustrations 5.21a and b and 5.24).

' 5.21a Engine mounting bolts (A) and nuts
(B) - right-hand side

5.22 Note the hose guide secured by the
nut on the lower front left-hand bolt

5.18 Detach the neutral switch wiring
connector

Unscrew the bolts securing the mounting bolt
bracket to the right-hand side of the frame
and remove the brackel.

7 & ’ _=-'._ v :

5.20 Remove the screw (arrowed) and
detach the trim panel on each side

5.21b Engine mounting bolts (arrowed) —
left-hand side

L A
5.24 Note the spacer (arrowed) on the
lower rear mounting bolt
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5.25 Note the spacer (arrowed) on the
upper rear mounting bolt

25 Unscrew the nut on the engine upper rear
mounting bolt and withdraw the belt, and
remove the large spacer fitted between the
engine and the frame on the left-hand side
(see illustrations 5.21a and b and 5.25).
Unscrew the bolts securing the mounting bolt
bracket to the right-hand side of the frame
and remove the brackeat.

26 The engine can now be removed from the
frame. Check that all relevant wiring, cables
and hoses are disconnected and secured well
clear, then carefully lower the engine and
manoeuvre it out of the side of the frame (see
Caution above).

L, N and R models

27 Unscrew and remove the engine front
mounting bolts and remove the 19 mm
spacers fitted between the brackets and
engine (see illustration). To improve
clearance when removing the enging, also
remove the brackets.

28 Unscrew and remove the engine middle
meunting bolts and remove the 23 mm spacer
fitted between the frame and engine on the
right-hand side (see illustration).

29 Make sure the engine Is properly
supported on the jack, and have an assistant
support it as well,

30 Unscrew the nut on the engine lower rear
mounting bolt and withdraw the bolt (see
illustration).

31 Unscrew the nut on the engine Upper rear
mounting bolt and remove the belt and the

5.30 Lower rear mounting bolt (A), upper
rear bolt (B). Note the spacer (C) on each
side

5.27 Unscrew the front mounting bolt (A)
on each side and remove the spacer (B).
Each bracket is secured by two bolts (C)

55 mm spacers fitted between the frame and
engine (see illustration 5.30). Using either the
Honda service tool, a suitable peg spanner or
a fabricated tool (see Tool Tip), unscrew the
locknut on the adjusting belt fitted in the right-
hand side of the frame (see illustration).
Using a suitable Allen key, unscrew and
remove the adjusting bolt (see illustration).

‘A peg spanner can be made by cuﬂlng
an old 22 mm socket as shown -
measure the width and depth of the
slots in the locknut to determine the
size of the castellations on the socket.
If an old socket is not available, a piece-
.of steel tuhfng wfth an outside

=ter of 30 mm can be used - its
‘wall thickness should be the same as
the depth of the slots in the locknut.

5.31a Remove the locknut. ..

5.28 Unscrew the middle mounting bolts
and remove the spacer with the right-hand
bolt

32 The engine can now be removed from the
frame. Check that all relevant wiring, cables
and hoses are disconnected and secured well
clear, then carefully lower the engine and
manoeuvre it out of the side of the frame (see
Caution above).

33 With the aid of an assistant lift the engine
unit off the jack and lower it carefully onto the
work surface, taking care not to break the
long fins cast onto the bottom of the oil pan.
These fins are there specifically for the engine
to stand on and keep it in an upright position.

Installation

34 With the aid of an assistant place the
engine unit on top of the jack and block of
wood and carefully raise the engine unit into
positien in the frame, Make sure no wires,
cables or hoses become trapped between the
engine and the frame.

J and K models

35 Fit the engine mounting brackets onto the
frame and tighten the bolts to the torgue
setting specified at the beginning of the
Chapter.

36 Paosition the large spacer for the upper
rear mounting bolt between the frame and the
engine on the left-hand side and slide the balt
through from the left (see illustration 5.25).
Fit the nut, tightening it hand-tight only at this
stage.

37 Poslition the small spacer for the lower

. and the adjusting bolt

531b ..
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5.41a Install the upper rear mounting bolt
with its left-hand . . .

5.41d Make reference marks between the
adjusting bolt and the frame . ..

rear mounting bolt between the frame and the
engine on the left-hand side and slide the bolt
through from the left (see illustration 5.24).
Fit the nut, tightening it hand-tight only at this
stage.

38 Position the oval spacer/washer for the
lower front right-hand bolt and the cable
guide for the left-hand bolt between the frame
and engine, then install the bolts and
tighten the nuts hand-tight only (see
illustrations 5.21¢ and 5.22).

39 Position the oval spacer/washer for the
right-hand upper front mounting bolt, then
install the bolt and tighten it finger-tight (see
illustration 5.21¢). Also install the left-hand
upper front bolt and tighten it finger-tight.

40 Now tighten all the nuts and bolts to the
torgue settings specified at the beginning of
the Chapter.

L, N and R models

41 Position the 55 mm spacers for the upper
rear mounting bolt between the frame and the
engine, and slide the bolt through from the left
(see illustrations). Slide the adjusting
bolt onto the right-hand end (see illus-
tration 5.31b) and tighten it to the forque
setting specified at the beginning of the Chapter
- you will have to push the meunting balt back
out a bit to allow an ‘Allen key into the adjusting
bolt (see illustration). Make a reference mark
between the adjusting bolt and the frame as a
check against the bolt turning while the: locknut
is being tightened (see illustration), then fit the

... and tighten the locknut to the
specified torque

locknut (see illustration 5.31a) and tighten it to
the specified torgue setling using the peg
spanner or socket (see illustration). Check that
the reference marks still align — if they don't,
repeat the installation and tightening procedure.
Now push the mounting bolt fully through from
the left and fit the nut onto its right-hand end
(see illustration). Tighten it hand-tight only at
this stage.

42 Slide the lower rear mounting bolt through
from the left-hand side (see illustration 5.30).
Fit the nut, tightening it hand-tight only at this
stage.

43 Position the 23 mm spacer for the right-
hand middle bolt between the frame and
engine, then install the middle bolts
and tighten them hand-tight only (see illus-
tration 5.28).

44 |f removed, install the frant mouriting bolt
brackets (see illustration 5.27). Position the
19 mm spacers for the front bolts between the
brackets and engine, then install the bolts and
tighten them hand-tight only.

45 Now tighten all the nuts and bolts to the
torgue settings specified at the beginning of
the Chapter.

All models

46 The remainder of the installation
procedure s the reverse of removal, noting
the following points.
a) Make sure all wires, cables and hoses are
correctly routed and connected, and
secured by the relevant clips or ties.

5.41c Tighten the adjusting bolt to the
specified torque

-

5.41f Fit the nut and tighten it hand-tight
only at this stage

b) Adjust the throttle and clutch cable
freeplay (see Chapter T).

¢} Adjust the drive chain (see Chapter 1).

d) Refill the engine with oil and coolant (see
Chapter 1),

e) Prior to installing the lower fairing panels
start the engine and check that there are
no signs of coolant/oll leakage.

6 Engine disassembly and
reassembly -
general information

Disassembly

1 Before disassembling the engine, the
extarnal surfaces of the unit should be
thoroughly cleaned and degreased. This will
prevent contamination of the engine internals,
and will also make working a lot easier and
cleaner. A high flash-point solvent, such as
parafiin (kerosene) can be used, or better still,
a proprietary engine degreaser. Use old
paintbrushes and toothbrushes to work the
solvent Into the various recesses of the engine
casings. Take care to exclude solvent or water
from the electrical components and inlet and
exhaust ports,
Warning: The use of petrol
(gasoline) as a cleaning agent
should be avoided because of
the risk of fire.



2¢12 Engine, clutch and transmission

7.3 Slacken the hose clamps and detach
the hoses (A), then unscrew the bolt (B) -
L, N and R models shown

2 When clean and dry, arrange the unit on the
workbench, leaving suitable clear area for
working. Gather a selection of small
containers and plastic bags so that parts can
be grouped together in an easily identifiable
manner. Some paper and a pen should be on
hand se that notes can be made and labels
attached where necessary. A supply of clean
rag is also required.
3 Before commencing work, read through the
‘appropriate section so that some idea of the
necessary procedure can be gained. When
removing components it should be noted that
great force is seldom required, unless
specified. In many cases, a component’s
reluctance to be removed is indicative of an
incorrect approach or removal method - if in
any doubt, re-check with the text.
4 When disassembling the engine, keep
‘mated’ parts together (including gears,
pistons, connecting rods, valves, etc. that
have been in cantact with each other during
engine operation). These ‘mated’ parts must
be reused or renewed as an assembly.
5A complete ‘angine/transmission
disassembly should be done in the following
general order with reference to the
appropriate Sections.
Remove the valve cover
Remove the camshafts
Remove the cylinder head
Remove the thermostat housing (L, N and
R models) (see Chapter 3)
Remove the cylinder bleck and pistons (J.
and K models)
Remove the starter clutch
Remave the clutch
Remove the alternator (see Chapter 9)
Remove the starter motor (see Chapter 9)
Remove the water pump (see Chapter 3)
Remove the gearchange mechanism
external componenits
Remove the oil sump
Remaove the oil pump
Separate the crankcase halves
Remove the connecting rods (and pistons
on L, N and R models)
Remove the crankshaft
Remoave the transmission shafts
Remave the selector drum and farks

1
7.5a Fitanew O-ring...

Reassembly

6 Reassembly is accomplished by reversing
the general disassembly sequence.

X

Note: The oil cooler can be removed with the
engine in the frame. If the engine has been
remaoved, ignore the steps which do not apply.

Removal

1 Remove the lower fairing (see Chapter 8).

2 Drain the engine oil and remove the oil filter
(see Chapter 1). Drain the cooling system (see
Chapter 1), or have some means of blocking
or clamping the hoses o avoid excessive loss
of coolant (see ‘Section 9 Hoses’ in the Tools
and Workshop Tips section at the end of this
manual).

3 Slacken the clamp securing each hose to
the cooler and detach the hoses (see
illustration).

4 Unscrew the cooler bolt using a 30 mm
socket and remove the cooler, noting how the
cutout in the bracket locates over the lug on
the crankcase (see illustration 7.5b). Discard
the cooler O-ring as a new one must be used.

Installation

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

7 Oil cooler -
removal and installation

7.5b ...then install the cooler, locating
the bracket over the lug (arrowed). . .

a) Always use a new O-ring when installing
the cooler (see illustration).

b) Locate the bracket on the cooler cver the
lug on the crankcase (see illustration).

¢) Tighten the cooler bolt to the torque
setting specified at the beginning of the
Chapter (see illustration).

d) Make sure the coolant hoses are pressed
fully onto their unions and are secured by
the clamps (see illustration 7.3).

e) Fit a new oll filter and fill the engine with
oil (see Chapter 1).

f) Refill the cooling system if it was drained,
or check the lavel in both the radiator and
the reservoir and top up if necessary (see
Chapter 1).

8 Valvecover- A
removal and installation g’qe
a“N
Note: The valve cover can be removed with
the engine in the frame. If the engine has been
removed, ignore the steps which do not

apply.
Removal

1 Remove the lower fairing (see Chapter 8).

2 Release the lower radiator hose from its clip
on the left-hand side of the engine, then
unscrew the radiator lower mounting bolt(s)
and swing the battom of the radiator forward
{see illustrations). To provide better

. .. and tighten the bolt to the
specified torque

7.5¢

8.2a Release the hose fromits clip...
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8.2b ...then unscrew the bolt(s) and

swing the radiator forward

clearance, and to avoid scratching anything, it
is better to remave the radiator (see Chap-
ter 3).

3 Disconnect the spark plug caps from the
plugs and secure them clear of the engine,
noting which fits where:

4 For best access, remove the air filter
housing (see Chapter 4). On L. N and R
models, alse remove the Ignition HT coils (see
Chapter 5), then remove the heat shield,
noting how. it fits.

5 If the air filter housing was not removed,
release the clamp securing the breather hose
to the breather on the top of the valve cover
and detach the hose.

6 Unscrew the eight bolts securing the valve
cover then lift the cover off the cylinder head
(see illustration). If it is stuck, do not try to
lever it off with a screwdriver. Tap it
gently around the sides with a rubber hammer
or block of wood to dislodge: it. Alse
remove the gasket. Note the rubber washers
fitted in the cover and remove them if they are
loose.

Installation

7 Examine the valve cover gasket and the
rubber washers for signs of damage or
deterioration and renew them if necessary.

8 Clean the mating surfaces of the
cylinder head and the valve cover with
lacquer thinner, acetone or brake sysiem
cleaner.

9 Apply a smear of a suitable sealant into the

. and install the cover

8.10 ..

8.6 Unscrew the bolts (arrowed) and
remove the cover

grooves in the valve cover and into the

cutouts in the cylinder head. Install the
gasket onto the valve cover, making sure
it fits correctly into the groove (see
illustrations).

10 The valve cover must be installed with the
arrow on its top pointing to the front. Position
the valve cover on the eylinder head, making
sure the gasket stays In place (see
illustration). If removed, fit the rubber
washers Into the cover, using new ones if
required, and making sure they are installed
with the ‘UP" mark facing up. Install the cover
bolts and tighten them to the torque setting
specified at the beginning of the Chapter.
i1 Install the remaining components in the
reverse order of removal,

9 Camshafts — removal.
inspection and installation’

Vi

Note: The camshafts can be removed with the
engine in the frame. Place rags over the spark
plug holes and the cam gear train hole to
prevent any component from dropping into
the engine on removal.

Removal

1 Remove the valve cover (see Section 8).
2 Unscrew the timing inspection plug and the
centre plug from the alternator cover on the

9.2a Remove the timing inspection plug
(A) and the centre plug (B)

.. then fit the gasket onto the
cover ...

right-hand side of the engine (see
illustration). Discard the plug O-rings as new
ones should be used. The engine can be
turned using a 14 mm socket on the alternator
rotor bolt and turning it in a clockwise
direction enly (see illustration). Altarnatively,
place the motorcycle on an auxiliary stand so
that the rear wheel is off the ground, select a
high gear and rotate the rear wheel by hand in
its normal direction of rotation.

3 Turn the engine until the line next to the T
mark on the alternator rotor aligns with the
notches in the timing inspection hole, and the
‘IN' mark on the inlet camshaft gear and the
'EX' mark on the exhaust camshaft gear are
aligned with the cylinder head surface with
each mark the correct way up and on the
outside of its respective gear (see

8.9b

9.2b Turn the engine clockwise using a 14
mm socket on the alternator rotor bolt
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9.5a Camshaft holder bolts (arrowed)

illustrations). If the ‘IN' and ‘EX’ marks are
upside down and on the inside of their
respective gears, turn the engine one full turn
(3607) until the line next to the T' mark again
aligns with the notches. The ‘IN' and ‘EX’
marks will now be correctly aligned.

4 Before disturbing the camshaft holders,
check them for identification markings. The
inlet camshaft holders are marked INR (right-
hand side) and INL (left-hand side) and the
exhaust camshaft holders marked EXR (right-
hand side) and EXL (left-hand side). These
markings ensure that the holders can be
matched up to their original locations on
installation. If no markings are visible, make
your own using a felt pen. If necessary, make
a sketch of the layout as a further aid for
installation.

5 Unscrew the camshaft holder bolts for the
camshaft being worked on, evenly and a little
at a time in a criss-cross pattern, until they are

.3a Turn the engine until the Tl mark (A) aligns with the static
marks (B) ...

all loose (see illustration). While slackening
the boits make sure that the holder is lifting
squarely away from the cylinder head and is
not sticking an the locating dowels.

Caution: If the bolts are carelessly
loosened and the holder does not come
squarely away from the head, the holder is
likely to break. If this happens the
complete cylinder head assembly must be
renewed; the holders are matched to the
cylinder head and cannot be renewed
separately. Also, a camshaft could break if
the holder bolts are not slackened evenly
and the pressure from a depressed valve
causes the shaft to bend.

Remove the bolts, then lift off the camshaft
holders, noting how they fit. Retrieve the
dowels from either the holder or the cylinder
head if they are loose. Lift each shaft out of
the head (see illustration). The camshafts are
marked for identification. The infet camshaft is

<, Ik =

. . . and the camshaft gear marks align as described and

shown

9.5b Remove the camshafts. ..

marked ‘IN' and the exhaust camshaft is
marked ‘EX' (see illustration).
Inspection

6 Inspect the bearing surfaces of the
camshaft holders and the corresponding

9.5¢ ... noting the identification marks
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9.6 Check the journal surfaces of the
camshaft for scratches or wear

journals on the camshaft. Look for score
marks, deep scraiches and evidence of
spalling (a pitted appearance) (see
illustration),

7 Check the camshaft lobes for heat
discoloration (blue appearance), score marks,
chipped areas, flat spots and spalling (see
illustration). Measure the height of each lobe
with a micrometer (see illustration) and
compare the results to the minimum lobe
height listed in this Chapter's Specifications. If
damage is noted or wear is excessive, the
camshaft must be renewed, Also check the
condition of the cam followers in the cylinder
head (see Section 12).

8 Check the amount of camshaft runout by
supporting each end of the camshaft on
V-blocks, and measuring any runout using a
dial gauge. If the runout exceeds the specified
limit the camshaft must be renawed.

Refer to Tools and
HANLS Workshop Tips in the
m Reference section for details
of how to read a micrometer
and dial gauge.

9 The camshaft bearing oil clearance should
now be checked. There are two possible ways
of doing this, either by direct measurement
(see Step 10) or by the use of a product
known as Plastigaugs (see Steps 11 to 14).

10 If the direct measurement method is to be

Lo SuWe T10. e 0 R \

9.10 Measure the cam bearing journals
with a micrometer

9.7a Check the lobes of the camshaft for
wear - here’s an example of damage
requiring camshaft repair or renewal

used, make sure the camshaft holder dowels
are in position then fit the holders, making
sure they are in their correct location (see
Step 4). Tighten the holder bolts evenly and a
little at a time in a criss-cross pattern to the
torque setting specified at the beginning of
the Chapter. Using telescoping gauges and a
micrometer (see Tools and Warkshop Tips),
measure the journal holder diameter, Now
measure the diameter of the camshaft journal
with a micrometer (see illustration). To
determine the journal oll clearance, subtract
the holder diamster from the journal diameter
and compare the result to the clearance
specified, If the clearance is greater than
specified, and the journal diameter is not wom
below the service limit, the cylinder
head/holder bearing surfaces are worn.

11 |f the Plastigauge method is to be used,
clean the camshafts, the bearing surfaces in
the cylinder head and camshaft holder with a
clean lint-free cloth, then lay the camshafts in
place in the cylinder head.

12 Cut strips of Plastigauge and lay one piece
on each bearing journal, parallel with the
camshaft centreline (see illustration). Make
sure the camshaft holder dowels are in position
then fit the holders, making sure they are in
their correct location (see Step 4). Tighten the
holder bolts evenly and a little at a time in a
criss-cross pattern to the torque setting
specified at the beginning of the Chapter. While
doing this, don't et the camshafls rotate.

9.12 Lay a strip of Plastigauge across
each bearing journal, parallel with the
camshaft centreline

.
9.7b Measure the height of the camshaft
lobes with a micrometer

13 Now unscrew the bolts evenly and a little
at atime in a criss-cross pattern, and carefully
lift off the camshaft holders.

14 To determine the oil clearance, compare
the crushed Plastigauge (at its widest point)
on each journal to the scale printed on the
Plastigauge container (see illustration).
Compare the results to this Chapter's
Specifications. If the oil clearance is greater
than specified, measure the diameter of the
camshaft journal with a micrometer (see
illustration 9.10). If the journal diameter is
less than the specified limit, renew the
camshaft and recheck the clearance. If the
clearance is till too great, renew the cylinder
head and camshaft holders.

Before renewing camshafts
s or holders 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 lower than that
of a new camshaft. If the bearing
surfaces in the holders are damaged, it
may be possible for them to be bored
out to accept bearing inserts. Due to
the cost of new components it is
recommended that all options be
explored.

Plastigauge to the scale printed on the
Plastigauge container
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9.16 Apply molybdenum oil to the
camshaft journals and holders.. ..

15 Check the camshaft drive gear on the
drive ‘gear assembly and the driven gear on
each camshaft for wear, cracks and other
damage, renewing them If necessary. The
driven gears are integral with the camshafts,
whilst the drive gear assembly can be
removed from the engine (see Section 13). If
wear this severe is apparent, the entire engine
should be disassembled for inspection,

Installation

16 Make sure the bearing surfaces on the
camshafts and in the holders are clean, then
apply molybdenum disulphide oil (2 50/50
mixture of molybdenum disulphide grease
and engine oil) to each of them (see
illustration). Also apply It to the camshaft
lobes and the followers.

17 The camshafts and holders must be
installed in their correct location according to
their identification marks (see Steps 5 and 4).
18 Verify that the line next to the ‘T' mark on
the alternator rotor is still aligned with the
notch (see illustration 9.3a), then lay each
camshaft into place (see illustration),
engaging them with the drive gear assembly,
and making sure all the marks are in exact
alignment (see Step 3) (see illustration 9.3b).
Take extra care at this stage as it is easy to be
one tooth out on the timing without it
appearing as a drastic misalignment of the
timing marks.

19 Make sure the camshaft holder dowels
are in position then fit the holders, making

9.18b ... and tighten the holder bolts to
the specified torque

sure they are in their correct location (see
Step 4) (see illustration). Tighten the holder
bolts evenly and a little at a time in a criss-
cross pattern o the torque setting specified at
the beginning of the Chapter, starting with the
bolts that are closest to any valve which will
be compressed by the camshatft lobes as the
holders are tightened down (see illustration).
This is to avoid placing undus strain on the
camshafts. Whilst tightening the bolts, make
sure the holders are being pulled squarely
down and are not binding on the dowels.
Check that each camshaft is not pinched by
turning the engine a few degrees in each
direction.

Caution: The camshaft is likely to break if
it is tightened down onto the closed valves
before the open valves. The holders are
likely to break if they are not tightened
down evenly and squarely.

20 With all holders tightened down, check
again that the valve timing marks still align
(see Step 3).

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

21 Check the valve clearances and adjust
them if necessary (see Chapter 1). This is
essential if new components have been
installed or if the camshafts were removed to
change the shims.

22 Use new O-rings on the timing inspection

8.22 Install the plugs using new O-rings

S

9.19a ... and the holders. ..

plug and centre plug and smear them and the
plug threads with molybdenum disulphide oil
{a 50/50 mixture of molybdenum disulphide
grease and engine ofl) (see illustration).
Tighten the plugs to the torque setting
specified at the beginning of the Chapter.

23 Install the valve cover (see Section 8).

10 Cylinder head -
removal and installation,

3

X

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

Note: To remove the oylinder head the engine
must be removed from the frame.

Removal

1 Remove the engine from the frame (see
Section 5).

2 Hemove the camshafts (see Section 9).

3 Obtain a container which is divided into
sixteen compartments, and label each
compartment with the location of its
corresponding valve in the cylinder head and
whether It belongs with an inlet or an exhaust
valve. If a container is not available, use
labelled plastic bags. Lift each cam follower
out of the cylinder head using either-a magnet
or a pair of pliers and store it in its
correspending compartment in the container
(see illustration), Retrieve the shim from
aither the inside of the follower or pick it out of

'y \_\ . 't [
10.3a Remove the follower ...
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Sy M,

10.4 Unscrew the bolts (arrowed) and detach the pipes from the

head

the top of the valve, using either a magnet, a
small screwdriver with a dab of grease on it
(the shim will stick to the grease), or a
screwdriver and a pair of pliers (see
illustrations). Do not allow the shim to fall into
the engine.

4 Unscrew the bolt securing each coolant
pipe in the rear of the cylinder head (see
illustration). Pull each pipe out of the head.
Discard the O-tings as new ones must be
used.

5 Each cylinder head is secured by two bolts
and twelve nuts (see illustration). First

10.5b Slide the nuts towards the centre so
the base rim clears the casting

. .. or from the top of the valve,
using either a magnet...

slacken and remove the two bolts located in
the cam drive gear tupnel. Now slacken the
nuts evenly and a little at a time in a criss-
cross sequence. working from the outside
towards the centre. until they are all slack,
and remove the nuts by sliding them towards
the centre as they are held captive by the
casting (see illustration).

6 Pull the cylinder head up off the block (see
illustration). If it is stuck, tap around the joint
faces of the cylinder head with a soft-faced
mallet to free the head. Do not attempt to free
the head by inserting a screwdriver between

10.6 Lift the head up off the block

. .. or a screwdriver with grease
on it

10.3d

the head and cylinder block — you'll damage
the sealing surfaces. Remove the old cylinder
head gasket and discard it as a new one must
be used.

7 If they are loose, remove the two dowels
from the cylinder block. If they appear to be
missing they are probably stuck in the
underside of the cylinder head.

8 Check the cylinder head gasket and the
mating surfaces en the cylinder head and
block for signs of leakage, which could
indicate warpage. Refer to Section 12 and
check the flatness of the cylinder head.

9 Clean all traces of old gasket material from
the eylinder head and block. If a scraper is
used, take care not to scraich or gouge the
soft aluminium. Be careful not to let any of the
gasket material fall into the crankcasse, the
cylinder bores or the oil passages:

Instaliation

10 If removed, install the dowels onto the
outer rear studs and press them into the
cylinder block (see illustration 10.11).
Lubricate the cylinder beres with engine oil.

11 Ensure both cylinder head and block
mating surfaces are clean, then lay the new
head gasket in place on the cylinder block,
making sure all the holes are correctly aligned,
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10.11 Make sure the gasket locates onto the dowels (A) and the

UP mark (B) reads correctly

it locates correctly onto the dowels, and,
where appropriate, the ‘UP' mark stamped
out of the gasket is positioned along the rear
edge and is the correct way up (see
illustration). Never re-use the old gasket.

12 Carefully fit the cylinder head onto the
block, making sure it locates correctly onto
the dowels (see illustration 10.6).

13 Install the twelve nuts and the two bolts
and tighten them all finger-tight (see
illustration 10.5a). When installing the nuts,
locate them slightly in from the stud, then
slide them onto the stud so the base rim fits
under the casting (see illustration 10.5b).
First tightan the nuts evenly and a little at a
time in a criss-cross pattern, starting from the
centre and working outwards, to the torgue
setting specified the beginning of the Chapter
(see illustration). Now tighten the boits to the
specified tarque.

14 Fit a new O-ring onto each coaolant pipe.
then press the pipes into their bores and
secure them with the bolts (see illustration).
15 Lubricate each shim with molybdenum
disulphide oil (a 50/50 mixture of molybdenum
disulphide grease and engine oil) and fit it into
Its recess In the top of the valve, with the size
marking on each shim facing up (see
illustration).Check that the shim Is correctly
seated, then lubricate the follower with

molybdenum disulphide oil and install it onto
the valve (see illustration), Note: /t is most

important that the shims and followers are-
returned to their original valves otherwise the:

valve clearances will be inaccurate.
16 Install the camshafts (see Section 9).
17 Install the engine (see Section 5).

11 Valves/valve seats/valve
guides - servicing - N

AN

1 Because of the complex nature of this job
and the special tools and equipment required,
most owners leave servicing of the valves,
valve seats and valve guldes to a professional,
2 The home mechanic can, however, remove
the valves from the cylinder head, glean and
check the components for wear and assess
the extent of the work needed, and, unless a
valve service is required, grind in the valves
(see Section 12).

3 The dealer or motorcycle engineer will
remove the valves and springs, renew the
valves and guides, recut the valve seats,
check and renew the valve springs, spring
retainers and collets {as necessary), renew the
valve seals and reassemble the valve
components.

B

10.15a Fit the shim with its size marking
facingup...

10.13 Tighten the cylinder head nuts as described to the specified

torque

4 After the valve service 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.

12 Cylinder head and valves - &
disassembly, inspection and A
reassembly R

1 As mentioned in the previous section, valve
servicing, valve seat re-cutting and valve
guide renewal should be left to a dealer or
motorcycle engineer. However, disassembly,
cleaning and Inspection of the valves and
related components can be done (if the
necessary special tools are available) by the
home mechanic. This way no expense Is
incurred if the inspection reveals that overhaul
is not required at this time.

2 To disassemble the valve components
without the risk of damaging them, a
valve spring compressor s absolutely

necassary.
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Disassembly

3 Before proceeding, arrange to label and
store the valves along with their related
components in such a way that they can be
returned to their original locations without
getting mixed up (see illustration). A good
way to do this is to use the same container as
the followers and shims are stored In (see
Section 10), or to obtain a separate container
which is divided into sixteen compartments,
and to labsl each compartment with the
identity of the valve which will be stored in it
(ile number of eylinder, inlet or exhaust side,
inmer or outer valve). Alternatively, labelled
plastic bags will do just as well.

4 If not already done, clean all traces of old
gasket material from the cylinder head. If a
scraper is used, take care not to scratch or
gouge thesoft aluminium,

Refer to Tools and
Workshop Tips for details of
gasket removal methods.

HAYNES

5 Compress the valve spring on the first valve
with a spring compressor, making sure it is
correctly located onto each end of the yalve
assembly (see illustration). Do not compress
the springs any more than js absolutely
necessary. Remove the collets, using either
needie-nose pliers, tweezers, a magnet or a
screwdriver with a dab of grease on it (see
illustration). Carefully release the valve spring
compressor and remaove the spring retainer,
noting which way up it fits, the spring, the
spring seat, and the valve:from the head (see
illustration 12.3). If the valve binds In the
guide (won't pull through), push it back into
the head and deburr the area around the
collet groove with a very fine file or whetstone
(see illustration). '

6 Repeat the procedure for the remaining
valves, Remember to keep the parts for each
valve together and separate from the other
valves so they can be reinstalled in the same
location.

7 Once the vaives have been removed and
labelled, pull the valve stem seals off the top
of the valve guides with pliers and

Follower
Shim
Collets

Spring retainer
Valve spring

Valve stem oil seal
Spring seat

Valve guide

Valve

© 0N DG A -

12.3 Valve components

discard them (the old seals should never be
reused),

8 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.

9 Clean all of the valve springs, collets,
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.

10 Scrape off any deposits that may have
formed on the valve, then use a motorised
wire brush to remove deposits from the valve
heads and stems. Again, make sure the valves
do not get mixed up,

Inspection

11 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 for wear as well (see
Section 9)..

12 Inspect the outer surfaces of the cam
followers for evidence of scoring or other
damage. If a follower is in poor condition, it is
probable that the bare in which |t works is
also damaged. Check for clearance between
the followers and their bores. Whilst no
specifications are given, if slack is excessive,
renew the followers. If the bores are seriously
out-of-round or tapered, the cylinder head
and the followers must be renewed.

13 Using a precision straight-edge and a
feeler gauge set to the warpage limit listed in
the specifications at the beginning of the
Chapter, check the head gasket mating
surface for warpage. Refer to Tools and
Workshop Tips:in the Reference section for
details of how to use the straight-sdge.

14 Examine the valve seats in the
combustion chamber. If they are pitted,
cracked or burned, the head will require work

Hascgs

12,52 Compressing the valve spring using
a valve spring compressor

12.5b Remove the collets with needle-
nose pliers, tweezers, a magnet or a
screwdriver with a dab of grease on it

12.5¢ If the valve stem (2) won't pull
through the guide, deburr the area (1)
above the collet groove
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12.14 Measure the valve seat width with a
ruler (or for greater precision use a vernier
caliper)

12.15a Measure the valve stem diameter
with a micrometer

12.15¢ Measure the small-hole gauge with
a micrometer

beyond the scope of the home mechanic.
Measure the valve seat width and compare it
to this Chapter's Specifications (see
illustration). If it exceeds the service limit, or
if it varies around its circumference, valve
overhaul is required. If available, use Prussian
blue to determine the extent of valve seat
wear. Uniformly coat the seat with the
Prussian blue, then install the valve and rotate
it back and forth using a lapping tool. Remove
the valve and check whether the ring of blue
on the valve is uniform and continuous around
the walve, and of the correct width as
specified.

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

16 Measure the valve stem diameter (see
illustration). 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 micrometer (see
illustrations). The guides are measured at the
ends and at the centre to determine if they are
waorrin a bell-mouth pattern (more wear at the
ends). Subtract the stem diameter from the
valve guide diameter to obtain the valve stem-
to-guide clearance. If the stern-to-guide
clearance is greater than listed in this
Chapter's Specifications, the guides and

12.15b Insert a small-hole gauge into the
valve guide and expand it so there's a
slight drag when it's pulled out

valves will have to be renewed. If the valve
stem or guide is worn beyond its limit, or if the
guide is worn unevenly, it must be renewed.
16 Carefully inspect each valve face for
cracks, pits and burned spots. Check the
valve stem and the collet 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. The presence of any of
the above conditions indicates the need for
valve servicing, The stem end can be ground
down, provided that the amount of stem
above the collet groove after grinding is
sufficient.

17 Check the end of each valve spring for
wear and pitting. Measure the spring free
length and compare it to that listed in the:
specifications (see illustration). If any spring
is shorter than specified it has sagged and
must be renewed. Also place the spring
upright on a flat surface and check it for bend
by placing a ruler against it (see illustration).
If the bend in any spring is excessive, it must
be renewed.

18 Check the spring retainers and 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.

e el i

12.17a Measure the free length of the valve springs

1217b

Check the valve springs for squareness
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12.21 Apply the grinding compound very
sparingly, in small dabs, to the vaive face
only

19 If the inspection indicates that no overhaul
waork is required, the valve components can
be reinstalled in the head.

Reassembly

20 Unless a wvalve service has been
performed, before installing the valves in the
head they should be ground in (lapped) to
ensure a positive seal between the valves and
seats. This procedure requires coarse and fine
valve grinding compound and a valve grinding
toal. If a grinding tool is not available, a piece
of rubber or plastic hose can be slipped over
the valve stem (after the valve has been
installed in the guide) and used to turn the
valve.

21 Apply a small amount of coarse grinding
compound to the valve face, then slip the
valve into the guide (see illustration). Note:
Make sure each valve fs installed in its correct
guide and be careful not to get any grinding
‘compotnd on the valve stem.

22 Attach the grinding tool (or hose) to the
valve and rotate the tool between the palms of
your hands. Use a back-and-forth motion (as
though rubbing your hands together) rather
than a circular motion (ie so that the valve
rotates alternately clockwise and anti-
clockwlise rather than in one direction only)
(see illustration). Lift the valve off the seat
and turn it at regular intervals to distribute the
grinding compound properly. Continue the
grinding procedure until the valve face and

12.22a Rotate the valve grinding tool back
and forth between the palms of your hands

seatl contact area is of uniform width and
unbroken around the entire circumference of
the valve face and seat (see illustrations).

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

24 Repeat the procedure with fine valve
grinding compound, then repeat the entire
procedure for the remaining valves.

25 Lay the spring seat for the first valve In
place in the cylinder head, with its narrower
shouldered side up so that it fits into the base
of the spring, then install new valve stem seal
onto the guide (see illustration 12.3). Use an
appropriate size deep socket to push the seal

12.22¢ ... and the seat (arrowed) should
be the specified width all the way round

12.26a Lubricate the stem and slide the
valve into its correct location

12.26b Fit the valve spring with its closer-
wound coils facing down . ..

12.22b The valve face and seat should
show a uniform unbroken ring.. . .

over the end of the valve guide until it is felt to
clip into place (see illustration). Don't twist or
cock it, or it will not seal properly against the
valve stem. Also, don't remove it again or it
will be damaged.

26 Coat the valve stem with molybdenum
disulphide grease, then install it into its guide,
rotating it slowly to avoid damaging the seal
(see illustration). Check that the valve moves
up and down freely in the guide. Next, fit the
spring, with its closer-wound coils facing
down inta the cylinder head, onto the spring
seat, then fit the spring retainer, with its
shouldered side facing down so that it fits into
the top of the spring (see illustrations).

27 Apply a small amount of grease to the
collets to help hold them in place (see
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illustration). Comprass the spring with the
valve spring compressor and install the collets
(see illustration). When compressing the
spring, depress it only as far as is absolutely
nacessary to slip the collets into place. Make
certain that the collets are securely locked in
the retaining groove.

28 Repeat the procedure for the remaining
valves. Remember to keep the parts for each
valve together and separate from the other
valves so they can be reinstalled in the same
location.

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 collets in their grooves.

TTNINay Check for proper sealing of

the valves by pouring a
m small amount of solvent into
each of the valve ports. If
the solvent leaks past any valve into
the combustion chamber area the valve.
grinding operation on that valve should

13 Camshaft drive gear
-assembly - removal,
inspection and installation

8
b
N

Note: To remove the camshaft drive gear, the
engine must be removed from the frame.

S iore AL
13.3a On J and K models,

the bolt
(arrowed) is on the front

13.4a Remove the four bolts (arrowed). . .

12.27a A small dab of grease will help to
keep the collets in place on the valve while
the spring is released

Removal

1 Remove the engine (see Section 5).

2 Remove the cylinder head (see Sec-
tion 10).

3 Unscrew the single bolt securing the
camshatt drive gear assembly to the outside
of the cylinder block — on J and K models the
bolt is situated on the front of the block, while
on L, N and R models it is on the back
(see illustrations). Check the condition
of the seaiing washer and renew it if
necessary.

4 Unscrew and remove the four bolts
securing the assembly to the cylinder block
(see illustration). Carefully lift the assembly
out of the cylinder head, noting how it fits (see
illustration). Remove the two dowels if they
are loose (see illustration).

13.3b On L, N and R models, the bolt is on
the back

12.27b Compress the springs and install

the collets, making sure they locate in the
groove

Inspection

5 Wash the assembly in clean salvent and dry

it off.

6 Check the teeth on both gears for cracks

and other damage and make sure the gears

turn smoothly and freely. If the teeth are

damaged or worn, the assembly must be

renewed. If this is the case, the corresponding

teeth on both the camshafts and the

crankshaft should be inspected.

Installation

7 If removed, fit the two dowels into the
cylinder block, making sure they are fully
pressed home (see illustration 13.4c).

8 Install the gear assembly, making sure it is
fitted with the bolt hole for the cylinder block
bolt facing in the correct direction for your
mode! (see Step 3), Press the assembly
squarely down onto its dowels, making sure
the lower gear teeth mesh with those of the
drive gear on the crankshaft (see illus-
tration 13.4b). Due to the split sprung gear,
the assembly will probably not sit flat onto the
block as it cannot mesh fully with the drive
gear on the crankshaft. Check that the gears
have at least partially meshed sither by turning
the upper gear back and forth - the whale
assembly should be felt to rise off the cylinder
head slightly, or by turning the crankshafi — the
gears should turn accordingly.

9 Install the four mounting bolts (see

illustration 13.4a) and tighten them all finger-
tight at first, then tighten them evenly and a

13.4c¢c ...and remove the dowels (arrowed)
if loose (L, N and R models shown)
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little at a time, making sure the assembly is
being drawn squarely down onto the dowels as
the gears mesh fully. Install and tighten the
cylinder block bolt, using a new sealing washer
if required (see illustrations 13.3a or b).
10 Install the cylinder head (see Section 10)
and the engine (see Section 5).

3

14 Cylinder block (J and K
‘models) - removal, inspection
and installation

Note: To remove the eylinder block, the
engine must be removed from the frame (see
Section 5).

Removal

1 Remove the engine (see Section 5).

2 Remove the cylinder head (see Section 10)
and the camshaft drive gear assembly (see
Section 13).

3 Slacken the clamp securing the coolant
hose to the union on the back of the cylinder
block and detach the hose (see illustration).
4 WUnscrew and remove the single bolt
located in the back of the camshaft drive gear
tunnel (see illustration).

5 Lift the cylinder block up off the crankcase
(see illustration). If the block is stuck, tap
around the joint faces of the block with a soft-
faced mallet to free it from the crankcase.
Pon't attempt to free the block by Inserting a
screwdriver between it and the crankcase —
you'll damage the sealing surfaces. When the
block is removed, stuff clean rags around
the pistons to prevent anything falling
into the crankcase. Remove the dowels from
the mating surface of the crankcase or the
underside of the block if they are loose. Be
careful not to letthese drop into the engine.

6 Remove the gasket and clean all traces of
old gasket material from the cylinder block
and crankcase mating surfaces. If a scraper is
used, take care not to scralch or gouge
the soft aluminium. Be careful not to let any
of the gasket material fall into the crankcase
or the oll passages.

14.3 Slacken the clamp and detach the
hose ...

Ry Fotate the crankshart until

the inner pistons are
m uppermost and feed them
 into the block first. This
makes access to the lower pistons
easier when compressing the rings and
feeding them into the bores.

Inspection
7 Refer to Section 22,

Installation

8 Check that the mating surfaces of the
cylinder block and crankcase are free from oil
or pieces of old gasket. If removed, fit the
dowels into the crankcase.

9 Remove the rags from around the pistons,

and lay the new base gasket in place on the

crankcase making sure all the holes are
correctly aligned. Never re-use the old
gasket.

10 If required, install piston ring clamps onto
the pistons to ease their entry into the bores
as the block is lowered. This is not essential
as esach cylinder has a good lead-in enabling
the piston rings to be hand-fed into the bore.
If possible, have an assistant support the
block while this is done.

11 Lubricate the cylinder bores, pistons and
piston rings, and the connecting rod big- and

144,

(arrowed) . . .

small-ends, with clean engine oil, then install
the block down onto the studs until the
uppermost piston crowns fit into the bores
(see illustration).

12 Gently push down on the cylinder block,
making sure the pistons enter the bore
squarely and do not get cocked sideways. If
piston ring clamps are not being used,
carefully compress and feed each ring into the
bore as the block is lowered. If necessary, use
a soft mallet to gently tap the block down, but
do not use force if the block appears to be
stuck as the pistons and/or rings will be
damaged. If clamps:are used, remove them
once the pistons are in the bore.

13 When the pistons are correctly installed in
the eylinders, press the block down onto the
base gasket, making sure it locates correctly
onto the dowels.

14 Install the single bolt into the rear of the
camshaft drive gear tunnel and tighten
it to the torque setting specified at the
beginning of the Chapter (see illus-
tration 14.4).

15 Attach the coolant hose to the union on
the back of the cylinder block and tighten the
clamp (see illustration 14.3).

16 Install the camshaft drive gear assembly
(see Section 13) and the cylinder head (see
Section 10).

17 Install the engine (see Section &).

14.5 ... and remove the block

14.11 Lower the block and feed the pistons and rings into the

iy S

bores
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15.4 Unscrew the bolts (arrowed) and
remove the cover

15 Starter clutch and idle/ X
reduction gear —removal, N\
inspection and installation S:

Note: The starter clutch can be removed with
the engine in the frame. If the engine has been
removed, ignore the steps which don't apply,
1 Remove the lower fairing (see Chapter 8).

2 Drain the engine oil (ses Chapter 1),

3 Remove the fuel tank (see Chapter 4). Trace
the ignition pulse generator wiring from the
left-hand side of the engine and disconnect it
at the red 4-pin connector (J and K models) or
brown 2-pin connector (L, N and R models)
(see illustrations 5.12a and b). Release the
wiring from any clips or ties, and feed it
through to the cover, neting its routing.

15.7 Withdraw the shaft and remove the

gear

O

15.6a Unscrew the bolt and remove the
timing rotor (arrowed) . ..

4 Unscrew the bolts securing the starter
clutch cover and remove the cover, being
prepared to catch any residue oil (see
illustration). Discard the gasket as a new one
must be used. Remove the dowel from either
the cover or the crankcase if it is loose.

5 To slacken the timing rotor/starter clutch
bolt the engine must be prevented from
turning. If the engine is still in the frame, select
a gear and have an assistant apply the rear
brake. If the engine has been removed,
remove the cluich/alternator cover from the
right-hand side of the engine (see Section 16)
and hold the alternator roter using a rotor
strap.,

Caution: Do not hold the rotor using a
socket on the rotor bolt as it could become
loose.

6 Unscrew the bolt and remove the washer
and the timing rotor (see illustration). Draw
the starter clutch off the end of the crankshaft,
and remove the splined thrust washer from
behind it (see illustration), Note how the
wider grooves in the timing rotor, starter
clutch and thrust washer fit over the wider
spline on the shaft, '

7 Withdraw the starter [dle/reduction gear
shaft from the centre of the gear, then remove
the gear, noting how it fits (see illustration).

Inspection

8 With the starter cluteh face-down on a
workbench, check that the starter driven gear
rotates freely in an anti-clockwise direction

- -%_ i

15.6b ... then slide the starter clutch off

and locks against the rotor In a clockwise
direction (see illustration). If it doesn't, renew
the starter cluteh.

9 Withdraw the needle roller bearing and
starter driven gear from the starter clutch (see
illustration). If the gear appears stuck, rotate
it anti-clockwise as you withdraw it to free it
fraom the starter clutch,

10 Check the condition of the rollers inside
the clutch body (see illustration). If they are
darhaged, marked or flattened at any point,
the starter clutch should be renewed -
individual components are not avallable.

11 Check the bearing surface of the starter
driven gear hub and the neadle roller bearing.
If the bearing surface shows signs of
excessive wear or the or the bearing itself is
worn or damaged, they should be renewed.
12 Check the testh of the starter idle/
reduction gear and the corresponding teeth of
the starter drlven gear and starter motor drive
shaft. Renew the gears and/or starter motor if
worn or chipped teeth are discoverad on
related gears. Also check the idle/reduction
gear shaft for damage, and check that the
gear is not a loose fit on the shaft. Renew the
shaft If necessary.

installation

13 Lubricate the hub of the starter driven
gear with clean engine oil, then install the
starter driven gear into the clutch, rotating it
anti-clockwise as you do so to spread the
rollers and allow the hub of the gear to enter

- =

15.8 Check the starter clutch as described

§

15.9 Withdraw the gear and bearing . ..

15.10 ... and check the rollers {two
arrowed)
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15.15 Slide the washer.. .

(see illustration 15.9). Fit the needle roller
bearing Into the driven gear.

14 Lubricate the idle/reduction gear shaft
with clean engine oil. Position the gear,
making sure the teeth of the larger pinion
mesh correctly with the teeth of the starter
motor shaft, then slide the shait into the gear
(see illustration 15.7).

15 Slide the splined thrust washer onto the
end of the crankshaft, aligning the wider
groove in the washer with the wider spline on
the shaft (see illustration).

16 Slide the starter clutch assembly onto the
end of the crankshaft, aligning the wider
groove in the starter clutch with the wider
spline on the shaft (see illustration).

17 Slide the timing rotor onto the end of the

crankshaft, aligning the wider groove in the
rotor with the wider spline on the shaft (see
illustration). Install the timing rotor/starter
clutch bolt and its washer and, using the
method employed on removal to stop the
engine turning, tighten the bolt to the torque
setting specified at the beginning of the
Chapter (see illustrations). |f preferred, a
sccket or spanner on the alternator rotor bolt
can now be used to hold the engine, as the
counter-effect of tightening the starter clutch
bolt will now be to tighten the alternator bolt,

15.18a Locate the gasket over the dowel (arrowed) . ..

15.17b ... then install the bolt. ..

rather than loosen it. The terque setting for
the alternator bolt is the same on J and K
models and higher on L, N and R models, so
there should be no danger of stripping it.

18 If removed, insert the dowel in the

crankcase, then install the cover using a new
gasket, making sure it locates correctly onto
the dowel and the idie/reduction gear shaft
(see illustration). Tighten the cover bolts
evenly in a criss-cross sequence to the
specified torque setting.

19 Feed the pulse generator coil wiring back to
its connector, making sure it is correctly routed,

Lo =
= n

. » and the timing rotor onto the
shaft, ...

15.17a .

S - 3 e & - A
16.17¢ ... and tighten it to the specified
torque

and reconnect it (see illustrations 5.12a
and b). Install the fuel tank (see Chapter 4).

20 Refill the engine with oil (see Chapter 1).
21 Install the lower fairing (see Chapter 8).

16 Clutch - removal, inspection
and installation D
X
Note: The clutch can be removed with the
engine in the frame. If the engine has been
removed, ignore the steps which don't apply.

.. and install the cover
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16.5 Clutch cover bolts (arrowed) - two cable bracket bolts
already removed

¥ 4 , v
16.7a Unstake the nut (arrowed) ...

Removal

1 Remove the lower fairing (see Chap-
ter 8).

2 Drain the engine ail (see Chapter 1).

3 Unscrew the two bolts securing the clutch
cable bracket to the alternator/clutch cover an
the right-hand side of the engine, then free the
cable end from the release lever (see
illustrations 17.2a and b). Position the cable
clear of the engine.

4 Remove the fuel tank (see Chapter 4). Trace
the alternator wiring from the alternator/clutch
cover and disconnect it at the white (J and K
models) or red (L, N and R models) 3-pin
connector (see illustrations 5.11a and b).
Release the wiring from any clips or ties,
noting its routing, and feed it through to the
cover.

5 Unscrew the cover bolts and remove the
cover, being prepared to catch any residual oil
(see illustration). Discard the gasket as a
new one must be used. Remove the two

dowels from either the cover or the crankcase

if they are loose. Note the pushrod fitted in the
bottom of the shaft in the cover and remove it
for safekeeping if required (see illus-
tration 16.34). It is possible that it is stuck to

F 3

16.7b

...and slacken it as described

the release bearing in the centre of the clutch
release plate.

6 Working evenly in a criss-cross pattern,
gradually slacken the clutch release plate
bolts until spring pressure is released, then
remove the bolts, plate and springs (see
illustration).

16.6 Unscrew the bolts (arrowed) and remove the plate and

springs

7 The clutch nut is staked against the
transmission input shaft (see illustration).
Unstake the nut using a screwdriver, a punch,
or a small drill. To slacken the clutch nut the
input shaft must be locked. This can be done
in several ways:

a) If the engine is in the frame, engage Tst
gear and have an assistant hold the rear
brake on hard with the rear tyre in firm
contact with the ground.

b) Use the Honda service tool, available from
a dealer.

¢) A home-made tool made from two strips of
steal bent at the ends and bolted together
in the middie (see Tool tip), can be used to
stop the elutch centre from tuming
whilst the nut is slackened (see
illustration).

d) If the engine is out of the frame, fita
close-fitting ring spanner or socket over
the output shaft splines, sefect top gear
and hold the spanner or socket while the
nut is slackened.

TOOL

APPROX 2FT.
OVERALL

the ends and bolted together in the middie

A clutch centre holding tool can easily be made using two strips of steel bent over at

/Si.s IN. APPROX.
'I'\\ )

1|
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16.9 Grasp the pressure plate and clutch
centre and draw the assembly off

8 Unscrew the cluteh nut and remove the
Belleville washer from the shaft, noting which
way round it fits. On R models, also remove
the thrust washer, again noting which way
round it fits. Discard the nut as a new one
must be used.

9 Grasp the clutch centre with the complete
set of clutch plates and the pressure plate and
remove them as a pack (see illustration).
Unless the plates are being renewed, keep
them in their original order. Note that of the
friction plates, there are two types, the
outermost plate having a larger internal
diameter to the other friction plates. This is to
accommodate the anti-judder spring and
spring seat that fit between the outer friction
plate and the clutch centre. On J and K
models, the outermost plain plate is also
slightly different. Take care not to mix them
up.

10 On L, N and R medels, remove the thrust
plate from the input shaft, noting which way
round it fits (see illustration 16.27).

11 Remove the clutch' housing
illustration).

12 If required, withdraw the clutch housing
bush from the centre of the oil pump drive
sprocket to provide slack in the chain, then
slip the chain off the driven sprockst and
remove the drive sprocket and chain, and the
thrust washer (see illustrations 16.24 and
16.23b and a). Note the pins on the drive
sprocket which locate in the holes in the back
of the housing.

(see

16.14 Check the plain plates for warpage

16.11 Draw the housing off the shaft

Inspection

13 After an extended period of service the
clutch friction plates will wear and promote
clutch slip. Measure the thickness of each
plate using a vernier caliper (see illustration).
If the thickness is less than the service limit

given in the Specifications at the beginning of

the Chapter, the friction plates must be
renewed as a set. Also, if any of the plates
smell burnt or are glazed, they must be
renewed.

14 The plain plates should not show any
signs of excess heating (bluing). Check for
warpage using a surface plate and feeler
gauges (see illustration). If any plate appears
warped, or shows signs of bluing, all plain
plates must be renewed as a set.

16 Measure the free length of each cluich
spring (see illustration). If any spring is below
the service limit specified, renew all the
springs as a set.

16 Inspect the clutch assembly for burrs and
indentations on the edges of the protruding
tangs of the friction plates and/or slots in the
edge of the housing with which they engage.
Similarly check for wear between the inner
tongues of the plain plates and the slots in the
clutch centre. Wear of this nature will cause
clutch drag and slow disengagement during
gear changes, since the plates will snag when
the pressure plate is lifted. With care, a small
amount of wear can be corrected by dressing
with a fine file, but If this Is excessive the worn
components should be renewed.

16.15 Measuring clutch spring free length

16.13 Measuring clutch friction plate
thickness

17 Check the release plate, release bearing,
and pushrod for signs of roughness, wear or

damage, and renew any parts as necessary.

Check that the bearing outer race is a tight fit
in the centre of the plate. and that the inner
race rotates freely without any rough spots.
18 Measure the elutch housing bush inner
and outer diameters, and the diameter of the
input shaft where the bush fits. Compare the
measurements to the specifications at the
beginning of the Chapter and renew the bush
and/or the shaft if they are worn beyond their
service limits. Also check all the above
components, and the needle bearing the
clutch housing, for signs of damage or
scoring, and renew if necessary.

19 Check the pressure plate, and on L, N and
R models the thrust plate for signs of
roughness, wear or damage, and renew any
parts as necessary.

20 Check the anti-judder spring and spring
seat for distortion, wear or damage, and
renew them if necessary.

21 Check that the release shaft rotates
smoothly in the clutch clover. If the action is
rough or stiff, free the spring end from the
spring pin in the shaft and draw the shaft out
of the cover (see illustration). Check the

condition of the two needle bearings - the

action may be improved by cleaning them
with solvent and applying some oil, but
otherwise they should be renewed. Also
renew the oil seal if it is damaged or
deteriorated, or shows any signs of leakage.

I} B ! | i A '.!
16.21 Release the spring end from the pin
(arrowed) and withdraw the release shaft
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Installation

22 Remove all traces of old gasket from the
crankcase and alternator/clutch cover
surfaces.

23 If removed, slide the thrust washer onta
the shaft, followed by the oil pump drive

sprocket, with its pins facing out, then loop

the chain around bath the drive and driven
sprockets (see illustrations).

24 Smear the clutch housing bush with clean
engine cil, then slide it onte the shaft and irito
the middle of the oil pump drive sprocket (see
illustration).

25 Turn the engine using a socket or spanner
on the alternator rotor bolt until the line next to
the 'T' on the rotor Is positioned roughly

16.27 On L, N and R models, slide on the
thrust plate

16.26a The pins (A) must locate in the holes (B)

.. and the drive sprocket and
chain...

1h

between the 1 and 2 o'clock positions - the
idea is to position the crank web so that it
does not interfere with the clutch housing as it
is slid onto the shaft.

26 Slide the clutch housing ontd the bush on
the input shaft, making sure that the teeth of

the primary driven gear on the back of the

housing engage with those of the primary
drive gear, and that the pins on the oil pump
drive sprocket engage with the holes in the
back of the housing (see illustration). As the
primary driven gear is a split sprung gear, the
testh will be felt to engage with the drive gear
and then go no further. At this point the teeth
of the solid pinion and the sprung pinion have
to be aligned by inserting a screwdriver blade
between them and twisting it — the housing

16.24 ... and fit the bush into the centre
of the sprocket

“FPyg ¥
!4

housing home

will be felt to slide further In when they align
and engage fully with the drive gear (see
illustration). Use a screwdriver to turn the oll
pump driven sprocket to locate the drive
sprocket pins in their holes.

27 On L, N and R models, slide the thrust
plate onto the shaft (see illustration).

28 Slide the pressure plate onto the shaft
(see illustration),

29 Coat each clutch plate with engine oil,
then build up the plates in the housing,
making sure the outermast friction plate, and
orl J and K models also the outermost plain
plate, are correctly identified and fitted last
(see Step 9), Start with a friction plate, then a
plain plate and alternate friction and plain
plates untll all are installed (see illustrations).

Fit a friction plate first ...
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16.29b ... then a plain plate 16.29¢ The outermost friction plate has a
larger internal diameter

16.30b ... so that the outer edge of the spring is off the seat

Align the tabs of the plain plates 1o ease fitting
the clutch centre (see illustration).

30 If removed, fit the spring seat onto the
clutch centre, followed by the anti-judder
spring, making sure its outer edge Is raised off
the spring seat - If It is touching the seat and
the inner edge is raised, it is the wrong way
round {see illustrations).

31 Slide the clutch centre onto the shaft
splines and into the clutch plates, wiggling It
as required to align the tabs (see illustration).
32 On R models, slide the thrust washer ento
the shaft. On all models, slide on the Bellaville
washer with its OUTSIDE marking facing out,
then fit a new clutch nut (see illustrations).

16.32b ... then fit a new clutch nut . .. 16.32c ... and tighten it to the specified 16.32d Stake the nut rim against the
torque indent in the shaft
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16.33a Fit the springs...

Using the method employed on removal to
lock the input shaft (see Step 7), tighten the
nut to the torque setting specified at the
beginning of the Chapter (see illustration).
Stake the rim of the nut into the indent in the
end of the shaft using a sulitable punch (see
illustration and 16.7a). Note: Check that the
clutch centre rotates freely after tightaning.

33 Install the clutch springs, release plate
and release plate bolts and tighten them
gvenly in a criss-cross seguence (see
illustrations).

34 Apply some grease to the release
pushrod, then turn the shaft until the pushrod
seat is aligned and insert the pushrod (see
illustration).

35 If removed, insert the dowels in the
crankcase. Install the alternator/cluteh cover

16.35a Locate the gasket onto the dowels
(arrowed) . ..

17.2a Slacken the locknuts (A), then
remove the bracket bolts (B) . ..

16.33b ... and the release plate and
tighten the bolts as described

using a new gasket, making sure it locates
correctly onto the dowels, then install all the
caver bolts with the exception of the two which
secure the cable bracket {see illustrations).
Tighten the bolts evenly in a ctiss-cross
sequence to the specified torgue setting.

36 If the engine is in the frame, fit the clutch
cable end into the release lever and position
the bracket on the cover, then fit the two bolts
and tighten them to the specified tarque. If the
engine has been removed, fit them after the
engine has been installed.

37 Feed the alternator wiring back to its
connector, making sure it is correctly routed,
and reconnect it (see illustrations 5.11a and
b). Install the fuel tank (see Chapter 4),

38 Refill the engine with oil (see Chapter 1),
39 Install the lower fairing (see Chapter 8).

. . and fit the cover

17.2b ... and free the cable end from the
release lever

LA B\ N
16.34 Turn the shaft to align the seat and
fit the pushrod

147 Clutch cable - replacement

N

1 Fully slacken the lockring on the adjuster at
the handlebar end of the cable then screw the
adjuster fully in (see illustration). This
provides freeplay in the cable and resets the
adjuster to the beginning of its span.

2 Slacken the adjuster nuts on the threaded
section in the cable bracket on the
alternator/clutch cover on the right-hand side
of the engine (see illustration). Unscrew the
twa bolts securing the cable bracket to the
cover, then free the cable end from the
release lever, noting how |t fits (see

illustration). Thread the rear nut off the

17.1 Fully slacken the lockring (A) and
thread the adjuster (B) into the bracket

|

17.2¢c Unscrew the nut. ..
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17.2d ... and slide the bracket off

cable and draw the bracket off (see
illustrations).

3 Align the slots in the adjuster and lockwhesl
at the handiebar end of the cable with that in
the lever bracket, then pull the outer cable
end from the socket in the adjuster and
reiease the inner cable from the lever (see
illustrations). Remove the cable from the
machine, noting its routing through the guide
on the top yoke.

; | Before removing the cable
Al o the bike, tape the lower
HINT| end of the new cable to the
upper end of the old cable.
Slowly pull the lower end of the old
cable out, guiding the new cable down
into position. Using this method will
ensure the cable is routed correctly.

4 Installation is the reverse of removal. Apply
grease to the cable ends. Make sure the cable
is correctly routed. Adjust the amount of
cluteh lever freeplay (see Chapter 1),

N

3:

Note: The oil sump, strainer and pressure
relief valve can be removed with the engine in
the frame. If the engine has been removed,
ignore the steps which don't apply.

18 Oil sump, oil strainerand
pressure relief valve — removal,
Inspection and installation

Removal

1 Remove the lower fairing (see Chapter 8).

2 Drain the engine oil (see Chapter 1).

3 Remove the exhaust system (see Chap-
ter 4).

4 Unscrew the sump bolts, slackening them
evenly in a criss-cross sequence to prevent
distertion, and remove ‘the sump (see
illustration). Discard the gasket as a new one
miust be used. L

5 Unscrew the bolt(s) securing the oll strainer
and pull it out of the oil pump (see
illustration). Remove the O-ring and discard
it as a new one must be used.

6 The pressure relief valve is a push-fitinto its

socket in the crankcase. Pull it out, then
discard the O-ring as a new one must be used
(see illustration).

Inspection

7 Remove-all traces of gasket from the sump
and crankcase mating surfaces, and clean the
inside of the sump with solvent.

8 Clean the oil strainer in solvent and remave
any debris caught in the mesh. Inspect the
strainer for any signs of wear or damage and
renew it if necessary.

9 Push the relief valve plunger into the valve
body and check that it moves smoothly and
freely against the spring pressure (see
illustration). If the valve operation is rough or
sticky, remove the circlip, noting that it is

17.3b ... and detach the inner cable

under spring pressure, and withdraw the
washet, spring and piston. Clean all the parts
in solvent and inspect the plunger and bore
for weat and damage. Apply ofl to all parts
and reassemble the valve. Check its operation

‘again as above - if it is still rough or sticky it

must be renewed — individual components are
not available.

Instaliation

10 Fit a new O-ring ento the relief valve and
smear it with clean oil, then push the valve
Into its socket in the crankcase (see
illustration 18.6).

11 Fit a new O-ring onto the oil strainer and
smear it with clean oll, then align the bolt
hole(s) and push the strainer into the oil pump

18.5 Unscrew the oil strainer bolt(s)
(arrowed) and remove the strainer-L, N
and R models shown

18.6 The pressure relief valve is a push-fit

18.9 Check the operation of the valve as
described
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18.11 Fit the strainer using a new O-ring

(see illustration). Install the boliis) and
tighten thern.

12 Lay a new gasket onto the sump (if the
engine is In the frame) or onto the crankcase
(if the engine has been removed and is
positioned upside down on the work surface)
(see illustration). Make sure ths holes in the
gasket align corractly with the bolt holes,

18 Position the sump onto the crankcase and
install the bolts finger-tight (see illustration).
Tighten the bolts evenly in a criss-cross
pattern.

14 Install the exhaust system (ses Chapter 4).
15 Refill the engine with all (see Chapter 1),
Start the engine and check for leaks around
the sump.

16 Install the lower fairing (see Chapter 8.

P e S Lk
19.3 Lock the sprocket as shown and
unscrew the bolt (arrowed)

19.5 Remove the dowels (A) and the
screws (B) and remove the cover

19 Oil pump - removal, £

inspection and installation %
e
Note: The ol pump can be removed with the
engine in the frame. If the engine has
been removed, ignore the steps which don't
apply.

Removal

1 Remove the sump and oll strainer (see
Section 18).

2 Remove the clutch and the oll pump drive
sprocket and chain (see Ssction 16).

3 Using a screwdriver or steel rod located as

19.4 Unscrew the two boits (arrowed) and
remove the pump

shown, unscrew the driven sprockst bolt and
remove the sprocket from the pump (see
illustration), Note the scribe marks on the
back of the oil pump driven sprockst which
must face inwards.

4 Unscrew the two bolts securing the pump
to the crankease, then remove the pump,
noting how it fits (see illustration).

Inspection

5 Remove the dowels, then remove the
screws securing the pump cover to the body
and separate them (see illustration).

6 Withdraw the pump driveshaft along with
the inner rotor, then remove the outer rotor
from the pump body (see illustration).
Retrieve the thrust washer If it isn't with the
shaft. Note how the pin locates through the
shaft and in the notches in the inner rotor, and
how the punch mark on the outer rotor faces
the pump cover. Clean all the components in
solvent.

7 Inspect the pump body and rotors for
scoring and wear (see illustration). If any
damiage, scoring or uneven or excessive wear
is avident, renew the pump (individual
components are not available). If the engine Is
being rebuilt, it is advisable to fit a new oil
pump as a matter of course.

8 Measure the clearance between the inner
rotor tip and the outer rotor with a feeler
gauge and compare it to the maximum
clearance listed in the specifications at the

19.6 Withdraw the driveshaft and inner
rotor

19.7 Look for scoring and wear, such as
on this outer rotor
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19.8 Measuring inner rotor tip-to-outer
rotor clearance

beginning of the Chapter (see illustration). If
the clearance measured |s greater than the
maximum listed, reriew the pump.

9 Measure the clearance betwesn the oufer
rotor and the pump body with a fesler gauge
and compare it to the maximum clearance
listed in the specifications at the beginning of
the Chapter (see illustration). If the clearance
measured is greater than the maximum listed,
renaw the pump.

10 Lay a straight-edge across the rotors and
the pump body and, using a feeler gauge,
measure the rotor end-fleat (the gap between
the rotors and the -straight-edge (see
illustration). If the clearance measured is
greater than the maximum listed, renew the
pUmp.

19.13 Fit the outer rotor with its punch
mark (arrowed) facing out

19.15b ... then push in the dowels

.

19.9 Measuring outer rotor-to-body
clearance

11 Check the pump drive chain and
sprockets for wear or damage, and renew
themn as a set if necessary.

12 |f the pump is good, make sure all the
components are clean, then lubricate them
with new engine oil.

13 Install the outer rotor into the pump body.
with the punch mark facing out towards the
pump cover (see illustration).

14 Fit the drive pin Into the pump driveshaft
and slide the inner rotor onto the thin-tabbed
end of the shaft, making sure the pin ends fit
into the notches in the bottom of the rotor.
Slide the thrust washer onto the thick-tabbed
end of the shaft and against the bottom of the
inner rotor. Fit the shaft and Inner rotor inte
the pump bedy (see illustration).

19.10 Measuring rotor end-float

15 Install the cover and tighten the screws
securely, then fit the dowels into the pump
body (see illustrations).

Installation

16 Paosition the water pump and oil pump
driveshaft slols vertically so that they engage
easily when the pump is installed:

17 Manoeuvre the pump Into position,
making sure it engages correctly with the
water pump and the dowels locate correctly
(see illustration). Fit the pump mounting
bolts and tighten them securely (see
illustration).

18 Fit the driven sprocket onto the oil pump,
making sure that the scribe lines face the

19.14 Slide the shaft with the thrust
washer (A), drive pin (B) and inner rotor (C)
into the pump

19.17a Align the drive tab with the slot
when fitting the pump . ..
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19.18a Fitthe sprocket...

engine (see illustration). Clean the bolt
threads, then apply a suitable non-permanent
thread locking compound and tighten the bolt
to the torque setting specified at the beginning
of the chapter, using a screwdriver as before to
prevent the sprocket tuming (see illustrations).
19 Install the oll pump chain and driven
sprocket and the clutch (see Section 16).

20 Install the oll strainer and sump (see

Section 18).

20 Gearchange mechanism -

removal, inspection and a
installation B

Note: The gearchange mechanism (external
compenents) can be removed with the engine
in the frame. If the engine has been removed,
igriore the steps which don't apply.

J and K models

Removal

1 Make sure the transmission is in neutral,
Remove the clutch and the oil pump drive
sprocket and chain (see Section 18).

2 Unscrew the gearchange lever linkage arm
pinch bolt and remove the arm from the shaft,
nating the alignment punch marks (see
illustration 20.22). If no marks are visible,
make your own before removing the arm so
that it can be correctly aligned with the shaft
on Installation. '

1 __i'_-_ii-'_;l

19.18b ... then apply a thread-lock to the
bolt...

3 Wrap some insulating tape around the
gearchange shaft splines to avoid damaging
the ol seal as it is removed,

4 Note how the gearchange shaft centralising
spring ends fit on each side of the locating pin
in the casing, and how the eye of the selector
arm locates over the collar on the drum shift
assembly (see illustration 20.18b). Withdraw
the gearchange shaft and its thrust washer
from the casing (see illustration). Bemove
the collar frem the pin on the drum selector
assembly (see illustration).

5 Unscrew the two bolts securing the drum
selectar guide plate, then remove the plate
along with the drum selector assembly, noting
that the pawls of the selector assembly are
under spring pressure (see illustration). Use

20.5 Unscrew the bolts (arrowed) and
remove the plate (A) and drum selector
assembly (B)

19.18c ... and tighten it to the specified
torque

your fingers to prevent them from pinging out.
Note the correct fitted position of all
components. Remove the spacer from the
guide plate upper mounting dowel.

6 Press the stopper arm down cff the stopper
plate on the sslector drum and remove the
arm with its return spring and collar, noting
how they fit (see illustrations 20.14e and d).
Also remove the thrust washer and, if
required, the dowel (see illustrations 20.14b
and a).

7 If required, unscrew the pin bolt securing
the drum selector cam to the selector drum,
then remove the cam (see illustrations). Note
the locating pin betwsen the selector cam and
the selector drum and remove it for safe
keeping if required.

20.7a Unscrew the bolt (arrowed) . . .

20.7b . ..then remove the cam
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Inspection
8 Inspect the stopper arm return spring and

the shaft centralising spring. If they are

fatigued, worn or damaged they must be
renewed. Also check that the centralising
spring locating pin in the casing is securely
tightened. If it is loose, remove it and apply a

suitable non-permanent thread-locking
compound, then tighten it to the specified
torque.

9 Check the gearchange shaft for

straightness and damage to the splines. If the
shaft is bent you can attempt to straighten it,
but if the splines are damaged the shaft must
be renewed. Also check the condition of the
shaft oil seal in the casing and renew it if
damaged or deteriorated. Lever the old seal
out using a screwdriver and drive the new seal
in squarely (see illustrations 20.30a and b).
10 Inspect the selector arm eye and the drum
selector collar, and the stopper arm roller and
the stopper plate. If they are worn or
damaged they must be renewed.

11 Check the drum selector, pawls, pins and
springs for wear and damage. Renew them if
defects are found. '

Installation

12 |f removed, Install the locating pin in the
offset hale in the end of the selector drum,

20.14¢ Fit the collar into thearm . ..

20.12a Locate the pin (A)in the slot (B) . ..

o EES

Install the drum selector cam, locating the slot
in its back over the locating pin In the selector
drum (see illustration). Clean the threads of
the pin bolt, then apply a suitable non-
permanent thread-locking compound (see
illustration). Install the pin bolt and tighten it
securaly.

13 Fit the spacer onto the guide plate upper
mounting dowel.

14 |f removed, fit the stopper arm dowel into
the lower bolt hole, and slide the thrust
washer onto it (see illustrations). Fit the
collar into the stopper arm (see illustration).

SN

20.14a Install the dowel. ..

20.14d ...

and slide them onto the
dowel. ..

20.12b ... and install the bolt using thread-lock

Fit the-stopper arm assembly onto the lower
mounting dowel, positioning the stopper arm
onto the neutral detent on the stopper plate

(identified by the line on the face of the cam)

then fit the spring, making sure the ends are
located correctly over the stopper arm and
against the casing (see illustrations). Make
sure the stopper arm is free to move and is
returnad by the pressure of the spring.

15 If the drum selector assembly was
disassembled, install the springs, pins and
pawls, making sure the rounded end of each
pawl fits into the rounded cut-out in the drum

anto it

20.14e ... then position the arm and fit the
spring
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20.15a Drum selector pawl assembly

selector, and that the pins locate correctly in
the cut-outs In the pawls (see illustrations).
16 Depress the pawls and fit the drum
selector assembly into the guide plate (see
illustration). Fit the assembly into the selector
cam, locating the pin bolt through the hole in
the drum selector (see illustration). Make
sure the pawls locate correctly in the cutouts
in the cam. Clean the threads of the guide
plate bolts, then apply a suitable non-
permanent thread locking compound and
tighten them securely (see illustration).

17 Fit the collar onto the pin on the drum
selector assembly (see illustration 20.4b).

18 Check that the gearchangs shaft
centralising spring Is correctly positionad,
then fit the thrust washer onto the end of the
shaft (see illustration). Fit the shaft into its

20.16b ... then fit the assembly .

20.18b ... making sure it locates as
shown

20.15b Note that the pawl cut-out is offset
- ensure they are fitted correctly

hole in the casing (see illustration 20.4a).
Make sure the centralising spring ends are
correctly located on each side of the tab on
the arm and the pin In the casing, and that the
eye of the arm locates around the collar (see
illustration). Remove the tape frem around
the splines.

18 |nstall the gearchange linkage arm onto the
end of the shaft on the left-hand side of the
engine, aligning the punch marks, and check
that the mechanism works correctly (see
illustrations 20.22). Tighten the pinch bolt,

20 Install the ol pump drive sprocket and
chain, and the clutch (see Section 16),

L, N and R models

Removal
21 Make sure the transmission Is in neutral.

Remove the clutch,

20.16¢ ... and install the bolts

20.22 Note the alignment of the punch
marks (A) then remove the bolt (B) and
slide the arm off the shaft

20.16a Fit the drum selector into the guide
plate...

the oil pump drive
sprocket and chain (ses Saction 18).

22 Unscrew the gearchange lever linkage arm
pinch bolt and remove the arm from the shaft,
noting the alignment punch marks (see
illustration). If no marks are visible; make your
own before removing the arm so that it can be
correctly aligned with the shaft on installation.
23 Wrap some Insulating tape around the
gearchange shaft splines to avoid damaging
the oll seal as it Is removed.

24 Note how the gearchange shaft
cantralising spring ends fit on each side of the
locating pin in the crankcase and how the
selector arm locates onto the pins on the
stopper plate on the end of the selector drum.
Grasp the end of the shaft and withdraw the
shaft/arm assembly (see illustration). If the

20.18a Slide on the thrust washer and
insert the shaft . . .

20.24 Draw the shaftlarm off the selector
drum and out of the engine
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bolt (B)

thrust washer doesn't come away with the
shaft, retrieve it from the crankcase.

25 MNote how the stopper arm spring ends
locate and how the arm itself locates in the
neutral detent on the stopper plate. then
unscrew the stopper arm bolt and remove the
arm and spring (see illustration).

26 If required, unscrew the bolt securing the
stopper plate to the selector drum and
remove the plate (see illustration 20.25).
Note the locating pin between the plate and
the selector drum and remove it for safe
keeping if required.

Inspection

27 Check the condition of the selector arm
centralising spring and stopper arm return
spring and renew them if they are cracked,
weakened or distorted.

28 Check the selector arm for cracks,
distortion and wear of its pawls, and check for
any corresponding wear on the selector pins
on the stopper plate. Alsa check the stopper
arm roller and the stopper plate for any wear
or damage, and make sure the roller turns
freely. Renew any components that are worn
or damaged.

29 Check that the centralising spring locating
pin in the crankcase is securely tightened. If it
is loose, remove it and apply a non-
permanent thread locking compound to its
threads, then tighten it to the torque setiing
specified at the beginning of the Chapter.

the bolt, locating the spring end in the
cutout in the arm (arrowed), and install the
assembly

20.30a Lever out the old seal ...

30 Check the gearchange shaft for
straightness and damage to the splines: If the
shaft is bent you can attempt to straighten it,
but if the splines are damaged the shaft must
be renewed. Also check the condition of the
shaft oil seal in the crankcase. If it is
damaged, deteriorated or shows signs of
ieakage it must be renewed. Lever out the old
seal and press a new one squarely into place,
with [ts lip facing inward, using thumb
pressure, a seal driver or suitable socket (see
illustrations).

Installation

31 |f removed, fit the stopper plate locating
pin into the selector drum. Align the cutout in
the back of the stopper plate with the locating

pin and install the plate, then apply a suitable

non-permanant thread locking compound to
the bolt and tighten it securely.

32 Install the stopper arm return spring,
washer, arm and bolt, locating the arm onto
the neutral detent on the stopper plate, and
tighten the bolt securely (see illustration).
Make sure the spring is positioned corractly
(see illustration 20.25).

33 Check that the gearchange shaft
centralising spring is correctly positioned,
then fit the thrust washer onto the end of the
shaft (see illustration). Apply some grease to
the lips of the gearchange shaft oil seal. Slide
the shaft into place and push it all the way
through the case until the splined end comes

* 1
20.33a Check the spring ends are

correctly positioned and the washer is on
the shaft

20.30b ...and press or drive in a new one

out the other side, lifting the selector arm
slightly as it is inserted and engage it with the
pins on the stopper plate (see illus-
tration 20.24). Make sure the centralising
spring ends locate correctly on each side of
the locating pin (see illustration). Remove the
tape from the shaft splines.

34 Install the gearchange linkage arm onto
the end of the shaft on the left-hand side of
the engine, aligning the punch marks, and
check that the mechanism works correctly:
(see illustrations 20.22). Tighten the pinch
bolt.

35 Install the oil pump drive sprocket and
chain, and the clutch {see Section 16),

21 Crankcase halves -
separation and reassembly

Y

Note 1: To separate the crankcase halves, the
engine must be removed from the frame.

Note 2: If the crankcases are being separated
to inspect the crankshaft without ramaving it,
or to remove the crankshaft without removing
the connecting rods and pistons, or to inspect
or remove the transmission shafts, the cylinder
head can remain in situ. However, if removal
of the connecting rod assemblies is infended,
full disassembly of the top-end is necessary.
The gearchange mechanism external

20.33b Gearchange mechanism correctly
installed
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21.3 Unscrew the bolts (arrowed) and
remove the plate

cormponents can also remain in situ Unless the
selector drum and forks are being removed.

Separation

1 To access the pistons (L, N and R models
only), cannecting rads, crankshaft, bearings,
transmission shafts and the selector drum and
forks, the crankcase must be split Into two
parts.

2 To enable the crankcases to be separated,
the engine must be removed from the frame
(see Section 5). Before the crankcases can be
separated the following components must be
removed:
a) Valve cover (Section 8) (see Note 2).
b) Camshafts (Section 9) (see Note 2).
c) Cylinder head (Section 10) (see Note 2).
d) Camshaft drive gear assembly (Section
13) {see Note 2).
g) Cylinder block (J and K models) (Section
14} (see Note 2).
f) Starter clutch {Section 15),
gl Clutch (Section 16).
h) Water pump (Chapter 3).
i) Gearchange mechanism sxternal
components (Section 20) (see Note 2).
J) Oil sump (Section 18).
k) Oil pump (Section 19).
I} Alternator rotor (Chapter 9).
3 Unscrew the two bolis securing the input
shaft bearing retainer plate to the right-hand
side of the crankcase and remove the plate
(see illustration).

4 Unscrew the six (J and K models) or seven
(L, N and R models) & mm upper crankcase
bolts, noting their different lengths (see
illustrations). Unscrew the bolts evenly, a
little at a time and in a reverse of the
numetrical tightening sequence until they are
finger-tight, then remove them. Note: As each
bolt is removed, store it in its relative position
In a cardboard template of the crankcase
halves. This will ensure all bolts are installed in
their correct locations on reassembly. Also
note the washers fitted with cerfain bolts,
whose location should be identified by a
triangle cast into the crankecase.

5 Turn the engine upside down.

6 Unscrew the single 8 mm bolt from the rear
left-hand comer of the crankcase (the bolt will
actually be on your right as you are looking
down on the underside of the engine) (see
illustration 21.4a or b).

7 Unscrew the thirteen 6 mm lower
crankcase bolts evenly, a little at a time and in
a reverse of the numerical tightening
sequence, until they are finger-tight, then

21.4a Upper crankcase boits (A), lower crankcase bolts (B) -

J and K models

Numbers indicate the tightening sequence

21.4b Upper crankcase bolts (A), lower crankcase bolts (B) -

L, N and R models

Numbers indicate the tightening sequence
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remove them (see illustration 21.4a or b).
Note: As each bolt is removed, stare it in its
relative position in a cardboard template of the
crankcase halves. This will ensure all bolts are

Installed in their correct [ocations on
reassembly.

8 Unscrew the twelve 8 mm lower crankcase
{(crankshaft journal) bolts evenly, a little at a
time and in a reverse of the numerical
tightening sequence, until they are finger-
tight, then remove them, along with the
washers (see illustration 21.4a or b, bolts
numbered 1 to 12). Note: As each bolt is
removed, store it in its relative position in a
cardboard template of the crankcase halves.
This will ensure all holts are fnstalled in their
correct Jocations on reassembly.

9 Carefully lift the lower crankcase half off the
upper half, using a soft-faced hammer to tap
around the joint to initially separate the halves
if necessary (see illustration). Note: If the
halves do not separate easily, make sure all
fasteners have been removed, Do nat try and
separate the halves by levering against the
crankcase mating surfaces as they are easily
scared and will leak oil. Tap around the joint
faces with a soft-faced mallet. The lower
crankcase half will come away with the
‘gearchange mechanism external components
(if not already removed) and the selector drum
and forks, leaving the crankshaft and

transmisslon shafts in the upper crankcase

half,

10 If required, remove the three locating
dowels from the crankcase if they are loose
(they could be in either crankcase half), noting
their locations (see illustration). Similarly
remove the two oil nozzles, noting which way
up they fit.

11 Refer to Sections 22 to 30 for the removal,
inspection and installation of the components
housed within the crankcases.

Reassembly

12 Remove all traces of sealant from the
crankcase mating surfaces.

13 Ensure that all components and their

bearings are in place in the upper and lower
crankcase halves. If the transmission shafts
have not been remaoved, check the condition
of the output shaft oil seal on the left-hand
end of the shaft and renew It if it is damaged
or deteriorated (see illustration 28.4a); it Is
sound practice to renew this seal anyway.
Apply some grease to the lips of the new seal
on installation (see illustration 28.4b).

14 Generously lubricate the crankshaft and
transmission shafts, particularly around the
bearings, with clean engine oll, then use a rag
soaked in high flash-point solvent to wipe
over the mating surfaces of both crankcase
halves to remove all traces of oil.

15 If removed, install the three locating
dowels and the two oil nozzles in the upper
crankcase half (see illustration 21.10). The oll
nozzles must be fitted with the wider aperture
faging out.

16 Apply a small amount of suitable sealant
to the outer mating surface of the upper
crankcase half.

Caution: Do not apply an excessive
amount of sealant as it will ooze out when
the case halves are assembled and may
obstruct oil passages. Do not apply the
sealant on or too close to any of the
bearing inserts or surfaces.

17 Check again that all components are in
position, particularly that the bearing shells
are still correctly located in the lower
crankcase half. Carefully install the lower
crankcase half down onto the upper
crankcase half, making sure each selector
fork locates correctly in the groove in Its
pinion, and the dowels all locate correctly
into the lower crankcase half (see illus-
tration 21.9).

18 Check that the lower ctankcase half is
correctly seated. Note: The crankcase halves
should fit together without being forced. If the
casings are not correctly seated, remove the
lower crarikcase half and Investigate the
problem. Do not attempt to pull them together
using the crankcase bolts as the casing will
crack and be ruined.

21,10 Remove the three dowels (A) if loose, and the two oil

| A) |l

nozzles (B)

18 Clean the threads of the twelve B mm
lower crankease (crankshaft journal) bolts and
insert them with their washers in their original
locations (see illustration 21.4a or b). Secure
all boits finger-tight at first, then tighten them
evenly and a little at a time in the correct
numerical sequence to the torque setting
specified at the beginning of the Chapter.

20 Clean the threads of the thirteen 6 mm
lower crankcase bolts and insert them in their
original locations (see illustration 21.4a or b).
Secure all bolts finger-tight at first, then
tighten them evenly a little at a time in the
correct numerical sequence to the torque
setting specified at the beginning of the
Chapter.

21 Clean the threads of the single 8 mm
lower crahkcase bolt and insert it into the rear
left-nand corner of the crankcase (see
illustration 21.4a or b). Tighten the bolt to the
specified torque.

22 Turn the engine over, Clean the threads of
the six (J and K models) or seven (L, N.and R
models) 8 mm upper crankcase bolts and
insert them in their original locations, not
forgetting the washers with the bolts whose
locations are identified by a triangle cast into
the crankcase (see illustration 21.4a or b).
Secure all bolts finger-tight at first, then
tighten them evenly a little at a time in the
numerical sequence to the torque setting
specified at the beginning of the Chapter.

23 With all crankcase fasteners tightened,
check that the crankshaft and transmission
shafts rotate smoothly and easily, Check that
the transmission shafts rotate freely and
independently in neutral, then rotate the
selector drum by hand and selact each gear in
turn whilst rotating the input shaft. Check that
all gears can be selected and that the shafts
rotate freely In every gear. If there are any
signs of undue stiffness, tight or rough spots,
or of any other problem, the fault must be
rectified before proceeding further.

24 Install the transmission input shaft bearing
retainer plate onto the right-hand side of the
crankcase. Apply a suitable nen-permanent
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thread-locking compound to the threads of
the bolts and tighten them to the specified
torque setting (see illustration 21.3).

25 Install all other removed assemblies in the
reverse of the sequence given in Step 2.

22 Crankcase halves and
cylinder bores - inspection
and servicing

I

Crankcase halves

1 After the crankcases have beer separated,
remove the crankshaft. connecting rods,
transmission shafts, selector drum and forks,
and, if required, the oil pressure switch,
neutral switch and cooling system union,
referring to the relevant Sections of this
Chapter, to Chapter 9 for the oil pressure
switch and neutral switch, and to Chapter 3
for the coolant union, On J and K models, if
required, unscrew the bolt securing the
transmission input shaft needle bearing cage
retainer in the bore in the crankcase, then
remove the ratainer and draw out the cage.

2 The crankcases should be cleaned
thoroughly with new solvent and dried with
compressed air. All oil passages should be
blown out with compressed air.

3 All traces of old gasket s=alant should be
removed from the mating surfaces. Minor
damage 1o the surfaces can be cleaned up
with a fine sharpening stone or grindstone.
Caution: Be very careful not to nick or gouge
the crankcase mating surfaces or oil leaks
will result. Check both crankcase halves very
carefully for cracks and other damage.

4 Small cracks or holes in aluminium castings
may be repaired with an epoxy resin adhesive
as a temporary measure. Permanent repairs
can only be effected by argon-arc welding,
and only a specialist in this process is In a
position to advise on the economy or practical
aspect of such a repair. Note that there are,
however, kits available for low temperature
welding. If any damadge is found that can't ba
repaired, renew the crankecase halves as a set,
5 Damaged threads can be economically
reclaimed using a thread insert, which is easily
fitted after drilling and re-tapping the affected
thread. There are a few types of thread insert
available, of varying quality and cost — consult
your dealer for his recommendation.

6 Sheared studs or bolts can usually be
removed with stud or screw extractors. A stud
extractor should be used if the stud is above the
surface. Otherwise use a screw extractor, which
consists of a tapered, left thread screw of very
hard steel. These are inserted into a hole pre-
drilled centrally in the stud, and usually succeed
in dislodging the most stubborn stud or screw.

HAYNES Refer to Tools and o
Workshop Tips for details of

m installing a thread insert and

using screw extractors.

7 Install all components and assemblies,
referring to the relevant Sections of this
Chapter and to Chapters @ and 3, before
reassembling the crankcase halves.

Cylinder bores

8 Do not attempi to separate the cylinder
liners from the cylinder block.

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

10 Using a precision straight-edge and a
feeler gauge set to the warpage limit listed in
the specifications at the beginning of the
Chapter, check the block gasket mating
surface for warpage. Refer to Tools and
Workshop Tips in the Reference section for
details of how to use the straight-edge. If
warpage is excessive the block/crankcase
must be renewed.

11 Using telescoping gauges and a
micrometer (see Tools and Workshop Tips),
check the dimensions of each cylinder to
assess the amount of weatr, taper-and ovality.
Measure near the top (but below the level of
the top piston ring at TDC), centre and bottom
(but above the level of the oil ring at BDC) of
the bore, both parallel to and across the
crankshaft axis (see illustration). Compare
the results to the specifications at the
beginning of the Chapter. If the cylinders are
worn, oval or tapered beyond the service limit,
or badly seratched, scuffed or scored, the
cylinder block (J and K models) or crankcases
(L, N and R models) must be renewed -
oversize pistons are not available, precluding
the eylinders being rebored.

12 [f the precision measuring tools are not
available, take the block (J and K models) or
upper crankcase (L, N and R models) to a
dealer or motorcycle engineer for assessment
and advice.

13 If the block and cylinders are in good
condition and the piston-to-bore clearance is
within specifications (see Section 25), the
eylinders should be honed (de-glazed). To
perform this operation you will need the
proper size flexible hone with fine stones, ara
bottle-brush type haone. plenty of light oil or
honing oil, some clean rags and an electric
drill motor.

14 Clamp the block/crankcase securely so
that the bores are horizontal rather than
vertical. Mount the hone in the drjll motor,
compress the stones and insert the hone Into
the cylinder. Thoroughly lubricate the cylinder,
then turn on the drill and move the hone up
and down in the cylinder at a pace which
produces a fine cross-hatch pattern on the
cylinder wall with the lines intersecting at an
angle of approximately 60°. Be sure to use
plenty of lubricant and do not take off any
more material than is necessary to produce
the desired effect. Do not withdraw the hone
from the cylinder while it is still turning. Switch
off the drill and continue to move it up and
down in the cylinder until it has stopped
turning, then compress the stopas and
withdraw the hone. Wipe the oil from the

D3

22,11 Measure the cylinder bore in the
directions shown with a telescoping
gauge, then measure the gauge with a
micrometer

cylinder and repeat the procedure on the
other cylinder. Remember, do not take too
much material from the cylinder wall.

15 Wash the cylinders thoroughly with warm
soapy water to remove all traces of the
abrasive grit produced during the honing
operation. Be sure to run a brush through the
oil and coolant passages and flush thern with
running water, After rinsing, dry the cylinders
thoroughly and apply a thin coat of light, rust-
preventative oll to all machined surfaces.

16 If you do not have the equipment or desire
to perform the honing operation, take the
block to a dealer or motorcycle engineer.

23 Main and connecting rod
bearings — general information

1 Even though main and connecting rod
bearings are generally renewed during the
engine overhaul, the old bearings should be
retained for close examination as they may
reveal wvaluable Information about the
condition of the engine.

2 Bearing failure occurs mainly because of
lack of lubrication, the presence of dirt or
other foreign particles, overloading the engine
and/or corrosion, Regardless of the cause of
bearing failure, it must be corrected before the
engine is reassembled to prevent it from
happening again.

3 When examining the connecting rod
bearings, remove them from the connecting
rods and caps and lay them out on a clean
surface in the same general position as their
location on the crankshaft journals. This will
enable you to match any noted bearing
problems with the corresponding crankshaft
journal.

4 Dirt and other foreign particles get inta the
engine in a variety of ways. It may be left in
the engine during assembiy or it may pass
through filters or breathers. It may get into the
oll and from there into the bearings. Metal
chips from machining operations and normal
engine wear are often present. Abrasives are
sometimes left in engine components after
reconditioning operations, especially when
parts are not thoroughly cleanad using the
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proper cleaning methods. Whatever the
source, these foreign objects often end up
imbedded in the soft bearing material and are
easily recognised. Large particles will not
imbed In the bearing and will score or gouge
the bearing and journal. The best prevention
for this cause of bearing failure is to clean all
parts thoroughly and keep everything
spotlessly clean during engine reassembly.
Frequent and regular oil and filter changes are
also recommended. '

5 Lack ‘of lubrication or lubrication
breakdown has a number of interrelated
causes. Excessive heat (which thins the oll),
overloading (which squeezes the oll from the
bearing face) and oil leakage or throw off
{from excessive bearing clearances, worn oil
pump or high engine speeds) all contribute to
lubrication breakdown. Blocked oil passages
will also starve a bearing and destroy it. When
lack of lubrication is the cause of bearing
tailure, the bearing material is wiped or
extruded from the stee|l backing of the
bearing. Temperatures may increase to the
point where the steel backing and the journal
turn blue from overheating.

HAYNES Refer to Tools and
m Workshop Tips for bearing

fault finding.

6 Riding habits can have a definite effect on
bearing life. Full throttle low speed operation,
or labouring the engine, puts very high loads
on bearings, which tend to squesze 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 loosen in pleces and tear away
from the steel backing. Short trip riding leads
to corrosion of bearings, as insufficient engine
heat is produced to drive off the condensed
water and corrosive gases 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 wiil iead to bearing fallure as well.
Tight fitting bearings which leave insufficient

24.2 Measure the connecting rod side
clearance using a feeler gauge

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, clean all parts
thoroughly before reassembly, double check
all bearing clearance measurements and
lubricate the new bearings with clean engine
oil during installation.

DN
BN
Note: To remove the connecting rods the

engine must be removed from the frame and
the crankcases separated.

Removal

1 Remove the engine from the frame (see
Section 5). On J and K models, remove the
cylinder block (see Section 14), and if required
the pistons (see Section 25). On all models,
separate the crankcase halves (see Sec-
tion 21).

2 Before removing the rods from the
crankshaft, measure the big-end side
clearance with a feeler gauge (see
illustration). If the clearance between any rod
is greater than the service limit listed in this
Chapter's Spacifications, renew that rod.

3 Using paint or a felt marker pen, mark the
relevant cylinder |dentity on each connecting
rod and cap. Mark across the cap-to-
connecting rod join and note which side of the
rod faces the front of the engine to ensure that
the cap and rod are fitted the correct way
around on reassembly. Note that the number
already across the rod and cap indicates rod
size grade, not cylinder number, and the letter
indicates rod weight grade. The il hole in the
big-end of each connecting rod should face
the back of the engine.

4 OnJ and K models; unscrew the big-end cap
nuts and separate the caps fram the crankpins
(see illustration 24.5). Detach the connecting
rods from the crankshaft and remove them from
the top of the crankcase. Keep the rods, caps,
nuts and (if they are to be reused) the bearing
shells together in their correct positions to

24 Connecting rods — removal,
inspection and installation

24.5 Unscrew the nuts (arrowed) and
remove the connecting rod cap

ensure correct Installation. Do not remove the
bolts from the connecting rads.

5 On L, N and R models, unscrew the big-end
cap nuts and separate the caps from the
crankpins (see illustration). Detach the
connecting rods from the crankshaft and lift
the crankshaft out of the upper crankcase
half, taking care not to dislodge the main
bearing shells (see illustration 27.3). Turn the
crankcase on its side, then push each
piston/connecting rod assembly up ‘and
remove it from the top of the bore, making
sure the connecting rod does not mark the
cylinder bore walls. Keep the rods, caps, nuts
and (if they are to be reused) the bearing
shells together in their correct positions to
ensure correct installation. Do not remaove the
bolts from the connecting rods.

T On L, Nand R models, to

ease removal of the pistons,
m remove any ridge of carbon

_ - built up on the top of each
cylinder bore. If there is a pronounced
wear ridge, remove it using a ridge
reamer.

Caution: Do not try to remove the
piston/connecting rod from the bottom of
the cylinder bore. The piston will not pass
the crankcase main bearing webs. If the
piston is pulled right to the botiom of the
bore the oil control ring will expand and
lock the piston in position. If this happens
it is likely the ring will be broken.

6 Immediately install the relevant bearing
shells (if removed), bearing cap, and nuts on
each connecting rod assembly so that they
are all kept together as a matched set.

7 If required, and if not already done on J and
K models, remove the pistons from the
connecting rods (see Section 25),

Inspection

8 Check the connecting rods for cracks and
other obvious damage.

9 Apply clean engine oil to the piston pin,
insert it into the connecting rod small-end and
check for any freeplay between the two (see
illustration). Measure the pin external

—_ L M

24.9a Slip the piston pin into the rod’s
small-end and rock it back and forth to
check for looseness
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24.9b Measure the external diameter

diameter and the small-end bore diameter,
then calculate the difference to obtain the
small-end-to-piston pin clearance (see
illustrations). Compare the result to the
specifications at the beginning of the Chapter.
It the clearance is greater than specified,
renew the components that are worn beyond
their specified limits.

10 Refer to Section 23 and examine the
connecting rod bearing shells, If they are
scored, badly scuffed or appear to have
seized, new shells must be installed. Always
renew the shells in the connecting rods as a
set. If they are badly damaged, check the
correspanding crankpin, Evidence of extreme
heat, such as discoloration, indicates that
lubrication failure has occurred. Be sure o
thoroughly check the oil pump and pressure
regulator as well as all oil holes and passages
before reassembling the engine.

11 Have the rods checked for twist and bend
by a dealer if you are in doubt about their
straighiness.

Qil clearance check

12 Whether new bearing shells are being
fitted or the original ones are being re-used,

of the pin...

the connecting rod bearing oil clearance
should be checked prior to reassembly. If not
alteady done, remove the crankshaft from the
crankcase (see illustration 27.3).

13 Clean the backs of the bearing shells and
the bearing locations in both the connecting
rod and cap.

14 Press the bearing shells into their
locations, ensuring that the tab on each shell
engages the notch in the connecting rod/cap
(see illustration). Make sure the bearings are
fitted in the correct locations and take care
not to touch any shell's bearing surface with
your fingers.

15 Cut a length of the appropriate size
Plastigauge (it should be slightly shorter than
the width of the crankpin). Place a strand of
Plastigauge on the (cleaned) crankpin journal
and fit the (clean) connecting rod, shells and
cap, Make sure the cap is fitted the correct
way around so the previously made markings
align, and that the rod is facing the right way
(see Step 3). Tighten the cap nuts evenly, in
two or three stages, to the torque setting
specified at the beginning of the Chapter,
whilst ensuring that the connecting rod does
not rotate on the crankshaft. Slacken the cap
nuts and remove the connecting rod, again

24,14 Make sure the tab (A) locates in the
notch (B)

24.21a Crankpin journal size letters
(arrowed)

24.9c ... and the internal diameter of the connecting rod

small-end

taking great care not to rotate the rod or
crankshaft.

16 Compare the widith of the crushed
Plastigauge on the crankpin to the scale
printed on the Plastigauge envelope to obtain
the connecting rod bearing oil clearance (see
illustration 27.18). Compare the reading to
the specifications at the beginning of the
Chapter.

17 On completion carefully scrape away all
traces of the Plastigauge material from the
crankpin and bearing shells using a fingernail
or other object which is unlikely to score the
shells.

18 If the clearance is within the range listed in
this Chapter's Specifications and the bearings
are in parfect condition, they can be reused. |f
the clearance is beyond the service limit,
renew the bearing shells (see Steps 21
and 22). Check the oil clearance once again
(the new shells may be thick enough to bring
bearing clearance within the specified range).
Always renew all of the inserts at the same
time.

19 If the clearance is still greater than the
service limit listed in this Chapter's
Specifications, the crankpin is worn and the
crankshaft should be renewed.

20 Repeat the bearing selection procedure
for the remaining connecting rods.

Bearing shell selection

21 New bearing shells for the big-end
bearings are supplied on a selected fit basis.
Code letters and numbers stamped on
various components are used to identify the
correct new bearings. The crankpin journal
size letters are stamped on the outside of the
left-hand crankshaft web and will be either an
A or a B (see illustration). From left-to-right,
the letters represent cylinders 1 to 4
respectively, The connecting rod size code
number is marked on the flat face of the
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24.21b Connecting rod size number (A)
and weight code (B)

24.26b ...then lower the connecting rod
and piston into the bore . ..

conmnecting rod and cap and will be either a 1
or a 2 {see illustration).

22 A range of bearing shells Is available. To
select the correct bearing for a particular big-
end, using the table below cross-refer the
crankpin journal size letter (stamped on the web)
with the connecting rod size number (stamped
on the rod) to determine the colour code of the
bearing required. For example, if the connecting
rod size |s 2, and the crankpin size is A, then the
bearing required is Green. The colour is marked
on the side of the shell (see illustration).

24,22 Bearing shell colour code location
{arrowed)

Connecting rod selection

23 If a connecting rod needs to be renewed,
the weight of the new rod needs to be
matched to the rod it is replacing. The
connecting rod weight code is marked on the
flat face of the connecting rod and cap and
will be either an A, B, or C (see illustration
24.21b).

Installation

24 On L, Nand R models, and If required on
J and K models (it can be done later), install
the pistons onto the connecting rods (see
Section 25).

25 Install the bearing shells in the connecting
rods and caps, aligning the notch in the
bearing with the groove in the rad or cap (see
illustration 24.14).

26 On L, N and R models, lubricate the

pistons, rings and cylinder bore with clean
engine oil, Insert the piston/connecting rod
assembly into the top of its bore, taking care
not to allow the connecting rod to mark the
bore. Make sure the [N mark on the piston
crown is on the inlet side of the bore and the

connecting rod Is the right way round (see

Step 3), then carefully compress and feed

Connecting rod code
Crankpin code 1 - (32992 t0:33.000 mm) 2 - (33.001 to 33.008 mm)
A-(29.992 10 30.000 mm) | ©—Yellow B - Green
B - (29.984 10 29.991 mm) B - Green A -Brown

24.26c¢ ... and tap the top of the piston
while holding the compressor

24.28 Fitthe connectingrodcap...

24.26a Clamp the rings in position by
tightening the bands on the compressor. ..

sach piston ring into the bere until the piston
crown is flush with the top of the bore. If
available, a piston ring compressor makes
installation a lot easier (see illustrations).
Turn the crankcase upside down. Lubricate
the shells with molybdenum disulphide oil (a
50/50 mixture of molybdenum disulphide
grease and clean engine oil), then lower the
crankshaft into position in the upper
crankcase, making sure all bearings remain in
place (see illustration 27,23 and 27.3).

27 Ensure that the connecting rod bearing
Insert is still correctly installed, Liberally
lubricate the crankpin with molybdenum
disulphide oil (a 50/50 mixture of molybdenum
disulphide grease and clean engine ail). Fit the
connecting rod onto the crankpin, on L, N and
R models taking care not to mark the cylinder
bores.

28 Fit the bearing cap with its shell onto the
connecting rod (see illustration). Make sure
the cap is fitted the correct way around so the
connecting rod and bearing cap weight/size
markings are correctly aligned.

29 Lubricate the threads and seats of the cap
nuts ‘with clean engine oll. Fit the nuts to the
connecting rod and tighten them evenly, in
two or three stages, to the specified torgue
setting (see illustration).

30 Check that the crankshaft is free to rotate
easily. Check to make sure that all
components have been returned to their
original locations using the marks made on
disassembly.

24295
described to the specified torque



2¢44 Engine, clutch and transmission

31 Check that the rods rotate smoothly and
freely on the crankpin. If there are any signs of
roughness or tighiness, remove the rods and
re-check the bearing clearance. Sometimes
tapping the bettom of the connecting rod cap
will relieve tightness, but if in doubt, recheck
the clearances.

32 Reassemble the crankcase halves (see
Section 21}, On J and K models, if not already
done, install the pistons (see Section 25), then
install the cylinder block (see Section 14).

25 Pistons - removal, inspection
and installation

-'f‘/’l_‘f'&"

Note: To remove the pistons the engine must
be removed from the frame.

Removal
1 On J and K models, remove the engine

from the frame (see Section 5) and remove the.

cylinder block (see Section 14).

2 On L, N and R models, remove the engine
from the frame (see Section 5) and separate
the crankcase halves (see Section 21).
Remove the piston/connecting rod
assermblies (see Section 24).

3 Before removing the piston from the
connecting rod, use a sharp scriber or felt
marker pen to write the cylinder identity on
the crown of each piston (or on the inside of
the skirt if the piston is dirty and going to be
cleaned). Each piston should also have
an IN mark on its crown which should face the
inlet side of the bore (see illustration). If
this is not visible, mark the piston accordingly
so that it can be Installed the correct way
round.

4 Carefully prise out the circlip on one side of
the piston using needle-nose pliers or a small
flat-bladed screwdriver inserted into the notch
(see illustration). Push the piston pin out
from the other side to free the piston from the
connecting rod (see illustration). Remove the
other circlip and discard them as new ones
must be used. When the piston has been
removed, Install its pin back into its bore so
that related parts do not get mixed up.

25.4a Prise out the circlip...

YISy 7o prevent the circlip from

pinging away, pass a rod or
m screwdriver, whose diameter

is greater than the gap
‘between the mmlfpmds, through the
piston pin. This will trap the circlip if it
sptfngsout.

if a piston pin is a mmﬁnn
Al iSs the piston bosses, soak a

rag in boiling water then

erng it out and wrap it
around the piston - this will expand the
alloy piston sufficiently to release its
grip on the pin. If the piston pin is
particularly stubborn, extract it using a
drawbolt tool, but be careful to protect
the prsnm's wo:*ing surfaces.

Inspection

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

6 Using your thumbs or 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.
Carefully note which way up each ring fits and
in which groove as they must be installed in
their original positions if being re-used. The
upper surface of each ring is usually marked
at one end.

7 Scrape all traces of carbon from the tops of
the pistons. A hand-held wire brush or a piece
of fine emery cloth can be used 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 an 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 sides of the ring grooves.

... then push out the pin and
remove the piston

25.4b

25.3 Note the IN mark which faces the
inlet side of the cylinder

9 Once the deposits have been removed,
clean the pistons with solvent and dry them
thoroughly. If the identification previously
marked on the piston is cleaned off, be sure to
re-mark it with the correct identity. Make sure
the oil return holes below the oil ring groove
are clear.

10 Carefully inspect each piston for cracks
around the skirt, at the pin bosses and at the
ring lands. Normal piston wear appears as
aven, vertical wear on the thrust surfaces of
the piston and slight looseness of the top ring
in its groove. If the skirt is scored or scuffed,
the angine may have been suffering from
overheating and/or abnormal combustion,
which caused excessively high operating
temperatures. The oil pump should be
checked thoroughly. Also check that the
circlip grooves are not damaged.

11 A hole in the pisten crown, an extreme to
be sure, is an indication that abnormal
combustion (pre-ignition) was occurring.
Bumed 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.

12 Measure the piston ring-to-groove
clearance by laying each piston ring in its
groove and slipping a feeler gauge in beside it
(see illustration). Make sure you have the
correct ring for the groove. Check the
clearance at three or four locations around the
groove. If the clearance is greater than

25.6 Remo\nng the piston rings using a
ring removal and installation tool
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e
25.12 Measure the piston ring-to-groove
clearance with a feeler gauge

specified, renew both the piston and rings as
a set. If new rings are being used,
measure the clearance using the new rings. If
the clearance is greater than that specified,
the piston Is worn and must be renewed.

13 Check the piston-to-bore clearance by
measuring the bore (see Section 22) and the
piston diameter. Make sure each piston is
matched to its correct cylinder. Measure the
piston at the specified distance (see
Specifications) up from the bottom of the skirt
and at 80° to the piston pin axis (see
illustration). Subtract the piston diameter
from the bore diameter to obtain the
clearance: If it is greater than the specified
figure, the piston must be ranewsed (assuming
the bore itself is within limits).

14 |f not already done (see Section 24), apply
clean engine oil to the piston pin, insert it into the
piston and check for any freeplay between the
two (see illustration). Measure the pin external
diameter (see illustration 24.9b), and the pin
bore in the piston (see illustration). Calculate
the difference to obtain the piston pin-to-piston
pin bore clearance. Compare the result to the
specifications at the beginning of the Chapter. If
the clearance Is greater than specified, renew
the components that are worn beyond their
specified lImits. Repeat the measurements
between the pin and the connecting rod small-
end (see illustration 24.9c).

25.14b Measure the internal diameter of
the bore in the piston

- = Yy &
25.13 Measure the piston diameter with a

micrometer at the specified distance from
the bottom of the skirt

Installation

15 Inspect and Install the piston rings (see
Section 26). '

16 Lubricate the piston pin, the piston pin
bore and the connecting rod small-end bore
with molybdenum disulphide oil {a 50/50
mixture of molybdenum disulphide grease
and clean engine oil).

17 When installing the pistons onto the
connecting rods, make sure that the IN mark
is on the same side as the oil hole in the
connecting rod. Install a new circlip In one
side of the piston (do not re-use old circlips).
Line up the piston on its correct connecting
rod, and insert the piston pin from the dther
side (see illustration 25.4b). Secure the pin
with the other new circlip. When installing the
circlips, compress them only just enough o fit
them in the piston, and make sure they are
properly seated in their grooves with the open
end away from the removal notch (see
illustration).

18 On J and K models, Install the cylinder
block (see Section 14), then fit angine into the
frame (see Section 5).

19 On L, N and R models, install the
piston/connecting rod assemblies (see
Section 24). Reassemble the crankcase

halves (see Section 21}, then fit the engine

into the frame (see Section §).

25,17 Do not over-compress the circlip
when fitting it into the piston

=

25.14a Slip the pin into the piston and try
to rock it back and forth. If it's loose,
renew the piston and pin

26 Pistonrings-
‘inspection and installation

H

1 It is goed practice to renew the piston rings
when an engine is being overhauled. Before
installing the new piston rings, the ring end

gaps must be checked with the rings Installed

in the cylinder.

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

3 To measure the Installed ring end gap,
insert the top ring into the top of the first
cylinder and sguare it up with the cylinder
walls by pushing it in with the top of the
piston. The ring should be about 20 mm
below the top edge of the cylinder. To
measure the end gap, slip a feeler gauge
between the ends of the ring and compare the
measurement fo the specifications at the
beginning of the Chapter (see illustration).

4 [f the gap is larger or smaller than specified,
double check to make sure that you have the
carrect 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 aperation, which

gap
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26.5 Ring end gap can be enlarged by
clamping a file in a vice and filing the ring
ends

can cause serious damage. The end gap can
be increased by filing the ring ends very
carefully with a fine file. When performing this
operation, file only from the outside in (see
illustration).

6 Excess end gap is not critical unless it
exceeds the service limit. Again, double-

check to make sure you have the correct rings

for your engine and check that the bore is not
WOrm.

7 Repeat the procedure for each ring that will
be installed in the cylinders. Remember to
keep the rings, pistons and cylinders matched
up.

B8 Once the ring end gaps have been
checked/corrected. the rings can be installed
on the pistons.

9 The oil contral ring (lowest on the piston) is
installed first. It is composed of three separate

components, namely the expander and the

upper and lower side ralls. Slip the expander
into the groove, then install the upper side rail.

B R

26.9a Install the oil ring expander in its
groove. ..

Do not use a piston ring installation tool an the
oil ring side rails as they may be damaged.
Instead, place one end of the side rail inta the
groove between the 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 manner (see illustrations).
Make sure the ends of the expander do not
overlap.

10 After the three oil ring components have
been installed, check to make sure that both
the upper and lower side ralls can be turned
smoothly in the ring groove.

11 The upper surface of each compression
ring should be marked at one end near the
gap. Make sure that the identification mark or
letter is facing up. Fit the middle ring into the
middle groove in the piston. Do not expand
the ring any more than is necessary to slide it
into place. To avoid breaking the ring, use a
piston ring installation tool.

TOP RING (O

SECOND

(MIDDLE) RING

=]

OIL RING
SPACER

20mm (0.8in) OR MORE

H21368

SIDE RAILS
GAP

26.13 Stagger the ring end gaps as shown

26.9b ... and fit the side rails each side of
it. The oil ring must be installed by hand

12 Finally, install the top ring in the same
manner into the top groove in the piston.
Make sure the identification letter near the
end gap is facing up.

13 Once the rings are correctly installed,
check they move freely without snagging and
stagger their end gaps as shown (see
illustration).

27 Crankshaft and main
bearings - removal,
inspection and installation

V4

Note: To remove the crankshaft the engine
must be removed from the frame and the
crankcase halves separated.

Removal

1 Remove the engine from the frame (see
Section 5) and separate the crankcase halves
(see Section 21),

2 Separate the connecting rods from the
crankshaft (see Section 24).

Note: If no work is to be carried out on the
piston/connecting rod assembljes there is ne
need to remove them from the bores,
although the connecting rod bearing caps
must be removed (see Section 24, Steps 3
and 4 or 5) and the pistons pushed up to the
top of the bores so that the connecting rod
ends are positioned clear of the crankshaft.

3 Lift the crankshaft out of the upper
crankcase half, taking care not to dislodge the
maln bearing shells (see illustration).

5 (] ||
the crankshaft out of the
crankcase. ..

27.3 Lift
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4 The main bearing shells can be removed
from the crankcase halves by pushing their
centres to the side, then lifting them out (see
illustration). Keep the shells in order.

Inspection

5 Clean the crankshaft with solvent, using a
rifle-cleaning brush to scrub out the oil
passages. If available, blow the crank dry with
compressed air, and also blow through the oll
passages. Check the primary drive gear and
the camshaft drive gear for wear or damage. If
any of the gear teeth are excessively worn,
chipped or broken, the crankshaft must be
renewed. If wear or damage is found, also
check the: primary driven gear on the back of
the clutch housing (see Section 16) and
the camshaft drive gear assembly (see
Section 13}

6 Refer to Section 23 and examine the main
bearing shells. If they are scored, badly
scuffed or appear to have been seized, new
bearings must be Installed. Always renew. the
main bearings as a set. If they are badly
damaged, check the corresponding
crankshaft journals. Evidence of extreme heat,
such as discoloration, indicates that
lubrication failure has occurred. Be sure to
thoroughly check the oil pump and pressure
regulator as well as all oil holes and passages
before reassembling the engine.

7 Give the crankshaft journals a close visual
examination, paying particular attention where
damaged bearings have been discovered. If
the journals are scored or pitted in any way a
new crankshaft will be required. Note that
undersizes are not available, precluding the
option of re-grinding the crankshaft,

8 Place the crankshaft on V-blocks and
check the runout at the main bearing journals
using a dlal gauge. Compare the reading to
the maximum specified at the beginning of the
Chapter. If the runout exceeds the limit, the
crankshaft must be renewed.

Main bearing shell selection

9 New bearing shells for the main bearings
are supplied on a selected fit basis. Code

27.9a Main bearing journal size numbers
{arrowed)

letters and numbers stamped on various
components are used to identify the correct
size new bearings. The crankshaft main
bearing journal size numbers are stamped on
the outside of the left-hand crankshaft web
and will be either a 1 or a 2 (see illustration).
The corresponding main bearing housing size
letters are stamped into the upper crankcase
half and will be either an A or a B (see
illustration). The left-hand number or letter
corresponds to the left-hand journal, and so
on from left to right respectively.

10 A range of bearing shells is available. To
select the correct bearing for a particular
journal, using the table below cross-refer the
main bearing journal size number (stamped on
the crank web) with the main bearing housing
size letter (stamped on the crankcase) io
determine the colour code of the bearing
required, For example, if the journal codeis 1,
and the housing code is B, then the bearing
required is C (Yellow). The colour is marked

27.9b Main bearing housing size letters
(arrowed)

0Oil clearance check

11 Whether new bearing shells are being
fitted or the original ones are being re-used,
the main bearing oil clearance should be
checked before the engine is reassembled.
Main bearing oll clearance is measurad with a
product known as Plastigauge.

12 Clean the backs of the bearing shells and
the bearing housings in both crankcase
halves.

13 Press the bearing shells into their cut-
outs, ensuring that the tab on each shell
engages in the notch in the crankcase (see
illustrations). Make sure the bearings are
fitted in the correct locations and take care
not to touch any shell's bearing surface with
your fingers.

14 Ensure the shells and crankshaft are clean
and dry. Lay the crankshaft in position in the
upper crankcase (see illustration 27.3).

15 Cut several lengths of the appropriate size
Plastigauge (they should be slightly shorter

on the side of the shell (see illus- than the width of the erankshaft journals).
tration 24.22). Place a strand of Plastigauge on each
Main journal code
Crankcase code 1-(29.993 10 30,000 mm) | 2-(29.984 to 29.992 mm)
A —(33.000 to 33.008 mm) | D -Pink C - Yellow:
B-(33.0091033.016 mm) | G- Yellow ‘B~ Green
C-(33.017t033.024 mm) | B—Green A = Brown

27.13a Fitthe shells. ..

27.13b ... locating the tab in the notch
(arrowed)
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27.15 Lay a strip of Plastigauge on each
journal parallel to the crankshaft centreline

{cleaned) journal (see illustration). Make sure
the crankshaft is not rotated.

16 Carefully install the lower crankcase half
on to the upper half (see illustration 21.9).
Check that the lower crankcase half is
correctly seated. Note: Do not tighten the
crankcase bolts if the casing is not correctfy
seated. Clean the threads of the twelve 8 mm
lower crankcase (crankshaft journal) bolts and
insert them with their washers in thelr original
locations (see illustration 21.4a or b). Secure
all bolts finger-tight at first, then tighten them
evenly and a little at a time in the correct
numetical sequence to the torque setting
specified at the beginning of the Chapter.
Make sure that the crankshaft is not rotated
as the bolts are tightened.

17 Slacken each bolt evenly a little at a time
in @ reverse of the numerical sequence until
they are all finger-tight, then remove the bolts
and washers. Carefully lift off the lower
crankcase half, making sure the Plastigauge is
not disturbed.

18 Compare the width of the crushed
Plastigauge on each crankshaft journal to the
scale printed on the Plastigauge envelope to
obtain the main bearing oil clearance (see

illustration). Compare the reading to the

specifications at the beginning of the Chapter.
19 On completion carefully scraps away all
traces of the Plastigauge material from the
crankshaft journal and bearing shells; use a
fingernail or other object which is unlikely to
score them.

20 If the oil clearance falls Into the specified

27.23 Generously lubricate all the bearing
shells

PLA S"i\

F ECT C‘RI&::FEOM At
3cl CIEGE L

riFE

27.18 Measure the wrdth of the crushed
Plastigauge

range; no bearing shell renewal is required
(provided they are in good condition). If the
clearance is beyond the service limit, refer to
the marks on the case and the marks on the
crankshaft and select new bearing shells (see
Steps 8 and 10). Install the new shells and
check the oil clearance once again (the new
shells may bring bearing clearance within the
specified range). Always renew all of the shells
at the same time.

21 If the clearance is still greater than the
service limit listed in this Chapter's
Specifications (even with new shells), the
crankshafl journal is worn and the crankshaft
should be renewed. Measure the diameter of
each journal and compare the measurements
to the table above to confirm.,

Installation

22 Clean the backs of the bearing shells and
the bearing cut-outs in both crankcase halves.
If new shells are being fitted, ensure that all
traces of the protective grease are cleaned off
using paraffin (kerosene). Wipe dry the shells
and crankcase halves with a lint-free cloth.
Make sure all the oil passages and holes are
clear, and blow them through with
compressed air if it is available.

23 Press the bearing shells into their cut-
outs, ensuring that the tab on esach shell
engages in the notch |n the crankcase (see
iflustrations 27.13a and b). Make sure the
bearings are fitted in the correct locations and
take care not to touch any shell’s bearing

28.3 Lift the inpu‘t shait (A) and the output
shaft (B) out of the crankcase, noting how
the retainer ring (C) and cil seal lip (D)
locate in the grooves

surface with your fingers. Lubricate each shell
with molybdenum disulphide oil (a 50/50
mixture of molybdenum disulphide grease
and clean engine oil) (see illustration).

24 Lower the crankshaft into position in the
upper crankcase, making sure all bearings
remain in place (see illustration 27.3). If the
cylinder head was not removed, make sure
the teeth of the drive gear on the crankshaft
mesh with those on the camshaft drive gear
assambly.

25 Fit the connecting
crankshaft (see Section 24).
26 Heassemble the crankcase halves (see
Section 21).

rods onte the

28 Transmission shafts and %
bearings - removal and A
installation D

Note: To remove the transmission shafts the
engine must be removed from the frame. If the
engine has already been removed, ignore the
steps which do not apply.

Removal

1 Remove the engine from the frame (see
Section 5) and separate the crankecase halves
(see Section 21).

2 On J and K models, lift the output shaft out
of the casing, noting how it meshes with the
input shaft. If it is stuck, use a soft-faced
hammer and gently tap on the end of the shaft
to free it. Remove the bearing half-ring
retainer from the left-hand end of the output
shaft; if it's not in its slot in the crankcase,
remove It from the bearing on the shaft, Grasp
the end of the shaft and draw it out of the
crankcase. If the needle bearing on the left-
hand end of the shaft does not come away
with the shaft, remove it from its cage in the
crankcase if reqguired. If required, unscrew the
bolt securing the cage retainer in the bore in
the crankecase, then remove the retainer and
draw out the cage. If necessary, the input
shaft and output shaft can be disassembled

and inspected for wear or damage (see

Section 29).

3 On L, N and R models, lift the input shaft
and output shaft out of the casing, noting how
they mesh together (see illustration). If they
are stuck, use a soft-faced hammer and
gently tap on the ends of the shafts to free
them. Remove the dowel for the needle
bearing on the left-hand end of the input shaft
from the crankcase If it is loose, noting how it
fits (see illustrations 28.6a). If it is not in its
hole in the crankcase, remove it from the
bearing on the shaft. If necessary, the input
shaft and output shaft can be disassembled
and inspected for wear or damage (see
Section 29).

4 Referring to Tools and Workshop Tips
(Section §) in the Reference Section, check
the bearings. Renew the bearings If
necessary, noting that the input shaft right-
hand bearing and the output shaft lefi-hand
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28.4a Discard the oil seal if itis worn,
damaged, or shows signs of leakage

bearing are not available separately and the
shaft itsslf must be renewed. Also remove and
check the condition of the output shaft oil seal
and renew it if it is worn or damaged
(see illustration). Apply some grease to the
lips of the 'seal on installation (see
illustration).

Installation

5 On J and K models, if removed, fit the
needle bearing cage for the input shaft into its
hole in the crankcase, then fit the retainer and
tighten the bolt securely. Apply some engine
oll to the bearing, then fit the bearing into the
cage. Slide the shaft into the crankcase,
making sure the shaft end locates into the
needle bearing and that the shaft is slid fully
home. Install the bearing half-ring retainer for
the left-hand end of the output shaft into its
slot in the upper crankcase half. Lower the
output shaft into position in the crankcase
half, making sure the groove in the bearing
engages correctly with the bearing half-ring
retainer.

6 On L, N and R models, if removed, fit the
needle bearing dowel inta its hole in the upper
crankcase (see illustration), Lower the input
shaft into position, making sure it locates
correctly onto the dowel (see illustration).
Lower the output shaft into position, making
sure it meshes correctly with the input shaft,
and the locating ring around the bearing and
the oil seal lip fit in the slot in the crankcase
(see illustration 28.3).

7 Make sure both transmission shafts are
correctly seated and their related pinions are
correctly engaged.

Caution: If the bearing retainer or dowel
are not correctly engaged with their
bearings, the crankcase halves will not
seat correctly.

8 Position the gears in the neutral position
and check the shafts are free to rotate easily
and independently (ie the input shaft can turn
whilst the output shaft is held stationary)
before proceeding further.

9 Reassemble the crankcase halves (see
Section 21).

28.4b Apply grease to the lips of the seal

29 Transmission shafts -
disassembly, inspection and
reassembly

V(4

1 Remove the transmission shafts from the
casing (see Section 28). Always disassemble
the transmission shafts separately to avoid
mixing up the components (see illustrations).

When disassembling the
HEANES transmission shafis, place
m the parts on a long rod or

thread a wire through them
to keep them in order and facing the
proper direction.

28.6b ... then install the input shaft,
making sure the hole (arrowed) locates
onto the dowel

Thrust washer

2nd gear pinion

Splined washer

6th gear pinion

6th gear pinion

bush

Splined washer and

circlip

7 Combined 3rd/dth
gear pinion

& Circlip and splined
washer

9  5th gear pinion
bush

10 5th gear pinion

11 Thrust washer

12 Input shaft with

integral 1st gear

pinion

o Wha =

m

H29668

29.1a Transmission input shaft components
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29.1b Transmission output shaft components

1 Thrust washer 7 3rd gear pinion 14 6th gear pinion

2 1st gear pinion 8 8rd gear pinion bush 15 Circlip and splined washer

3 Needle bearing 8 Lockwasher 16 2nd gear pinion

4 Thrust washer 10 Splined washer 17 2nd gear pinion bush and

5 5th.gearpinion 11 4th gear pinion thrust washer

6 Circlip and splined 12 4th gear pinion bush 18 Output shaft with integral
washer 13 Splined washer and circlip bearing

Input shaft 3rd/dth gear pinion, then slicle the pinion off

Disassembly

2 On J and K models, if the needle bearing
did not remain in its cage in the crankcase,
slide it off the left-hand end of the shaft. On L,
N and R models, slide the needle bearing
cage and bearing off the left-hand end of the
shaft (see illustrations 29.18b and a).

3 Slide the thrust washer, the 2nd gear pinion,
the splined washer, the 6th gear pinion and its
bush, and the splined washer off the shaft (see
illustrations 29.17f, e, d, ¢, b and a).

4 Remove the circlip securing the combined

the shaft (see illustrations 29.16b and a).

5 Remove the circlip securing the 5th gear
pinion, then slide the splined washer, the pinion
and its bush, and the thrust washer off the
shaft (see illustrations 29.15e, d, ¢, b and a).
6 The 1st gear pinion is integral with the
shaft-.

Inspection

7 Wash all of the components in clean
solvent and dry them off.

8 Check the gear teeth for cracking, chipping,
pitting and other obvious wear or damage.

L SO

. . the 5th gear pinion bush . ..

Any pinion that is damaged as such must be
renewed.

9 Inspect the dogs and the dog holes in the
gears for cracks, chips, and excessive wear
especially in the form of rounded edges. Make
sure mating gears engage properly. Renew
the paired gears as a set If necessary.

10 Check for signs of scoring or bluing on the
pinions, bushes and shaft. This could be
caused by overheating due to inadequate
lubrication. Check that all the oil holes and
passages are clear. Renew any damaged
pinions or bushes.

11 Check that each pinien moves freely on
the shaft or bush but without undue freeplay.
Check that each bush moves freely on the
shaft but without undue freeplay. If the
necessary measuring equipment is available,
the gear, bush and shaft dimensions can be
checked and compared with the
specifications at the beginning of this
chapter.

12 The shaft is unlikely to sustain damage
unless the engine has seized, placing an
unusually high loading on the transmission, or
the machine has covered a very high mileage.
Check the surface of the shaft, especially
where a pinion tumns on it, and renew the shaft
if it has scored or picked up, or If there are any
cracks. Damage of any kind can only be cured
by renewal.

13 Check the washers and circlips and renew
any that are bent or appear weakened or worn,
Use new ones if in any doubt. It is good practice
to renew the washers and circlips as a matter of
course when overhauling the gearshatt.

Reassembly

14 During reassembly, apply engine oil to the
mating surfaces of the shaft, pinions and
bushes, and fo the bearings. When installing
the circlips, do not expand the ends any
further than is necessary. Install the stamped
circlips so that their chamfered side faces the
pinion it secures (see correct fitting of a
stamped circlip illustration in Tools and
Workshop Tips of the Reference section) Also
refer to illustration 29.1a.

15 Slide the thrust washer onto the left-hand
end of the shaft, followed by the 5th gear
pinion bush, aligning the oil hole in the bush
with the hole in the shaft, and the 5th gear

29.15¢ ..
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7 .‘ . > .
P J L.

29.15d ... and the splined washer...

. and secure them with the
circlip

29.15e ..

29.17a Slide on the splined washer. ..

29.17¢

. . . the 6th gear pinion ...

pinion, with the pinion dogs facing away from
the integral 1st gear (see illustrations). Slide
the splined washer onto the shaft, then fit the

29.17f ... and the thrust washer

29.17d ... the splined washer ...

circlip, making sure that it locates correctly in
the groove in the shaft (see illustrations),
16 Slide the combined 3rd/4th gear pinion

29.18a Fit the bearing ...

29,17e ... the 2nd gear pinion. ..

onto the shaft with the smaller 3rd gear pinion
facing the 5th gear pinion (see illustration).
Fit the- circlip, making sure it is locates
correctly in Its groove in the shaft (see
illustration).

17 Slide the splined washer onto the shaft,
followed by the 6th gear pinion bush,
aligning the oil hole in the bush with the hole
in the shaft, and the 6th gear pinion,
making sure the dogs in the pinion face the

‘dog holes on the 3rd/4th gear pinion

(see illustrations), Slide the splined
washer, the 2nd gear pinion and the thrust
washer onto the end of the shaft (see
illustrations).

18 On L, N and R models, fit the needle roller
bearing and its cage over the end of the shaft
(see illustrations).
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29.18b ... and its cage

19 Check that all compenents have been
correctly installed (see illustration).

Output shafi

Disassembly

20 Remove the caged ball bearing from the
right-hand end of the shaft, referring to Tools
and Workshop: Tips (Section 5) in the
Reference Section if required (see illustration
29.36).

21 Slide the thrust washer off the shaft,
followed by the 1st gear pinion and its needle
roller bearing, the thrust washer and the 5th
gear pinion (see illustrations 29.35c, b and
a, and 29.34b and a).

22 Remave the circlip securing the 3rd gear

3 VL |
e e T

29.19 The complete input shaft should be
as shown

pinion, then slide the splined washer, the
pinion and its splined bush off the shaft (see
illustrations 29.33d, ¢, b and a).

23 Slide the lockwasher and the splined
washer off the shaft, noting how they fit
together (see illustration 29.32d, ¢, b and a).
24 Slide the 4th gear pinion and its splined
bush, followed by the splined washer, off the
shaft (see illustration 29.31c, b and a).

25 Remove the circlip securing the 6th gear
pinion, then slide the pinion off the shaft (see
illustrations 29.30b and a).

26 Remove the circlip securing the 2nd gear
pinion, then slide the splined washer, the pinion
and its bush, and the thrust washer off the
shaft (see iflustrations 29.29¢, d, ¢, b and a).

... and the splined washer. ..

29.29d

iy g

29.29a Slide on the thrust washer. ..

Inspection
27 Refer to Steps 7 fo 13 above.
Reassembly

28 During reassembly, apply engine oil to the
mating surfaces of the shaft, pinions and
bushes, and to the bearings. When installing
the circlips, do not expand the ends any
further than is necessary, and install them so
that the chamfered side faces the pinion it
secures (see correct fitting of a stamped
circlip illustration in Tools and Workshop Tips
of the Reference section). Also refer 1o
illustration 29.1b.

29 Slide the thrust washer onto the right-
hand end of the shaft, followed by the 2nd
gear pinion bush, aligning the oil hole in the
bush with the hele in the shaft, the 2nd gear
pinion and the splined washer, then fit the
circlip, making sure it is locates correctly in its
groove in the shaft (see illustrations).

30 Slide on the 6th gear pinion with its
selector fork groove facing away from the 2nd
gear pinion, then fit the circlip, making sure it
is locates correctly in its groove in the shaft
(see illustrations).

31 Slide the splined washer and the 4th gear
pinion bush ento the shaft, making sure the ol
hole in the bush aligns with the hole in the
shaft, followed by the 4th gear pinion; the
open side of the gear pinion faces the 6th
gear pinion (see illustrations).

" A

29.29¢ ...and secure them with the
circlip

29.30a Slide on the 6th gear pinion . ..
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29.30b ... and secure it with the circlip

32 Slide the slotted splined washer onto the
shaft and locate It in its groove, then tum it in
the groove so that the splines on the washer
locate between the splines of the shaft and
secure the washer in the groove (see
illustrations). Slide the lockwasher onto the
shaft, so that the fabs on the lockwasher face
the left-hand end of the shaft and locate into
the slots in the auter rim of the splined washer
(see illustrations).

33 Slide the 3rd gear pinien bush onto the
shaft, making sure the oil hole in the bush
aligns with the hole in the shaft, followed by
the 3rd gear pinion (more recessed side facing
away from the 4th gear pinion — see
illustration 29.1b) and the splined washer,
then fit the circlip, making sure it is locates
correctly in its groove in the shaft (see
illustrations).

29.33a Slide on the 3rd gear pinion bush. ..

20.32¢ Slide the lockwasher onto the 29.32d ... and locate it as shown

= 1

shaft...

... the 3rd gear pinion . ..

el

.. and the splined washer. ..

29.33¢c .
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29.33d ... and secure them with the 29.34a Slide on the 5th gear pinion ...
circlip

... and the thrust washer

29.34b

34 Slide the 5th gear pinion onto the shaft ey } 2 If hot already done, remove the gearchange
with its selector fork groove facing the 3rd 30 Selector drum and forks — gﬁe mechanism (see Section 20).

gear pinion, followed by the thrust washer removal, inspection and WY 3 Before removing the selector forks, note
(see illustrations). installation & that each fork is lettered for identification. The
35 Slide the 1st gear pinion needle roller - ; right-hand fork has an R, the centre fork a C,
bearing onto the shaft, followed by the 1st and the left-hand fork an L (see illustration),
gear pinion (the open side of the gear faces : sy B These Istters face the right-hand side of the
the 5th gear pinion) and the thrust washer ;:);:;ssrhe onging-usstbs Fermoved fmr the engine. If no letters are visible, mark them
(see illustrations). v yourself using a felt pen,

36 Fit the caged ball bearing onto the right- 4 On J and K models, unscrew the boit

Note: To remove the selector drum and

hand end of the shaft, referring to Tools and Removal securing the centre selector fork to the shaft
Workshop Tips (Section 5) in the Reference 1 Remove the engine (see Section 5) and and remove the lockwasher. Support the
Section if required (see illustration). separate the crankcase halves (sse selector forks and withdraw the shaft from the
37 Check that all components have been Section 21). The selector drum and forks are  casing, then remove the forks. Once removed
correctly installed (see illustration). located in the lower crankcase half. from the case, slide the forks back onto the

29,36 ... then fit the bearing onto the end 29,37 The assembled output shaft should 30.3 Each fork is lettered to identify its
of the shaft be as shown position on the shaft
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30.4a Unscrew the bolt (A}, then remove
the dowel (B) and the plate (C)

shaft in their correct order and way round.
Unscrew the rear guide plate bolt and remove
the dowel and the plate (see illustration). If
the drum selector cam has been removed,
remove the locating pin for safekeeping (see
illustration). Slide the selector drum out of
the crankcase.

5 On L, N and R models, unscrew the balt
retaining the fork shaft and remove the
washer (see illustration). Support the
selector forks and withdraw the shaft from the
casing, then remove the forks (see
illustration). Once removed from the case,
slide the forks back onto the shaft in their
correct order and way round. Unscrew the
two bolts securing the selector drum bearing
retainer plate and remove the plate (see
illustration). If the drum stopper plate has
been removed, remove the locating pin for
safekeeping (see illustration 30.4b). Slide the
selector drum out of the crankcase (see
illustration).

Inspection

6 Inspect the selector forks for any signs of
wear or damage, especially around the fork
ends where they engage with the groove in
the pinion. Check that each fork fits carrectly
in its pinion groove. Check closely to see if the
forks are bent. If the forks are in any way
damaged they must be renewed.

7 Measure the thickness of the fork ends and
compare the readings to the specifications

30.5d ... then draw the selector drum out

30.4b Remove the locating pin for
safekeeping

(see illustration). Renew the forks if they are
worn beyond their specifications.

8 Check that the forks fit correctly on their
shaft. They should move freely with a light fit
but no appreciable freeplay. Measure the
internal diameter of the fork bores and the
corresponding diameter of the fork shaft.
Renew the forks and/or shaft if they are worn
beyond their specifications. Check that the
fork-shaft holes in the casing are not worn or
damaged.

9 The selector fork shaft ean be checked for
trueness by rolling It along a flat surface. A
bent rod will cause difficulty in selecting gears
and make the gearchange action heavy.
Renew the shaft if it is bent.

10 Inspect the selector drum grooves and
selector fork guide pins for signs of wear or

... and remove the shaft and the
forks

30.5a Unscrew the bolt (arrowed) . . .

damage. If sither component shows signs of
wear or damage the selector fork(s) and drum
must be renewed.

11 Check that the selector drum bearing
rotates freely and has no sign of freeplay
between it and the casing. Renew the bearing
if necessary (see Tools and Workshop Tips
(Section 5) in the Reference Section) (see
illustration).

Installation

12 On J and K models, if the drum selector
cam was not removed, locate the rear guide
plate between it and the selector drum bearing
before installing 'the drum. Slide the selector
drum inta pesition in the crankcase. Make sure
the drum end locates Inte its bore In the
casing, and position it so that the neufral

30.5¢ Unscrew the two bolts (arrowed)
and remove the plate. ..

30.7 Measure the fork end thickness as
shown

30.11 Renew the bearing if necessary
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30.13a Slide in the drum, locating the shaft end in its bore

(arrowed) . ..

contact is against the neutral switch. If the
drum selector cam was removed, now locate
the rear guide plate. Fit the dowel into the top
hole in the plate, then apply a suitable non-
permanent thread locking compeund to the
bolt and tighten it securely (see illus-
tration 30.4a). Fit the locating pin Into its hole
in the selector drum (see illustration 30.4b).

13 On L, N and R models, slide the selector
drum into position in the crankcase (see
illustration). Make sure the drum end locates
Into its bore in the casing, and position it so
that the neutral contact is against the neutral
switch (see illustration). Apply a suitable

30.14a Slide the shaft through each fork in
turn...

P

non-permanent thread-locking compound to
the selector drum bearing retainer plate bolts,
then fit the plate and tighten the bolts to the
torgue setting specified at the beginning of
the Chapter {see illustrations).

14 Refer to Step 3 for the correct location of
each fork {see illustration 30.3). Lubricate the
selector fork shaft with clean engine oil and
slide it through the crankcase and each fork in
turn, and into Its bore, locating the guide pin
on the end of each fork inte its groove in the
drum as you do (see illustrations).

15 On J and K models, rotate the shaft so
that the threads for the centre fork bolt are

... and tighten the boits to the
specified torque

30.13d

30.14b

. .. locating the guide pins in the
grooves (arrowed)

30.13b ... and the neutral contact against the switch (arrowed)

correctly positiened, then fit the centre fork
lockwasher, using a new one if it is fatigued or
deformed, and tighten the bolt securely.

16 On L, N and R models, clean the threads
of the fork shaft bolf, then apply a suitable
non-permanent thread-locking compound
(see illustration). Locate the washer and
tighten the bolt to the torque setting specified
at the beginning of the Chapter (see
illustration 30.5a).

17 Reassemble the crankcase halves (see
Section 21).

31 Initial start-up after overhaul

1 Make sure the engine oll level and coolant
level are correct (see Daily (pre-ride) checks),
Turn the fuel tap to the OFF position.

2 Pull the plug caps off the spark plugs and
Insert a spare spark plug into each cap.
Position the spare plugs so that their bodles
are earthed (grounded) against the engine.
Turn on the ignition switch and crank the
engine over with the starter until the oil
pressure warning light goes off (which
indicates that oil pressure exists). Turn off the
ignition. Remove the spare spark plugs and
reécorinect the plug caps.

30.16 Apply a thread-lock to the fork shaft
bolt
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3 Make sure there is fuel in the tank, then turn
the fuel tap to the ON or RES position as
required, and set the choke.
4 Start the engine and allow it to run at a
moderately fast idle until it reaches operating
temperature.
Warning: If the oil pressure
indicator light doesn’t go off, or
it comes on while the engine is
running, stop the engine
immediately.
5 Check carefully for oil and coolant leaks
and make sure the transmission and controls,
especlally the brakes, function properly
before road testing the machine. Refer to

Section 32 for the recommended running-in
procedure.

6 Upon completion of the road test, and after
the engine has cooled down completely,
recheck the valve clearances (see Chapter 1)
and check the engine oil and coolant levels
(see Daily (pre-ride) checks).

32 Recommended running-in
procedure

1 Treat the machine gently for the first few
miles to make sure oil has circulated

Up to 600 miles (1000 km) 6000 rpm max Vary throttle position/speed
600 to 1000 miles (1000 to 1600 km) | 8000rpmmax | Vary throttle position/speed.
Use full throttle for short bursts
‘Over 1000 miles (1600 k) 14,500 rpm max | Do not exceed tachometer
| rediine

throughout the engine and any new parts
installed have started to seat.

2 Even greater care is necessary if new
pistons/rings or new crankshaft or connecting
rod bearings have been installed. This means
greater use of the transmission and a
restraining hand on the throttle until at least
600 miles (1000 km) have been covered.
There's no point in keeping to any set speed
limit - the main idea is to keep from labouring
the engine and to gradually increase
perfarmance up to the 600 mile (1000 km)
mark. These recommendations can be
lessenad to an extent when only a new
crankshaft is installed. Experience is the best
guide, since it's easy to tell when an engine is
running freely. The accompanying table
showing maximum engine speed limitations,
which Honda provide for new motorcycles,
can be used as a guide.

3 If a lubrication failure is suspected, stop the
engine immediately and try to find the cause.
If an engine is run without oil, even for a short
period of time, severe damage will occur.
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Cooling system

Contents

Coolant hoses - removaland installation . ......... ... 0. g  Cooling system draining, flushing and refilling . ....... see Chapter 1
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Cooling system checks . ... ..o see Chapter 1 Water pump — check, removal and installation . ................ 8

Degrees of difficulty

Easy, suitable for 2, | Fairly easy, suitable §.,\‘.\v Fairly difficult, §§ Difficult, suitable for "—\x Very difficult, &
novice with little 2 | for beginner with S | suitable for competent & | experienced DIY & | suitable for expert DIY &g
experience q“e some experience Q DIY mechanic & mechanic & or professional ?\\
Specifications
Note: Models are identified by their praduction code (etter — refer to ‘Identification numbers' at the front of this manual for details.
Coolant
Mixture type and GapaGItY :swi: srmwvaevsnmae s v il see Chapter 1
Pressure cap
Cap valve opening PreSSUrS i« viuuvs vive ds o sainissie s mai e s aidiaa 13.5t0 17.7 psi (0.93 to 1.22 Bar)
Fan switch
Cooling fan cut-intemperature .. . ...... .ottt 98 to 102°C
Cooling fan cut-out temperature . ....... . conviiemerinarnraas 93t0 97°C
Coolant temperature sensor
Resistance
J and K models
2 R T 130 to 180 ohms
GBI el e e b s b dwih e s b S TG S e 26 to 30 ohms
L, N and R models
EEBIITO. . r s i e T e e s e T R A T e S e 47 to 67 ohms
EUTPOPE o scucmiorin o0 a0 0500 o Fw08 6 5 T - 95 17T SN SRR 14 to 18 chms
Thermostat
Opening YeMPEratUre: < /oot s aimeten 3imios soreise e e iy wiiiares 80 to 84°C
P S IR T B S (Sl == ey - A e 8 mm (min) @ 95°C
Torque settings

Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to
the diameter of the thread, not the head.

(SRR g e o)Al R S L W o O I e 5 Nm

6 M BOINEE cinanmin s o Tor s e T t s e e dVaesats o 10 Nm
o S LU e R o, &I N, . L o ORI N S 22 Nm
TOMMBOWNEE: i s Suee s ST o i S e set e o) S 35 Nm
TR M BORANLE Loonver o mvace mprbipiaimipis o e som aininis s s spiein s s 55 Nm
6 mm flangs bolt with8@ mmhead .o, ovviivivinieiiianiiinaas 9 Nm

6 mm flange bolt/nut with 10mmbhead ..........ocvvninninnaan 12 Nm
B M AANGE DML cisiamsamiuisinr s e wam g ae sseisims « st » 27 Nm
F0' i HanGe BOBALE L ver e e o n o s mirimn s sy ann s o s e s e 40 Nm
Conling TanSWIleh & st il s o s TnsE s SR 18 Nm

Coolant temperature Sender . . .. .vur oo ensn e et 10 Nm
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1 General information

The cooling system uses a water/antifreeze
coolant to carry away excess energy in the
form of heat, The cylinders are surrounded by
a water jacket from which the heated coolant
is circulated by thermo-syphonic action in
conjunction with a water pump, driven by the
oil pump. The hot coolant passes upwards to
the thermostat and through to the radiator.
The coolant then flows across the radiator
core, where [t is cooled by the passing air, to
the water pump and back to the engine where
the cycle is repeated.

A thermostat is fitted in the system to
prevent the coolant flowing through the
radiator when the engine is cold, therefore
accelerating the speed at which the engine
reaches normal operating temperature. A
coolant temperature sender mounted in the
thermostat housing transmits to the
temperature gauge on the instrument panel,
A thermostatically-controlled cooling fan is
also fitted to aid cooling in exireme
conditions.

The complete cooling system is partially
sealed and pressurised, the pressure being
controlled by a valve contained in the spring-
loaded pressure cap. By pressurising the
coolant the boiling point Is raised, preventing
premature boiling in adverse conditions. The
overflow pipe from the system Is connected to
a reservoir into which excess coolant is
expelled under pressure. The discharged
coelant automatically returns to the radiator
when the engine cools.

Coolant is routed around the oil filter
adapter on the front of the crankcase to cool
the oil passing through the filter. On J and K
models, hoses route the coolant from the
water pump cover to the filter adapter and
back again. On L, N and R models, coolant is
supplied to the filter adapter via a short hose
running from the coolant union on the front of

3.2 Detach the breather hose (A) and the overflow hose (B), then

the engine and the hot coolant is returned via
a hose to the water pump cover.
Warning: Do not remove the
pressure cap from the filler neck
(J and K models) or radiator (L, N
and R models) when the engine
is hot. Scalding hot coolant and steam may
be blown out under pressure, which could
cause serious injury. When the engine has
cooled, place a thick rag, like a towel over
the pressure cap; slowly rotate the cap
anti-clockwise to the first stop. This
procedure allows any residual pressure to
escape. When the steam has stopped
escaping, press down on the cap while
turning it anti-clockwise and remove it
Do not allow antifreeze to come in contact
with your skin or painted surfaces of the
motorcycle. Rinse off any spills
immediately with plenty of water.
Antifreeze is highly toxic if ingested. Never
leave antifreeze lying around in an open
container or in puddles on the floor;
children and pets are attracted by its
sweet smell and may drink it. Check with
the local authorities about disposing of
used antifreeze. Many communities will
have collection centres which will see that
antifreeze is disposed of safely.
Caution: At all times use the specified type
of antifreeze, and always mix it with
distilled water in the correct proportion. The
antifreeze contains corrosion inhibitors
which are essential to avoid damage to the
cooling system. A lack of these inhibitors
could lead to a build-up of corrosion which
would block the coolant passages, resulting
in overheating and severe engine damage.
Distilled water must be used as opposed to
tap water to avoid a build-up of scale which
would also block the passages.

Models are identified by
their production code letter
~ refer to ‘Identification
numbers' at the front of this
manual for details.

HAYNES

unscrew the bolt (C) and remove the reservoir. . .

2 Pressure cap — check

Q}h
A
N

Ve

1 If problems such as overheating or loss of
coolant occur, check the entire system as
described In Chapter 1. The filler neck (J and
K models) or radiator (L, N and R models) cap
opening pressure should be checked by a
dealer with the special tester required to do
the job. If the cap is defective renew it,

3 Coolant reservoir —
removal and installation

V i

Removal

1 The coolant reservoir is located under the
seat, ahead of the rear wheel, Remove the
rear wheel (see Chapter 7) and the rear shock
absorber (see Chapter 6), and allow the
swingarm to drop down for access.

2 Release the clamp securing the
breather hose (coming out of the top of the
reservoir) and detach the hose (see
illustration).

3 Place a sultable container undemeath the
reservoir, then release the clamp securing the
radiator overflow hose to the base of the
reservoir. Detach the hose and allow fhe
coolant to drain into the container (see
illustration 3.2).

4 Unscrew the reservalr mounting bolt(s) (see
illustration 3.2) and remove the reservoir; on
L, N and R models note how the lug on the
left-hand end locates in the hole (see
illustration).

Installation

5 Installation is the reverse of removal. Make
sure the hoses are correctly installed and
secured with their clamps. On completion
refill the reservoir as described in Chapter 1.
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4.3a Release the hose fromits clip ...

4 Cooling fan and cooling fan
switch - check and
replacement

V(i

Cooling fan

Check

1 If the engine is overheating and the cooling
fan isn't coming on, first check the cooling fan
circuit fuse (see Chapter 9) and then the fan
switch as describad in Steps 8 to 13 below.

2 If the fan doas not come on, (and the fan
switch is good), the fault lies in sither the
cooling fan motor or the relevant wiring. Test
all the wiring and connections as described in
Chapter 9.

3 To test the cooling fan motor, remove the
lower fairing (sse Chapter 8). Release the
radiator lower hose from its clip on the left-
hand side of the engine, then unscrew the
radiator lower mounting bolt(s) and swing the
bottom of the radiator forward (see
illustrations). Disconnect the fan wiring
connector (see illustration). Using a 12 voli
battery and two jumper wires. connect the
battery positive (+ve) lead to the black/blue
fan wire and the battery negative (-ve) lead to
earth. Once conpected the fan should
operate. If it does not, and the wiring is all
good, then the fan is faulty, Individual
components are available for the fan
assembly.

4.5 The fan assembly is secured by three
bolts (arrowed). Note the fan switch earth
lead secured by the bolt (A)

4.3b .
bolt(s) and swing the radiator forward . ..

Replacement

f Warning: The engine must be

completely cool before carrying
out this procedure.
4 Remove the radiator (see Section 7).
5 Unscrew the three bolts securing the fan
shroud and fan assembly to the radiator,

noting that one bolt also secures the earth

(ground) cable, and remove the fan (see
illustration).

6 If required, unscrew the three nuts on the
front and separate the fan from the shroud.

7 Installation is the reverse of removal. Do not
forget to attach the earth (ground) cable.

8 Install the radiator (see Section 7).

Cooling fan switch

Check

8 If the engine is overheating and the cooling
fan isn't coming on, first check the cooling fan
circuit fuse (see Chapter 9). If the fuse is
blown, check the fan circuit for a short to
earth (see the wiring diagrams at the end of
this book).

9 If the fuse is good, remove the lower fairing
(see Chapter 8), and disconnect the wiring
connector from the fan switch on the left-hand
side of the radiator (see illustration). Using a
Jumper wire if necessary, connect the wire fo
earth (ground). The fan should come on. If it
does, the fan switch is defective and must be
renewed. If it does not come on, the fan
should be tested (see Step 3).

4.9 Disconnect the wiring connector (A)
from the fan switch (B)

... and disconnect the fan wiring
connector (arrowed)

4.3c

10 [f the fan stays on all the time, disconnect
the wiring connector. The fan should stop. If it
does, the switch is defective and must be
renewed. If it doesn't, check the wiring
between the switch and the fan for a short to
earth, and the fan itself.

11 If the fan works but is suspected of
cutting in at the wrong temperature, a more
comprehensive test of the switch can be
made as follows.

12 Remove the switch (see Steps 14 to 17).
Fill a small heatproof container with coolant
and place it on a stove. Connect the positive
(+ve) probe of an ochmmeter to the terminal of
the switch and the negative (-ve) probe to the
switch body, and using some wire or other
support suspend the switch in the coolant so
that just the sensing portion and the threads
are submerged (see illustration). Also place a
thermometer capable of reading temperatures
up to 110°C in the coolant so that its bulb is
close to the switch. Note: None of the
components should be allowed to directly
touch the container.

13 Initially the ohmmeter reading should be
very high indicating that the switch Is open
(OFF). Heat the coolant, stirring it gently.

A

When the temperature reaches around 98 to
102°C the meter reading should drop to
around zero ohms, indicating that the switch

Warning: This must be done
very carefully to avoid the risk of
personal injury.

THERMOMETER

4,12 Fan switch testing set-up
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has closed (ON). Now tum the heat off. As the
temperature falls below 93 to 97°C the meter
reading should show infinite (very high)
resistance, indicating that the switch has
opened (OFF). If the meter readings obtained
are different, or they are obtained at different
temperatures, then the fan switch is faulty and
must be renewed.

Replacement

Warning: The engine must be
completely cool before carrying
out this procedure.
14 Drain the cooling system (see Chapter 1).
15 Remove the lower fairing (see Chapter 8),

and disconnect the wiring connector from the

fan switch on the left-hand side of the radiator
(see illustration 4.9). Unscrew the switch and
withdraw it from the radiator. Discard the
O-ring as a new one must be used.

16 Apply a suitable sealant to the switch
threads, then install the switch using a new
O-ring and tighten it to the torque setting
specified at the beginning of the Chapter.
Take care not to overtighten the switch as the
radiator could be damaged.

17 Reconnect the switch wiring and refill the

cooling system (see Chapter 1). Install the

lower fairing (see Chapter 8).

5 Coolant temperature gauge
and sender - check and
replacement

W

Coolant temperature gauge
Check

1 The circuit consists of the sender mounted
in the thermostat housing and the gauge
assembly mounted in the instrument panel. If
the system malfunctions check first that the
battery is fully charged and that the fuses are
all good.

2 If the gauge is not working, remove the fuel
tank, and on J and K models the air filter
housing (see Chapter 4). On L, N and R
models, displace the fuel pump from its
mountings for improved access — do not
disconnect any fuel hoses. Disconnect the
wire from the sender and turn the ignition
switech ON (see illustrations). The
temperature gauge needle should be on the
‘C’ on the gauge. Now earth the sender wire
on the engine. The needle should swing
immediately over to the '"H' on the gauge. If
the needle moves as described, the sender is
proven defective and must be renewed.
Caution: Do not earth the wire for any
longer than is necessary to take the
reading, or the gauge may be damaged.

3 If the neadle movement is still faulty, or if it
doas not move at all, the fault lies in the wiring
or the gauge itself. Check all the relevant
wiring and wiring connectors (see Chapter 9).
If all appears to be well, the gauge is defective
and must be renewed.

Replacement
4 See Chapter 9.

Temperature gauge sender

Check

5 Remove the fuel tank, and on J and K
models the air filter housing (see Chapter 4).
On L, N and R models, displace the fuel pump
from its mountings for improved access — do
not disconnect any fuel hoses. The sender is
mounted in the thermostat housing.

6 Disconnect the sender wiring connector
(see illustration 5.2a or b). Using a continuity
tester, check for continuity between the
sender body and earth (ground). There should
be continuity. If there is no continuity, check
that the thermostat mounting is secure.

7 Remove the sender (see Steps 2 to 11
below). Fill a small heatproof container with
coolant and place it on a stove. Using an
ohmmeter, connect the positive (+ve) probe of
the meter to the terminal on the sender, and
the negative (-ve) probe to the body of the
sender (see illustration 4.12). Using some
wire or other support suspend the sender in
the coolant so that just the sensing portion
and the threads are submerged. Also place a
thermometer capable of reading temperatures
up to 120°C in the water so that its bulb is
close to the sender. Note: None of the
compenents should be allowed to directly
touch the container.

8 Heat the coolant, stirring it gently.

Warning: This must be done
A very carefully to avoid the risk of

personal injury.
As the temperature of the coolant rises, the
resistance of the sender will fall. Check that
the correct resistance Is obtained at the
specified temperatures (see Specifications). If
the meter readings obtained are different, or
they are obtained at different temperatures,

then the sender is faulty and must be
renewed.

Replacement
Warning: The engine must be
A completely cool before carrying
out this procedure.
9 Drain the cooling system (see Chapter 1).
Remove the fuel tank, and on J and K models

5.2a Temperature sender wiring
connector (arrowed) - J and K models

the air filter housing (see Chapter 4). On L, N
and R models, displace the fuel pump from its
mountings for improved access — 'do not
disconnect any fuel hoses. The sender is
mounted in the thermostat housing.

10 Disconnect the sender wiring connector
(see illustration 5.2a or b). Unscrew the
sender and remove it from the thermostat
housing.

11 Apply a smear of sealant to the threads of
the new sender, then install it into the
thermostat housing and tighten it to the
torque setting specified at the beginning of
the Chapter, Cannect the sender wiring.

12 Refill the cooling system (see Chapter 1).
13 Install the air filter housing (J and K
models), the fuel pump (L, N and R models)
and the fuel tank (see Chapter 4).

6 Thermostat and thermostat
housing - removal, check and
installation

Vi

Removal

Note: On J and K models, the complete
thermostat housing can be removed without
removing the thermostat itself — ignore the
points in Step 4 relating to cover and
thermostat removal.

Warning: The engine must be
A completely cool before carrying

out this procedure.
1 The thermostat is automatic in operatian
and should give many years service without
requiring attention. In the event of a failure,
the valve will probably jam open, in which
case the engine will take much longer than
normal to warm up. Conversely, if the valve
jams shut, the coolant will be unable to
circulate and the engine will overheat. Neither
condition |s acceptable, and the fault must be
investigated promptly.
2 Drain the cooling system (see Chapter 1).
Remove the fuel tank, and on J and K models
the air filter housing (see Chapter 4). On L, N
and R models, displace the fuel pump from its
mounting lugs to improve access (see
Chapter 4) — there is no need to disconnect
the fuel hoses.

connector (arrowed) - L, N and R models
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6.4 Filler neck hose clamps (A), cover
bolts (B), housing hose clamps (C),
mounting bolt (D)

3 The thermostat is located in the thermostat
housing, which on J and K models is mounted
to the right-hand frame spar, and on L, N and
R models is mounted on the crankcase above
the gearbox.

4 0n J and K models, to remove the
thermostat, slacken the clamp securing the
overflow hose to the filler neck and detach the
hese (see illustration). Unscrew the two bolts
securing the cover and separate it from the
housing. Withdraw the thermostat, noting how
it fits. Discard the caver O-ring as a new one
must be used. To remove the thermostat
housing, disconnect the temperature sender
wiring connector (see illustration 5.2a).
Slacken the clamps securing the hoses to the
filler neck and the thermostat housing and
detach the hoses, noting which fits where.
Uniscrew the bolt securing the housing to the
frame and remove the housing.

5 On L, N and R models, the thermostat
housing must be removed to access the
thermostat. Disconnect the temperature
sender wiring connector (see illustration
5.2b). Slacken the clamps securing the hoses
to the thermostat housing and detach the
hoses, noting which fits where (see

illustration). Unscrew the bolt securing the
housing to the engine. accessing it from the
left-hand side of the bike, and remove the
housing (see illustration). To remove the
thermostat, unscrew the two bolts securing
the cover and separate it from the housing
(see illustration). Withdraw the thermostat,

detach the hoses

noting how it fits. Discard the cover O-ring as
a new one must be used.

Check

6 Examine the thermostat visually before
carrying out the test. If it remains in the open
position at room temperature, it should be
renewed.

7 Suspend the thermostat by a piece of wire
in a container of cold water. Place a
thermometer in the water so that the bulb Is
close to the thermostat (see illustration).
Heat the water, noting the temperature when
the thermostat opens, and compare the result
with the specifications given at the beginning
of the Chapter. Also check the amount the
valve opens after it has been heated at 85°C
for a few minutes and compare the

6.5b Thermostat housing mounting bolt
(arrowed)

measurement to the specifications. If the
readings obtained differ from those given, the
thermostat is faulty and must be renewed.

8 In the event of thermostat failure, as an
emergency measure only, it can be removed
and the machine used without it. Note: Take
care when starting the engine from cold as it
will take much longer than usual to warm up.
Ensure that a new unit is installed as soon as
possible.

Installation

9 Installation is the reverse of removal. Use a
new O-ring (see illustration). Make sure the
thermostat seats correctly {see illustration).
On L, N and R models, make sure the locating
hole in the hosing fits onto the locating pin
(see illustration). Tighten the bolts and the

T

T
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THERMOMETER
THERMOSTAT

6.5¢c Unscrew the bolts (arrowed), lift off
the cover and remove the thermostat

.. then install the thermostat

6.9c Locate the hole (A) over the pin (B) -
L, N and R models shown
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7.2a Radiator upper hose (A) and
mounting bolt (B) (one on each side) . ..

hose clamps securely (see illustrations 6.4
or 6.5a).

10 Refill the cooling system (see Chapter 1).
11 Install the air filter housing (J and K
models) and the fuel tank (see Chapter 4).

7 Radiator - _
removal and installation

Ve

Removal

Warning: The engine must be

completely cool before carrying

out this procedure.
1 Remove the lower fairing (see Chapter 8)
and drain the cooling system (see Chapter 1).
On L, N and R models, also.remove the fairing
and the front trim panels (see Chapter 8).
2 Slacken the clamps securing the main
hoses to the top right-hand side and bottom
left-hand side of the radiator and detach the
hoses (see illustrations). On L, N and R
models, also detach the small hoses from the
filler neck and the top left-hand side of the
radiator, and unclip the rubber insulating pad
from the top of the radiator (see illustrations).
Unscrew the radiator lower mounting bolt(s)
and swing the bottom of the radiator forward.
Disconnect the fan wiring connector (see
illustration 4.3¢). Also disconnect the wiring
connector from the fan switch in the radiator
{see illustration 4.9).
3 Unscrew the radiator upper meunting bolts,
noting the arrangement of the collars and
rubber grommets, and remove the radiator
(see illustrations 7.2a and b or ¢ and d).
4 If necessary, separate the cooling fan (see
Section 4) from the radiator.
5 Where fitted, remove the stone guard frem
the radiator. Check the stone guard and the
radiator for signs of damage and clear any dirt
or debris that might obstruct air flow and
inhibit cooling. If the radiator fins are
badly damaged or broken the radiator
must be renswed, Also check the rubber
meunting grommets, and renew them if
necessary.

7.2b . ..and lower hose (A) and mounting
bolis (B) - J and K models

nd left-hand side-L, Nand R
models

72d ...a

Installation

6 Installation Is the reverse of removal, noting

the following.

al Make sure the rubber grommets and
collars are correctly installed with the
mounting bolts.

b) Make sure that the fan wiring is correctly
connected.

¢) Ensure the coolant hoses are in good
condition (see Chapter 1), and are
securely retained by their clamps, using
new ones ff necessary.

d) On completion refill the cooling systern as
described in Chapter 1.

8 Water pump - check, N
removal and installation N
53

/4

Check
1 The water pump is located on the lower left-

hand side of the engine. Visually check the

area around the pump for signs of leakage.

2 To prevent |eakage of water from the
cooling system to the lubrication system and
vice versa, two seals are fitted on the pump
shaft. On the underside of the pump body
there is also a drainage hole (see illustration).
If either seal fails, this hole should allow the
coolant or oil to escape and pravent the oil
and coolant mixing.

7.2c Hoses (A) and mounting bolts (B) -
right-hand side . . .

N 2 i
7.2e Also detach the insulating pad

3 The seal on the water pump side is of the
mechanical type which bears on the rear face
of the impeller. The second seal, which is
mounted behind the mechanical seal is of the
normal feathered lip type. However, neither
sed| is avallable as a separate item as the
pump is sold as an assembly. Therefore, if on
Inspection the drainage hole shows signs of
leakage, the pump must be removed and
renewed.

Removal

4 Drain the coolant (see Chapter 1). Place a
suitable container below the water pump to
catch any residual oil as the water pump is
removed,

5 To remove the pump cover, unscrew the

8.2 Check the drain hole (arrowed) for
evidence of leakage
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8.5a Water pump cover boits (arrowed)
and hoses - J and K models

three bolts securing the cover to the pump
(one of which also secures the pump to the
crankcase), and remove the cover (see
illustrations). There is no need to detach the
hoses unless you want to. Note the position of
each bolt as they are different |engths.
Discard the cover O-ring as a new one must
be used.

6 Wiggle the water pump impeller back-and-
forth and in-and-out (see illustration). If there
is excessive movement the pump must be
renewed. Also check for corrosion or a build-
up of scale in the pump body and clean or
renew the pump as necassary.

7 To remove the pump body, slacken the
clamp securing the coolant hose to the pump
body and detach the hose (see illustration
8.8a). Unscrew the remaining bolt securing
the pump to the crankcase, on L, N and R
models noting the wiring clip (see illustration
8.8b). Carefully draw the pump from the
crankcase, noting how it fits (see illustration
8.9b). Remove the O-ring from the rear of the
pump body and discard it as a new one must
be used.

8 To remove the whole pump as an
assembly, slacken the clamps securing the
coalant hoses to the pump cover and body,
noting that access to the inner main hose is
restricted (detach it from the engine If it
proves stubborn), and detach the hoses,
noting which fits where (see illustrations 8.5a

8.9a Fit a new O-ring ...

8.5h Water pump cover bolts (arrowed)
and hoses - L, N and R models

or b and 8.8a). Unscrew the two bolts
securing the pump assembly to the
crankcase, on L, N and R models noting the
wiring clip, and carefully draw the pump out,
noting how it fits (see illustration and 8.9b).
Nate the position of sach bolt as they are
different lengths. Remove the O-ring from the
rear of the pump bedy and discard it as-a new
one must be used (see illustration 8.9a).
Separate the cover from the pump if required.

Installation

9 Apply a smear of engine oil to the new
pummp body O-ring and Install it onto the rear
of the pump body (see illustration). Install the
pump into the crankecase, aligning the slot in

i i N
B.8a Access to the inner hose (arrowed) is
restricted

Y

8.9b ... and install the pump

e ) _;. e 2—#
8.6 Check for freeplay between the
impeller and the housing

the impeller shaft with the tab on the oil pump
shaft (see illustration).

10 If the pump was removed as a whole,
install the two bolts securing the pump to the
crankcase, on L, N and R models not
forgeiting the wiring clip (see illustration
8.8b). Attach the coolant hoses to the pump
and secure them with their clamps (see
illustrations 8.8a and 8.5a or b). Otherwise
install the single bolt securing the body to the
crankcase, on L, N and R models not
forgetting the wiring clip, then attach the hose
and secure it with its clamp (see illustrations
8.8b and a).

11 To fit the cover, install a new O-ring into
its groove in the pump body (see illustration).

8.11 Fit a new O-ring into the groove in the
body...
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12 Install the cover onto the pump, then
install the bolts and tighten them securely
{see illustrations 8.5a and b). Make sure the
different bolts are in their correct locations.

138 If detached, attach the coolant hoses to
the pump cover and secure them with their
clamps (see illustrations 8.5a and b).

14 Refill the cooling system (see Chapter 1).

X
§
Removal

1 Before removing a hose, drain the coolant
(see Chapter 1),

2 Use a screwdriver to slacken the larger-
bore hose clamps, then slide them back along
the hose and clear of the union spigot: The
smaller-bore hoses are secured by spring
clamps which can be expanded by squeezing
their ears together with pliers, _
Caution: The radiator unions are fragile.
Do not use excessive force when
atternpting to remove the hoses.

9 Coolanthoses-
removal and installation

9.4a OnJ and K models, the union
(arrowed) is on the back of the block. ..

832,

.. then fit the cover

3 If a hose proves stubborn, release it by
rotating it on its union before working it off. If
all else falls, cut the hose with a sharp knife
then slit it at each union so that it can be
peeled off in two pleces. Whilst this means
renewing the hose, it is preferable to buying a
new radiator.

4 The water pipe inlet union to the eylinder
block can be removed by unscrewing the
retaining bolts (see illustrations). On J and K

9.4b ...on L, N and R models, it is on the
front (arrowed)

models, remove the carburettors (see Chapter
4) for access. If the union Is removed, the
O-ring must be renewed. The outlet pipes are
each secured by a single bolt (see
illustration). If they are removed, the O-rings
must be renewed. :

Installation

5 Slide the clips onto the hose and then work
it on to its respective union,

i the hose ls difficuitto
| HAYNES i i o, fLEAN S
|HIN'T] softened by soaking itin
_ ~ very hot water, or
alternatively a little soapy water can be
used as a lubricant.

6 Rotate the hose on its unions to settle it in
position before sliding the clamps Into place
and tightening them securely.

7 If either the inlet union to the cylinder block
or the outlet unions from the cylinder head
have been removed, fit a new O-ring, then
install the union and tighten the mounting
bolts securely.

= G = W4.s x;
9.4c Each outlet pipe is secured by a bolt
(arrowed)
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Fuel and exhaust systems
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Torque settings

Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to

the diameter of the thread, not the head.

BMMBOILE < comm e wiiens v .
emmbolt/nut ......... .. . ..
8 mm BONUt oo v samnnea sz 3
10mmbolt/nut .. ..o
T2 BBIBINEE cv o s sommion aamismntize v

6 mm flange bolt with 8 mm head
6 mm flange bolt/nut with 10 mm head
8 mm flange bolt/nut

10 mm flange bolt/nut
Exhaust downpipe nuts

1 General information and
precautions

General information

The fuel system consists of the fuel tank,
fuel tap, filters, fuel pump and relay,
carburettors, fuel hoses and control cables.

There are two fuel filters, one is fitted inside
the fuel tank and is part of the tap, and the
other is in the fuel line to the pump.

The carburettors used on all models are CV
types. On all models there is a carburettor for
each cylinder. For cold starting, a choke knob
is mounted on the top yoke, and Is connected
to the carburettors by a cable.

Air is drawn into the carburettors via an air
filter which is housed under the fuel tank.

The exhaust system is a four-into-one
design.

Many of the fuel system service proceduras
are considered routine maintenance items
and for that reason are included in Chapter 1.

Precautions
Warning: Petrol (gasoline) is

extremely flammable, so take

extra precautions when you

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

Always perform service procedures in a
well-ventilated area to prevent a build-up of
fumes.

Never worlk in a building containing a gas
appliance with a pilot light, or any other form
of naked flame. Ensure that there are no
naked light bulbs or any sources of flame or
sparks nearby.

Do not smoke (or allow anyone else to
smoke) while in the vicinity of petrol (gasoling)

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

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

Exhaust and sjlencer mounting bolts (J and K models) .............

or of components containing it. Remember
the possible presence of vapour from these
sources and move well clear befare smoking.

Check all electrical equipment belonging to
the house, garage or workshop where work is
being undertaken (see the Safety first! section
of this manual). Remember that certain
electrical appliances such as drills, cutters

etc. create sparks in the normal course of

operation and must not be used near petrol
{(gasoline) or any compenent centaining it.

‘Again, remember the possible presence of

fumes before using electrical equipment,

Always mop up any spilt fuel and safely
dispose of the rag used.

Any stored fuel that is drained off during
servicing work must be kept In sealed
containers that are suitable for holding petrol
(gasoline), and clearly marked as such: the
containers themselves should be kept in a
safe place. Note that this [ast point applies
equally to the fuel tank if it is removed from
the machine; also remember to keep ts filler
cap closed at all times.

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

Models are identified by
their production code letter
- refer to ‘ldentification
numbers’ at the front of this
manual for details.

HAYNES

HINT

2 Fuel tank and fuel tap -
removal and installation

A

Fuel tank

Removal

1 Make sure the fuel filler cap is secure and
fuel tap is in the OFF position. On J and K
models, remove the seat cowling (see
Chapter 8). On L, N and R models, remove the
rider's seat (see Chapter 8).

2 Remove the screw from the centre of the
fuel tap knob and remove the knob (see
illustration).

3 Place a rag under the fuel tap to catch any
residual fuel as the hose is detached. Release
the clamp securing the fuel hose to the tap
and detach the hose (see illustration).

4 Unscrew the bolt securing the front of the
tank to the frame and carefully lift the tank
away (see illustrations).

5 Inspect the tank mounting rubbers for signs
of damage or deterioration and renew them if
necessary.

Installation

Ve

Warning: Refer to the
precautions given in Section 1
before starting work.

6 Check that the tank mounting rubbers and
the collar for the front mounting are fitted,
then carefully lower the fuel tank into position.
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2.4a Unscrew the bolt at the front
(arrowed). ..

7 Install the front mounting bolt and washer
and tightan it securely (see illustration 2.4).
8 Fit the fuel hose onta its union on the tap
and secure it with the clamp (see illustration
2.3).

9 Fit the fuel tap knob and tighten its screw
(see illustration 2.2).

10 Start the engine and check that there is no
sign of fuel leakage, then shut if off.

11 On J and K models, install the seat
cowling (see Chapter 8). On L, N and R
models, install the rider’s seat (see Chapter 8).

Fuel tap

Removal

12 The tap should not be removed
unnecessarily from the tank to prevent the
possibility of damaging the O-ring or thefilter.
If the fuel tap is leaking, tightening the
retaining nut and the assembly screws may
help. If leakage persists, remove the tap as
described below and renew the O-ring. If the
tap appears blocked, remove it and check the
filter (see below). If a leakage or blockage
cannot be cured, fit 2 new tap.

13 Remove the fuel tank as described above.
Connect a drain hose to the fuel hose union
on the tap and insert its end in a container
suitable and large enough for storing the
petrol, Refit the fuel tap knob and turn the tap
to the RES position to allow the tank to drain.
14 Unscrew the nut securing the tap and
withdraw it from the tank (see illustration),

4.2 Remove the screws (A) and the
bolt (B) ...

2.4b ...and remove the tank

Check the condition of the O-ring. If it is in
good condition it can be re-used, though it is
batter to use a new one. If it is in any way
deteriorated or damaged it must be renewed.
15 Clean the gauze filter to remove all fraces
of dirt and fuel sediment. Check the gauze for
holes. If any are found, a new ane should be
fitted.

Installation

16 Install the fuel tap into the tank, using a
new O-ring if required, and tighten the nut
securely (see illustration 2.14).

17 Install the fuel tank (see above).

3 Fuel tank -
cleaning and repair

1 All repairs to the fuel tank should be carried
out by a professional who has experience in
this critical and potentially dangerous work,
Even after cleaning and flushing of the fuel
system, explosive fumes can remain and
ignite during repair of the tank.

2 |f the fuel tank is removed from the bike, it

should not be placed in an area where sparks
or open flames could ignite the fumes coming
out of the tank. Be especially careful inside
garages where a natural gas-type appliance is
located, because the pilot fight could cause
an explosion.

.. then lift the housing and detach the
hose (arrowed)

2.14 Unscrew the nut {arrowed) and
remove the tap

4 Airfilter housing -
removal and installation

Y

Removal

J and K models

1 Remove the fuel tank (see Section 2), and
the air filter (see Chapter 1).

2 Remove the six screws securing the filter
housing to the carburettor air duct holder and
the bolt securing the front of the housing to
the frame (see illustration).

3 Lift the housing up off the carburettors,
then release the clamp securing the engine
breather hose to the union on the front left-
hand corner of the housing and detach the
hose (see illustration).

L, N and R models

4 Remove the fuel tank (see Section 2).

5 Slacken the clamps securing the housing to
the air inlet ducts at the front, then release the
clamps securing the engine breather hoses to
the unions on the front of the housing and
detach the hoses (see illustration), If access
is too restricted, this can be done after the
housing has been displaced from the
carburettors.

6 Slacken the clamps securing the housing to
the carburettor inlet ducts at the back (see

—

4.5 Slacken the clamps (A) and detach the
hose (B) on each side . ..
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4.6 ...then slacken the four clamps (A)
and detach the sub-air cleaner by

removing the screw (B)...

illustration). Also remove the screw securing
the sub-air cleaner to the rear of the housing
and displace it.

7 Lift the housing up off the carburettors and
remove it.

Installation

8 Installation is the reverse of removal. Check
the condition of the breather hose(s) and
clamp(s} and renew them if necessary. On J
and K models, make sure the collar is in place
in the front mounting rubber. On L, N and R
models, make sure the Inlets locate correctly
onto the air ducts and tighten the clamps (see
illustration). '

5 Idle fuel/air mixture
adjustment -
general information

1 The pilot screws (see illustration 8.12a or
8.12b) are set to their correct position by the
manufacturer and should not be adjusted or
removed unless it is necessary to do so
during a carburettor overhaul. If the screws
are to be removed, record the pilot screw's
current setting by turning the screw it in until it
seats lightly, counting the number of turns
necessary to achieve this, then fully unscrew
it. On installation, the screw is simply backed
out the number of turns you've recorded.

2 If the engine runs extremely rough at idle or
continually stalls, and If a carburettor overhaul

7.4a Disconnect the throttle position
sensor wiring connector . ..

! ,-- A :.-. : J & ‘

4.7 ...and remove the housing

does not cure the problem, take the
motorcycle to a dealer equipped with an
exhaust gas analyser. They will be able to
properly adjust the idle fuel/air mixture to
achieve a smooth idle and restore low speed
performance.

6 Carburettor overhaul -
general information

1 Poor engine performance, hesitation, hard
starting, stalling, flooding and backfiring are
all signs that major carburetter maintenance
may be required.

2 Keep in mind that many so-called
carburettor problems -are really not
carburettor problems at all, but mechanical
problems within the engine or ignition system
malfunctions. Try to establish for certain that
the carburettors are in need of maintenance
before beginning a major overhaul,

3 Check the fuel tap and filters, the fuel
hoses, the fuel pump and its relay, the Inlet
manifold joint clamps, the air filter, the ignition
system, the spark plugs and carburettor
synchronisation before assuming that a
carburetior overhaul is required.

4 Most carburettor problems are caused by
dirt particles, varnish and other deposits
which build up in and block the fuel and air
passages. Also, in time, gaskets and O-rings

7.4b ... and release the idle speed
adjuster

on the inlet on each side of the lug on the
air duct (arrowed)

shrink or deteriorate and cause fuel and air
leaks which lead to poor performance.

5 When overhauling the carburettors,
disassemble them completely and clean the
parts thoroughly with a carburettor cleaning
solvent and dry them with filtered,
unlubricated compressed air. Blow through
the fuel and air passages with compressed air
to force out any dirt that may have been
loosened but not removed by the solvent.
Once the cleaning process is complete,
reassemble the carburettor using new gaskets
and O-rings.

6 Before disassembling the carburettors,
make sure you have all necessary O-rings and
other paris, some carburettor cleaner, a
supply of clean rags, some means of blowing
out the carburettor passages and a clean
place to work. It Is recommended that anly
one carburettor be overhauled at a time to
avoid mixing up parts.

7 Carburettors —

Ve

removal and installation
Warning: Refer to the
precautions given in Section 1

A before starting work.

Removal

1 Remove the fuel tank and the air filter
housing (see Sections 2 and 4). On L, N and R
models, remove the rear trim panels (see
Chapter 8).

2 Detach the choke cable from the
carburettors (see Section 12, Step 2).

3 Detach the throttle cables from the
carburettors (see Section 11, Steps & and 4),
If access is too restricted, detach them after

the carburettors have been lifted off the

cylinder head iniets.

4 On L. N and R models, disconnect the
throtile position sensor wiring connector from
the right-hand end of the carburettors (see
illustration). Also release the idle speed
adjuster from its holder and feed it through to
the base of the carburettors (see illustration).
5 Release the clamp securing the fuel supply
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7.5 Release the clip and detach the fuel
hose

hose to the inlet union on the carburettors and
detach the hose, being prepared for any
residual fuel (see illustration).

6 On J and K models, fully slacken the upper
clamps on the cylinder head inlet rubbers,
then ease the carburettors off the inlets,
noting that they are quite a tight fit, and
remove them. Note: Keep the carburettors
upright to prevent fuel spillage from the fioat
chambers and the possibility of the piston
diaphragms being damaged.

7 On L, N and R medels, fully slacken the
upper clamps on the cylinder head inlet
rubbers on cylinders 1 and 4, and the lower
clamps on cylinders 2 and 3. Access the
screws on cylinders 2, 3 and 4 using a long
screwdriver inserted through the hole in each
side of the frame (see illustrations). Ease the
carburettors off the inlets, noting that they are
quite a tight fit, and remove them (see
illustration). Note: Keep the carburettors
upright to prevent fuel spillage from the float
chambers and the possibility of the piston
diaphragms being damaged.

Caution: Stuff clean rag into each cylinder

head inlet after removing the carburettors

to prevent anything from falling in.

8 Place a suitable container below the float

-@\l § o g ; : -

¥

7.7d Carefully lift the carburettors off the inlets

5 i == =
7.7a Slacken the upper clamp on No. 1
cylinder

chambers, then slacken the drain screw on
each chamber in turn and drain all the fuel
from the carburettors (see illustration).
Discard the drain screw Q-rings as new ones
must be used. Once all the fuel has been
drained, fit the new O-rings and tighten the
drain screws securely.

9 If necessary, stacken the clamps securing
the inlet rubbers to the cylinder head or

‘carburettors and remove the rubbers, noting

which way up and round they fit.

Installation

10 Installation is the reverse of removal,
noting the following.

a) Check for cracks or splits in the cylinder

* head Infet rubbers, and renew them if
necessary.

b) If removed, make sure the inlet rubbers
are installed with the CARB marking
facing out (towards the carburettor), and
so that the arrow next to the UP mark
points upwards and the slot in the base of
the rubber locates over the lug on the
inlet manifold. Also make sure the wire
bracket on each clamp locates over the
lug on the rubber for correct positioning
of the clamps.

¢) Make sure the carburettors are fully

7.7b Access No. 2 via the hole in the left-
hand side of the frame . ..

0 ux

. and Nos. 3 and 4 via the hole in
the right-hand side

engaged with the inlet rubbers and the
clamps are securely tightened.

d) Make sure all hoses are correctly routed
and secured and not trapped or kinked.

e) Refer to Section 11 far installation of the
throttle cables and section 12 for the
choke cable. Check the operation of the
cables and adjust them as necessary (see
Chapter 1).

f) Check idle speed and carburettor
synchronisation and adjust as necessary
(see Chapter 1).

7.8 Carburettor drain screws (arrowed)
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8.3a Top cover screws (A) - J and K models. Remove the choke

cable bracket (B) to access No. 3 carburettor

8 Carburettors - disassembly,
cleaning and inspection

A

:\
Warning: Refer to the
precautions given in Section 1
before starting work.

Disassembly

1 Remove the carburettors from the machine
as described In the previous Section. Note:
Do not separate the carburettors unless

8.4 Peel the diaphragm off the carburettor
and withdraw the diaphragm and piston
assembly

absolutely necessary; each carburettor can be
dismantied sufficiently for all normal cleaning
and adjustments while in place on the
mounting brackets. Dismantle the carburetiors
separately to avoid interchanging parts.

2 On J and K models, if required, remove the
air duct assembly from the carburettors (see
Section 9, Step 3), but note that this Is not
necessary for carburettor disassembly and
cleaning, unless they are being separated.

3 Unscrew and remove the top cover
retaining screws (see illustrations). Lift off
the cover and remove the spring from Inside

8.5a Push down on the retainer and turn it
toreleaseit...

... then remove the retainer. ..

8.3b Top cover screws (arrowed) - L, N and R models

L) s 14

the piston (see illustration 10.14a). On J gnd
K models, when working on No. 3 carburettor,
it is necessary to remove the choke cable
holder to access the screws.

4 Carefully peel the diaphragm away from its
sealing groove in the carburettor and
withdraw the diaphragm and piston assembly
{see illustration). Note how the tab on the
diaphragm fits in the recess In the carburettor
body.

Caution: Do not use a sharp instrument to
displace the diaphragm as it is easily
damaged.

5 On J and K medels, if required, gently push
down on the jet needle retainer using a
Phillips screwdriver and rotate it until its tab is
released from the protrusions inside the
piston, then remove the retainer and spring
(see illustrations). Push the needle up from
the bottom of the piston and withdraw it fram
the top (see illustration). Take care not to
lose the washer that fits between the head of
the needle and the piston.

6 On L. N and R models, if required, thread a
4 mm screw into the top of the needie holder
(one of the top cover retaining screws is ideal),
then grasp the screw head using a pair of
pliers and carefully draw the holder out of the
piston (see illustrations). Note the spring that

X

8.5¢c ... and push the needle up from the
bottom

8.6a Thread a screw into the retainer. . .



Fuel and exhaust systems 47

8.6b ...and use it to pull the retainer out

fits inside the holder, Push the neadle up from
the bottom of the piston and withdraw it from
the top (see illustration 10.12a). Note the
washer that fits between the head of the
needle and the piston. Discard the O-ring on
the holder as a new one must be used.

7 Remove the screws securing the float
chamber to the base of the carburettor and
remove It (see illustration). Remove the
rubber gasket and discard it as a new one
must be used. On J and K models, when
working on Nos. 1 or 2 carburettors, first
remove the idle speed adjuster holder (see
illustration),

8 Using a pair of thin-nose pliers, carefully
withdraw the float pin (see illustration), If
necessary, displace the pin using a small

8.7a Float chamber screws (arrowed) -
L, N-and R models shown

puneh or a nall. Remove the float and unhook
the float needle valve, noting how it fits onte
the tab on the float (see illustration 10.8a).
On J and K modeis, if required, unscrew and
remove the float needle valve seat and its
sealing washer (see illustration 8.9a).

9 Unscrew and remove the pilot jet (see
illustrations).

10 Unscrew and remove the main jet from
the base of the needle et (see illustration
8.9a or b).

11 Unserew and remove the needle jet (see
illustration 8.9a or b).

12 The pilot screw can be removed If
required, but note that its setting will be
disturbed (see Haynes Hint). Unscrew and
remove the pilot screw along with its spring,

8.8 Withdraw the float pin and remove the
float assembly

8.12a Pilot screw (arrowed) -
J and K models

8.92 Float needle valve seat (A), pilot jet
(B), main jet (C), needle jet (D) -
J and K model

8.7b The holder is secured by two screws
(arrowed)

washer and O-ring (see illustrations). Discard
the O-ring as a new one must be used.

PRy 7o record the pilot screw’s
current setting, turn the
m screw in until it seats lightly,

counting the number of
turns necessary to achieve this, then
ﬁ'.:'ﬂy' unscrew it, On installation, the
screw is simply backed out the number
of turns you've recorded.

13 On J and K models, if you want to remove
a choke plunger, slacken the screw on the
plunger actuating arm, then lift the arm off the
plunger (see illustration). Unscrew the choke

8.12 Pilot screw (arrowed) -
L, N and R models

8.13 Slacken the screw on the arm (A]
then lift the arm off the plunger (B) and
unscrew the nut (C)
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8.14a Remove the screws (arrowed) and
washers and lift off the bar. . .

plunger nut and withdraw the plunger
assembly from the carburettor body, noting
how it fits.

14 On L, N and R models; if you want to
remove a choke plunger, remove the screws
securing the choke plunger linkage bar to the
carburetiors, then remove the plastic washers
(see illustration). Lift off the bar and remove
the return spring, noting how it fits, and
remove the collars (see illustration). Unscrew
the choke plunger nut and withdraw the
plunger and spring from the carburettor body,
noting how they fit. Take care not to lose the
spring when removing the nut.

Cleaning

Caution: Use only a petroleum based
solvent for carburettor cleaning. Don't use
caustic cleaners.

15 Submerge the metal components in the
solvent for approximately thirty minutes (or
longer, if the directions recommend it).

16 After the carburettor has soaked long
enough for the cleaner to loosen and dissolve
most of the varnish and other deposits, use a
nylon-bristled brush to remove the stubborn
deposits. Rinse it again, then dry it with
compressed air.

17 Use a jet of compressed ajr to blow out all
of the fuel and air passages in the main and
upper body, not forgetting the air jets in the
carburettor inlet.

Caution: Never clean the jets or passages
with a piece of wire or a drill bit, as they

¥l 0 - 0 |
8.19 Check the tapered portion of the pilot
screw (arrowed) for wear

8.14b ... noting how the arms locate on the
plungers (A) and the return spring (B) fiis

will be enlarged, causing the fuel and air
metering rates to be upset.

Inspection

18 Check the operation of the choke plunger.
If it doesn't move smoothly, inspect the
plunger assembly and linkage components
and renew any that are worn, damaged or
bent (see illustration).

19 If removed from the carburettor, check the
tapered portion of the pilot screw and the
spring and O-ring for wear or damage (see
illustration). Renew them if necessary.

20 Check the carburettor body, float chamber
and top cover for cracks, distorted sealing
surfaces and other damage. If any defects are
found, renew the faulty component, although
renewal of the entire carburettor will probably
be necessary (check with a dealer on the
availability of separate companents).

21 Check the piston diaphragm for splits,
holes and general deterioration (see
illustration). Holding it up to a light will help to
reveal problems of this nature.

22 |nsert the piston in the carburetior body
and check that the piston moves up-and-
down smoothly. Check the surface of the
piston for wear. If it's worn excessively or
doesn’t move smoothly in the guide, renew
the components as necessary.

23 Check the jet needle for straightness by
rolling it on a flat surface such as a piece of
glass. Renew it if it's bent or if the tip is worn.

24 Check the tip of the float needle valve and
the valve seat (see illustration). If either has

8.21 Check the piston diaphragm for splits
or other damage

8.18 Choke plunger components -
L, N and R models

grooves or scratches in it, or is in any way wom,
they must be renewed as a set. Gently push
down on the rod on the top of the needle valve
then release it - if It doesn't spring back, renew
the vaive. On J and K models, also check the
condition of the valve seat sealing washer.

25 Operate the throttle shaft to make sure
the throttle butterfly valve opens and closes
smoothly, IT it doesn't, cleaning the throttle
linkage may help. Otherwise, renew the
carbursttor.

26 Check the float for damage. This will
usually be apparent by the presence of fuel
inside the float. If the float is damaged, it must

be renewed.

Warning: Refer to the
precautions given in Section 1
before proceeding

Separation

1 The carburettors do not need to be
separated for normal overhaul. If you need to
separate them (to renew a carbursttor body,
for example), refer to the following procedure.
2 Remove the carburettors from the machine
(see Section 7). Mark the body of each
carburettor with its cylinder location to ensure
that it is positioned correctly on reassembly
(see illustrations). On L, N and R models, if

9 Carburettors - .
separation and joining

s NGRS
8.24 Check the valve's spring loaded rod
(A) and tip (B) for wear or damage
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H31137

H31138

9.2b Carburettor assembly - L, N and R models
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- . i e s ¥ N’
9.3a Remove the screw securing the sub-
air cleaner (A), then bend back the tabs
and remove the duct holder screws (B)

required, remove the throttle position sensor
(see Chapter 5).

3 On J and K models, remove the screw
securing the sub-air cleaner to the air duct
holder (see illustration). Bend back the tabs
on the lockplates between each pair of
screws securing the air duct holder to the
carburettors, then remove the screws and Iift
off the duct holder, noting which way round it
fits and how it locates onto the dowels. Also
note how the rubber flanges locate around the
air pipes. Remove the dowels from each
carburettor inlet if they are loose. Discard the
lockplates as new ones should be used.
Remove the screws securing the idle speed
adjuster bracket to the float chambers on
Nos. 1 and 2 carburetiors and detach the
brackst (see illustration 8.7b). Remove the
screws securing the choke actuating lever
bracket to the top of the carburettors and
remove the bracket (see illustration). Slacken
all the choke plunger actuating arm screws
and lift the arms off the plungers (see
illustration). Remove the screws securing the
joining plate to the top of the carbursttors and
remove the plate (see illustration).

4 On L, N and R models, remove the screws
securing the choke plunger linkage bar to the
carburettors, then remove the plastic washers
(see illustration 8.14a). Lift off the bar and
remove the return spring, noting how they fit,
and remove the collars (see illus-

the joining plate

i il
i \

9.3b Remove the screws (arrowed) and
‘the bracket

tration 8.14b). Unscrew the nut on one end of
each threaded stud which Joins the
carburettors together, then withdraw the bars
(see illustration).

5 Make a careful note of how the carbursttor
synchronisation springs and throttle linkage
springs are arranged to ensure that they are
fitted correctly on reassembly (see
illustration). Also note the arrangement of the
various hoses and their unions.

6 Carefully separate the carburettors, taking
care not to damage the fuel and air vent joints
between each carburettor or lose the screws
from the throttle linkages. Keep a careful
watch on all springs as the carburettors are
separated; the synchronisation springs should
stay with the adjusting screws, but if they
don't, find them and instail them so they
aren't lost. On J and K models, note how the
choke actuating arms, return spring and bar
are fitted and come apart as the carburettors
are separated as an aid to installation.

7 Pull out the fuel fittings and vent line fittings
and the joining pieces and discard the O-rings
where fitted as new ones must be used.

Joining

8 Assembly is the reverse of the disassembly
procedure. Use new O-rings on the fuel and
vent line fittings, and smear them with oil.
Check the operation of both the choke and
throttle linkages ensuring that both operate

9.4 Unscrew the nuts (arrowed) and
withdraw the studs

:_ q"..-

9.3¢c Slacken the screws (arrowed) and lift
off the arms

smoothly and return quickly under spring
pressure before installing the carburettors on
the machine. Check carburettor
synchronisation (see Chapter 1).

10 Carburettors —reassembly S
-and float height check ay
R

Warning: Refer to the
A precautions given in Section 1
before proceeding.
Note: When reassembling the carburettors, be
sure to use new (O-rings and seals. Do not
overtighten the carburettor jets and screws as
they are easily damaged.
1 If removed, install the choke plunger
-assemblies into the carburettor bodies.
2 On J and K models, locate the actuating
arms on the choke plungers (see illustration
8.13). Align the actuating arms so that the gap
between them and each plunger is equidistant
(so that each plunger opens simultaneously
when the choke is activated), then tighten the
clamp screws onto the bars,
3 On L, N and R models, fit the choke linkage
bar collars, then locate the return spring and
the bar, making sure the arms fit onto the
plungers, then fit the plastic washers and
secure the bar with the screws (see
illustrations 8.14b and a).

i~
il

IL'nu-

.,|.||:-;..|-.| ||Il§!|||}

LA

9.5 Synchronisation and linkage spring
set-up - L, N and R models
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10.5 Install the pilot jet . . .

4 Install the pilot screw (if removed) along with
its spring, washer and O-ring, turning It in until
it seats lightly (see illustrations 8.12a or b).
Now, turn the screw out the number of tums
previously recorded on disassembly.

5 Install the pllot jet into the carburettor (see
illustration).

6 Install the needle jet into the carburettor
(see illustration). Screw the main jet into the
end of the needle jet (see illustration).

7 On J and K models, install the float needle
valve seat and its sealing washer, using a new
one if the old is damaged or deformed (see
illustration 8.8.9a).

8 Fit the float needle valve onto the float, then
position the float assembly in the carburettor,
making sure the needle valve locates in lis
seat, and install the pin, making sure it is
secure (see illustrations).

9 To check the float height, hold the
carburettor so the float hangs down, then tilt it
back until the needle valve is just seated, but
not so far that the needle’s spring-loaded tip

is compressed. Measure the distance

between the gasket face (with the gasket
removed) and the bottom of the float with an
accurate ruler (see illustration). The correct
setting should be as agiven In the

10.9 Measuring float height

10.6a .

10.8a Fit the needie valve onto the
float...

Specifications at the beginning of the
Chapter. On J and K models, if it is incorrect,
adjust the float helght by carefully bending the
float tab a little at a time until the correct
height Is obtained. Repeat the procedure for
all carburettors. On L, N and R models, the
float height is not adjustable, so if it is
incorrect the float may be damaged and
should be renewed.

10 With the float height checked, fit a new
rubber gasket onto the float chamber, making
sure it is seated properly in its groove, and

10.8b

... and install the float assembly -
L, N and R modeis shown

install the chamber onto the carburettor (see
illustrations).

11 On J and K meoedels, if removed, fit the
washer onto the jet needie and insert the
needle into the piston (see illustration 8.5¢c).
Fit the retainer and spring into the pistan, then
push down on It using a Phillips screwdriver
and rotate it until its tab locks under the
protrusion in the piston (see illustrations 8.5b
and a).

12 On L, N and R models, fit the washer onto
the jet needle and insert the needle into the

3 = Ny £
10.10 Fit a new gasket into the groove and install the float
chamber
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10.12a Insert the jet needle with its
washer., ..

10.13b ... making sure the diaphragm

edge fits into the groove and the tab is

correctly positioned around the air hole
{arrow) = J and K models shown

piston (see illustration). Fit a new O-ring into
the groove in the needle holder, and make
sure the spring is inside. Insert the holder into
the centre of the piston and push it down until
the O-ring is felt to locate in its groove in the
piston (see illustration). Remove the screw
used on removal from the holder, if not
already done.

13 Insert the piston assembly into the body
and lightly push it down, ensuring the needle
is correctly aligned with the needle jet (see
illustration). Align the tab on the diaphragm
with the recess in the carbursttor body, then
press the diaphragm outer edge into its
groove, making sure it is correctly seated and
that the tab locates in the recess around the
air hole (see illustration). Check the
diaphragm is not creased, and that the
piston moves smoothly up and down in its
guide.

14 Install the spring inta the piston (see
illustration). Fit the top cover to the
carburettor, making sure the top of the spring
locates over or into (according to type) the
raised section on the inside of the cover,
and aligning the protrusion on the cover
with the tab on the diaphragm and, then
tighten the cover screws securely (see
illustration).

15 OnJ and K models, if removed, install the
air duct assembly (see Section 9, Step 3).

16 Install the carburettors (see Section 7).

. .. then press in the holder

10.12b

10.13a Install the diaphragm/piston
assembly...

10.14a Install the spring ...

11 Throttle cables -
removal and installation

A

Removal

1 Remove the fuel tank and the air filter
housing (see Sections 2 and 4). Whilst it is
possible to detach the throttle cables with the:
carburettors In situ, there is a limited amount
of space to work in and it can be tricky. If

Ly

Warning: Refer to the
precautions given in Section 1
before proceeding.

unscrew the adjuster (B) until the captive
nut (C) is free of its lug, then slip the
adjuster out of the bracket. ..

= 2= e

10.14b ... then fit the top cover

required, displace the carburettors to improve
access (see Section 7).

2 Turn the handlebars onto full left lock to
provide the maximum freeplay in the cables.
Mark each cable according to its location. The
accelerator eable is the upper cable in the
bracket, the daceleratar cable is the lower.
Slacken the locknut on the upper cable
adjuster and thread the adjuster fully in, then
tighten the locknut against it (see illus-
tration 11.5a). This resets the adjuster 1o the
start of its range.

3 At the carburettor end, slacken the upper
(accelerator) cable adjuster locknut, then
unscrew the adjuster until the captive nut is
clear of the small lug on the bracket
(see illustration). Slip the adjuster out of the
bracket and detach the cable nipple from the
carburettor throttle cam (see illustration).

11.3b .
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11.4a Unscrew the holder until the captive
nut is clear of its lug, then slip the cable
out of the bracket ...

4 Now unscrew the lower (decelerator) cable
holder until the captive nut Is free. then slip
the holder out of the bracket and detach the
cable nipple from the cam (see illustrations).
Withdraw the cables from the machine noting
the correct routing of each cable.

5 Unscrew the lower (decelerator) cable elbow
nut at the throttle pulley housing and slacken
the upper (accelerator) cable locknut (see
illustration). Remove the housing screws and
draw off the rear half (see illustration). Detach
the cable nipples from the pulley, then detach
the front housing half from the handlebar and
withdraw the lower elbow and cable from the
housing (see illustrations). Thread the
housing off the upper elbow and withdraw the
cable from the housing (see illustration). Mark
each cable to ensure it is connected correctly
on installation.

Installation

6 Fit the accelerator cable elbow into the
upper sccket of the front half of the throttle
pulley housing and thread the housing onto it
(see illustration). Lubricate the cable nipple
with multi-purpose grease and install it into
the throttle pulley (see illustration), Fit the
decelerator cable into the lower socket and
tighten the nut, then lubricate the cable nipple
with multi-purpose grease and install it into
the pulley (see illustration and 11.5¢). Fit the
front half of the housing over the pulley and
onto the handlebar.

11.6a Thread the housing onto the upper
cablenut...

11.5b Remove the screws (A) and the rear
half of the housing (B)

11.6b ... then fit the cable end into the
pulley

11.5a Unscrew the lower nut (A), and
slacken the upper nut (B). Cable adjuster
locknut (C) and adjuster (D)

11.5e Thread the housing off the upper
cable nut

11.6¢ Thread the lower cable n
housing

ut into the
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11.7 Locate the pin (arrowed) into the hole
in the handlebar

7 Fit the rear half of the housing onto the
handlebar, making sure the pin locates in'the
hole in the handlebar, and install the screws,
tightening them securely (see illustration and
11.5b).

8 Feed the cables through to' the
carburettors, making sure they are correctly
routed. The cables must not interfere: with any
other component and should not be kinked or
bent sharply.

9 Lubricate the decelerator cable nipple with
multi-purpose grease:and fit it into the lower
socket on the carburettor throttle cam (see
illustration 11.4b). Fit the cable holder into
the lower bracket, locating the nut against the
lug so that it is captive, then thread the holder
Into the nut until it is tight (see illustration).
10 Lubricate the accelerator cable nipple
with multi-purpose grease and fit it into the
upper socket on the carburettor throttle cam
(see illustration 11.3b). Fit the accelerator
cable adjuster into the upper bracket, then
thread the lower nut up the adjuster (see
illustration 11.3a). Locate the nut against the
lug so that it is captive, then thread the
adjuster into the nut until the specified amount
of cable freeplay is obtained (see illustration)
(see Chapter 1). Tighten the locknut against
the bracket.

11 Operate the throttle to check that it opens
and closes freely. '

12 Check and adjust the throttle cable
freeplay if required (see Chapter 1), Turn the

!

1 )

3 i1
i

12.2a Slacken the bracket screw
(arrowed) and release the outer cable . ..

11.9 Locate the cable holder in the
bracket so that the nut is against the lug,
(arrow) and fully tighten the adjuster

handlebars back and forth to make sure the
cable doesn't cause the steering to bind.

13 Install the carburettors (if displaced), the
air filter housing and the fuel tank (see

Sections 7, 4 and 2).

14 Start the engine and check that the idle
speed does not rise as the handlebars are
turned. If it does, the throttle cables are
routed incorrectly. Correct the problem before
riding the motorcycle.

12 Choke cable -
removal and installation

I

Removal

1 Remove the fuel tank and the alr filter
housing (see Sections 2 and 4).

2 Slacken the choke outer cable bracket
screw and free the cable from the bracket on
the front of the carburettors, then detach the
inner cable nipple from the choke linkage
lever (see illustrations). Withdraw the cable
from the machine noting the correct rauting.

3 Unscrew the left-hand fork clamp bolt
securing the choke knob'to the top yoke and
remove the cable (see illustration).

Installation

4 Locate the choke knob bracket against the
top yoke and tighten the bolt securely.

o

! i 1y

12.2b ... then free the inner cable nipple
from the lever

then set the freeplay by turning the
adjuster (B) and tighten the locknut (C)
against the bracket

5 Feed the cable through to the carburettors,
making sure it is correctly routed. The cable
must not interfere with any other component
and should not be kinked or bent sharply.

6 Lubricate the cable nipple with multi-
purpose grease and attach it to the choke
linkage lever on the carburettor (see
illustration 12.3b). Fit the outer cable into its
bracket, making sure there is a small amount
of freeplay in the inner cable, and tighten the
screw (see illustration 12.3a).

7 Check the operation of the choke cable
(see Chapter 1).

8 Install the air filter housing and the fuel tank
(sée Sections 4 and 2).

13 Exhaust system -
removal and installation

Vi

Warning: If the engine has been
running the exhaust system will
be very hot. Allow the system to
cool before carrying out any
work.
Note: The exhaust systern can be removed &as
a complete assembly. The silencer and
downpipe assembly can be separated if
required, but this is best done after the
complete system has been removed, rather
than dfoing it in situ,

12.3 Unscrew the bolt and detach the
choke knob bracket
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13.2 Unscrew the downpipe nuts
(arrowed) ...

13.5 The silencer end can is secured by
three bolts

Removal

1 Remove the lower fairing (see Chapter 8).

2 Unscrew the nuts securing the downpipes
to the cylinder head (see illustration).

3 Unscrew the nut and remove the bolt
securing the silencer to the bracket (see
illustration).

4 Unscrew the nut that secures the exhaust
system to the frame, but leave the bolt in
place (see illustration). Support the system,
then withdraw the mounting bolt and
manoeuvre the exhaust away from the bike.

5 If required, remove the three bolts to
separate the silencer end can from the
downpipe assembly (see illustration),
Discard the joint gasket as a new one must be
used,

Installation

6 Installation is the reverse of removal, noting

the following:

al Leave all fasteners loose until the entire
system has been installed, making
alignment easier.

B) Use new gaskets in each cylinder head
port and between the downpipe assembly
and the sifencer end can, if separated
(see iflustrations). Use a dab of grease to
hold them in place while installing the
exhaust.

‘c) Check the condition of the rubber
mountings on the silencer end can
bracket and the frame and renew them if
they are damaged or deteriorated.

13.6a Lever out the old gaskets ...

d) Tighten the mounting nuts, and on J and
K mogels the bolts to the torque settings
specified at the beginning of the Chapter.
Tighten the downpipe nuts first.

&) Run the engine and check that there are
no exhaust gas leaks.

14 Fuel pump - check,

7

Warning: Gasoline (petrol) is

removal and installation
extremely flammable, so take
extra precautions when you

work on any part of the fuel

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

J and K models shown

13.6b ... and install new ones

don’t work in a garage where a natural
gas-type appliance (such as a water
heater or clothes dryer) is present, If you
spill any fuel on your skin, rinse it off
immediately with soap and water. When
you perform any kind of work on the fuel
system, wear safely glasses and have a
fire extinguisher suitable for a class B type
fire (flammable liquids) on hand.

Check

1 All models are fitted with a fuel pump. The
fuel pump is located under the rider's seat
(see illustration). The fuel cut-off refay is also
located under the seat on J and K models, but
on L, N and R models it is on the right-hand
side of the frame ahead of the rear master
cylinder reservoir (see illustrations). Remove

14.1b Cut-off relay (arrowed) -
J and K models
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14.1c Cut-off relay (arrowed) -
L, N and R models

the seat cowling to access all areas (see
Chapter 8).

2 The fuel pump is controlled through the fuel
cut-off relay so that it runs whenever the
ignition is switched ON and the ignition is
operative (ie, only when the engine is turning
over). As soon as the ignition is killed, the
relay will ‘cut off the fuel pump's electrical
supply (so that there js no risk of fuel being
sprayed out under pressure in the event of an
accident).

3 It'should be possible to hear or feel the fuel
pump running whenever the engine is turning
over — either place your ear close beside the
pump or feel it with your fingertips. If you can't
hear or feel anything, check the circuit fuse
(see Chapter 9). If the fuse is good, check the
pump and relay for loose or corroded
connections or physical damage and rectify
as necessary.

4 [f the circuit is fine so far, switch the ignition
OFF. Unplug the relay's wiring connector and
connect across the
black/blue wire terminals with a short length
of insulated jumper wire. Switch the ignition
ON; the pump should operate. Turn OFF the
ignition and disconnect the jumper wire when
testing is complete.

5 If the pump operated when tested as
described in Step 4 either the relay or its
wiring is at fault.

6 If the pump still did not operate, trace the
wiring from the pump and disconnect it at the
black 2-pin  wiring connector (see

illustrations). Using a fully charged 12 volt

relay’'s black and

14.6a Fuel pump wiring connector -
J and K models

battery and two insulated jumper wires,
connect the positive (+ve) terminal of the
battery to the pump’s black/blus wire
terminal, and the negative {~ve) terminal of the
battery to the pump's green wire terminal. The
pump should operate. If the pump does not
operate it must be.renewed. Disconnect the
battery and jumper wires.

7 Honda do not provide any test details for
the relay, so the best way to determine
whether it is faulty is by substituting a known
good one. If the pump now works, the old
relay is proven faulty. If the pump still does
not work, check all the wiring and connectors
between the pump and relay, and between
the relay and the other components In the
system, using the wiring diagrams at the end
of Chapter 9. If this does not cure the
problem, bear in mind that the ignition control
unit could be faulty.

8 If the pump operates but is thought to be

delivering an insufficient amount of fuel, first

check that all fuel hoses are in good condition
and not pinched or trapped. Gheck that the
fuel filters in the fuel tank and fuel delivery
hose are not blocked.

9 The fuel pump's output can be checked as
follows: make sure the ignition switch is OFF,

10 Release the clamp securing the fuel

supply hose to the inlet union on the

carburettors and detach the hose, being
prepared for any residual fuel (see illustration
7.5). Place the end into a graduated beaker,

11 Disconnect the fuel cut-off relay wiring
connector, Using a short length of insulated

. and detach the drain hose from
the underside

14.16b ..

14.6b Fuel pump wiring connector -
L, N and R models

jumper wire, connect across the black and the
black/blue wire terminals of the connector.

12 Turn the ignition switch ON and let fuel
flow from the pump into the beaker for exactly
5 seconds, then switch the ignition OFF.

13 Measure the amount of fuel that has
flowed into the beaker, then multiply that
amount by 12 to determine the fuel pump flow
rate per minute. The minimum flow rate
required is 660 cc per minute on J and K
models, and 700 cc per minute on L, N and R
models. If the flow rate recorded is below the
mirimum reguired, then the fuel pump must
be renewed.

Removal

14 Make sure both the ignition and the fuel
tap are switched OFF. On L, N and R modals;
displace the carburettors from the inlet
manifolds and position them clear to provide
access to the fuel pump (see Section 7). There
should be no need to disconnect the throttle
cables, though care must be taken to properly
support the carburettors. Remove them
completely if required,

15 Trace the wiring from the fuel pump and
disconnect it at the black 2 pin connector
(see illustrations 14.6a or b).

16 Make a note or sketch of which fuel hose
fits where as an aid to installation. Using a rag
to mop up any spilled fuel, disconnect the two
fuel hoses from the fuel pump (see
illustration 14.1a). Displace the pump with its
rubber mounting sleeve from the mounting
bracket, then turn it to access the drain hose
on the underside and detach the hose (see
illustrations). Remove the pump.

17 To remove the fuel cut-off relay,
disconnect the relay wiring connector and
remave the relay from its mounting lug.

Installation

18 Installation is a reverse of the removal
procedure. Make sure the fuel hoses are
correctly and securely fitted to the pump —the
hose from the In-line filter attaches to the
union marked INLET; the hose to the
carburettors attaches to the other union, Start
the engine and check carefully that there are
no leaks at the pipe connections:
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Specifications

Note: Madels are identified by thelr production code letter — refer to ‘Identification numbers’ at the front of this manual for details.

General information

Cylinder numbering (from left-hand to right-hand side of the bike) .... 1-2-3-4
Firing order .. ... AR FER s T e A 1-2-4-3
T e T o i W et see Chapter 1
Ignition timing
AEIED il S o e 3 S i . 5w e srinsmss o qumsarmcvcarerdsome dea LTl 18° BTDC
Full advance

AN K TN OIS & i s TaTea s o 4 ribee simprons e ol oo smtonre nomrencere oo are 20° BTDC

L, NangiRMAOABIES «vice s mmmns waises e st e Sobmes i 32° BTDC

Pulse generator coils
ROSISTATGEY 1ooumus Samus «eimire sl se i CS e, S s b s 340 to 420 ohms @ 20°C

Ignition HT coils
Primary winding resistance
Jand Kmodels . .. ... e e 2.6 10 3.2 ohms @ 20°C
L NANGR MOEEIS oo cormmna smnrim st o suiign ST el 2.0 to 4.0 ohms @ 20°C
Secondary winding resistance
with plug caps and leads

Jand Kmogels . ... vu e e e e e e 21.0 to 29.0 K-ohms @ 20°C
LN Sd BMBEels: - i AT i SR e e 23.0 to 27.0 K-ohms @ 20°C
without plug caps and 188dS . . . . ... ovirvs e i et 13.0to 17.0 K-ohms @ 20°C

Torque settings

Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to
the diameter of the thread, nat the head.

SmmbBbOIVNUE L . e e e e 5Nm

EMMUDBIAE wuaiars i e Va7 s S ST s s 10 Nm
BMMBOINUL L.ttt e e s 22 Nm
TORITBBIEINEE v wwsins e At s o s e S S b, & 35 Nm
T2mmMBOIMUE .. et i e s e s e e e e s 55 Nm
6 mm flange bolt with8mmhead .........coiviivivinenennn., 9Nm

6 mm flange bolt/nut with 10 mmhead . .......co0vriiennnnn.nn. 12 Nm
S RaNge BoltEE, silos cenmsia s Soa s DEEEE Ve E R, 27 Nm

10mmflange bolt/nut . ... .o e 40 Nm
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1 General information

All models are fitted with a fully
transistorised elsctronic ignition system,
which due to its lack of mechanical parts is
totally maintenance free. The system
comprises a rotor, pulse generator coil(s),
ignition control unit and ignition HT coils (refer
to the wiring diagrams at the end of Chapter 9
for detalls). J and K models are fitted with two
pulse genarator coils, while L, N-and R models
have one.

The ignition triggers, which are on the rotor
mounted on the left-hand end of the
crankshaft, magnetically operate the pulse
generator coll(s) as the crankshaft rotates.
The pulse generator coil(s) sends a signal to
the ignition contrel unit which then supplias
the ignition HT coils with the power necessary
to produce a spark at the plugs.

The systemn uses two colls, the left-hand
one supplying nos. 1 and 4 cylinder spark
plugs and the right-hand coll supplying nos. 2
and 3 cylinder plugs. On J and K models, the
coils are mounted under the frame cross-
member behind the air filter housing, while on
L, N and R models they are mounted on the
frame under the front of the air filter housing.

The ignition control unit incorporates an
electronic advance system controlled by
signals generated by the ignition triggers and
the pulse generator coil.

On L, N and R models the system
incorporates a safety interlock circuit which
will cut the ignition if the sidestand is put
down whilst the engine is running and in gear,
or if a gear is selected whilst the engine is
running and the sidestand is down. It also
prevents the engine from being started if the
sidestand is down and the engine is in gear
unless the clutch lever is pulled in. J and K
models have a simpler system, which does
not include a sidestand switch, but prevents
the engine frormn being started If it Is in gear
unless the clutch lever is pulled in, and it cuts
the starter circuit rather than the ignition
circuit.

2.2 Earth the spark plug and operate the
starter - bright biue sparks should be
visible

Because of their nature, the Individual
ignition system components can be checked
but not repaired. If ignition system troubles
occur, and the faulty component can be
isolated, the only cure for the problem is to
renew fthe part. Keep in mind that most
electrical parts, once purchased, cannot be
returned. To avoid unnecessary expense,
make very'sure the faulty component has
been positively identified before buying a new
part.

Mote that there is no provision for adjusting
the ignition timing on these models.

Models are identified by
‘their production code letter
- refer to ‘Identification
numbers’ at the front of this
manual for details.

HAYNES
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2 Ignition system - check

Warning: The energy levels in
electronic systems can be very
high. On no account should the
ignition be switched on whilst
the plugs or plug caps are being held.
Shocks from the HT circuit can be most
unpleasant. Secondly, it is vital that the
engine is not turned over or run with any
of the plug caps removed, and that the
plugs are soundly earthed (grounded)
when the system is checked for sparking.
The ignition system components can be
seriously damaged if the HT circuit
becomes isolated.
1 As no means of adjustment is available, any
failure of the system can be traced to failure of
a system component or a simple wiring fault.
Of the two possibllities, the latter is by far the

A simple spark gap testing tool can be
made from a block of wood, a large
alligator clip and two nails, one of
which is fashioned so that a spark plug
cap or bare HT lead end can be
connected to its end. Make sure the
gap between the two nail ends is the
same as specified.

most likely. In the event of failure, check the
system in a logical fashion, as described
below.
2 Disconnect the HT leads from the spark
plugs. Connect each lead to a spare spark
plug and lay each plug on the engine with the
threads contacting ‘the engine (see
illustration). If necessary, hold each spark
plug with an insulated tool.

Warning: Do not remove any of

the spark plugs from the engine
A to perform this check -

atomised fuel being pumped out
of the open spark plug hole could ignite,
causing severe injury!
3 Having observed the above precautions,
check that the kill switch is in the RUN
position and the transmission is in neutral,
then turn the ignition switch ON and turn the
engine over on the starter motor. If the systern
is in good condition a regular, fat blue spark
should be evident at each plug selectrode. If
the spark appears thin or yellowish, or is non-
existent, further investigation will be
necessary. Before proceeding further, turn the
ignition OFF and remove the key as a safety
measure.
4 The Iignition system must be able to
produce a spark which is capable of jumping
a particular size gap. Honda do not provide a
specification, but a healthy system should
produce a spark capable of jJumping at least
6 mm. A simple testing tool can be made to
test the minimum gap across which the spark
will jump (see Tool Tip) or alternatively it is
possible to buy an ignition spark gap tester
tool and some of these tools are adjustable to
alter the spark gap.
5 Connect one of the spark plug HT leads
from ane coll to the protruding electrode on
the test tool, and clip the tool te a good earth
(ground) on the engine or frame (see
illustration). Check that the kill switch is in
the RUN position, turn the Ignition switch ON
and turn the engine over on the starter motor.
If the system Is In good condition a regular, fat
blue spark should be seen to jump the gap
between the nail ends. Repeat the test for the
other coil. If the test results are good the
entire ignition system can be considered

= p—
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2.5 Connect the tester as shown = when

the engine is cranked sparks should jump
the gap between the nails
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3.5a OnJ and K models, disconnect the
primary circuit connectors from the coils
(arrowed) ...

good. If the spark appears thin or yellowish, or
is non-existent, further investigation will be
necessary.

6 lgnition faults can be divided into two
categories, namely those where the ignition
system has failed completely, and those
which are due to a partial failure. The likely
faults are listed below, starting with the most
probable source of failure. Work through the
list systematically, referring to the subsequent
sections for full details of the necessary
checks and tests. Note: Before checking the
following items ensure that the battery is fully
charged and that all fuses are in good
condition.

a) Loose, corroded or damaged wiring
connections, broken or shorted wiring
between any of the component parts of
the ignition system (see Chapter 9).

b) Faulty HT lead or spark plug cap, faulty
spark plug, dirty, worn or corroded plug
electrodes, or incorrect gap between
electrodes.

¢} Faully ignition (main) switch or engine kill
switch (see Chapter 9).

d) Faulty neutral, clutch or sidestand switch
(L, N and R models enly} (see Chapter 9).

e) Faulty pulse generator coll or damaged
rotor.

f) Faulty ignition HT coil(s).

g) Faulty ignition control unit.

7 If the above checks don't reveal the cause
of the problem, have the ignition system

|

\ 4

\I
-

3.5b ... oratthe connector (arrowed) if
access is too restricted

tested by a dealer equipped with the special
diagnostic tester.

X

B

3 Ignition HT coils - check,
removal and installation

Check

1 In order to determine conclusively that the
ignition colls are defective, they should be
tested by a dealer equipped with the special
diagnostic tester.

2 However, the coils can be checked visually
(for cracks and other damage) and the primary
and secondary coil resistance can be
measured with a multimeter. If the coils are
undamaged, and if the resistance readings are
as specified at the beginning of the Chapter,
they are probably capable of proper operation.
3 OnJ and K models, remove the fuel tank
(see Chapter 4). On L, N and R models,
remove the fuel tank and the air filter housing
{see Chapter 4), Disconnect the battery
negative (-ve) lead on all models.

4 On J and K models, the coils are mounted
under the frame cross-member behind the air
filter housing, while on L, N-and R models they
are mounted on the frame under the front of
the air filter housing.

5 Disconnect the primary circuit electrical
connectors from the coil being tested and the

L7 = =

connect the multimeter leads between the
primary circuit terminals

3.7a To test the coil secondary resistance,
connect the multimeter leads between the
spark plug caps

FE B .
3.5¢ On L, N and R models, disconnect the
bullet connectors (arrowed)

HT leads from the spark plugs. On J and K
models, when testing the right-hand coil, it is
easier to disconnect the two-pin connector in
the bracket behind the air filter housing
(black/white and blue/yellow wires) rather than
disconnecting the wiring from the terminals on
the coils (see illustrations). On L, N and R
models, it is easier to disconnect the bullet
connectors in the primary circuit wiring on top
of the coils rather than disconnecting the
wiring from the terminals on the coils (see
illustration). If testing the left-hand coil,
disconnect the yellow/blue and black/white
connectors. If testing the right-hand coil,
disconnect the blue/yellow and black/white
connectors. Mark the locations of all wires and
leads before disconnecting them.

6 Set the meter to the ohms x 1 scale and
measure the resistance between the primary
circuit terminals (see illustration). This will
give a resistance reading of the primary
windings of the coil and should be consistent
with the value given in the Specifications at
the beginning of the Chapter.

7 To check the condition of the secondary
windings, set the meter to the K-ohm scale.
Connect one meter probe to one spark plug
cap and the other probe to the other spark plug
cap (see illustration). If the reading obtained is
not within the range shown in the
Specifications, disconnect the HT leads from
the coils and repeat the measurement between
the lead sockets in the coil {see illustration).

3.7b Disconnect the HT leads (arrowed)
from the coils - J and K models shown
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3.7c On L, N and R models, insert short
lengths of metal (such as thick wire or
welding rod) into the sockets as shown if
access is too restricted for the meter
prebes

On L, N and R models, due to the positioning of
the coils, it may be necessary to insert some
metal rod into the secondary sockets on the
colls as it is difficult to insert the meter probes
(see illustration); alternatively remove the coils
for testing. If the reading Is now as specified,
renew the spark plug leads and caps. If the
reading is still outside the specified range, it is
likely that the coil is defective.

8 Should any of the above checks not
produce the expected result, have your
findings confirmed by a dealer (see Step 1). If
the coil is confirmed to be faulty, it must be
renewed; the coll is a sealed unit and cannot
therefore be repaired.

Removal

9 On J and K models, remove the fuel tank
(see Chapter 4). On L, N and R models,
remove the fuel tank and the air filter housing,
and detach the throttle cables from the
carburettors (see Chapter 4). Disconnect the
battery negative (-ve) lead.

10 On J and K models, the colls are mounted
under the frame cross-member behind the air
filter housing, while on L, N and R models they
are mounted on the frame under the front of
the air filter housing.

11 Disconnect the primary circuit electrical
connectors from the coil and disconnect the
HT leads from the spark plugs. On J and K
models, when removing the right-hand coll, it

._{_-'_.

4.9 Unscrew the bolts (arrowed) and
remove the cover

4.3a Pulse generator coil wiring connector
(arrowed) - J and K models

is easier to disconnect the two-pin connector
in the bracket behind the air filter housing
(black/white and bluse/ysllow wires) rather
than disconnecting the wiring from the
terminals on the coils (see illustrations 3.5a
and b and 3.7b). On L, N and R models, it is
easier to disconnect the bullet connectors in
the primary circuit wiring on top of the coils
rather than disconnecting the wiring from the
terminals on the coils (see illustration 3.5¢).
Mark the locations of all wires and leads
before disconnecting them.

12 Unscrew the two bolts securing the coil
mounting bracket, and remove the coil
assembly. Note the routing of the HT leads. If
required, separate the individual coils fram the
bracket, noting how they fit.

Installation

13 Installation is the reverse of removal.
Make sure the wiring connectors and HT
leads are securely connected.

4 Pulse generator coil
-assembly - check, removal
‘and installation

N

Check

1 Remove the rider’s seat (see Chapter 8) and
disconnect the battery negative (-ve) lead.

2 Remove the lower faiting (see Chapter 8)
and the fuel tank (see Chapter 4).

BENER. 4 ]
4.10 Unscrew the coil bolts (A) and the
wiring guide bolts (B) — L, N and R models
shown

4.3b Pulse generator coil wiring connector
(arrowed) - L, N and R models

3 Trace the pulse generator coil switch wiring
back from the starter clutch cover on the left-
hand side of the engine and disconnect it at
the red 4-pin connector (J and K models) or
the brown 2-pin connector (L, N and R models)
(see illustrations). Using a multimeter set to
the ohms x 100 scale, measure the resistance
between the white/yellow and yellow terminals
on the pulse generator coil side of the
connector. On J and K models with two coils,
also measure the resistance between the
white/blue and blue terminals:

4 Compare the reading obtained with that
given in the Specifications at the beginning of
this Chapter. The pulse generator coil(s) must
be renewed if the reading obtained differs
greatly from that given, particularly if the
meter indicates a short circuit (no measurable
resistance) or an open circuit (infinite, or very
high resistance). On J and K models, even if
only one of the coils is faulty both must be
renewed as they come as an assembly.

5 If the pulse generator coil is thought to be
faulty, first check that this is not due to a
damaged or broken wire from the coil to the
connector; pinched or broken wires can
usually be repaired.

Removal

6 Remove the seat (see Chapter B) and
disconnect the battery negative (-ve) lead.

7 Remove the lower fairing (see Chapter 8)
and the fusl tank (see Chapter 4).

8 Trace the pulse generator coil wiring back
from the starter clutch cover on the left-hand
side of the engine and disconnect it at the red
4-pin connector (J and K meodels) or the
brown 2-pin connector (L, N and R models)
(see illustrations 4.3a or b). Feed the wiring
through to the cover, noting its routing.

9 Unscrew the bolts securing the starter
clutch cover and remove the cover, being
prepared to catch any residue oil (see
illustration). Discard the gasket as a new ane
must be used. Remove the dowel from either
the cover or the crankease if it is loose,

10 Unscrew the bolts securing the pulse
generator coil(s) and the wiring guide to the
inside of the cover (see illustration). Remove
the rubber wiring grommet from its recess,
then remove the coil(s).



Ignition system 55

4.13a Locate the new gasket onto the
dowel (arrowed) . . .
11 Examine the triggers on the timing rotor

for signs of damage and renew it if necessary
(see Chapter 2, Section 15).

Installation

12 Install the pulse generator coil(s) into the
cover and tighten the bolt(s) securely (see
illustration 4.10). Apply a suitable sealant to
the wiring grommet and fit it into its recess.

13 If removed, insert the dowel in the
crankcase, then install the starter clutch cover
using a new gasket, making sure it locates
correctly onto the dowel and the
idle/reduction gear shaft (see illustrations).
Tighten the cover bolts evenly in a criss-cross
sequence.

14 Feed the wiring up to its connector,
making sure it is correctly routed, and
reconnect it (see illustrations 4.3a or b).

15 Install the lower fairing (see Chapter 8)
and the fuel tank (see Chapter 4).

16 Reconnect the battery negative (-ve} lead
and install the seat (see Chapter 8).

5 Ignition control unit ~ check, &
" removal and installation BN

Check

1 If the tests shown in the preceding Sections
have failed to Isclate the cause of an ignition
fault, it is possible that the ignition control unit
itself is faulty. No test details are available
with which the unit can be tested on home
workshop equipment. Take the machine to a
dealer for testing on the diagnostic tester.

Removal

2 Remove the rider's seat (see Chapter 8) and
disconnect the battery negative (-ve) lead.

3 On J and K models the control unit is
mounted on the rear mudguard, just in front of
the tail light assembly (see illustration) -
remove the passenger seat for access (see
Chapter 8). On L, N and R models it is
mounted on the lefi-hand side of the rear sub-
frame (see illustration) — remove the seat
cowling for access (see Chapter 8).

4 On J and K models, disconnect the ignition

Y 3

4.13b ... then install the cover

5.3b Ignition control unit -
L, N, and R models

control unit wiring connectors, which are:
housed inside the rubber boot (see
illustration). On L, N and R models,
disconnect the wiring connector from the
ignition control unit.

5 Remove the ignition control unit from its
rubber sleeve, or lift the sleeve and unit
together off the slesve's mounting lugs, and
remove the unit.

Installation

6 Installation is the reverse of removal. Make
sure the wiring connector(s) are correctly and
securely connected.

6 Ignition timing - general
information and check

General information

1 Since no'provision exists for adjusting the
ignition timing and since no component is
subject to mechanical wear, there is no need
for regular checks; only if investigating a fault
such as a loss of power or a misfire, should
the ignition timing be checked.

2 The ignition timing is checked dynamically
(engine running) using a stroboscopic lamp.
The inexpensive neon lamps should be
adequate in theory, but in practice may
produce a pulse of such low intensity that the
timing mark remains Indistinct. If possible,
one of the more precise xenon tube lamps

—

5.4 OnJ and K models, the wiring

connectors are inside the rubber boot -

trace the wiring from the unit and
disconnect the relevant ones

should be used, powered by an external
source of the appropriate voltage. Note: Do
net use the machine's own battery as an
incorrect reading may result from stray
impulses within the machine's electrical
system.

Check

3 Warm the engine up to normal operating
temperature then stop it.

4 Unscrew the timing inspection plug from
the alternator cover on the right-hand side of
the engine (see illustration). Discard the
cover O-ring as a new one must be used.

5 The timing mark on the alternator rotor
which indicates the firing point at idle speed
for cylinders nos. 1 and 4 is a line with the

6.4 Unscrew the timing inspection plug
(arrowed)
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6.11 Install the plug using a new O-ring

letter F next to it. The static timing mark with
which this should align is the notch in the
timing inspection plug hole.

. The timing marks can be
HAYNES 2 .
‘highlighted with white paint

to make them more visible
under the stroboscope .'f_qht.

6 Connect the timing light to the no. 4
cylinder HT lead as described in the
manufacturer's instructions.

7 Start the engine and aim the light at the
static timing mark.

8 With the machine idling at the specified
speed, the line next to the timing mark F
should align with the static timing mark.

9 Slowly increase the engine speed whilst
observing the timing mark. The timing mark
should move anti-clockwise, increasing in
relation to the engine speed until it reaches
full advance (no identification mark).

10 As already stated, there is no means of
adjusting the ignition timing on these
rmachines. If the ignition timing is Incorrect, or
suspected of being incorrect, one of the

7.2 Disconnect the throttle position sensor
wiring connector

ignition system comporents is at fault, and
the system must be tested as described in the
preceding Sections of this Chapter.

11 When the check is complete, install the
timing inspection plug using a new O-ring and
smear it and the cover threads with
molybdenum disulphide oil (& 50/50 mixture of
molybdenum disulphide grease and engine
oil) (see illustration).

7 Throttle position sensor -
check and replacemen

2
£
)

Check

1 The throttie position sensor is fitted to the
carburettors on L, N and R models only.
Remove the fuel tank (see Chapter 4) and the
right-hand rear trim panel (see Chapter 8).

2 The throttle sensor is mounted on the
outside of the right-hand (no. 4) carburettor.
Disconnect the wiring connector from the
sensor (see illustration). Check the sensor
visually for cracks and other damage.

3 Arrange a temporary fuel supply, sither by
using a small temporary tank or by using extra
long fuel hoses to the now remote fuel tank an
a nearby bench. Whichever method is used,
connect the fuel supply hose to the inlet union
on the In-line filter — do not connect it directly
to the carburettors or you will by-pass the fuel
pump.

4 Start the engine and increase speed to
3000 to 3500 rpm, Now connect the sensor
wiring connector — as it is connected, the
engine speed should rise. Stop the engine
and turn the ignition OFF.

5 If the engine speed does not rise,
disconnect the wring connector. Using a
multi-meter set to the ohms x 10 scale,
measure the resistance between the

7.11 Remove the sensor mounting pIate
screws (arrowed) and remove the sensor

green/black and yellow/black terminals on the
wiring loom side of the connector. A reading
of 4 to 6 ohms should be recorded. Now set
the meter to the dc volts scale and measure
the voltage between the green/black and
yellow/black terminals on the wiring loom side
of the connector with the ignition switched
OM. A reading of 5 volts should be recorded.
6 If the above readings are not as specified,
disconnect the ignition control unit wiring
connector (see Section 5). Check the sensor
and control unit connectors for loose or
corroded terminals. Using a multimeter set on
the ohms range or a continuity tester, check
the three wires which run from the throttle
sensor connector to the ignition contrel unit
connector for continuity. There should be
continuity from one end of the wire to the
other. If not, this is probably due to a
damaged or broken wire between the
connectors; pinched or broken wires can
usually be repaired.

7 If the readings taken in Step 5 are as
specified, disconnect the sensor wiring
cannector. Using a multimeter set on the
chms range, measure the resistance between
each pair of terminals on the sensor in turn as
the throttle is opened and closed. As the
throttle Is opened, the resistance should
increase. As the throttle is closed, the
resistance should decrease. |f the readings
obtained are not as specified, the sensor is
faulty and should be renewed; the sensor is a
sealed unit and cannot therefore be repaired.
8 If the readings taken are as specified, and
the wiring is all good, it is possible that the
ignition control unit is faulty.

9 If you are in doubt as to the results
obtained, take the sensor to a dealer for
testing.

Replacement

10 Remove the fuel tank (see Chapter 4) and
the right-hand rear trim panel (see Chapter 8).
Depending on the tools available, it may also
be necsssary to displace the carburettors to
access the mounting plate screws (see
Chapter 4).

11 The throttle sensor is mounted on the
outside of the right-hand (no. 4) carburettor.
Unscrew the sensor mounting plate screws
and remove the sensor, noting how it fits (see
illustration). Do not separate the sensor from
its mounting plate as its position has been
pre-set, '

12 Install the sensor, aligning the tab with the
siot on the end of the throttle shaft, and
tighten the mounting plate screws securaly.
13 Install the carburettors (see Chapter 4).
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Chapter 6
Frame, suspension and final drive
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Specifications

Note: Models are identified by their production code letter — refer to 'ldentification numbers’ at the front of this manual for details,

Front forks
Fork ol BYPE oo e e 10W fork oil
Fork oll capacity
JandKmodels .. ...t e, 490 cc
Ll N TICEIR s, orias s i S R S R et 453 cc
L4 T (=1, 408 cc
Fork oil level™
Jand Kmogels . vt er s e e st s e 96 mm
|- ariel N ITICRIBI e s S e e SR e A e 105 mm
LT T =1 120 mm
Fork spring free length (min)
Jand K models
SEARGAIT e s AR S i S A e 308.0 mm
SEIVICE T . o o e e e e e e e 302.0 mm
L and N models
Standard ... e e 319.7 mm
SOOI S wniosne wsnaaine sosamerem o ouE i v SR SR SR 313.0 mm
R models
o e b T o PP 295.5 mm
Service lImit .. . e e 290.0 mm
Forlc Ruba runoUl Mt o s smiemime e s tes s s aiads 0.2 mm
Forkairpressure (Jand Kmodels) . . ...t 01to 5.5 psi

*Off level is measured from the top of the tube with the fork spring removed and the leg fully compressed.
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Rear suspension
Shock absorber spring free length
J and K models

=1 1o =1 173.7 mm
ServicelimIi s o s S T a S L T R N S 170.2 mm
L and N models
Standard G cilineee i S A T A e S RN e 154.9 mm
SEVICOATIIE © conuusm e sers T s rEmE s SR 105 e FRs i R e 152.0 mm
R models
] Lo = o T T T B e 173.5 mm
SERICEIII . e e s e s 5 v d 4 e o e A 170.0 mm
Final drive
Chain type
JandEMedels v ST eGSR S RK525SM4 or DID525VE (106 links; split)
L T o I T T =~ RK5258MOZ4 or DID525V8 (102 links, split)
B PRORBIS s v withis Riarcs (o e v o S SRS A RK5258M5 or DID525V8 (102 links, split))
Joining link pin projection from side plate (unstaked) — R models
RIS v o e o N RS B AT R AV et 1.210 1.4 mm
BIESAVERIGIHIR . oovmmsemmimmen s i a e et s o e 1.15 to 1.55 mm
Joining link staked ends diameter — R models
BICAYRRBRAIN v o ciuimce snum s smyvosais, s mie e 5 nominiere mEmeiessin soamisss 5.50 to 5.80 mm
BlRitypeschaln | (s sl s« s e e AR 5.50 to 5.80 mm

Torque settings

Note: Where a specified setting is not given for a particuler bolt, the general settings listed at the beginning apply. The dimension given applies to
the diameter of the thread, not the head.

SmmbOI/AUL . .. e 5 Nm
B I DO AU aivsmmios: s, SR SR SHe IR e S SR e RN 10 Nm
BmmBORMUL . Lo e 22 Nm
HEirnm ol caumn s camninm ST s it s e o R R S 35 Nm
T2 mim BRI L e e 55 Nm
6 mm flange bolt with 8 mmhead ........o..oiiiiiiiiiiiiiinn 9 Nm
8 mm flange bolt/nut with 10mmhead ........coviveiiiiniinnes 12 Nm
Smmflange baltut oo o Ui L LT L s B s 27 Nm
T DANTE BORIMUE v ivvemm vvammuonm s obh o5 wssomes s 40 Nm
Rider's footrest bracket bolts ... . covvd coum cuin suicanide s aaan 27 Nm
Rider's footrest holder bolt . covvvvn v venn i inesisneneeresn, 37 Nm
Top yoke fork clamp bolts

SRR TIEABIS. o ciminne sremmmaes s G TR SEECST, CEe 11 Nm

L, NandiRmodals o7 oiseerins siisa Seim s awasng 23 Nm
Handlebar lampy BOHS - «onmes msemaie soai s o e« s s s s 27 Nm
Front brake master cylinderclampbolts . ...... ... ... ... .... 12 Nm
Bottom yoke fork clamp bolts .. ..c.viiiiii i i e 35 Nm
Forktop Bolt . ..o e e 23 Nm
Bampear rod AlleR BOME. < v wansa cmimei v s e savimies sams e s 20 Nm
Steeringstemnut ... ... 0o e e 105 Nm
Steering head bearing adjuster nut . .....ooiiiiii i iass 22 Nm
Shock absorber mounting nuts/bolts . .. ... 55 Nm
Suspension linkage mounting nuts/balts ... ..o i 55 Nm
Swingarm adjuster bolt . ... ... e 15 Nm
Adjuster bolt locknut (special tool required —seetext). . .......oo... 65 Nm
Pivot bolt nut

ARG K eSS wu e s B R i SRR AV 90 Nm

LNand Rmodels .....oovririnininmrmeneeeianearrsans 95 Nm
Frort SPrOCKEY Bott: sy b it s i s S0 s AN ) S N 55 Nm
Rear sprocket bolts (J and Kmodels) . ...cvvvvireeerinnierrnnas 756 Nm

Rear sprocket nuts (L, Nand Rmedels) . ...... ... .. ..o oiui. 50 Nm
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1 General information

All models use a twin spar box-section
aluminium frame which uses the engine as a
stressed member.

Front suspension is by a pair of oil-damped
telescopic forks. On J and K models, the forks
have a conventional damper system and are
air-assisted. On L and N models, the forks
have a conventional damper system and are
adjustable for spring pre-lead. On R models,
the forks have a cartridge damper and are
adjustable for spring pre-load and rebound
damping.

At the rear, an alloy swingarm acts on a
single shock absorber via a three-way linkage.
The shock absorber is adjustable for spring
pre-load on all models, and also for rebeund
damping on L, N and R models.

The drive ta the rear wheel is by chain.

Models are identified by
HAYNE

. S their production code leiter
HINT| - refer to ‘identification

- numbers’ at the front of this
manual for details.

2 Frame - inspection and repair

1 The frame should not reguire attention
unless accident damage has occurred. In
most cases, frame renewal is the only
satisfactory remedy for such damage. A few
frame specialists have the jigs and other
equipment necessary for straightening the
frame to the required standard of accuracy,
but even then there is no simple way of
assessing to what extent the frame may have
been over stressed.

2 After the machine has accumulated a lot of
miles, the frame should be examined closely
for signs of cracking or splitting at the welded
joints. Loose engine mount bolts can cause

ot

3.4 Unscrew the two boits (arrowed) and
remove the assembly

ovaling or fracturing of the mounting tabs.
Minor damage can often be repaired by
specialist welding, depending on the extent
and nature of the damage.

3 Remember that a frame which is out of
alignment will cause handling problems. If
misalignment is suspected as the result of an

‘accident, it will be necessary to sirip the

machine completely soc the frame can be
thoroughly checked.

]
X

3 Footrests, brake pedal and
gearchange lever — removal
and installation

Rider’s footrests

Removal

1 Remove the split pin and washer from the
bottom of the footrest pivot pin, then

withdraw the pivot pin and remove the

footrest, noting the fitting of the return spring
(see illustration).

Installation

2 Installation Is the reverse of removal. Use a
new split pin and bend its ends securely.
Passenger fooirests

Removal

3 Remove the seat cowling (see Chapter 8).
4 Unscrew the two bolts securing the bracket
to the frame and remove the footrest

-assembly, noting how it fits (see illustration).

Installation

5 Installation is the reverse of removal. Prior
to instaliation, clean the assembly and remove
all the old grease, then apply some new
grease to the release mechanism and pivot
points.

Brake pedal
Removali

6 Unhook the brake pedal return spring and
the brake light switch spring from the pin on
the pedal (see illustration).

7 Remove the split pin and washer from the

3.6 Unhook the springs (arrowed) from the
pin

3.1 Remove the split pin and washer (A)
and withdraw the pivot pin, Note how the
spring ends (B) locate

clevis pin securing the brake pedal to the
master cylinder pushrod (see illustration).
Remove the clevis pin and separate the pedal
from the pushrod.

8 The pedal pivots on the footrest holder.
Remove the bolt on the inside of the footrest
bracket and remove the footrest and its holder
(see illustration 3.7). Remove the wave
washer and slide the pedal off the holder.

Installation

9 |nstallation is the reverse of removal, noting
the following:

a) Apply molybdenum disulphide grease to
the brake pedal pivot.

b} Align the flat on the foatrest holder with
that in the bracket. Do not forget the wave
washer.

¢} Apply a suitable non-permanent thread
locking compound to the brake
pedallfootrest holder bolt and tighten it fo
the torque setting specified at the
beginning of the Chapter.

d) Use a new split pin on the clevis pin
securing the brake pedal to the master
cylinder pushrod and bend the split pin
ends securely.

e) Check the operation of the rear brake light
switch (see Chapter 1),

Gearchange lever
Removal

10 Siacken the gearchange lever linkage rod
locknuts, then unscrew the rod and separate

3.7 Remove the split pin (A) and withdraw
the clevis pin (B). Brake pedal/footrest
holder bolt (C)
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3.10 Slacken the locknuts (A), then
unscrew the linkage rod (B)

it from the lever and the arm (the rod is
reverse-threaded on one end and so will
simultaneously unscrew from both lever and
arm when turned in the one direction) (see
illustration). Note the how far the rod is
threaded inte the lever and arm as this
determines the height of the lever relative to
the footrest.

11 The lever pivots on the footrest holder.
Unserew the two boits securing the footrest
bracket to the frame and turn it round to

access the holder bolt (see illustrations).
Unscrew the bolt and remove the footrest and
its holder. Remove the wave washer and slide
the lever off the holder.

4.3 Unhook the spring (A), then unscrew
the nut (B) and remove the bolt

5.1a Disconnect the brake light switch wiring connectors (A) and

3.11a Unscrew the two bolts (arrowed)
and displace the bracket. ..

Installation

12 Installation Is the reverse of removal,
noting the following:

a) Apply molybdenum disulphide grease to
the gear lever pivot.

b) Align the flat en the footrest holder with
that in the bracket. Do not forget the wave
washer. '

¢l Apply asuitable non-permanent thread
focking compound to the footrest holder
boit and tighten it to the torque setting
specified at the beginning of the Chapter.

d) Adjust the gear lever height as required
by screwing the rod in or out of the lever
and arm. Tighten the locknuts securely
(see illustration 3.10).

4 Sidestand -
removal and installation

L

1 The sidestand is attached to a bracket on
the frame. A spring anchored to the stand
ensures that it is held in the retracted or
extended position.

2 Support the bike using an auxiliary stand..

On L, N and R models, remove the sidestand
switch (see Chapter 9).

3 Unhook the stand spring and unscrew the
nut securing the stand on the pivot bolt (see

unscrew the switch housing screws (B)

3.11b ... to access the holder bolt
(arrowed)

illustration). Remove the pivot baolt from the
inside of the bracket and remove the stand,
and on J-and K models the thrust washers:

4 If required, unscrew the bolis securing the
sidestand bracket to the frame and remove
the bracket.

5 On installation apply grease to the pivot balt
shank and tighten the nut securely. Reconnect
the sidestand spring and check that it holds
the stand securely up when not in use — an
accident is almost certain to occur if the stand
extends while the machine is in motion.

6 On L, N and R medels, check the operation
of the sidestand switch (see Chapter 1).

3
&

5 Handlebars and levers —
removal and installation

Right-hand handlebar

Removal

1 Disconnect the brake light switch wires
from the switch on the underside of the
master cylinder assembly. Unscrew the two
handlebar switch screws and free the switch
from the handlebar (see illustration).
Unscrew the two throttle cable housing
screws and release the throttle cables from
the throttle pulley (see illustration). Position

5.1b Throttle cable housing screws (A), master cylinder clamp
bolis (B)
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5.3a Slacken the right-hand clamp bolt (A)
and remove the left-hand bolt (B), noting
the choke knob bracket (C)

the switch housing and the throttle housing
away from the handlebar.

2 Unscrew the two master cylinder assembly
clamp bolts and position the assembly clear
of the handlebar, making sure no strain is
placed on the hydraulic hose (see illustration
5.1b). Keep the master cylinder reservoir
upright to prevent possible fluid leakage.

3 Slacken the right-hand fork clamp bolt in
the top yoke and remove the left-hand clamp
bolt, noting how the choke knob bracket
locates (see illustration). On L, N and R
models, prise the plug out of the steering
stem nut (see illustration). Unscrew and
remove the nut using a 30 mm socket or
spanner, and on J and K models remove the
washer (see illustration). Free the clutch
cable from its guide on the top yoke. Gently
ease the top yoke upwards off the fork tubes
and position it clear, using a rag to protect
other components (see illustration).

4 Slacken the handlebar holder clamp bolt,
then ease the handlebar up and off the fork
(see illustration 5.8a). If necessary, unscrew
the handlebar end-weight retaining screw,
then remove the weight from the end of the
handlebar and slide off the throttle twistgrip
(see illustration 5.8b).

Lerft-hand handlebar

Removal
5 Disconnect the clutch switch wires from

5.5b ...and remove the switch housing
screws (arrowed)

ke S ..
5.3b Remove the plug (where fitted) . . .

the switch in the clutch lever bracket
(see illustration). Unscrew the two
handlebar switch screws and free the switch
from the handlebar (see illustration).
Position the switch housing away from the
handlebar.

6 Free the clutch cable from its guide on the
top yoke. Unscrew the two clutch lever
assembly clamp beolts and position the
assembly clear of the handlebar, making sure
the cable is not unduly bent or kinked (see
illustration).

7 Slacken the right-hand fork clamp bolt in
the top yoke and remove the left-hand clamp
bolt, noting how the choke kneb bracket

5.3d Ease the top yoke up off the forks.
Note how the lug (A) locates in the
hole (B)

5.6 Clutch lever assembly clamp bolts
(arrowed)

... then unscrew and remove the
steering stem nut

5.3c

locates (see illustration 5.3a). On L, Nand R
models, prise the plug out of the steering
stem nut (see illustration 5.3b). Unscrew and
remove the nut using a 30 mm socket or
spanner, and on J and K models remove the
washer (see illustration 5.3c). Gently sase
the top yoke upwards off the fork tubes and
position it clear, using a rag to protect other
components (see illustration 5.3d).

8 Slacken the handlebar holder clamp bolt,
then ease the handlebar up and off the fork
(see illustration). If necessary, unscrew the
handlebar end-weight retaining screw, then
remove the weight from the end of the
handiebar and remove the grip (see

5.5a Disconnect the clutch switch wiring
connectors (arrowed) ...

5.8a Slacken the clamp bolt (arrowed) and
ease the handlebar up and off the fork
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5.9 Tighten the specified bolts to their
correct torque settings

5.8b Handlebar end-weight screw
(arrowed)

illustration). It may be necessary to slit the grip
open using a sharp blade In order to remove it
as they are sometimes stuck in place. This will
mean using a new grip on assembly.

fork clamp balts, the handlebar holder
clamp bolts, and the steering stem nut to
the specified torque settings, in that order
(see illustration). When tightening the

Installation fork clamp bolts, push the top yoke down
fire e ; onto the handiebars. When tightening the
tgh;nfiﬂv?i:g is the reverse of removal, noting handlebar bolts, push the bar forward.

d) Make sure the frant brake and clutch lever
assembly clamps are installed with the UP
mark facing up (see illustrations 5.1b
and 5.6). Tighten the brake master
cylinder clamp bolts to the torque setting
specified at the beginning of the Chapter.

&l Make sure the pin in the lower half of
each switch housing and in the rear half
of the throttle cable housing locates in the
hole in the handlebar.

f) If removed, apply a suitable non-
permanent locking compound fo the
handlebar end-weight retaining screws. If
new grips are being fitted, secure them
using a suitable adhesive to the handlebar
(left-hand grip) or to the throttle twistgrip
(right-hand gnip).

g) Do not forget to reconnect the front brake
light switch and clutch switch wiring
connectors.

Handlebar levers

a) Do not tighten the handlebar clamp bolt
until the top yoke has been installed, and
align the lug on the top of each handlebar
holder with its hole Iri the yoke, so that the
handlebars are set in the correct position
(see illustration 5.3d).

b) Do not forget to Install the choke knob
with the left-hand fork elamp bolt (see
illustration 5.3a).

©) Refer to the Specifications at the
beginning of the Chapterand tighten the

Removal - clutch lever

10 Slacken the clutch cable adjuster lockring
and thread the adjuster fully into the bracket
to provide maximum freeplay in the cable (see
illustration). Unscrew the laver pivat boit

5.10b ... then unscrew the nut (A) and the
pivot bolt (B)

5,11 Unscrew the nut (A) and the pivot
boit (B)

J . o N
6.2 Unscrew the bolt (arrowed) and detach
the brake hose/pipe union

5.10a Slacken the lockring (A) and thread
the adjuster (B} in ...

locknut, then withdraw the pivot bolt and
remove the lever, detaching the cable nipple
as you do so (see illustration).

Removal - brake lever

11 Unscrew the lever pivot bolt locknut, then
withdraw the pivot bolt and remove the lever
(see illustrations).

Installation

12 Installation is the reverse of removal
Apply grease to the pivot bolt shafts and the
contact areas between the lever and its
bracket, and to the clutch cable nipple. Adjust
the clutch cable freeplay (see Chapter 1).

6 Forks -
removal and installation

Vo i

Removal

Caution: Although niot strictly necessary,
befare removing the forks it is
recommended that the fairing and fairing
panels are removed (see Chapter 8). This will
prevent accidental damage to the paintwork.
1 Remove the front wheel (see Chapter 7).
Remove each fork individually.

2 Unscrew the bolt securing the brake
hose/pipe union to the fork and detach the
union (see illustration). Remove the front
mudguard {see Chapter 8),

3 Slacken the handlebar holder clamp bolt
(see illustration) and the fork clamp bolt in

6.3a Slacken the handlebar holder clamp
bolt (arrowed) . . .
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J

... and the fork ciamp bolt (arrowed)
- left-hand fork shown

6.3b

the top yoke (see illustration). Depending on
the tools available, access to the right-hand
bolt may be restricted by the front brake
master cylinder, If this is the case, unscrew
the two master eylinder assembly clamp bolts
and position the assembly clear of the
handlebar, making sure no strain is placed on
the hydraulic hose (see illustration 5.1b).
Keep the master cylinder reservoir upright to
prevent possible fluid leakage. If the forks are
to be disassembled, or if the fork oil is being
changed, it is advisable at this stage to
release any air pressure in the forks on J and
K maodels and adjust the spring pre-load to a
minimum on L, N and R models (see Section
12), then slacken the fork top bolt. Where

fitted, slacken the cable-tie: sscuring the

wiring against the left-hand fork. ©n J and K
modsls, release the air pressure by removing
the valve cap and depressing the pin in the
centre of the valve.

4 Slacken but do not remove the fark clamp
bolt in the bottom yoke, and remove the fork
by twisting it and pulling it downwards (see
illustration). As the fork drops clear of the top
yoke, draw the handlebar assembly, and on
the left-hand fork the wiring tie, off the top,
and remove the circlip, which supports the
handlebar holder, from its groove in the fork
(see illustrations). If remaving the right-hand
fork, support the right handlebar so that no
strain is placed on the brake master cylinder
hose and the reservoir is upright.

6.5a Slide the fork up through the bottom
yoke...

e, . S .
6.3c If required, slacken the fork top bolt
(arrowed) now

6.4b ... sliding off the handlebar ...

Iy /f the fork legs are seized in
the yokes, spray the area
m with penetrating oil and

~ allow time for it to soak in
before trying again.

Installation

5 Remove all traces of corrosion from the fork
tubes and the yokes. Install esach fork
individually. Slide the fork up through the
bottom yoke, then install the circlip, wiring tie
{teft-hand fork) and the handlebar onto the
fork (see illustrations). Make sure the circlip
locates properly into the groove in the fork
(see illustration 6.4c), and press the

4 g~
6.5b .. .and fit the circlip and handlebar
onto it

‘ i ] |

6.4a Slacken the clamp bolt (arrowed) in
the bottom yoke and slide the fork down ...

6.4b ...and removing the circlip

handlebar holder down ento the circlip so that
it locates up inside the base of the holder.
Slide the fork up into the top yoke, aligning
the handlebar holders so that the lug on the
top locates into its slot in the top yoke (see
illustration 5.3d). Make sure the forks are
pushed fully heme, so that the handlebar
holders are held securely between the top
yoke and the circlip, Check that the amount of
protrusion of the fork tube above the top yoke
is equal on both sides.

6 Tighten the fork clamp bolts in the bottom

yoke to the torque setting specified at the

heginning of the Chapter (see illustration), If
the fork legs have been dismantled or if the
fork oll has been changed, the fork top bolts
should now be tightened to the specified

J/

6.6a Tighten the bottom yoke
clamp bolt...



6e8 Frame, suspension and final drive

torgue setting (see illustration). Now tighten
the fork clamp bolts in the top yoke and the
handlebar holder clamp bolts to the specified
torque setting (see illustration).

7 If displaced, make sure the front brake

o =

6.6¢ ... and finally the top yoke and
handlebar clamp bolts to their specified
torque settings

master cylinder clamp is Installed with the UP
mark facing up and tighten the clamp bolts to
the torgue setting specified at the beginning
of the Chapter (see illustration 5.1b). |
8 Install the front wheel (see Chapter 7), and

7.1 Front fork components - J, K, L and N models

1 Top bolt (L and N modef 7 Damper rod 14 Washer

shown} 8 Rebound spring 15 Top bush
2 O-ring 9 Fork tube 16 Damper rod seat
3 Spacer 10 Bottom bush 17 Fork slider
4 Spring seat 11 Dust seal 18 Sealing washer
5 Spring 12 Retaining clip 19 Damper rod bolt

6 Piston ring 13 Oif seal

20 Axle clamp bolt

the front mudguard (see Chapter 8). Mount
the front brake hose/pipe union on the fork
and tighten its bolt {see illustration 6.2).

9 Check the operation of the front forks and
brakes before taking the machine out on the
road.

7 Forks — disassembly,
inspection and reassembly

I

J, K, L and N models

Disassembly

1 Always disrmantle the fork legs separately to
avold Interchanging parts and thus causing an
accelerated rate of wear. Store all
components in separate, clearly marked
containers (see illustration).

2 Before dismantling the fork, it is advised that
the: damper rod bolt be slackened at this
stage. Compress the fork tube in the slider so
that the spring exerts maximum pressure on
the damper rod head, then have an assistant
slacken the damper rod bolt in the base of the
fork slider (see illustration 7.31), If an
assistant is not available, clamp the slider via
its brake caliper mounting lugs in a soft-jawed
vice to support the fork. If required, remove
the circlip securing the mudguard helder to the
top of the fork slider and remove the holder.

3 If the fork top bolt was not slackened with
the fork in situ, release any air pressure in the
forks on J and K models and adjust the spring
pre-load to a minimum on L and N models
{see Section 12), then carefully clamp the fork
tube in a vice equipped with soft jaws, taking
care not to overtighten or score its surface,

and slacken the fop bolt:

Warning: The fork spring is
A Unscrew the bolt very carefully,
clear, It is advisable to wear some form of

4 Unscrew the fork top bolt from the top of
the fork tube (see illustration).
pressing on the fork top bolt
with considerable pressure.
keeping a downward pressure on it and
release it slowly as it is likely to spring
eye and face protection when carrying out
this operation.

7.4 Unscrew and remove the fork top bolt
(L and N model type shown)
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7.8 Withdraw the damper rod and rebound
spring from the tube

5 Slide the fork tube down into the slider and
withdraw the spacer, spring seat and the
spring from the tube (see illustrations 7.26c,
b and a). Note which way up the spring is
fitted.

6 Invert the fork leg over a suitable container
and pump the fork vigorously to expel as
much fork il as possible.

7 Remove the previously slackened damper
rod bolt and its copper sealing washer from
the bottom of the slider (see illustration
7.37). Discard the sealing washer as a new
one must be used on reassembly. If the
damper rod bolt was not slackened before
dismantling the fork, It may be necessary to
re-install the spring, spring seat, spacer and
top bolt to prevent the damper rod from
turning. Alternatively, a long metal bar passed
down through the fork tube and pressed hard
into the damper rod head quite often suffices.
8 Invert the fork and withdraw the damper rod
from inside the fork tube. Remove the rebound
spring from the damper rod (see illustration).

9 Carefully prise out the dust seal from the
top of the slider to gain access to the oil seal
retaining clip (see illustration). Discard the
dust seal as a new one must be used.

10 Carefully remove the retaining clip, taking
care not to scratch the surface of the tube
(see illustration),

11 To separate the tube from the slider it is
necessary to displace the top bush and oil seal.
The bottom bush should not pass through the

e 4B ]
7.9 Prise out the dust seal using a
flat-bladed screwdriver

top bush, and this can be used to good sffect.
Push the tube gently inwards until it stops
against the damper rod seat. Take care not to
do this forcibly or the seat may be damaged.
Then pull the tube sharply outwards until the
bottom bush strikes the top bush. Repeat this
operation until the top bush and seal are
tapped out of the slider (see illustration).

12 With the tube removed, slide off the oil
seal and its washer, noting which way up they
fit (see illustration). Discard the oil seal as a
new one must be used. The top bush can then
also be slid off its upper end.

Caution: Do not remove the bottom bush
from the tube unless it is to be renewed.

13 Tip the damper rod seat out of the slider.
noting which way up It fits.

Inspection

14 Clean all parts in solvent and blow them
dry with compressed air, if available. Check
the fork tube for score marks, scratches,
flaking of the chrome finish and excessive or
abnormal wear. Look for dents in the tube and
renew the tube in both forks If any are found.
Check the fork seal seat for nicks, gouges and
scratches. If damage Is evident, leaks will
occur. Also check the oll seal washer for
damage or distortion and renew it Iif necessary.
15 Check the fork tube for runout using
V-blocks and a dial gauge, or have it done by
a dealer (see illustration). if the amount of
runout exceeds the service limit specified, the
tube should be renewed.

o

7.10 Prise out the retaining clip using a

flat-bladed screwdriver

Waming: If the tube is bent or
A exceeds the runout limit, it should

not be straightened; renew it.
16 Check the spring for cracks and other
damage. Measure the spring free length and
compare the measurement to the specifications
at the beginning of the Chapter. If it is defective
or sagged below the service limit, renew the
springs in both forks. Never renew only one
spring. Also check the rebound spring.
17 Examine the working surfaces of the two
bushes; if worn or scuffed they must be
renewed. To remove the bottom bush from
the fork tube, prise it apart at the slit using a
flat-bladed screwdriver and slide it off (see
illustration). Make sure the new one seats
properly.

7.11 To separate the fork tube and slider,
pull them apart firmly several times - the
slide-hammer effect will pull the tubes apart

bush (3) and bottom bush (4) will come out
with the fork tube

7.15 Check the fork tube for runout using
V-blocks and a dial gauge

7.17 Prise off the bottom bush using a
flat-bladed screwdriver
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7.18 Renew the damper rod piston ring if it
is worn or damaged

7.19a Siide the rebound spring onto the
damper rod

7.20a Slide the tube into the slider

18 Check the damper rod and its piston ring
for damage and wear, and renew them if
necessary (see illustration). Do not remove
the ring from the piston unless it requires
renewal

Reassembly

19 If removed, install the new piston ring into
the groove in the damper rod head, then slide
the tebound spring onto the rod (see
illustration). Insert the damper rod into the
fork tube and slide it into place so that it
projects fully from the bettom of the tube,
then install the seat on the bottom of the
damper rod (see illustration).

20 Oil the fork tube and bottom bush with the
specified fork oil and insert the assembly into
the slider (see illustration). Fit a new copper
sealing washer to the damper rod bolt and
apply a few drops of a suitable non-
permanent thread-locking compound, then
install the bolt into the bottom of the slider
(see illustration). Tighten the bolt to the
specified torque setting. If the damper rod
rotates inside the tube, temporarily install the
fork spring and top bolt (see Steps 26 and 27)
and compress the fork to hold the damper
rod. Alternatively, a leng metal bar pressed
hard into the damper rod head quite often
suffices.

21 Push the fork tube fully into the slider, then
oll the top bush and slide it down over the tube
(see illustration). Press the bush squarely Into
its recess in the slider as far as possible, then

7.20b Apply a thread-locking compound to
the damper rod bolt and use a new sealing
washer

install the oil seal washer (see illustration).
Either use the Honda service tool or a suitable
piece of tubing to tap the bush fully into place;
the tubing must be slightly larger in diameter
than the fork tube and slightly smaller in
diameter than the bush recess in the slider.
Take care nat fo scfatch the fork tube during
this operation; it is best to make sure that the
fark tube is pushed fully into the slider so that
any accidental scratching is confined to the
area above the oil seal.

22 When the bush is seated fully and
squarely in Its recess In the slider, (remove the
washer to check, wipe the recess clean, then
reinstall the washer), install the new oil seal.

Wrap some insulating tape around the
circlip groove in the top of the fork

tube ~ this will prevent the possibility of
damage to the oil seal lips as it is slid
down the tube.

7.21b ... followed by the washer

Smear the seal's lips with fork oil and slide it
over the tube so that its markings face upwards
and drive the seal into place as described in
Step 21 until the retaining clip groove is visible
above the seal (see illustration).

‘ - ; il
7.22 Make sure the oil seal is the correct
way up
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7.25b Measure the oil level with the fork 7.26a Install the spring... 7.26b .
held vertical

. . followed by the spring seat ...

23 Once the seal is correctly seated, fit the 26 Clamp the fork tube upright in the padded  bolit to engage the threads of the top bolt
retaining clip, making sure it is correctly jaws of a vice, taking care not to overtighten It with the fork tube, This is a potentially
located in its groove (see illustration). and damage the tube's surface. Install the dangerous operation and should be

24 Lubricate the lips of the new dust seal spring with its closer-wound colls at the performed with care, using an assistant if
then slide it down the fork tube and press it  bottom, followed by the spring seat and the  necessary. Wipe off any excess oil before
into position (see illustration). spacer (see illustrations). starting to prevent the possibility of

25 Slowly pour in the correct quantity of the 27 Fit a new O-ring to the fork top bolt and  siipping.

specified grade of fork oil and pump the fork thread the bolt into the top of the fork tube  Keep the fork tube fully extended whilst

at least ten times to distribute it evenly (see (see illustration 7.4). pressing on the spring. Screw the top bolt
illustration); the oil level should also be Warning: It will be necessary to  carefully into the fork tube making sure it is
measured and adjustment made by adding or A compress the spring by not cross-threaded. Note: The top bolt can be
subtracting oil. Fully compress the fork tube pressing it down using the top tightened to the specified torque setting at
into the slider and measure the fork oil level this stage if the tube is held belween the
from the top of the tube (see illustration). - padded jaws of a vice, but do not risk

Add or subtract fork oil until it is at the
level specified at the beginning of the
Chapter.

distorting the tube by 'doing so. A beiler
methad is to tighten the top bolt when the fork
has been installed in the bike and is securely
held in the bottom yoke.

28 Remove the insulating tape from around
the circlip groove in the fork tube. If removed,
fit the mudguard holder onto the top of the
slider, noting that each is marked L or R
according to its side, and secure it with its
1 circlip.

29 Install the forks (see Section 6}. Set the air
pressure or spring pre-load as required (see
Section 12).

Use a ratchet-type tool when installing
the fork top bolt. This makesit | R models
unnecessary to remove the tool from

. Di mbl
y the bolt whilst threading it in making it | oo Y
2% . = = easier to maintain a downward 30 Always dismantle the fork legs separatgly
7.26¢ ...and the spacer pressure on the spring. to avoid interchanging parts and thus causing

an accelerated rate of wear. Store all
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Top bolt

O-ring

Slotted spring collar

Washer

Spacer

Spring seat

Spring

O-ring

Circlip

10 Damper rod (cartridge)

11 Dust seal

12 Retaining clip

13 QOil seal

14 Washer

15 Top bush

16 Fork tube

17 Bottom bush

18 Damper rod seat

19 Circlip

20 Mudguard holder

21 Damper rod bolt and
sealing washer

22 Oil drain screw and

sealing washer

Do~ ;O A W=

components in separate, clearly marked
containers (see illustration).

31 Before dismantling the fork, it is advised
that the damper rod (cartridge) bolt be
slackened at this stage. Compress the fork
tube in the slider so that the spring exerts
maximum pressure on the damper rod head,
then have an assistant siacken the damper
rod bolt in the base of the fork slider (see
illustration). If required, remove the circlip
securing the mudguard holder to the top of
the fork slider and remove the holder.

32 Set the spring pre-load adjuster to |ts:

minimum setting (see Section 12). If the fork
top bolt was not slackened with the fork in
situ, carefully clamp the fork tube in a vice
equipped with soft jaws, taking care not to

7.30 Front fork components - R models

overtighten or score its surface, and slacken
the top bolt,

33 Unscrew the fork top bolt from the top of
the fork tube (see illustration 7.59). The balt
will remain threaded on the damper rod.

34 Carefully clamp the fork slider in a vice and
slide the fork tube down into the slider a little
way (wrap a rag around the top of the tube to
minimise oil spillage) while, with the aid of an
assistant If necessary, keeping the damper rod
fully extended. Counter-hold the pre-load
adjuster and unscrew the'fork top bolt from
the damper rod (see illustration 7.58b).

35 Remove the slotted spring collar by slipping
it out to the side (see illustration 7.57), then
remove the washer, the spacer and the spring
seat (see illustration 7.56d, ¢ and b). Withdraw

e

7.31 Slacken the damper rod bolt

7.37 Unscrew and remove the damper rod
bolt

the spring from the tube, noting which way up it
fits (see illustration 7.56a).

36 Invert the fork leg over a suitable
container and pump the fork vigorously to
expel as much fork oil as possible.

37 Remove the previously slackened damper
rod bolt and its copper sealing washer from
the bottom of the slider (see illustration).
Discard the sealing washer as a new one must
be used on reassembly.

38 Invert the fork and withdraw the damper
rod (cariridge) from inside the fork tube (see
illustration 7.49a).

39 Carefully prise out the dust seal from the
top of the slider to gain access to the oll seal
retaining clip (see illustration). Discard the
dust seal as a new one must be used.

7.39 Prise out the dust seal using a
flat-bladed screwdriver
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7.40 Prise out the retaining clip using a
flat-bladed screwdriver

40 Carefully remove the retaining clip, taking
care not to scratch the surface of the tube
(see illustration).

41 To separate the tube from the slider it Is
necessary to displace the top bush and oil
seal. The bottom bush should not pass
through the top bush, and this can be used to
good effect, Push the tube gently inwards
until it stops against the damper rod seat.
Take care not to do this forcibly or the seat
may be damaged. Then pull the tube sharply
outwards until the bottorn bush strikes the top
bush. Repeat this operation until the top bush
and seal are tapped out of the slider (see
illustration 7.11).

42 With the tube removed, slide off the oll
seal, washer and top bush, noting which way
up they fit (see illustration 7.12). Discard the
oil seal as a new one must be used.

Caution: Do not remove the bottom bush
from the tube unless it is to be renewed.
43 Tip the damper rod seat out of the slider,
noting which way up it fits.

Inspection

44 Clean all parts in solvent and blow them
dry with compressed alr, if available. Check
the fork tube for score marks, scratches,
flaking of the chrome finish and excessive or
abriormal wear. Look for dents in the tube and
renew the tube in both forks if any are found.
Check the fork seal seat for nicks, gouges and
scratches. If damage is evident, leaks will
occur. Also check the oil seal washer for

7.50b Apply a thread-locking compound to
the damper rod boit and use a new sealing
washer . ..

il

7.49a Slide the damper rod (cartridge) into
the tube ...

damage or distortion and renew it if
necessary.
45 Check the fork tube for runout using
V-blocks and a dial gauge, or have it done by
a dealer (see illustration 7.15). If the amount
of runout exceeds the service limit specified,
the tube should be renewed. :
Warning: If the tube is bent or
exceeds the runout limit, it
should not be straightened;
renew it.
46 Check the spring for cracks and other
damage. Measure the spring free length and
compare the measurement to the
specifications at the beginning of the Chapter.
If it is defective or sagged below the service
limit, renew the springs in both forks. Never
renew only one spring.
47 Examine the working surfaces of the two
bushes; if worn or scuffed they must be
renewed. To remove the bottom bush from
the fork tube, prise it apart at the slit using a
flat-bladed screwdriver and slide it off (see
illustration 7.17). Make sure the new one
‘seats properly.
48 Check the damper rod (cartridge)
assembly for damage and wear, and renew it
if necessary. Holding the outside of the
damper, pump the rod in and out of the
damper. If the rod does not move smoothly in
the damper it must ba renewed.

Reassembly
49 Insert the damper rod (cartridge) into the

7.50¢ ... and tighten the bolt to the
specified torque

7.49b ... and fit the seat to the bottom of
the rod

fork tube and slide it into place so that it
projects fully from the bottom of the tube,
then install the seat on the bottom of the
damper rod (see illustrations).

50 Oil the fork tube and bottom bush with the
specified fork oil and insert the assembly into
the slider (see illustration). Fit a new copper
sealing washer to the damper rod bolt and
apply a few drops of a suitable non-
permanent thread locking compound, then
install the bolt into the bottom of the slider
(see illustration). Tighten the bolt to the
specified torque setting (see illustration).

51 Push the fork tube fully into the slider,
then oil the top bush and slide it down over
the tube (see illustration). Press the bush
squarely into its recess in the slider as far as
possible, then install the oil seal washer with

7.51a Install the top bush .. .
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7.54 ... followed by the dust seal

its flat side facing up (see illustration). Either
use the service tool or a suitable piece of
tubing to tap the bush fully into place; the
tubing must be slightly larger in diameter than
the fork tube and slightly smaller in diameter
than the bush recess in the slider. Take care
not to scratch the fork tube during this
‘operation; it is best fo make sure that the fork
tube is pushed fully into the slider so that any
accidental scratching Is confined to the area
above the oil seal.

52 When the bush Is seated fully and
squarely in its recess in the slider, (remove the
‘washer to check, wipe the recess clean, then
reinstall the washer), install the new oil seal.

7.52 Make sure the oil seal is the correct
way up

7.55a Pour the oil into the top of the tube

Protect the oil seal during installation by

applying tape to the circlip groove in the fork
tube (see Haynes Hint). Smear the seal's lips
with fork oil and slide it over the tube so that
its markings face upwards and drive the seal
into place as described in Step 51 until the
retaining clip groove is visible above the seal
(see illustration).

53 Once the seal is correctly seated, fit the
retaining clip, making sure it is correctly

located in its groove (see illustration).

54 Lubricate the lips of the new dust seal
then slide it down the fork tube and press it
into position (see illustration).

55 Slowly pour in the correct quantity of the

. & . 1 S|
7.55b Measure the oil level with the fork
held vertical

specified grade of fork oil and pump the fork
and damper rod at least ten times each to
distribute it evenly (see illustration); the oil
level should also be measured and
adjustment made by adding or subtracting oil.
Fully compress the fork tube and damper rod
into the slider and measure the fork oil level
from the top of the tube (see illustration).
Add or subtract fork oil until it is at the level
specified at the beginning of the Chapter.

56 Clamp the fork tube upright between the
padded jaws of a vice, taking care not to
overtighten the vice and damage the
tube. Install the spring with its tapered coils at
the bottom (see illustration). Install the
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7.56d ...and the washer

spring seat, the spacer and the washer
over the damping adjuster rod (see
illustrations).

57 Slide the slotted spring collar into
position between the washer and the
nut on the damping adjuster rod (see
illustration).

68 Fit a new O-ring onto the fork top bolt,
then thread the top bolt fully, but not tightly,
onto the damping adjuster rod, using a
spanner on efther the nut or the pre-load
adjuster to prevent the rod from turning (see
illustrations).

59 Withdraw the tube fully from the slider and
carefully screw the top bolt into the fork tube
making sure it is not cross-threaded (see
illustration). Note: The top bolt can be
tightened to the specified torque setting at
this stage if the tube is held between the
padded jaws of a vice, but da not risk
distorting the tube by doing so. A better
method is to tighten the top bolt when the fork
leg has been installed and is securely held in
the bottom yoke. See Tool Tip eatlier in this
section.

60 Remove the insulating tape from around
the circlip groove in the fark tube. If removed,
fit the mudguard holder onto the top of the
slider, noting that each is marked L or R
according to its side, and secure it with its
circlip.

61 Install the forks (see Section 6). Set the
spring pre-load and damping as required (see
Section 12).

8.1 Remove the bolt (arrowed) and detach
the brake hose clamp

7.57 Fit the slotted collar between the nut
and the washer

. . . then thread the top bolt onto the

7.58b
damper rod
8 Steering stem - %

removal and installation
s ndil

Removal

1 Remove the front forks (see Section &) and
the horn (see Chapter 9). Remove the lefi-
hand fork clamp bolt in the top yoke to release
the choke knob — the right-hand bolt can
remain in place if the master cylinder was
displaced when removing the forks, otherwise
it must also be removed (see illustration
5.3a). Unscrew the bolt securing the front
brake hose clamp (see illustration). Take
care not to strain or knock the hoses when
removing the steering stem.

8.3a Bend down the tabs. ..

7.59 Thread the top bolt into the tube

2 On L, N and R models, prise the plug out of
the steering stem nut (see illustration 5.3b).
Unserew and remove the nut using a 30 mm
socket or spanner, and on J and K models
remove the washer (see illustration 5.3c).
Free the clutch cable from its guide on the top
yoke. Lift the top yoke off the steering stem
and place it aside, making sure no strain is
placed on the ignition switch wiring (see
illustration 5.3d). Use a rag to protect other
components. |f required, remove the fairing
(see Chapter 8), then trace the ignition switch
wiring and disconnect it at the connector.

3 Prise the |ockwasher tabs out of the
notches in the locknut (see illustration).
Unscrew the locknut using either a C-spanner
or a sultable drift located in one of the notches
(see illustration). Remove the lockwasher,

...then unscrew the locknut. ..

8.3b
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8.3c ... and remove the lockwasher

bending up the remaining tabs to release it
from the adjuster nut if necessary (see
illustration). Inspect the tabs for cracks or
signs of fatigue. If there are any, discard the
lockwasher and use a new one; otherwise the
old one can be reused.

4 Supporting the bottom yoke, unscrew the
adjuster nut using either a C-spanner, a peg-
spanner or a drift located in one of the
notches, then remove the adjuster nut and the
bearing cover from the steering stem (see
illustration).

5 Gently lower the bottom yoke and steering
stem out of the frame.

6 Remove the upper bearing and its inner
race from the top of the steering head (see
illustration). Remove all fraces of old grease
from the bearings and races and check them
for wear or damage as described in Section 9.
Note: Do not attempt to remove the races
from the frame or the lower bearing from the
steering stem unless they are to be renewed.

Installation

7 Smear a liberal quantity of grease on the
bearing races in the frame. Work the grease
well into both the upper and lower bearings.

8 Carefully lift the steering stem/bottomn yoke
up through the frame. Install the upper bearing
and its inner race in the top of the steering
head (see illustration 8.6}, then install the
bearing cover. Thread the adjuster nut onto
the steering stem. Tighten the nut lightly to
setile the bearings, then slacken if off so that it
is finger-tight. Using either the C-spanner or
drift (see illustration), tighten the nut a little at

8.4 Steering stem components

1 Steering stem nut cap

6 Adjuster nut

12 Lower bearing

(where fitted) 7 Bearing cover 13 Lower bearing inner race
2 Steering stem nut 8 Upper bearing Innerrace 14 Dust seal
3 Top yoke 8 Upper bearing 15 Bottomn yoke and steering
4 Locknut 10 Upper bearing outer race stem

5 lLockwasher

a time until all freeplay is removed, yet the
steering is able to move freely. If the Honda
adapter is available you can apply the torque
setting specified at the beginning of the
Chapter. Now turn the steering from lock to
lock five times to settle the bearings, then
recheck the adjustment or the torque setting.
The object is to set the adjuster nut so that the
bearings are under a very light loading, just
enough to remove any freeplay.

Caution: Take great care not to apply
excessive pressure because this will cause
premature failure of the bearings. If the
torque setting is applied and the bearings
are too loose or tight, set them up
according to feel.

8.6 Remove the upper bearing

11 Lower bearing outer race

9 Attach the front brake hose guide to the
bottom yoke (see illustration 8.1). Feed the
clutch cable into its guide.

10 Install the horn (see Chapter 9) and the
front forks (see Sectjon 6), but do not yst
tighten the fork clamp bolts.

11 Carry out a check and adjustment of the
steering head bearing freeplay as described in
Chapter 1, and follow the procedure for the

installation of the remaining disturbed
components. Reconnect the ignition
switch wiring connector if it was

disconnected. If not already done, tighten the
handlebar clamp bolis to the specified torque
(see illustration 5.9).

X

9 Steering head bearings—
X

inspection and renewal

Inspection

1 Remove the steering stem (see Section 8).
2 Remove all traces of old grease from the
bearings and races and check them for wear
or damage.

3 The outer races should be polished and
free from indentations. Inspect the bearing
rollers for signs of wear, damage or
discoloration, and exarmine the bearing ball
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BEARING
RACE

9.4 Drive the bearing outer races out with
a brass drift as shown

retainer cage for signs of cracks or splits. Spin
the bearings by hand. They should spin freely
and smoaothly. If there are any signs of wear
on any of the above components both Upper
and lower bearing assemblies must be
renewed as a set. Only remove the outer
races from the frame headstock if they need
to be renewed - do not re-use them once they
have been removed.

Renewal

4 The outer races are an interference fit in the
frame headstock and can be tapped from
position with a suftable drift (see illustration).
Tap firmly and evenly around each race to
ensure that it is driven out squarely. It may
prove advantageous to curve the end of the
drift slightly to improve access.

5 Alternatively, the races can be removed
using a slide-hammer type bearing extractor;
these can often be hired from tool shops.

6 The new outer races can be pressed into
the head using a drawbolt arrangement (see
illustration), or by using a large diameter
tubular drift. Ensure that the drawbolt washer
or drift {as applicable) bears only on the outer
edge of the race and does not contact the
working surface, Alternatively, have the races
installed by a dealer equipped.

RYSTHEY [nstallation of new bearing

m outer races is made much

easier if the races are left

“overnight in the freezer. This
causes them to contract slightly
making them a looser fit.

7 To remove the lower bearing inner race
from the steering stem, use two screwdrivers
placed on opposite sides of the race to work it
free. If the bearing is firmly in place it will be
necessary to use a bearing puller, or In
extreme circumstances to split the bearing's
inner section using an angle grinder (see
illustration). Take the steering stem to a
dealer if required. Check the condition of the
dust seal that fits under the inner race and
renew it if it is worn, damaged or deteriorated.
8 Fit the new lower bearing inner race onto
the steering stem. A length of tubing with an

9.6 Drawbolt arrangement for fitting
steering stem bearing outer races

1 Long bolt or threaded bar
2 Thick washer
3 Guide for lower race

internal diameter slightly larger than the
steering stem will be needed to tap the new
bearing into position (see iilustration). Ensure
that the drift bears only on the inner edge of
the bearing race and does not contact its
working surface.

9 Install the steering stem (see Section 8),

10 Rear shock absorber -
removal, inspection and
installation

N

Remaoval

1 Place the machine on an auxiliary stand.
Position a support under the rear wheel so
that it does not drop when the shock absorber
is removed, but also making sure that the
weight of the machine is off the rear
suspension so that the shock is not
compressed.

2 Remove the seat cowling (see Chapter 8).

10.2 The heel plates are secured to the
footrest brackets by two bolts (arrowed)

BEARING
PULLER

STEERING
STEM

0685H

9.7 Itis best to remove the lower bearing
using a puller

BEARING
DRIVER

STEERING
STEM

oreaH

9.8 Drive the new bearing on using a
suitable bearing driver or a length of pipe

On J and K modeis, unscrew the bolts
securing both rider's heel plates and remove
them (see illustration). On L, N and R
models, unscrew the bolts securing the rider's
left-hand heel plate and remove it.

30n J and K models, using socket
extensions inserted through the holes in the
swingarm, counter-hold the shock absorber
lower mounting bolt and unscrew the nut,
then withdraw the bolt (see illustration). On
L, N and R models, using a socket extension
inserted through the hole in the left-hand side

Shock absorber lower mounting bolt
(arrowed) - J and K models

10.3a
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b, o

10.3b Shock absorber lower mounting bolt
(arrowed) - L, N-and R models

of the swingarm, unscrew the shock absorber
loewer mounting bolt (see illustration).

4 Slipport the shock absorber, then unscrew
the upper mounting nut (where fitted) and bolt
and lift the shock out of the top of the frame,
noting the routing of the drain hose (see
illustrations).

Inspection

5 Individual components for the rear shock
absorber are available for all except R models.
Check with your dealer for availability. On R
models, the entire unit must be renewed if it is
worn or damaged.

6 Inspect the shock absorber for obvious
physical damage and oil leakage, and the coil
spring for looseness, cracks or signs of
fatigue (see illustration).

. - T ' L=
S LY
10.8 Withdraw the sleeve and check the

bearing

10.4a Remove the upper mounting bolt
(arrowed). ..

7 Inspect the pivot hardware at the top and
bottom of the shock for wear or damage.

8 On L, N and R models, withdraw the inner
sieeve from the shock absorber lower
meunting (see illustration). Inspect the
sleeve, bearing and dust seals for signs of
wear and renew worn components as
necessary. The bearing is a press-fit and can
be removed and installed using a drawbolt
arrangement — see Tools and Workshop Tips
in the Reference section.

9 To measure the shock absorber spring free
length, the unit must be disassemblead, which
requires the use of a suitable spring
compressor. If the tools or expertise are not
avallable, take the unit to a dealer. Otherwise,
on J and K models, compress the spring
using a coll spring compressor by just enough
to access the spring stopper ring. Remove the
ring and the spring seat, then carefully release
the compressor until the spring is relaxed. On
L and N models, compress the spring using a
coil spring compressor by just enough to
access the spring seat halves, then remove
them, noting how they fit. Remaove the spring
sleeve, then carefully release the compressor
until the spring is relaxed. Remove the spring,
noting which way up it fits. Measure the free
length of the spring and compare it to the
specifications. If the spring has sagged below
its service limit, it must be renewed. Individual
components for the rear shock absorber are
available for all except R modals. Check with

10.10a Apply a thread-lock to the boit

10.4b ... and lift the shock out of the
frame

your dealer for availabllity. On R models, the

entire unit must be renewed if it is worn or
damaged.

Installation

10 Installation is the reverse of removal,
neting the following.

al Apply molybdenum disulphide grease to
the pivot points.

b) Make sure the drain hose is correctly
routed.

¢} On L, N and R models, clean the threads
of the lower mounting bolt and apply a
suitable non-permanent thread locking
compound (see illustration).

d) Install the bolts and nut(s) finger-tight only
until both are in position, then tighten
them to the torque settings specified at
the beginning of the Chapter (see
illustration).

e) Adjust the suspension as required (see
Section 12).

11 Rear suspension linkage -
removal, inspectionand
installation

c

Removal

1 Place the machine onan auxiliary stand.
Position a support under the rear wheel so
that it does not drop when the shock absorber

ey

,.' [

3 4 -" L

| = P 1) - |

10.10b Tightening the upper mounting bolt
on L, N and R models
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~ W -
11.2 The front chainguard is secured by
two bolts (arrowed)

lower mounting bolt is removed, but also
making sure that the weight of the machine is
off the rear suspension so that the shock is
not compressed.

2 Remove the seat cowling (see Chapter 8).
On J and K models, unscrew the bolts
securing the rider's right-hand fdotrest
bracket and displace it, making sure no strain
is placed on the brake hose. On L, N and R
models, unscrew the bolts securing the rider's
left-hand heel plate (see illustration 10.2) and
the front chainguard and remove them (see
illustration).

3 On J and K models, remove the shock
absorber (see Ssction 10). On L, N and R
models using a socket extension inserted
through the hole in the lefi-hand side of the
swingarm, unscrew the shock absorber lower
maunting bolt (see illustration 10.3b).

4 Unscrew and remove the nut and bolt
securing the linkage to the frame (see
illustration).

5 Unscrew and remove the bolt securing the
linkage to the swingarm, on J and K models
accessing it from the right, and on L, Nand R
models accessing it from the left using a
socket extension inserted through the hele in
the swingarm (see illustration). Remave the
linkage from the top of the frame on J and K
models, and from the bottom on L, N and R
models (see illustration).

Inspection

6 Undo the nut and remove the pivot bolt and
separate the two linkage components.

11.4 Remove the linkage-to-frame bolt. ..

Withdraw the inner sleeves from both links
(see illustration).

7 Thoroughly clean all components, removing
all traces of dirt, corrosion and grease.

8 Inspect all components closely, looking for
obvious signs of wear such as heavy scoring,
or for damage such as cracks or distortion.

9 Carefully lever out the dust seals, using a
flat-bladed screwdriver, and check them for
signs of wear or damage; renew them if
necessary.

10 Worn bearings or bushes can be drifted
out of their bores, but note that removal will
destroy them; new components should be
obtained before work commences. On J and
K models, a short bearing is fitted on each
side of each pivot, while on L, N and R
models, a single long bearing is fitted for each
pivol. Honda do not list the specific bearings
as being available separately from the linkage
components themselves, so check with a
dealer or a bearing specialist before remaving
them — if they are not available, new linkage
components must be installed. If obtainable,
the new bearings should be pressed or drawn
into their bores rather than driven into
position. In the absence of a press, a suitable
drawbolt arrangement can be made up as
described in Tools and Workshop Tips in the
Reference section.

11 Lubricate the needle roller bearings and
the Inner sleeves with molybdenum disulphide
grease and Install the sleeves (see illus-
tration 11.6).

12 Check the condltion of the dust seals and

11.5b ... and remove the linkage
assembly - L, N and R models shown

11.6 Linkage assembly components -
L, N and R models shown

... and the linkage-to-swingarm

bolt...
renew them if they are damaged or

deteriorated. Press the seals squarely into
place.

13 Couple the two suspension links. On J
and K models, make sure the rear link is fitted
sa that the centre hole is at the bottom - if it is
at the top, turn it upside down. On L, N and R
models, make sure the 'F MV4' mark on the
rear link is positioned on the left side with the
arrow pointing forward. Apply some grease to
the bolt shank. On J and K models, install the
bolt and tighten the nut to the specified torque
setting. On L, N and R models, clean the
threads of the pivot bolt and apply a suitable
non-permanent thread locking compound.
Tighten the bolt to the specified torque
setting.

Installation

14 If not already done, lubricate the seals,
needle roller bearings, inner sleeves and the
pivot bolts with molybdenum disulphide
grease.

15 Manoeuvre the linkage assembly into
position making sure that the ‘F MV4' or 'FR’
MAL" mark an the rear link is on the left side
(see illustration 11.5b).

16 Install the linkage assembly and the shock
absorber in a reverse of the removal
procedure. Install the bolis and nuts finger-
tight only until all compenents are in position,
then fighten them to the torque setting
specified at the beginning of the Chapter (see
illustrations 11.5a and 11.4).

17 Install any other disturbed components
(see Step 2).

18 Check the operation of the rear
suspension before taking the machine on the
road. Adjust the suspension as required (see
Section 12).

Front forks

1 0n J and K models, the forks are air
assisted. Remove the cap from the valve in
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12.1 Remove the cap to access the air
valve

the centre of the fork top bolt (see
illustration). Use a pressure gauge and pump
designed for suspension systems - on no
account use a filling station air line; combined
gauge and pump units are available for
motorcycle suspension systems. Adjust the
air pressure as required and according to the
Specifications at the beginning of the
Chapter. To decrease the pressure, depress
the pin In the centre of the valve. Ensure that
the air pressure is the same in each fork.
Caution: Do not use a high pressure
source of air or you will blow the seals.

2 On Land N models, the forks are adjustabile
for spring pre-load. Spring pre-load is
adjusted using a sultable screwdriver in the
slot in the top of the adjuster in the centre of
the fork top bolt (see illustration). Turn it
clockwise to increase pre-load and anti-
clockwise to decrease it. The amount of pre-
load is indicated by lines on the body of the
adjuster. Always make sure both adjusters are
set equally.

3 On R models, the forks are adjustable for
spring pre-load and rebound damping. Spring
pre-load is adjusted using a suitable spanner
on the adjuster flats in the centre of the fork
top bolt {see illustration). Turn it clockwise to
increase pre-load and anti-clockwise to
decrease it. The amount of pre-load Is
indicated by lines on the adjuster. Always
make sure both adjusters are set equally.
Damping is adjusted using a screwdriver in

12.4 Spring pre-load adjuster - J and K
models

: ¢ = .
12.2 Spring pre-load adjuster (arrowed) -
L and N models

the slot in the top of the damper rod
protruding from the pre-load adjuster. Turn it
clockwise to increase damping and anti-
clockwise to decrease it.

Rear shock absorber

4 On J and K models, the rear shock
absorber is adjustable for spring pre-load.
Adjustment is made using a suitable
C-spanner (one is provided in the toolkit) to
turn the spring seat on the bottom of the
shock absorber {see illustration). There are
seven positions. Position 1 is the softest
setting, position 7 is the hardest. Align the
setting required with the adjustment stopper.
To increase the pre-load, turn the spring seat
clockwise. To decrease the pre-load, turmn the
spring seat anti-clockwise.

5 0n L, N and R models, the rear shock
absorber is adjustable for spring pre-load and
rebound damping. Pre-load adjustment is
made by turning the adjuster nut on the
threads on the shock absorber body (see
illustration). Slacken the locknut, then turn
the adjuster nut towards the spring to
increase pre-load and away from the spring to
decrease it. Tighten the locknut securely after
adjustment.

6 Damping adjustment is made by turning the
adjuster on the bottemn of the shock absorber
using a flat-bladed screwdriver (see

illustration). To increase the damping, turn
the adjuster clockwise. To decrease the
damping, turn the adjuster anti-clockwise.

12.3 Spring pre-load adjuster (A) and
damping adjuster (B) - R models

13 Swingarm -
removal and installation

W

Note: The swingarm can be removed with the
shock absorber and linkage assembly
attached if required. Otherwise, the linkage
assembly must either be removed completely
{see Section 11), or it can remain attached to
the swingarm and removed with it after
detaching it from the shock absorber and
frame.

Removal

1 Remove the rear wheel (see Chapter 7).
Displace the brake caliper bracket from the
swingarm, nating how it fits, and tie it to the
top of the frame, making sure no strain is
placed on the hose (see illustration 13.19).

2 Unscrew the gearchange lever linkage arm
pinch bolt and remove the arm from the shaft,
noting the alignment punch marks (see
illustration 16.1a). If no marks are visible,
make your own before removing the arm so
that it can be correctly aligned with the shaft
on installation. If required, detach the
speedometer cable from the front sprocket
cover. Unscrew the bolts securing the
sprocket cover and remove it, noting the
guide plate (see illustration 16.1b). Let the
cover hang by the cable, if it wasn't detached.
On'L, N and R models, note the wiring clip

12.5 Slacken the locknut (A) and turn the
adjusting ring (B) as required

12,6 Damping adjuster (arrowed) -
L, N and R models
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13.3 Unscrew the bolt (arrowed) and
detach the brake hose guide

secured by the lower bolt. Slip the drive chain
off the front sprocket.

3 Unscrew the bolt securing the rear brake
hose guide to the swingarm (see illustration).
4 Either remove the suspension linkage (see
Section 11), or remove the shock absorber
upper mounting bolt and the linkage assembly
to frame bolt, or remove the shock absorber
lower mounting bolt and the linkage to frame
bolt, as required (see Note abova), referring to
the relevant Steps of Sections 10 and 11.

5 Unscrew the nut on the left-hand end of the
swingarm pivot bolt (see illustration).

13.6b . . . using the special tool. This tool
MUST be used for the swingarm tightening
procedure

r =

13.5 Unscrew the swingarm nut (arrowed)

6 Unscrew the locknut an the adjuster bolt on
the right-hand end of the pivot bolt (see
illustration). This requires the use of a Honda
service tool (Pt. No. 07908-4680001), which is
a special wrench that fits the locknut (see
illustration). Although it |s possible to
fabticate a peg spanner from an old socket
which will epable the locknut to be
unscrewed, the special tool provides a means
of tightening the locknut to the correct torgue
on installation and s therefore considered
essential.

7 The swingarm pivot bolt fits into the head of

)

13.7 Unscrew the pivot bolt and the
adjuster bolt together

13.9a Unscrew the bolts (arrowed) and remove the chain

R
e |
13.9b ..

slider (A), the front chainguard (B), .. .

. the rear chainguard (C) and the mudguard (D)

13.6a Unscrew the locknut. . .

the adjuster bolt (actually a threaded sleeve).
Using an' Allen key, unscrew the pivot bolt
which will also unscrew the adjuster bolt (see
illustration). It is not necessary to completely
remove the adjuster belt — it can remain
loosely threaded in.

8 When the adjuster bolt is fully unscrewed,
support the swingarm then withdraw the pivot
bolt and remove the swingarm (see

illustration).

9 Remove the chain slider, chainguards and
mudguard from the swingarm if necessary,
noting how they fit (see illustrations). If the

L R |
13.8 Withdraw the pivot bolt and remove
the swingarm
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13.13a Thread in the adjuster bolt a couple
of turns

chain slider is badly worn or damaged, it
should be renewed. If required, split the drive
chain at its jeining link to separate the chain
from the swingarm (see Section 15).

10 If attached, and if required, separate the
suspension linkage from the swingarm (see
Section 11). Inspect ail components for wear
or darnage as described in Section 14.

Installation
11 If removed, install the mudguard,
chainguards and chain slider (see

illustrations 13.9a and b).

12 Lubricate the dust seals, bearings, slesve
or collar, and the pivot bolt with grease.

13 If removed, thread the adjuster bolt a
‘couple of turns only into the swingarm (see

13.15b ... and tighten it as described,
using the special tool, to the specified
torque

13.13b Tighten the adjuster bolt as shown
to the specified torque

illustration). Offer up the swingarm and have
an assistant hold it in place. Install the pivot
bolt through the swingarm and engage its
flate with those of the adjuster bolt (see
illustration 13.8). Tighten the adjuster bolt to
the torgue setting specified at the beginning
of the Chapter by tuming the pivet bolt using
a suitable Allen key (see illustration).

14 Thread the pivot bolt nut finger-tight onto

‘the left-hand end of the bolt (see illustration).

15 Install the adjuster bolt locknut and
tighten it as much as possible by hand (see
illustration). Tighten the locknut further using
the service tool as described in Step 6, and
using an Allen key applied through its middle
to counter-hold the pivot bolt and adjuster
bolt and prevent them from turning. Then,
using a torque wrench applied to the hole In
the arm of the service tool, tighten the locknut
to the specified torque setting (see
illustration). Note: The specified torque
setting takes into account the extra leverage
provided by the service tool and cannot be
duplicated without it.

16 Tighten the pivot bolt nut to the specified
torque setting, again using an Allen key to
counter-hold the pivot bolt and adjuster bolt
and prevent them from turning (see
illustration).

17 Install the rear shock absorber and
linkage assembly as raquired by your removal
procedure (see Sections 10-and 11).

13.16 Finally tighten the pivot bolt nut to
the specified torque

tighten it finger-tight

18 Fit the drive chain around the front
sprocket, then install the sprocket cover with
its guide plate, making sure the spesdometer
cable drive socket on the inside of the cover

engages correctly with the head of the

sprocket bolt (see illustration 16.9). On L, N
and R model, do not forget the wiring clip with
the lower bolt. If removed, attach the
speedometer cable to the drive housing.
Install the gearchange linkage arm onto the
end of the shaft, aligning the punch
marks, and tighten the pinch bolt (see
illustration 16.1a).

19 Locate the brake caliper bracket lug into
the swingarm (see illustration) and attach the
brake hose guide (see illustration 13.3).

20 Install the rear wheel (see Chapter 7).

21 Check and adjust the drive chain slack
(see Chapter 1). Check the operation of the
rear suspension before taking the machine on
the road.

14 Swingarm - inspection %
and bearing renewal N
-~
XN
Inspection

1 Remove the sleeve (J and K models) or
collar (L, N, and R models) from the |eft-hand

13.19 Locate the lug on the bracket into
the slot in the swingarm {arrowed)
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14.1 Remove the sleeve or collar

side of the swingarm (see illustration). Lever
out the seals from each side, taking care not
to damage them.

2 Thoroughly clean all components, removing
all traces of dirt, corrosion and grease.

3 Inspect all components closely, looking for
obvious signs of wear such as heavy scoring,
and cracks or distortion due to accident
damage. Any damaged or worn component
must be renewed.

4 Check the swingarm pivot bolt for
straightness by rolling it on a flat surface such
as a piece of plate glass (first wipe off all old
grease and remove any corrosion using fine
emery cloth). If the equipment Is available,
place the axle in V-blocks and measure the
runout using a dial Indicatar. If the axle s bent
or the runout excessive, renew it,

Bearing renewal

5 Remove the sleeve (J and K models) or
collar (L, N, and R models) from the left-hand
side of the swingarm (see illustration 14.1).
Lever out the seals from each side, taking
care not to damage them, and remove the
circlip from the right-hand side. Refer to Tools

and Workshop Tips (Section 5) in the

Reference section and remove the bearings,
then clean them and inspect them for wear or
damage. A needle bearing is fitted in the left-
hand side, and two ball bearings are in the
right-hand side. If the bearings do not run
smoothly and freely or if there is excessive
freeplay, they must be renewed. The needle
bearing in the left-hand side of the swingarm
should be renewed as a matter of course If it

is removed.
POOR
@_ﬁ

CRACKED

GOOD

Haoo23

15.8 Check that the ends of the joining link
are properly staked

6 Do not forget to install the bearing spacer
between the bearings in the swingarm. When
installing the new needle bearing, lubricate it
with molybdenum disulphide grease and set it
in the swingarm to a depth of exactly 4 mm.
Check the condition of the dust seals and

renew them |if they are damaged or
deteriorated.
15 Drive chain - removal,

cleaning and installation

N
Removal
Note: The original equipment drive chain fitted
to these models has a staked-type master
(joining) link which can be disassembled using
elther Honda service tool, Pt. No. 0FTHMH-
MR10100 for J and K models, O7HMH-
MR10101 for L and N models or O7HMH-
MR10102 for R models, or one of several
commercially-available drive chain
cutting/staking tools. Such chains can be
recognised by the master link side plate’s
identification marks (and usually its different
colour), as well as by the staked ends of the
link’s two pins which look as if they have been
deeply centre-punched, instead of peened
over as with all the other pins.

Warning: NEVER install a drive

chain which uses a clip-type

master (split) link. Use ONLY the

correct service tools to secure
the staked-type of master link - if you do
not have access to such tools, have the
chain renewed by a dealer to be sure of
having it securely installed.
1 Locate the joining link in a suitable position
to wark on by rotating the back wheel.
2 Slacken the drive chain as described in
Chapter 1.
3 Split the chain at the joining link using the
chain cutter, following carefully the
manufacturer's operating instructions (see
also Section 8 in Tools and Workshop Tips in
the Reference Section). Remove the chain
from the bike, noting its routing through the
swingarm.
Cleaning
4 Soak the chain in kerosene (paraffin) for
approximately five or six minutes.
Caution: Don't use gasoline (petrol),
solvent or other cleaning fluids which
might damage iis internal sealing
properties. Don’t use high-pressure water.
Remove the chain, wipe it off, then blow
dry it with compressed air inmediately.
The entire process shouldn't take longer
than ten minutes - if it does, the O-rings in
the chain rollers could be damaged.
Installation

Warning: If you do not have
A access to a chain riveting tool,

have the chain fitted by a dealer.

5 Unscrew the gearchange lever linkage arm
pinch bolt and remove the arm from the shaft,
noting the alignment punch marks (see
illustration 16.1a). If no marks are visible,
make your own before removing the arm so
that it can be correctly aligned with the shaft
on installation. If required, detach the
speedometer cable from the front sprocket
cover. Unscrew the bolis securing the
sprocket cover and remove it; noting the
guide plate (see illustration 16.1b). Let the
cover hang by the cable, if it wasn't detached.
On L, N and R models, note the wiring clip
secured by the lower bolt.

6 Install the drive chain through the swingarm
sections and around the front sprocket,
leaving the two ends in a convenient position
to work or.

7 Refer to Section 8 in Tools and Workshop
Tips in the Reference Section. Install the new
joining link from the inside with the four
O-rings correctly located between the link
plates. Install the new side plate with its
identification marks facing out. On R models,
measure the amount that the joining link pins
project from the side plate and check they are
within the measurements specified at the
beginning of the Chapter. Stake the new link
using the drive chain cutting/staking tool,
following carefully the instructions of both the
chain manufacturer and the tool
manufacturer. DO NOT re-use old joining link
compoenents.

8 After staking, check the joining link and
staking for any signs of cracking (see
illustration). If there is any evidence of
cracking, the joining link, O-rings and side
plate must be renewed. On R models,
measure the diameter of the staked ends in
two directions and check that it is evenly
staked and within the measurements
specified at the beginning of the Chapter.

9 Install the sprocket cover with its guide
plate, making sure the speedometer cable
drive socket on the inside of the cover
engages correctly with the head of the
sprocket bolt. On L, N and R model, do not
forget the wiring clip with the lower bolt. If
removed, attach the speedometer cable to the
drive housing. Install the gearchange linkage
arm onto the end of the shaft, aligning the
punch marks, and tighten the pinch bolt.

10 On completion, adjust and lubricate the
chain following the procedures described in
Chapter 1.

Caution: Use only the recommended
lubricant.

i

Check

1 Unscrew the gearchange lever linkage arm
pinch bolt and remove the arm from the shaft,
noting the alignment punch marks (see
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16.1a Note the alignment punch marks (A),
then unscrew the bolt (B) and slide the arm
off the shaft

illustration). If no marks are visible, make

your own before removing the arm so that it
can be correctly aligned with the shaft on
installation. If required, detach the
speedometer cable from the front sprocket
cover. Unscrew the bolts securing the
sprocket cover and remove it, noting the
guide plate (see illustration). Let the cover
hang by the cable, if it wasn’t detached. On L,
N and R models, note the wiring clip secured
by the lower bolt.

2 Check the wear pattern on both sprockets
(see Chapter 1, Section 1). If the sprocket
teeth are worn excessively, renew the chain
and both sprockets as a set. Whenever the
sprockets are inspected, the drive chain
should be Inspected also (see Chapter 1). If

shaft

16.1b Unscrew the bolts {arrowed) and
remove the cover

you are renewing the chain, renew the
sprockets as well.

3 Adjust and |ubricate the chain following the
procedures described in Chapter 1.

Caution: Use only the recommended
lubricant.

Renewal
Front sprocket

4 Unscrew the gearchange lever linkage arm
pinch bolt and remove the arm from the shaft,
noting the alignment punch marks (see
illustration 16.1a). If no marks are visible,
make your own before removing the arm so
that it can be correctly aligned with the shaft
on installation. |f required, detach the

speedometer cable from the front sprocket

2

16.7 Fit the new sprocket into the chain
and slide it onto the shaft. ..

16.8a ... then install the bolt and
washer. ..

16.5 Unscrew the bolt (arrowed) . . .

cover. Unscrew the bolts securing the
sprocket cover and remove it, noting how the
guide plate locates (see illustration 16.1b),
et the cover hang by the cable, if it wasn't
detached. On L, N and R models, note the
wirina clip secured by the lower bolt.

5 Have an assistant apply the rear brake, then
unscrew the sprocket bolt and remove the
washer (see illustration).

6 Slide the sprocket and chain off the shaft
and slip the sprocket out of the chain (see
illustration). If there is not enough slack on
the chain to remove the sprocket, refer to
Chapter 1 and adjust the drive chain until it is
fully stack.

7 Engage the new: sprocket with the chain
and slide it on the shaft (see illustration).
Take up any slack in the chain.

8 Install the sprocket bolt with Its washer and
tighten it to the torgue setting specified at the
beginning of the Chapter, using the method
employed on removal to prevent the sprocket
from turning (see illustrations).

9 Locate the guide plate onto the sprocket
cover, then install the cover, making sure the
speedometer cable drive socket on the inside
of the cover engages correctly with the head
of the sprocket bolt (see illustration). On L. N
and R models, do not forget the wiring clip
with the lower bolt. If removed, attach the
speedometer cable to the drive housing. Install
the gearchange linkage arm onto the end of
the shaft, aligning the punch marks, and
tighten the pinch bolt (see illustration 16.1a).

-.and tighten it to the specified
torque

cover
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16.11 Lift out the sprocket coupling

10 On completion, adjust and |ubricate the
chain following the procedures described in
Chapter 1.

Caution: Use only the recommended
lubricant.

Rear sprocket

11 Remove the rear whegl (see Chapter 7).
On J and K models, Ilift the sprocket coupling
out of the wheel (see illustration).

12 Unscrew the bolts (J and K models} or
nuts (L, N and R models) securing the
sprocket to the coupling and remove the
sprocket, noting which way round it fits (see
illustrations),

13 On L, N and R models, check that the
sprocket studs are secure in the coupling. If

17.2 Lift out the sprocket coupling

A A — &

procket bolts (arrowed) - J and K
models

16.12a S

any are loose, remove them all and clean their
threads, then apply a suitable non-permanent
thread-locking compound and tighten them
securely. To ease removal and tightening of
the studs, thread two nuts onto the stud and
use one as a locknut and the other to unscrew
and tighten the studs.

14 Install the sprocket onto the coupling with
the stamped tooth number facing out. Apply
some engine oil to the threads of the bolts or
nuts and tighten them to the torque setting
specified at the beginning of the Chapter. On
J and K models, fit the coupling into the wheel
(see illustration 16.11).

15 Install the rear wheel (see Chapter 7), then
adjust and lubricate the chain following the
procedures described In Chapter 1.

17.3a Damper segments - J and K models

= = 1" :1 4
16.12b Sprocket nuts (arrowed) - L, N and
R models

17 Sprocket coupling/rubber

damper - check and renewal :%

Ve

1 Remove the rear wheel (see Chapter 7).

2 Lift the sprocket coupling out of the wheel
(see illustration). Check the coupling for
cracks and damage, and renew it if necessary.
3 Remove the rubber dampers from the
wheel and check them for cracks, hardening
and general deterioration (see illustrations);
renew them if necessary.

4 Checking and renewal procedures for the
coupling bearing are in Chapter 7.

5 Installation is the reverse of the removal
procedure.

17.3b Damper segments -
L, N and R models
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Brakes, wheels and tyres
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GEHera! IOTMETON inemen soreimns cosnms erwhms pre: 5 o aEs - s a e 1  Wheels =algnmentheblt ...evwms s smimice smeis s o sz s 13
Rear brake caliper — removal, overhaul and installation .......... 7 Wheels —inspectionandrepair ....... ... i 12
Degrees of difficulty

Easy, suitable for S | Fairly easy, suitable 3 | Fairly difficult, 3\% Difficult, suitable for 3\& Very difficult, &

novice with little ’%\\: for beginner with &\: suitable for competent N experienced DIY 9 | suitable for expert DIY g

experience X | some experience & DIY mechanic Q‘K\ mechanic i‘ or professional &
Specifications
Note: Models are identified by their production code letter — refer to ‘ldentification numbers’ at the front of this manual for details.
Brakes
Brake fIuid tYpe . o e e e e e DOT 4
Front caliper bore 1D

NBW oottt et e e e e e e e e e e e 25.400 to 25.450 mm

Senvice limiti s s s aseiie s Ee it ST e e e S 25.460 mm
Frant caliper piston CD

NS, (a5 2 o nmten, S S A R T R S S ST ey R T 25.335 to 25.368 mm

SEVICE Mt . o e e e et e e 25.330 mm
Rear caliper bore ID

B« e et e et e e e e e e e e e e n 38.180 to 38.230 mm

Service TImBt o s e s e e T, SR S SR TS 38.240 mm
Rear callper piston 0D

I sran: 3 it S A SR R AT G ST A B T SR 38.098 to 38.148. mm

Service limit . ..o e 38.090 mm
Front master cylinder bore ID

B e e i ittt e e e e e e e e 12.700 to 12.743 mm

Sanieal I e v vvminn s ¢ s s o oo « e R 12.760 mm
Front master cylinder piston OD

PG i & avevanais oo Tooas o e SRR 6 ST B RIS, RV R TR 12.657 to 12.684 mm

Service limit
Rear master cylinder bore |D
New
Service limit

12.650 mm

14.000 to 14,043 mm
14.055 mm
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Brakes (continued)
Rear master cylinder piston OD

MBI ez sniosemine s R viiiTe SR AT S el e B AR e e S Al 13.957 to 13.884 mm
R 1= Vo 5 13.945 mm
Front dise minimum thickness
b €= = o 4.0 mm
SemicR It curs s s, SorRn R AN S i SR 3.5 mm
Front disc maximum runout .. ..o ee i 0.3 mm
Rear disc minimum thickness
€= L = T ' 5.0 mm
Seica HMk s snvmmmen coimitin SIvieres T SR & SIS 4.0 mm
Rear dise maximum runoUt .. .. ... 0.14 mm
Wheels
Maximum wheel runout (front and rear)
Axial (slde-to-8Ide) . ... .o e 2.0 mm
Radial (ott-0fround) v samin cvim i s - SdEe o 2.0mm
Maximum axle runout (frontand rear) . ............. .o 0.2 mm
Tyres
Ty DIOSSUIES: Fa e i e i STy s e ey e i s see Daily (pre-ride) checks

Tyre sizes
J and K models

Front . . . o T — ) G5 AR 1R B R s SR B 120/60-R17 55H

B A S e S e RGeS SR s e A e o 150/60-R18 67H
L, N and R models

EroRY i S e e s i SRR S e L e b 120/60-R17 55H

B x5 v sisusimiem srwmressim: s atanin SIS MUATE AT L e s b 150/60-R17 66H

Torque settings
Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to
the diameter of the thread, not the head.

ST BOMINEY svicarss somsiia o adlsamis waresin wamse e asvisie o 5@ s 5Nm
e cfllall i 11T SRRl iy SR g At 7L | o1 10 Nm
SINITTDOIINGE soamirse s o s sorinis L Sl R el o R 528 22 Nm
O OB - v T e i, P e 1 s RS T e et w7 35 Nm
T2 BORMME i cimmane s smimsimn o semaiaas s o saliaiem o 55 Nm
6mm flange bolt with 8 mmihead ......................c000ne, 9 Nm
6 mm flange bolt/nut with IOmmhead .....covvemeiiirivinans 12 Nm
8mm flange bolt/nut ... . e 27 Nm
1D/ MM ENGEBOALE oy o s amiv e samnimes samians o smialive o swasess s o4 40 Nm
Brake pad retaining Pins . ..o v e ey 17 Nm
Brake pad retaining pin plUgs c . con v vivn i i s e s i 3 Nm
Front calipersliderpin. ......... 0 i 13 Nm
Front caliper bracket sliderpin . .......covvviiiiiiiineiiiina .. 23 Nm
Front brake caliper mounting bolts . . ......... ... ... 27 Nm
Front mastereylinderclamp bolts ... iiiiiiiiiii 12 Nm
Rear brake caliper mounting bolt

J AR K OB o s aes i S T TR E A 25 Nm

LNand RmMOdels . ..uueneene e iiieeameeeeanenneans 23 Nm
Rear caliper slider pin (L, Nand Rmodels) .................oo.s 28 Nm
Rear master cylinder mounting bolts .. .......oooviiiiininn., 12 Nm
Brake hose banjo holts

Jand Kmodels ... oot e e 30 Nm

L/Mand! B medels: v cimmiin sianian samis midilaaiia s 5 35 Nm
Front brake disc bolts

drand iCmedels . svsses dninriin saiEs AR T SRR SRR T 15 Nm

LNand Bmodels ... e e e inaseene s e 20 Nm
Rear brake disc bolts

Jand K models oo v i s e 40 Nm

LiNant B iogels!: e s oo samme S s W e S 5 43 Nm
Frontaxle Bolt . .ot iree i i i 60 Nm
Arlagiarnp. BoSHue wivie s S o B R NS WA R 22 Nm
Rear axle nut

5 A oo | B 1 1T o TR A e N AP e U D AR 90 Nm

LNand Rmodels .......veeimirii e 95 Nm
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1 General information

All models covered in this manual are fitted
with cast alloy wheels designed for tubeless
tyres only. Both front and rear brakes are
hydraulically operated disc brakes,

On all models, the front brakes are twin
piston sliding calipers, and the rear brake is a
'single piston sliding caliper.

Caution: Disc brake components rarely
reguire disassembly. Do not disassemble
components unless absolutely necessary.
If a hydraulic brake line is loosened, the
entire system must be disassembied,
drained, cleaned and then properly filled
and bled upon reassembly. Do not use
solvents on internal brake components.
Solvents will cause the seals to swell and
distort. Use only clean brake fiuid or
denatured alcohol for cleaning. Use care
when working with brake fluid as it can
injure your eyes and it will damage painted
surfaces and plastic paris.

Models are identified by
MU ir production code letter
HINT)
' numbers” at the front of this
manual for details.

Yy

2 Front brake pads - renewal

Warning: The dust created by
the brake system may contain
asbestos, which is harmful to
your health. Never blow it out

with compressed air and don’t inhale any

of it. An approved filtering mask should be

worn when working on the brakes.

1 Unscrew the pad retaining pin plug

followed by the pad retaining pin and
withdraw the pin, noting how It fits (see
illustration). Slide the pads out of the caliper
(see illustration).

2 Inspect the surface of each pad for

2.6 Push the caliper against the pad to
create the extra room

2.1a Remove the plug. ..

contamination and check that the friction
material has not worn down level with or
beyond the wear limit cutout in the pad edge
(see illustration). If either pad is worn down to,
or beyond, the wear limit, Is fouled with oil or
grease, or heavily scored or damaged by dirt
and debris, both pads must be renewed as a
set. Note that it is not possible to degrease the
friction material; if the pads are contaminated
in any way they must be renewed. Also check
that each pad has worn evenly at each end,
and that each has the same amount of wear as
the other. If uneven wear is noticed, one or
more of the pistons are probably sticking in the
caliper, in which case the calipers must be
overhauled (see Section 3},

3 If the pads are in good condition clean them
carefully, using a fine wire brush which is
completely free of oil and grease to remove all
traces of road dirt and corrosion. Using a
pointed instrument, clean out the grooves In
the friction material and dig out any
embedded particles of foreign matter. Apy
areas of glazing may be removed using emery
cloth.

4 Check the condition of the brake disc (see
Section 4),

5 Remove all traces of corrosion from the pad
pin. Inspect the pin for sians of damage and
renew it if necessary,

6 If new pads are being installed, push the
pistons as far back into the caliper as
possible. A good way of deing this is to insert
one of the old pads between the outside of
the disc and the piston, then push the caliper
against the pad and disc using hand pressure

the pads

2.2 If the pads have worn to or beyond the
wear limit cutout (arrowed) they must be
renewed

(see illustration). Due to the increased
friction material thickness of new pads, it may
be necessary to remove the master cylinder
reservoir cover and diaphragm and remove
some fiuld.

7 Smear the backs of the pads and the shank
of the pad pin with copper-based grease,
making sure that none gets on the front or
sides of the pads.

8 Installation of the pads is the reverse of
removal. Make sure the pad spring is correctly
positioned in the caliper mouth and the pad
plate is in place on the caliper bracket. Insert
the pads into the caliper so that the friction
material faces the disc, making sure they
locate correctly against the pad spring and
pad plate, then push up on the pads to align
the holes and slide the pad retaining pin
through (see illustrations and 2.1b). Make

‘ -

2.8b ... making sure they locate correctly
in the pad plate on the bracket (arrowed)



7¢4 Brakes, wheels and tyres

3.2 Note the alignment of the hose before
removing the banjo bolt (arrowed)

sure the pin passes through the hole in each
pad. Tighten the pad retaining pin to the
torque setting specified at the beginning of
the Chapter. Install the pad pin plug and
tighten it to the specified torque (see
illustration 2.1a).

9 Top up the master cylinder reservolr if
necessary (see Daily (pre-ride) checks), and
refit the reservoir cover and diaphragm.

10 Operate the brake lever several times to
bring the pads into contact with the disc.
Check the operation of the brake before riding
the motorcycle.

3 Front brake calipers -
removal, overhaul and

V(i

installation
Warning: If a caliper indicates

the need for an overhaul (usually

due to leaking fluid or sticky

operation), all old brake fluid
should be flushed from the system. Also,
the dust created by the brake system may
contain asbestos, which is harmful to your
health. Never blow it out with compressed
air and don’t inhale any of it. An approved
filtering mask should be worn when
working on the brakes. Do not, under any
circumstances, use petroleum-based
solvents to clean brake parts. Use clean
brake fluid, brake cleaner or denatured
alcohol only.

Removal

1 If the calipers are being overhauled, remove
the brake pads (see Section 2). If the calipers
are just being displaced or removed, the pads
can be left in place.

2 If the calipers are just being displaced and
not completely removed or averhauled, do not
disconnect the brake hose. If the calipers are
being overhauled, note the alignment of the
brake hose on the caliper then unscrew the
brake hose banjo bolt and separate the hose
from the caliper (see illustration). Plug the
hose end or wrap a plastic bag tightly around
it to minimise fluid loss and prevent dirt
entering the system. Discard the sealing
washers as hew ones must be used on
installation. Note: If you are planning to

3.3a Unscrew the caliper mounting bolts
{arrowed) ...

overhaul the callper and don't have a source
of compressed alr to blow out the pistons, just
loosen the banjo bolt at this stage and
retighten it lightly. The bike's hydraulic system
can then be usad ta force the pistons out of
the body once the pads have been removed.
Disconnect the hose once the pistons have
been sufficiently displaced.

3 Unscrew the caliper mounting belts, and
slide the caliper off the disc (see
itlustrations).

Overhaul

4 Slide the caliper off the caliper bracket,
noting how it fits (see illustration). Remove
the pad plate on the caliper bracket and the
pad spring Inside the caliper mouth, noting
how they fit. Clean the exterior of the caliper
with denatured alcohol or brake system

s B

3.3b ... and slide the caliper off the disc

cleaner. Make sure all old grease is removed
from the slider pins.

5 Displace the pistons as far as possible from
the caliper body, either by pumping them out
by operating the front brake lever, or by
foreing them out using compressed air. If the
compressed air method is used, place a wad
of rag between the pistons and the caliper to
act as a cushion, then use compressed air
directed into the fluid inlet to force the pistons
out of the body. Use only low pressure to
ease the pistons out and make sure both
pistons are displaced at the same time. If the
air pressure is too high and the pistons are
forced out, the caliper and/or pistons may be
damaged. Mark each piston head and caliper
bore with a felt marker to ensure that the
pistons can be matched to their original bores
on reassembly.

3.4 Front brake caliper componenis

1 Pad retaining pin plug
2 Pad retaining pin

3 Brake pads

4 Bleed valve

5 Bleed valve cap

6 Pad spring
7 Fluid seals
8 Dust seals
9 Pistons

10 Slider pin

11 Slider pin
12 Dust boot
13 Dust boot
14 Pad piate
15 Caliper bracket
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3.6 Remove the dust seal with a plastic or wooden tool (a pencil

works well) to avoid damage to the bore and seal groove

Warning: Never place your
fingers in front of the pistons in
an attempt to catch or protect
them when applying
compressed air, as serious injury could
result.
6 Using a wooden or plastic tool, remove the
dust seals from the caliper bores (see
illustration). Discard them as new ones must
be used on installation. If a metal tool is being
used, take great care not to damage the
caliper bores.
7 Remove and discard the piston seals in the
same way.
8 Clean the pistons and bores with denaturad
alcohol, clean brake fluid or brake system
cleaner. If compressed air is available, use it
to dry the parts thoroughly (make sure it's
filtered and unlubricated).
Caution: Do not, under any circumstances,
use a petroleum-based solvent to clean
brake parts.
9 Inspect the caliper bores and pistons for
slgns of corrosion, nicks and burrs and loss of
plating. If surface defects are present, the
caliper assembly must be renewed. If the
necessary measuring equipment is available,
compare the dimensions of the pistons and
bores to those given in the Specifications
Section of this Chapter, renewing any
component that is worn beyond the service
limit. If the caliper is in bad shape the master
cylinder should also be checked.
10 Clean off all traces of corrosion from the
slider pins and their bores in the caliper and
bracket. Renew the rubber dust boots if they
are damaged or deteriorated. If a pin is loose,
remove them both and clean the threads.
Apply a suitable non-permanent thread
locking compound and tighten them to the
specified torgue.
11 Lubricate the new piston seals with clean
brake fluid and install them in their grooves in
the caliper bores.
12 Lubricate the new dust seals with clean
brake fluid and install them in their grooves in
the caliper bores.

13 Lubricate the pistons with clean brake
fluld and install them closed-end first into the
caliper bores. Using your thumbs, push the
pistons all the way In, making sure they enter
the bore squarely.

14 If removed, fit the pads spring and pad
plate, making sure they are correctly
positioned as noted on removal (see
illustration 3.4). Apply a smear of copper or
silicone based grease to the slider pins, then
slide the caliper onto the bracket and check
that it is able to move freely.

Installation

15 If the caliper has not been overhauled,
slide the caliper off the caliper bracket, noting
how it fits, and clean all old grease from the
slider pins. Renew the rubber boots if they are
damaged or deteriorated. Apply a smear of
copper or silicone based grease to the slider
pins, then slide the caliper onto the bracket
and check that it is able to mave freely.

16 Slide the caliper onto the brake disc,
making sure the pads sit squarely each side of
the disc (Iif they weren't removed) (see
illustration 3.3b).

17 Install the caliper mounting bolts, and
tighten them to the torque setting specified at
the beginning of the Chapter (see

illustration).

4.2 Set up a dial gauge with its probe
contacting the brake disc, then rotate the
wheel to check for runout

3.17 Tighten the caliper mounting bolts to the specified torque

18 [f removed, connect the brake hose to the
caliper, using new sealing washers on each
side of the fitting. Align the hose as noted on
removal, Tighten the banjo bolt to the torque
setting specified at the beginning of the
Chapter. Top up the master cylinder reservoir
with DOT 4 brake fluid (see Daily (pre-ride)
checks) and bleed the hydraulic system as
described in Section 11.
19 If removed, install the brake pads (see
Section 2).
20 Check that there are no fluid leaks and
thoroughly test the operation of the brake
before riding the motorcycle.
4 Front brake discs - ES
inspection, removal and \
installation D

Inspection

1 Visually inspect the surface of the disc for
score marks and other damage. Light
scratches are neormal after use and won't
affect brake operation, but deep grooves and
heavy score marks will reduce braking
efficiency and accelerate pad wear. If a disc is
badly grooved it must be machined or
renawed.

2 To check disc runout, position the bike on
an auxiliary stand and support it so that the
wheel| Is raised off the ground. Mount a dial
gauge on a fork leg, with the plunger on the
gauge touching the surface of the disc about
10 mm from the outer edge (see illustration).
Rotate the wheel and watch the gauge
needls; comparing the reading with the limit
listed in the Specifications at the beginning of
the Chapter. If the runout is greater than the
service limit, check the wheel bearings for
play (see Chapter 1). If the bearings are worn,
renew them (see Section 16) and repeat this
check. If the disc runout is still excessive, it
will have to be renewed, although machining
by an engineer may be possible.

3 The disc must not be machined or allowed
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9

4.3a The minimum disc thickness is
marked on each disc

to wear down to a thickness less than the
service limit listed in this Chapter's
Specifications and as marked on the disc
itself (see illustration). The thickness of the
disc can be checked with a micrometer (see
illustration). If the thickness of the disc is less
than the service limit, it must be renewed.

Removal

4 Remave the front wheel (see Section 14).
Caution: Do not lay the wheel down and
allow it to rest on the disc - the disc could
become warped. Set the wheel on wood
blocks so the disc doesn't support the
weight of the wheel,

5 Mark the relationship of the disc to the
wheel, so it can be installed in the same
position. Unscrew the disc retaining bolts,
loosening them a little at a time in a criss-
cross pattern to avoid distorting the disc, then

4.3b Using a micrometer to measure disc
thickness

remove the disc from the wheel (see
illustration). On L, N and R models, discard
the bolts as Honda specify new ones must be
used. On J and K madels, clean the threads of
the bolts.

Installation

6 Install the disc on the wheel, making sure
the marked side is on the outside. Align the
previously applied matchmarks (if you're
reinstalling the original disc).

7 Install the bolts, on J and K models using a
suitable non-permanent thread-locking
compound, and tighten them in a criss-cross
pattern evenly and progressively to the torque
setting specified at the beginning of the
Chapter.

8 Clean off all grease from the brake disc(s)
using acetone or brake system cleaner. If a
new brake disc has been installed, remove

4.5 Each disc is secured by six bolts
(arrowed)

any protective coating from its working
surfaces,

9 |nstall the whee| (see Section 14).

10 Operate the brake laver several times to
bring the pads into contact with the disc.
Check the operation of the brake carefully
before riding the bike.

5 Front brake master cylinder &
~ removal, overhaul and N
installation 3:

1 If the master cylinder is leaking fluid, or if
the lever does not produce a firm feel when
the brake Is applied, and blseding the brakes
does not help (see Section 11), and the
hydraulic hoses are all in good condition, then
master cylinder overhaul is recommended
(see illustration).

Reservoir cap
Diaphragm plate
Diaphragm
Reservoir

Reservoir hose
Rubber cap

Circlip

Reservoir hose union
O-ring

10 Master cylinder

11 Brake light switch

12 Spring

13 Piston assembly

14 Circlip

15 Rubber boot

16 Sealing washers
Brake hose

18 Brake hose banjo boit
18 Brake lever pivot bolt
Span adjuster bracket
21 Brake lever

Spring

Nut

Span adjuster

Span adjuster wheel
Trunnion

Do~ hA WK =

5.1 Front brake master cylinder components
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5.3 Slacken the two reservoir cover
SCraws

2 Before disassembling the master cylinder,
read through the entire procedure and make
sure that you have obtain all new paris
required. Also, you will need some new DOT 4
brake fiuid, some clean rags and internal
circlip pliers. Note: If the master cylinder is
Just being displaced and not completely
removed or overhauled, do not disconnect the
brake hose or drain the reservair.

Caution: Disassembly, overhaul and
reassembly of the brake master cylinder
must be done in a spotlessly clean work
area to avoid contamination and possible
failure of the brake hydraulic system
components. To prevent damage to the
paint from spilled brake fluid, always cover
the fuel tank when working on the master
cylinder.

Removal

3 Loosen, but do not remove, the screws
holding the reservoir cover in place (see
illustration). Access to the screws s
restricted by the windshield. If a short or
angled screwdriver is not available, remove
the fairing to access the screws (see
Chapter &).

4 Disconnect the electrical connectors from
the brake light switch (see illustration).

5 Remove the front brake lever (see
Chapter 6).

6 Unscrew the brake hose banjo bolt and
separate the hose from the master cylinder,
noting its alignment (see illustration). Discard

5.4 Disconnect the brake light switch
wiring connectors {arrowed)

the sealing washers as they must be renewed.
Wrap the end of the hose in a clean rag and
suspend it in an upright position or bend it
down carefully and place the open end in a
clean container. The objective is to prevent
excessive loss of brake fluid, fluid spills and
system contamination.

7 Slacken the bolt securing the reservoir
bracket to the master cylinder (see
illustration). Unscrew the master cylinder
clamp bolts, then lift the master cylinder away
from the handlebar (see illustration).

8 Remove the reservoir cover retaining
screws and lift off the cover, the diaphragm
plate and the rubber diaphragm. Drain the
brake fluid from the reservoir into a suitable
container. Remove the reservoir bracket bolt,

5.10 Remove the rubber boot from the end
of the master cylinder piston . ..

g

.g.' y

5.11a ... then depress the piston and

remove the circlip using a pair of internal
circlip pliers

=3
I
5.6 Mote the alighment of the hose before
removing the banjo bolt (arrowed)

then release the clamp securing the reservoir
hese to the union on the master cylinder and
detach the hose. Wipe any remaining fluid out
of the reservoir with a clean rag.

9 If required, remove the screw securing the
brake light switch to the bottom of the master
cylinder and remove the switch.

Overhaul

10 Carefully remove the dust boot from the
end of the piston (see illustration).

11 Using circlip pliers, remove the circlip and
slide out the piston assembly and the spring,
noting how they fit (see illustration). Lay the
parts out in the proper order to prevent
confusion during reassembly (see
illustration).

5.7b ... then unscrew the clamp bolts
(arrowed) and remove the master cylinder
assembly

5.11b Lay out the internal parts as shown,
even if new parts are being used, to avoid
confusion on reassembly
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5.28 Make sure the diaphragm is correctly
seated, then fit the plate and cover

12 Remove the fluid reservoir hose union
rubber cap, then remove the circlip and
detach the union from the master cylinder.
Discard the O-ring as a new one must be
used. Inspect the reservoir hose for cracks or
splits and renew if necessary.

13 Clean all parts with clean brake fluid or
denatured alcohol. If compressed air is
available, use it to dry the parts thoroughly
(make sure it's filtered and unlubricated).
Caution: Do not, under any circumstances,
use a petroleum-based solvent to clean
brake parts.

14 Check the master cylinder bore for
corrosion, scratches, nicks and score marks.
If the necessary measuring equipment is
available, compare the dimensions of the
pistan and bore to those given in the
Specifications Section of this Chapter. If
damage or wear is evident, the master
cylinder must be renewed. If the master
cylinder is in poor condition, then the
caliper(s) should be checked as well. Check
that the fluid inlet and outlet ports in the
master cylinder are clear.

15 The dust boot, circlip, piston, seal,
primary cup and spring are included in the
new: piston/seal kit. Use all of the new parts,
regardless of the apparent condition of the old
ones. If the seal and cup are not already on
the piston, fit them according to the layout of
the old piston assembly.

16 Install the new spring in the master
cylinder so that its tapered end faces the
piston,

17 Lubricate the new piston, seal and cup
with clean brake fluid. Install the assembly
into the master cylinder, making sure it js the
correct way round (see illustration 5.11b).
Make sure the lips on the cup do not turn
inside out when they are slipped into the bore.
Deprass the piston and install the new circlip,
making sure that it locates in the master
cylinder groove (see illustration 5.11a).

18 Install the new rubber dust boot, making
sure the lip is seated correctly in the piston

‘groove (see illustration 5.10).

19 Fit a new O-ring onto the reservoir hose
union, then press the union into the master
cylinder and secure it with the circlip. Fit the
rubber cap over the circlip.

20 Inspect the reservoir cover rubber
diaphragm and renew it if it is damaged or
deteriorated.

Installation

21 Install the brake light switch.

22 Attach the master cylinder to the
handlebar and fit the clamp with its UP mark
facing up, then tighten the bolts to the torque
setting specified at the beginning of the
Chapter (see illustration 5.7b).

23 Connect the brake hose to the master
cylinder, using new sealing washers on each
side of the union, and aligning the hose as
noted on removal (see illustration 5.6).
Tighten the banjo bolt to the torque setting
specified at the beginning of this Chapter.

24 Install the brake lever (see Chapter 6).

25 Mount the reservoir onto the master
cylinder and tighten its bolt securely (see
illustration 5.7a). Connect the reservoir hose
to the union and secure it with the clamp.

26 Connect the brake light switch wiring (see
illustration 5.4).

27 Fill the fluid reservoir with new DOT 4
brake fluid as described in Daily (pre-ride)
checks. Refer to Section 11 of this Chapter
and bleed the air from the system.

28 Fit the rubber diaphragm, making sure it is
correctly seated, the diaphragm plate and the
cover onto the master cylinder reservoir (see
illustration).

29 Check the operation of the front brake
hefore riding the motorcycle.

6.1a Remove the plug...

i

. and the pin, then unscrew the
mounting bolt (arrowed)

6.1b ..

6 Rear brake pads - renewal %

by

Warning: The dust created by
the brake system may contain
asbestos, which is harmful to
your health. Never blow it out
with compressed air and don't inhale any
of it. An approved filtering mask should be
worn when working on the brakes,
1 Unscrew the pad retaining pin plug and the
pad retaining pin, then unscrew the caliper
mounting bolt (see illustrations).
2 Swing the caliper up at the back and slide
out the pads (see illustration). Where fitted,
remove the shims from the back of the pads,
noting how they fit.
3 Inspect the surface of each pad for
contamination and check that the friction
material has not worn level with or beyond the
wear grooves in the pad face or the cutouts in
the pad edge (see illustration 2.2). If either
pad is worn down to, or beyond, the wear
limit, fouled with oil or grease, or heavily
scored or damaged by dirt and debris, both
pads must be renewed as a set. Note that it is
not possible to degrease the friction material;
if the pads are contaminated in any way they
must be renewed.
4 |f the pads are in good condition clean them
carefully, using a fine wire brush which is
completely free of oil and grease to remaove all
traces of road dirt and corrosion. Using a
pointed instrument, clean out the grooves in
the friction material and dig out any
embedded particles of foreign matter. Any
areas of glazing may be removed using emery
cloth.
5 Check the condition of the brake disc (see
Section 8).
6 Remove all traces of corrosion from the pad
pin. Inspect the pin for signs of damage and
renew it if necessary.
7 If new pads are being installed, push the
pistons as far back into the caliper as
possible. A good way of doing this is to insert
one of the old pads between the outside of
the disc and the piston, then push the caliper
against the pad and disc using hand pressure

6.2 Swing the caliper up and remove
the pads
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6.7 Push the caliper against the pad to
create the extra room

(see illustration). Due to the increased
friction material thickness of new pads, it may
be necessary to remove the master cylinder
reservoir cover and diaphragm and remove
soma fluid.

8 Where removed, fit the shims onto the back
of the pads, making sure the arrow points In
the direction of normal disc rotation. Smear
the backs of the pads and the shank of the
pad pin with copper-based grease, making
sure that none gets on the front or sides of the
pads.

9 Installation of the pads is the reverse of
removal. Make sure the pad spring is correctly
positioned in the caliper and the pad plate is
clipped to the caliper bracket (see
illustration). Insert the pads into the caliper
so that the friction material faces the disc,
making sure they locate correctly against the
pad spring and engage the pad plate (see
illustration), then push up on the pads to
align the holes and slide the pad retaining pin
through (see illustration 6.1b). Make sure the
pin passes through the hole in each pad.
Tighten the pad retaining pin finger tight.

10 Swing the caliper down and tighten the
mounting beolt te the torque setting

specified at the beginning of the Chapter
(see illustration). Tighten the pad retaining
pin to the specified torque, then install
the pad pin plug and tighten that (see
illustration 6.1a).

11 Top up the master cylinder reservair if

7.2 Note the alignment of the hose, then
unscrew the brake hose banjo bolt

(arrowed)

d spring (A) and pad
plate (B) are correctly located . . .

necessary (see Daily (pre-ride) checks), and
refit the reservoir cover and diaphragm.

12 Operate the brake pedal several times to
bring the pads into contact with the disc.
Check the operation of the brake before riding
the motorcycle,

7 Rear brake caliper - removal, 3
overhaul and installation N
B

Warning: If a caliper indicates

the need for an overhaul (usually

due to leaking fluid or sticky

operation), all old brake fluid
should be flushed from the system. Also,
the dust created by the brake system may
contain asbestos, which is harmful to your
health. Never blow it out with compressed
air and don’t inhale any of it. An approved
filtering mask should be worn when
working on the brakes. Do not, under any
circumstances, use petroleum-based
solvents to clean brake parts. Use clean
brake fluid, brake cleaner or denatured
alcohol only.

Removal

1 If the caliper is being overhauled, remove the
brake pads (see Section 8), If the caliper is just
being removed, the pads can be left in place.

2 If the caliper is just being displaced and not
completely removed or overhauled, do not
disconnect the brake hose, If the caliper is
being overhauled, note the alignment of the

6.10 Tighten the mounting bolt to the
specified torque

brake hose on the caliper then unscrew the
brake hose banjo bolt and separate the hose
from the caliper (see illustration). Plug the
hose end or wrap a plastic bag tightly around
it to minimise fluid loss and prevent dirt
entering the system. Discard the sealing
washers as new ones must be used on
installation. Note: If you are planning to
overhaul the caliper and don't have a source
of compressed air to blow out the piston, just
logsen the banjo bolt at this stage and
retighten it lightly. The bike's hydraulic system
can then be used to force the piston out of the
body once the pads have been removed.
Disconnect the hase once the piston has been
sufficiently displaced.

3 Unscrew the caliper mounting bolt, then
swing the caliper up at the back and slide it
sideways off of the bracket (see illustrations).
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7.3c ...and draw it off the bracket - L, N
and R models type shown

Overhaul

4 Remove the pad spring in the caliper and
the pad plate on the caliper bracket, noting
how they fit (see illustration 6.9a). Clean the
exterjor of the caliper with denatured alcohol
or brake system cleaner (see illustration).

Make sure all old grease is removed from the

slider pin and the mounting bolt shank. On J
and K models, the slider pin is threaded into
the caliper bracket, on L, N and R models it is
in the caliper.

5 Displace the piston as far as possible from
the caliper body, either by pumping it out by
operating the brake pedal, or by forcing it out
using compressed air. |f the compressed air
method is used, place a wad of rag between
the piston and the caliper to act as a cushion,
then use compressed air directed into the
fluid inlet to force the piston out of the body.
Use only low pressure to ease the piston out.
If the air pressure is too high and the piston is

forced out, the caliper and/or piston may be

damaged.
Warning: Never place your
fingers in front of the piston in
an attempt to catch or protect it
when applying compressed air,
as serious injury could result.

6 Using a wooden or plastic tool, remove the

dust seal from the caliper bore (see

illustration 3.6). Discard It as a new one must
be used on installation. If a metal tool is being
used, take great care not fo damage the
caliper bore.

7 Remove and discard the piston seal in the
same way.

8 Clean the piston and bore with denatured
alcohol, clean brake fluid or brake system
cleaner. If compressed air Is available, use it
to dry the parts thoroughly (make sure it's
filtered and unlubricated).

Caution: Do not, under any circumstances,
use a petroleum-based solvent fo clean
brake parts.

9 Inspect the caliper bore and piston for signs
of corrosion, nicks and burrs and loss of

plating. If surface defects are present, the

caliper assembly must be renewed. If the
necessary measuring equipment is available,
compare the dimensions of the piston and
bore to those given in the Specifications
Section of this Chapter, renewing any
component that is worn beyond the service
limit. If the caliper is in bad shape the master
cylinder should also be checked.

10 Clean off all traces of corrosion from the
slider pin and mounting bolt shank. Renew the
rubber boots |f they are damaged or
deteriorated. If the pin is loose, remove it and

clean the threads. Apply a suitable non-
permanent thread-locking compound and
tighten it to the specified torque, where given.
11 Lubricate the new piston seal with clean
brake fluid and install it in Its groove in the
caliper bore.

12 Lubricate the new dust seal with clean
brake fluid and install it in its groove in the
caliper bore.

13 Lubricate the piston with clean brake fluid
and install it closed-end first into the caliper
bore. Using your thumbs, push the piston all
the way in, making sure it enters the bore
squarely.

14 [f removed, fit the pad spring in the caliper
and the pad plate on the bracket, making sure
they are correctly positioned as noted on
removal (see illustration 6.9a). Apply a smear
of copper or silicone based grease to the
slider pin, then slide the caliper onte the
bracket and check that it is able to move
freely (see illustration 7.3c).

Instaliation

15 If the caliper has not been overhauled,
clean all old grease from the slider pin and the
mounting bolt shank. Renew the rubber boots
if they are damaged or deteriorated. Apply a
smear of copper or silicone based grease to
the slider pin and bolt shank, then slide
the caliper onto the bracket (see
illustration 7.3¢). Check that it Is able to
move frealy.

16 If removed, Install the brake pads (see
Section 6).

17 Swing the caliper down anto the brake
dise, making sure the pads sit squarely on
each side of the disc (see illustration 7.3b).

Pad plate
Rubber boots
Bush

Piston

Dust seal

Fluid seal
Slider pin
Mounting bolt
Caliper bracket
10 Bleed valve and cap
11 Pan pin

12 Pad pin piug
13 Brake pads

14 Shim

15 Pad spring
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7.4 Rear brake caliper components - J and K type shown
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7.18a Install the bolt. ..

18 Install the caliper mounting bolt, and
tighten it to the torque setting specified at the
beginning of the Chapter (see illustrations).
19 |f removed, connect the brake hose to the
caliper, using new sealing washers on each
side of the fitting. Align the hose as noted on
removal (see illustration 7.2). Tighten the
banjo bolt to the tarque setting specified at
the beginning of the Chapter. Top up the
master cylinder reservoir with DOT 4 brake
fluid (see Dally (pre-ride) checks) and bleed
the hydraulic system as described In Sec-
tion 11.

20 Check for leaks and thoroughly test the
operation of the rear brake before riding the
motorcycle.

8 Rear brake disc - inspection,
removal and installation

V(i

Inspection

1 Visually inspect the surface of the disc for
score marks and other damage. Light
scratches are normal after use and waon't
affect brake operation, but deep grooves and
heavy score marks will reduce braking
efficiency and accelerate pad wear. If a disc is
badly grooved it must be machined or
renewed.

2 To check disc runout, position the bike on
an auxiliary stand and support it so that the
wheel Is raised off the ground. Mount a dial
gauge on the swingarm, with the plunger on

8.3 The minimum disc thickness is marked
on each disc

7.18b . ..and tighten it to the specified
torque

the gauge touching the surface of the disc
about 10 mm from the outer edge (see
illustration 4.2). Rotate the wheel and watch
the gauge needle, comparing the reading with
the limit listed in the Specifications at the
beginning of the Chapter. If the runout is
greater than the service limit, check the wheel
bearings for play (see Chapter 1). If the
bearings are worn, renew them (see Section
16) and repeat this check. If the disc runout is
still excessive, it will have to be renewed,
although machining by an engineer may be
possible,

3 The disc must not be machined or allowed
to wear down to a thickness less than the
service limit listed in this Chapler's
Specifications and as marked on the disc
itself (see illustration). The thickness of the
disc can be checked with a micrometer (see
illustration 4.3b). If the thickness of the disc
is less than the service limit, It must be
renewed,

Removal

4 Remove the rear whes! (see Section 15).

5 Mark the relationship of the disc to the hub,
so it can be installed in the same position.
Counter-hold the disc bolis and unscrew the
nuts, leosening them a little at a time in a
criss-cross pattern to avoid distorting the
dise, then withdraw the bolts and remove the
disc from the wheel (see illustrations). On L,
N and R models, discard the bolts as
Honda specify new ones must be used.
©n J and K models, clean the threads of the
bolts.

8.5a The disc is secured by three bolts
(arrowed) on J and K models . . .

Installation

6 Install the disc on the hub, making sure the
marked side is on the outside. Align the
previously applied matchmarks (if you're
reinstalling the original disc).

7 Install the bolts and tighten them in a criss-
cross pattern evenly and progressively to the
torgue setting specified at the beginning of
the Chapter. Note that on J and K models a
suitable nen-permanent thread locking
compound must be applied to the bolt
threads before installation, and on L, N and R
models new bolts must be used.

8 Clean off all grease from the brake disc(s)
using acetone or brake system cleaner. If a
new brake disc has been installed, remove
any protective coating from its working
surfaces.

9 Install the rear wheel (see Section 15).

10 Operate the brake pedal several times to
bring the pads into contact with the disc.
Check the operation of the brake carefully
before riding the bike.

1 If the master cylinder is leaking fiuid, or if
the lever does not produce a firm feel when
the brake is applied, and bleeding the brake
does not help (see Section 11), and the
hydraulic hoses are all in good condition, then
master eylinder overhaul is recommended.

2 Before disassembling the master cylinder,
read through the entire procedure and make
sure that you obtain all parts required. Also,
you will need some new DOT 4 brake fluid,
some ciean rags and internal circlip pliers.
Note: To prevent damage to the paint from
spllled brake fluid, always cover the
surrounding components when working on
the master cylinder.

Caution: Disassembly, overhaul and
reassembly of the brake master cylinder
must be done in a spotlessly clean work
area to avoid contamination and possible
failure of the brake hydraulic system
components.

8.5b

... and by four bolts (arrowed)
on L, N and R models



7#12 Brakes, wheels and tyres

9.4a Remove the cover screws

9.6 Remove the split pin (A) and withdraw
the clevis pin (B)

Removal

3 Remove the seat cowling (see Chapter 8).

4 Femove the master cylinder fluid reservoir
cover screws, but leave the cover in place
(see illustration). Unscrew the bolt securing
the reservoir to the frame, then remove the
reservoir cover and pour the fluid into a
container. Release the clamp securing the
reservoir hose to the union on the master
cylinder and detach the hose (see
illustration).

5 Unscrew the brake hose banjo bolt and
separate the brake hose from the master
cylinder, noting Its alignment (see
illustration). Discard the two sealing washers
as they must be renewed. Wrap the end of the
hose in a clean rag and suspend the hose in

9.4b Release the clamp (arrowed) and
detach the hose

'I ; |
9.5 Note the alignment of the hose then
unscrew the banjo bolt (arrowed)

9.8a Rear master cylinder components

an upright position or bend it down carefully
and place the open end in a clean container.
The objective is to prevent excessive loss of
brake fluid, fluid spills and system
contamination.

9.8b Hold the clevis and slacken the
locknui

9.9 Remove the dust boot from the
pushrod

1 Reservoir hose & Clevis 11 Pushrod

2 Heservoir hose clamp. 7 Clevis base nut 12 Piston/seal assembly
3 Reservolir hose union 8 Locknut 13 Spring

4 O-ring 9 Rubber boot 14 Master cylinder

5 Clevis pin 10 Circlip 15 Split pin

6 Remove the split pin from the clevis pin
securing the brake pedal to the master
cylinder pushrod (see illustration). Withdraw
the clevis pin and separate the pedal from the
pushrod. Discard the split pin as a new one

must be used.

7 Unscrew the two bolts securing the heel
plate and master cylinder to the footrest
bracket and remove them, noting the collars
fitted between the plate and cylinder on L, N
and R models.

Overhaul

8 If required, mark the position of the clevis
locknut on the pushrod, then slacken the

locknut and thread the clevis and its base nut

off the pushrod (see illustrations).

9 Dislodge the rubber dust boot from the
base of the master cylinder to reveal the
pushrod retaining circlip (see illustration).

10 Depress the pushred and, using circlip
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circlip from the cylinder

pliers, remove the circlip (see illustration).
Slide out the piston assembly and spring. If
they are difficuit to remove, apply low
pressure compressed air to the fluid outlet.
Lay the parts out in the proper order to
prevent confusion during reassembly.

11 Clean all of the parts with clean brake fluid
or denatured alcohol.

Caution: Do not, under any circumstances,
use a petroleum-based solvent to clean
brake parts. If compressed air is available,
use it to dry the parts thoroughly (make
sure it’s filtered and unlubricated).

12 Check the master cylinder bore for
corrosion, scratches, nicks and score marks.
If the necessary measuring equipment is
available, compare the dimensions of the
piston and bore to these given in the
Specifications Section of this Chapter, If
damage Is evident, the master cylinder must
be renewed. If the master cylinder Is in poor
condition, then the caliper should be checked
as well,

13 If required, unscrew the fluid reservoir
hose union screw and detach the elbow from
the master cylinder. Discard the O-ring as a
new one must be used. Inspect the reservoir
hose for cracks or splits and renew it if
necessary.

14 The dust boot, circlip, piston, seal,
primary cup and spring are included in the
piston/seal kit. Use all of the new parts,
regardless of the apparent condition of the old
ones. If the seal and cup are not already on
the piston, fit them according to the layout of
the old piston assembly.

16 Install the new spring in the master
cylinder so that its tapered end faces the
piston.

16 Lubricate the new piston, seal and cup
with clean brake fluid. Install the assembly
inte the master cylinder, making sure it is the
correct way round. Make sure the lips on the
cup do not turn inside out when they are
slipped into the bore.

17 Install and depress the pushrod, then fit
the: new circlip, making sure it is properly
seated in the groove (see illustration 9.10).
18 Install the new rubber dust boot, making
sure the lip is seated properly in the groove
(see illustration 9.9).

10.2 Flex the brake hoses and check for
cracks, bulges and leaking fluid

19 If removed, fit a new O-ring to the fluid
reservoir hose union, then install the union
onto the master cylinder and secure It with its
screw.

Installation

20 If removed, install the clevis locknut, the
clevis. and the base nut onto the master
cylinder pushrod end. Position the clevis as
noted on removal, then tighten the clevis
locknut securely (see illustration 9.8b). If in
doubt, Honda recommend that the distance
between the lower mounting bolt hole on the
master gylinder and the pin hole on the clevis
is 80 mm (see illustration 9.8a). However the
pedal height can be altered to suit individual
tastes. This is best done after the assembly is
installed, and is done by slackening the clevis
locknut, then turning the pushrod itself using a
spanner on the flats on the top of the rod, until
the desired pedal height:is obtained. Tighten
the clevis locknut securely on completion.

21 Install the master cylinder and heel plate
onto the footrest bracket, not forgetting the
collars that fit between them on L, N and R
models. Tighten the mounting bolts to the
torgue setting specified at the beginning of
the Chapter.

22 Align the brake pedal with the master
cylinder pushrod clevis, then slide in the clevis
pin and secure it using a new split pin (see
illustration 9.6). Bend the split pin ends
securely.

23 Connect the brake hose banjo bolt to the
master cylinder, using a new sealing washer
on each side of the banjo union. Ensure that
the hose is positioned so that It butts against
the lug and tighten the banjo boit to the
specified torque setting (see illustration 9.5).
24 Secure the fluid reservoir to the frame with
its retaining bolt. Ensure that the hose is
correctly routed, then connect it to the union
on the master cylinder and secure it with the
clamp (see illustration 9.4b). Check that the
hose is secure and clamped at the reservoir
end as well, If the clamps have weakened, use
new ones.

25 Fill the fiuid reservoir with new DOT 4
brake fluid (see Daily (pre-ride) checks) and
bleed the system following the procedure in
Section 11.

10.4 Remove the banjo bolt and separate
the hose from the caliper; there is a
sealing washer on each side of the fitting

26 Install the seat cowling (ses Chapter 8),
Check the operation of the brake carefully
before riding the motoreycle.

10 Brake hoses, pipes and
unions - inspection and
renewal

V7 dis

Inspection

1 Brake hose and pipe condition should be
checked regularly and the hoses renewed at
the specified Interval (see Chapter 1).

2 Twist and flex the rubber hoses while
locking for cracks, bulges and seeping fluid
(see illustration). Check extra carefully
around the areas where the hoses connect
with the banjo fittings, as these are common
areas for hose failure.

3 Inspect the metal brake pipe linking the
front caliper hoses and the banje union fittings
connected to all the brake hoses. If the fittings
are rusted, scratched or cracked, renew them.

Renewal

4 The brake hoses have banjo union fittings
oh each end, and the brake pipe linking the
two front caliper hoses has joint nuts (see
illustration). Cover the surrounding area with
plenty of rags and unscrew the banjo bolt or
joint nut at each end of the hose or pipe,
noting its alignment. Free the hose or pipe
from any clips or guides and remove |t
Discard the sealing washers on the hose
banjo unions.

5§ Position the new hose or pipe, making sure
it Isn’t twisted or otherwise strained, and
either abut the hose union pipe against the lug
on the component casting, or fit it into the siot
between two lugs, where pressnt. Otherwise
align the hose or pipe as noted on removal.
Install the hose banjo bolts using new sealing
washers on both sides of the unions. Tighten
the banjo bolts to the torque settings
specified at the beginning of this Chapter.
Make sure the hoses and pipes are correctly
aligned and routed clear of all moving
components.

6 Flush the old brake fluid from the system,
refill with new DOT 4 brake fluid (see Daily
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11.6a Brake caliper bleed valve

{pre-ride) checks) and bleed the air from the
system (see Section 11). Check the operation
of the brakes carefully before riding the
motorcycle.

11 Brake system - bleeding

P

1 Bleeding the brakes is simply the process
of removing all the air bubbles from the brake
fluid reservoirs, the hoses and the brake
calipers. Bleeding is necessary whenever a
brake system hydraulic connection is
loosened, when a component or hose is
renewed, or when the master cylinder or
caliper is overhauled. Leaks in the system
may also allow air to enter, but leaking brake
fluid will reveal their presence and warn you of
the need for repair.

2 To bleed the brakes, you will need some
new DOT 4 brake fiuid, a length of clear vinyl
or plastic tubing, a small container partially
filled with clean brake fluid, some rags and a
spanner to fit the brake caliper bleed valves.
3 Cover the fuel tank and other painted
components to prevent damage in the event
that brake fluid is spilled.

4 If bleeding the rear brake, remove the seat
cowling (see Chapter 8) for access to the fluid
reservoir.

5 Remove the reservoir cover, diaphragm
plate and diaphragm and slowly pump the
brake lever (front brake) or pedal (rear brake) a
few times, untll no air bubbles can be seen
floating up from the holes in the bottom of the
reservoeir. Doing this bleeds the air from the
master cylinder end of the line. Loosely refit
the reservoir cover.

6 Pull the dust cap off the bleed valve (see
illustration). Attach one end of the clear vinyl
or piastic tubing to the bleed valve and
‘submerge the other end in the brake fluid in
the coniainer (see illustration).

7 Remove the reservoir cover and check the
fluid level. Do not allow the fluid level to drop
below the lower mark during the bleeding
process.

8 Carefully pump the brake lever or pedal
three or four times and hold it in {front) or

11.6b To bleed the brakes, you need a
spanner, a short section of clear tubing, and
a clear container haif-filled with brake fiuid

down (rear) while opening the caliper bleed
valve. When the valve is opened, brake fluid
will flow out of the caliper into the clear tubing
and the lever will move toward the handlebar
or the pedal will move down,

9 Retighten the bleed vaive, then release the
brake lever or pedal gradually. Repeat the
process until no air bubbles are visible in the
brake fluid leaving the caliper and the lever or
pedal is firm when applied. On completion,
disconnect the bleeding equipment, then
tighten the bleed vaive to the torgue setting
specified at the beginning of the chapter and
install the dust cap.

10 Install the diaphragm and cover assembly,
wipe up any spilled brake fiuid and check the
entire system for leaks.

produce a firm feel to the
m lever or pedal the fluid my

be aerated. Let the brake
fluid in the system stabilise for a few
hours and then repeat the procedure
when the tiny bubbles in the system
have settled out.

12 Wheels - _
inspection and repair

W7

1 In order to carry out a proper inspection of
the wheels, it is necessary to support the bike

12.2 Check the wheel for radial (out-of-
round) runout (A) and axial (side-to-side)
runout (B)

upright so that the whee! being inspected is
raised off the ground. Position the motoreycle
on an auxiliary stand. Clean the wheels
tharoughly to remove mud and dirt that may
interfere with the inspection procedure or
mask defects. Make a general check of the
wheels (see Chapter 1) and tyres (see Daily
(pre-ride) checks).

2 Aftach a dial gauge to the fork slider or the
swingarm and position its stem against the
side of the rim (see illustration). Spin the
wheel siowly and check the axial (side-to-
side) runout of the rim. In order to accurately
check radial (out of round) runout with the dial
gauge, the wheel would have to be removed
from the machine, and the tyre from the
wheel. With the axle clamped in a vice and the
dial gauge positioned on the top of the rim,
the wheel can be rotated to check the runout.
3 An easier, though slightly less accurate,
methaed is to attach a stiff wire pointer to the
fork slider or the swingarm and position the
end a fraction of an inch from the wheel
(where the wheel and tyre join). If the whes| is
true, the distance from the pointer to the rim
will be constant as the wheel is rotated. Note:
If wheel runout s excessive, check the whes/
bearings very carefully before renewing the
whesl.

4 The wheels should also be visually
inspected for cracks, flat spots on the rim and
other damage. Look very closely for dents in
the area where the tyre bead contacts the rim.
Dents in this area may prevent complete
sealing of the tyre against the rim, which leads
to deflation of the tyre over a period of time. If
damage is evident, or if runout in either
direction is excessive, the wheel will have to
be renewed. Never attempt to repair a
damaged cast alloy wheel.

13 Wheels - alignment check

V

1 Misalignment of the wheels, which may be
due to a cocked rear wheel or a bent frame or
fork yokes, can cause strange and possibly
serious handling problems. If the frame or
yokes are at fauit, repair by a frame specialist
or reriewal are the only alternatives.

2 To check the alignment you will need an
assistant, a length of string or a perfectly
straight piece of wood and a ruler. A plumb
bab ar other suitable weight will also be
required.

3 In order to make a proper check of the
whesls it is necessary to support the bike in
an upright position, using an auxiliary stand.
Measure the width of both tyres at their
widest points. Subtract the smaller
measurament from the larger measurement,
then divide the difference by two. The result is
the amount of offset that should exist
between the front and rear tyres on both
sides.

4 If a string is used, have your assistant hold
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13.5 Wheel alignment check using string

one end of it about halfway between the floor
and the rear axle, touching the rear sidewal| of
the tyre.

5 Run the other end of the string forward and
pull it tight so that it is roughly parallel to the
floor {see illustration). Slowly bring the string
into contact with the front sidewall of the rear
tyre, then turn the front wheel until it is parallel
with the string. Measure the distance from the
front tyre sidewall to the string.

6 Repeat the procedure on the other side of
the motorcycle. The distance from the front
tyre sidewall to the string should be egual on
both sides.

7 As was previously pointed out, a perfectly
straight length of wood or metal bar may be
substituted for the string (see illustration).
The procedure is the same,

8 |f the distance between the string and tyre
is greater on one side, or [f the rear wheel
appears to be cocked, refer to Chapter 1,
Section 1 and check that the chain adjuster
markings coincide on each side of the
swingarm.

9 If the front-to-back alignment is correct, the
wheels still may be out of alignment vertically.
10 Using the plumb bob, or other suitable
weight, and a length of string, check the rear
wheel to make sure it is vertical. To do this,
hold the string against the tyre upper sidewall
and allow the weight to settle just off the floor.
When the string touches both the upper and
lower tyre sidewalls and is perfectly straight,
the wheel is vertical. If it is not, place thin
spacers under one leg of the stand.

11 Once the rear wheel is vertical, check the

14.3 Slacken the axle clamp bolts (A), then
remove the axle bolt (B)

front wheel in the same manner. If both wheels
are not perfectly vertical, the frame and/or
major suspension componernts are bent.

14 Front wheel-
removal and installation

Vi

Removal

1 Position the motoreycle on an auxillary
stand and support it under the crankcase so
that the front wheel is off the ground. Always
make sure the motorcycie is properly
supported.

2 Remove the mounting bolts from one of the
brake calipers and slide the caliper off the
disc (see illustration 3.3a and b). Support
the caliper with a piece of wire or a bungee
cord so that ne sirain is placed on its
hydraulic hose. There is ne need to
disconnect the hose from the caliper, or to
displace both calipers, unless required. Note:
Do not operate the front brake lever with the
caliper(s) removed.

3 Slacken the axle clamp bolts on the bottom
of the right-hand fork, then unscrew the axle
bolt from the right-hand end of the axle (see
illustration).

4 Slacken the axle clamp bolts on the bottom
of the left-hand fork (see illustration).
Support the wheel, then withdraw the axle
from the left-hand side and carefully lower the
wheel. Use a screwdriver inserted through the
holes in the end of the axle as a lever to aid
removal (see illustration).

14.4a Slacken the axle clamp bolts
(arrowed}, then use a screwdriver or rod as

agrip...

Distance between
gauge and tyre must
be equal each side
and front and back

ALY

Parfectly straight

lengths of wood
-

|~
"
T
e | &
~_]
Rear tyre must be
parallel to gauge
at front and back
L=}
P
l/ L q
"h-n—-d

13.7 Wheel alignment check using a
straight-edge

14.4b ...and withdraw the axle



716 Brakes, wheels and tyres

5 Remove the long wheel spacer from the
right-hand side of the wheel and the short
spacer from the left-hand side for safekeeping
(see illustration).

Caution: Don't lay the wheel down and
allow it to rest on a disc - the disc could
become warped. Set the wheel on wood
blocks so the disc doesn’t support the
weight of the wheel.

6 Check the axle for straightness by rolling it
on a flat surface such as a plece of plate glass
(first wipe off all old grease and remove any
corrosion using fine emery cloth). If the
equipment is available, place the axle in
V-blocks and measure the runout using a dial
gauge. If the axle is bent or the runout
exceeds the limit specified, renew it.

7 Refer to Section 16 if wheel bearing renewal
is reguired,

. . and tighten it to the specified
torque

14.12 Tighten all the clamp bolts to the
specified torque

14.8 Note the directional arrow on the
wheel

Installation

8 Apply a smear of grease to the inside of the
wheel spacers, and also to the outside where
they fit into the wheel. Fit the long spacer into
the right-hand side of the wheel and the short
spacer into the left-hand side (see illustration
14.5). Each side of the wheel can be identified
using the directional arrow cast into one of the
spokes near the rim (see illustration). The
arrow denotes the normal direction of rotation
of the wheel,

9 Manoeuvre the wheel into position, making
sure the directional arrow is pointing in the
normal direction of rotation. Apply a thin coat
of grease to the axle.

10 Lift the wheel into place between the fork
sliders, making sure the spacers remain in
position, Slide the axle in from the left-hand
side (see illustration 14.4b).

11 Install the axle bolt and tighten it to the
torque setting specified at the beginning of
the Chapier (see illustrations). Use a
screwdriver inserted through the holes in the
end of the axle to countsr-hold it (see
illustration 14.4a).

12 Tighten the axle clamp bolts on the
boettom of each fork to the specified torque:
setting (see illustration).

13 Install the brake caliper, making sure the
pads sit squarely on each side of the disc (see
illustration 3.3b). Tighten the caliper

mounting bolts to the specified torque setting
(see illustration 3.17).
14 Apply the front brake a few times to bring

15.2a Unscrew the nut (arrowed). ..

14.11a Install the axle bolt. . .

the pads back into contact with the discs.
Mave the motorcycle off its stand, apply the
front brake and pump the front forks a few
times to settle all components in position.

15 Check for correct operation of the front
brake before riding the motorcycle.

15 Rear wheel — ] =
removal and installation 2N
S

%

Removal

1 Position the motorcycle on an auxiliary
stand so that the wheel is off the ground. If
required, remove the lower fairing so that the
stand can be fitted (see Chapter 8).

2 Unscrew the axle nut, and on L, N and R
models remove the adjuster position marker
from the end of the axle (see illustrations).

3 Support the wheel then withdraw the axle
from the left-hand side and lower the wheel to
the ground (see illustration 15.10a). On L, N
and R models retrieve the other adjustment
position marker. On J and K models, the
markers will prabably stay on the ends of the
swingarm, but they can be removed If
raequired. Note how the caliper bracket locates
against the swingarm, and support it so that it
will not fall off. If required, displace the brake
caliper bracket from the swingarm, noting
how it fits, and tie it to the top of the frame,
making sure ne strain is placed on the hose
(see illustration 15.7).

15.2b ...and on L, N and R models,
remove the position marker
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15.4 Disengage the chain and remove the
wheel

4 Disengage the chain from the sprocket and
remove the wheel from the swingarm (see
illustration).

Caution: Do not lay the wheel down and
allow it to rest on the disc or the sprocket
- they could become warped. Set the
wheel on wood blocks so the disc or the
sprocket doesn’t support the weight of the
wheel. Do not operate the brake pedal

with the wheel removed.

5 Check the axle for straightness by rolling It
on a flat surface such as a piece of plate glass
(if the axle is corroded, first remove the
corrosion with fine emery cloth). If the
equipment is available, place the axle in
V-blocks and check the runout using a dial
gauge. f the axle is bent or the runout

exceeds the limit specified at the beginning of
the Chapter, renew it.

i 8 : = i
X 74

15.10a Slide in the axle from the left...

15.10b ... then fit the position marker (L,
N and R models) and the nut. ..

15.6 Remove the collars

6 Remove the collar from each side of the
wheel for safekeeping (see illustration). Refer
to Section 16 if wheel bearing renewal is
required.

Installation

7 Apply a thin coat of grease to the lips of
each grease seal, and also to the collars and
the axle. Slide the right-hand adjustment
position marker onto the swingarm on J and K
models and onto the axle on L, N and R
models, making sure it is the correct way
round. If displaced, locate the brake caliper
bracket into the swingarm (see illustration).
8 If removed, install the collars into the wheel
(see illustration 15.6). Manoeuvre the whee|
so that it is in between the ends of the
swingarm and apply a thin coat of grease to
the axle. Make sure the brake caliper bracket
is still correctly positioned against the
swingarm.

9 Engage the drive chain with the sprocket
and [ift the wheel into position (see
illustration 15.4). Make sure the collars and
caliper bracket remain correctly in place, and

that the brake disc fits squarely into the

caliper with the pads positioned correctly
each side-of the disc.

10 Install the axle from the left-hand side; on

L, N-and R models ensure that the left-hand
adjustment marker is in position. As the axle is
inserted, make sure that on J and K models it
passes through the chain adjusters, and on all
models that it passes through the caliper

15.10c ... and tighten it to the specified
torque

15.7 Locate the lug on the bracket into the
slot in the swingarm (arrowed)

bracket (see illustration). Check that
everything is correctly aligned, then an L. N
and R models fit the right-hand adjustment
position marker (see illustration 15.2b). Fit
the nut and tighten it to the specified torque

‘setting, counter-holding the axle head on the

other side of the wheel (see illustrations).

11 Check the chain slack as described in
Chapter 1 and adjust if necessary.

12 Operate the brake pedal several times to
bring the pads into contact with the dise.
Check the operation of the rear brake carefully
before riding the bike.

16 Wheel bearings - renewal

I

Front wheel bearings

Note: Always renew the wheel bearings in
pairs. Never renew the bearings individually.
Avoid using a high pressure cleaner on the
wheel bearing area.

1 Remove the wheel (see Section 14).

2 Set the wheel on blocks so as not to allow
the weight of the wheel to rest on either of the
brake discs.

3 Prise out the seal on each side of the wheal
using a flat-bladed screwdriver, taking care
not to damage the rim of the hub (see
illustration). Discard the seals as new ones
should be used,

16.3 Lever out the grease seals
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16.4a Use a drift to knock out the bearings

4 Using a metal rod (preferably a brass drift
punch) inserted through the centre of the left-
hand bearing, tap evenly around the inner
race of the right-hand bearing to drive it from
the hub (see illustrations). The bearing
spacer will also come: out.

5 Lay the wheel on its other side so that the
left-hand bearing faces down. Drive the
bearing out of the wheel using the same
technique as above.

6 If the bearings are of the unsealed type or
are only sealed on one side, clean them with a
high flash-point solvent (one which won't
leave any residue) and blow them dry with
compressed air (don't let the bearings spin as
you dry them). Apply a few drops of oil to the
bearing. Note: /f the bearing s sealed on both
sides don't attempt to ciean it.

16.11 The seal can be driven in using a flat
piece of wood

16.4b Locate the drift as shown when
driving out the bearing

7 Hold the outer race of the bearing and
rotate the inner race - if the bearing doesn’t
turn smoothly, has rough spots or is noisy,
renew it,

PNy Refer to Tools and Workshop

m Tips (Section 5) in the

Reference section for more
information about bearings.
8 If the bearing is good and can be re-used,
wash it in solvent once again and dry it, then
pack the bearing with grease.
9 Thoroughly clean the hub area of the wheel,
First install the lefi-hand side bearing into its
recess in the hub, with the marked or sealed
side facing outwards. Using the old bearing, a
bearing driver or a socket large enough to

i

16.13 Lift the sprocket coupling out of the
wheel

A

16.15a On J and K models, remove the
collar from the left-hand side . . .

16.9 The bearing can be driven in using a
suitable socket

contact the outer race of the bearing, drive it
in until it's completely seated (see
illustration).

10 Turn the wheel over and install the bearing
spacer. Drive the right-hand side bearing into
place as described above.

11 Apply a smear of grease to the lips of the
seals, then press them into the wheel. Gently
drive them into place using a seal or bearing
driver, a suitable socket ot a fiat piece of
wood (see illustration).

12 Clean off all grease from the brake discs
using acetone or brake system cleaner then
install the wheel (ses Section 14).

Rear wheel bearings

13 Remove the rear wheel (see Section 15),
Lift the sprocket coupling out of the wheel,
noting how it fits (see illustration).

14 Set the wheel on blocks so as not to allow
the weight of the wheel to rest on the brake
disec.

15 On J and K models, remove the collar
from the left-hand side of the wheel (see
illustration). If not already done, also remove
the collar from the right-hand side of the
whesl (see illustration). The collar could be a
tight fit and may have to be driven out from
the other side using a suitable long socket or
piece of tubing (see illustration).

16 On L, N and R medels, if not already
done, remove the collar from the right-hand
side of the wheel (see illustration 15.6).

17 Lever out the grease seal on the right-

16.15b ... and if not already done, from
the right-hand side (arrowed)

s :
16.15¢ If the collar is tight, drive it out as
shown
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16.17 Lever out the grease seal

hand side of the wheel using a flat-bladed
screwdriver, taking care not to damage the
rim of the hub (see illustration). Discard the
seal as a new one should be used.

18 Using a metal rod (preferably a brass drift
punch) inserted through the centre of one
bearing, tap evenly around the Inner race of
the other bearing to drive it from the hub (see
illustrations 16.4a and b). The bearing
spacer will also come out.

19 Lay the wheel on its other side so that the
remaining bearing faces down. Drive the
bearing out of the wheel using the same
technique as above.

20 Refer to Steps 6 to 8 above and check the
bearings.

21 Thoroughly clean the hub area of the
wheel. First install the right-hand bearing into
its recess in the hub, with the marked or
sealed side facing outwards. Using the old
bearing, a bearing driver or a socket large
enough to contact the outer race of the
bearing, drive it in squarely until it's
completely seated.

22 Turn the wheel over and install the bearing
spacer. Drive the left-hand side bearing into
place as described above (see illustration).
On J and K models, fit the collar into the left-
hand bearing (see illustration 16.15a).

23 On L, N and R models, check the
condition of the hub O-ring and renew it if it is
damaged or deteriorated (see illustration).
24 Apply a smear of grease to the lips of the

new grease seal, and press it into the right-
hand side of the whesl, using a seal or bearing
driver, a suitable socket or a flat piece of
wood to drive it into place if necessary (see
illustration 16.11).

25 Clean off all grease from the brake disc
using acetone or brake system cleaner. Fit the
sprocket coupling assembly onto the wheel
(see illustration 16.13), then install the wheel
(see Section 15).

Sprocket coupling bearing

26 Remove the rear wheel (see Section 15).
Lift the sprocket coupling out of the wheel,
noting how it fits (see illustration 16.13).

27 OnJ and K maodels, if not already done,
remove the collar from the outside of the

16.23 Renew the O-ring (arrowed) if
necessary

sprocket coupling (see illustration). The
collar could be a tight fit and may have to be
driven out from the inside using a suitable
long socket or piece of tubing (see
illustration).

28 On L, N and R models, if not already
done, remove the collar from the outside of
the sprocket coupling (see illustration). Also
remove the spacer from the inside of the
coupling bearing, noting which way round it
fits. The spacer could be a tight fit and may
have to be driven out using a sultable socket
or piece of tubing (see illustration).

29 Using a flat-bladed screwdriver, lever out
the grease seal from the outside of the
coupling (see illustration).

30 Support the coupling on blocks of wood

>
: G

. }: d )] =
e inside if it

16.27b ... driving it out from th
is tight

. A GE |
16.28a Remove the collar from the outside
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16.30 Drive out the bearing from
the inside

and drive the bearing out from the inside
using a bearing driver or socket (see
illustration).

31 Refer to Steps 6 to 8 above and check the
bearings.

32 Thoroughly clean the bearing recess then
install the bearing into the coupling, with the
marked or sedled side facing out. Using the
old bearing, a bearing driver or a socket large
enough to contact the outer race of the
bearing, drive it in until it is completely seated.
33 On L, N and R models, install the spacer
into the inside of the coupling.

34 On J and K models, check the
condition of the coupling ©-ring and renew it

necessary

if it is damaged or deteriorated (see
illustration).

35 Apply a smear of grease to the lips of the
new seal, and press it into the coupling, using a
seadl or bearing driver, a suitable socket or a flat
piece of wood to drive it into place if necessary
(see illustration 16.11). Insert the collar into
the outside of the sprocket coupling.

36 Check the sprocket coupling/rubber
damper (see Chapter 6).

37 Clean off all grease from the brake disc
using acetone or brake system cleaner. Fit the
sprocket coupling into the wheel (see
illustration 16.13), then install the wheel (see
Section 15).

17 Tyres - general information
and fitting

General information

1 The wheels fitted to all models are designed
to take tubeless tyres only. Tyre sizes are
given in the Specifications at the beginning of
this Chapter. :

2 Refer to Daily (pre-ride) checks at the
beginning of this manual for tyre maintenance.

Fitting new tyres

3 When selecting new tyres, ensure that front
and rear tyre types are compatible, the correct
size and correct speed rating; if necessary
seek advice from a tyre fitting specialist (see
illustration).

4 It is recommended that tyres are fitted by a
motarcycle tyre specialist rather than attempted
in the home workshop. This Is particularly
relevant in the case of tubeless tyres because
the force required to break the seal between the
wheel rim and tyre bead is substantial, and is
usually beyond the capabilities of an Individual
working with normal tyre levers. Additionally,
the specialist will be able to balance the wheels
after tyre fitting.

5 Note that punctured tubeless tyres can In
some cases be repaired, but such repairs
must be carried out by a tyre fitting specialist.

|  MANUFACTURERS NAME
l OR BRAND NAME

[ COUNTRY OF MANUFACTURE

TYRE CONSTRUCTION DETAILS &
(NOT REQUIRED IN UK) 7T &

NORTH AMERICAN I
TYRE IDENTIFICATION NUMBER

NORTH AMERICAN
DEPARTMENT OF TRANSPORT
COMPLIANCE SYMBOL

poT ATIWIES

.V

ARROW DENOTING
THE DIRECTION OF
WHEEL ROTATION

THE WORD TUBELESS Q
WHERE APPLICABLE

e N

onN | AV.'Q _
P <3

—_

=

'C,‘-" - TYRE% PROFILE

A COMMERCIAL NAME
OR IDENTITY

) LOAD AND PRESSURE
MARKING REQUIREMENT
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BIAS BELTED TYRE SIZE |
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RADIAL CONSTRUCTION |

MAX SPEED

17.3 Common tyre sidewall markings



Chapter 8
Bodywork
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1 General information

This Chapter covers the procedures
necessary to remove and install the body
parts. Since many service and repair
operations on these motorcycles require the
removal of the body parts, the procedures are
grouped here and referred to from other
Chapters.

In the case of damage to the body parts, it
is usually necessary to remove the broken
component and renew it (or used) one. The
material that the body panels are composed
of doesn't lend itself to conventional repair
technigues. Note that there are however some
companies that specialise in ‘plastic welding’
and there are a number of bodywork repair
kits now available for motoreycles.

When attempting to remove any body

panel, first study it closely, noting any
fasteners and associated fittings, to be sure of
returning everything to its correct place on
installation. In some cases the aid of an
assistant will be required when removing
panels, to help avoid the risk of damage to
paintwork. Once the evident fasteners have
been removed, try to withdraw the panel as
described but DO NOT FORCGEIT - if it will not
release, check that all fasteners have been
removed and try again. Where a pans|
engages another by means of tabs, be careful
not to break the tab or its mating slot or o
damage the paintwork. Remember that a few
moments of patience at this stage will save
you a lot of money in replacing broken fairing
panels!

When installing a body panel, first study it
closely, noting any fasteners and associated
fittings removed with it, to be sure of retumning
everything to its correct place. Check that all
fasteners are in good condition, including all

trim nuts or clips and damping/rubber mounts;
any of these must be renewed if faulty before
the panel is reassembled. Check also that all
mounting brackets are straight and repair or
renew them if necessary before attempting to
install the panel. Where assistance was
required to remove a panel, make sure your
assistant is an hand to install it.

Tighten the fasteners securely, but be
careful not to overtighten any of them or the
panel may break (not always immediately) due
to the uneven stress. Where quick-release
fasteners are fitted, turn them 80° anti-
clockwise fo release them, and 90° clockwise
to secure them.

FISOIY Madals araidentiiediby §
their production code letter
m - refer to ‘Identification
: numbers’ at the front of this
manual for details.
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2.2b ...and remove the seat

‘2 Seats- L
removal and installation

Ve

Removal

1 To remove the rider's seat, lift up the flap at
the front of the seat and unscrew the bolt (see
illustration). Remove the seat. noting how the
tabs at the back locate (see illustration).

2 To remove the passenger seat on J and K
models, Insert the Ignition key into the seat
lock located behind the rider's seat, and turn
it clockwise to unlock the passenger's seat
(see illustration). Remoave the passenger's
seat (see illustration).

(A

2.3c ...then unscrew the two bolts (A)
and remove the seat, noting how the
spring end (B) locates

2.3a Insert the key and turn the lock to
raise the seat up

3 To open the passenger seat on L, N and R
models, insert the ignition key into the seat
lock located behind the seat, then turn it
clockwise and raise the seat (see
illustration). To remove the seat, release the
strap and remove the toolkit, then unscrew
the two bolts securing the bracket assembly
and remove the seat, noting how the hinge
spring locates (see illustrations).

Installation

4 Installation is the reverse of removal. Make
sure the tabs at the rear of the rider's seat,
and the tab at the rear of the passenger seat
on J and K models locate correctly into the
brackets (see illustrations 2.1b and 2.2b).
On L, N and R models, make sure the

2.3b Remove the toolkit.. .

hinge spring end locates correctly (see
illustration 2.8c). Push down on the
passenger seat to engage the latch,

Y

3 Seat cowling -
removal and installation

Removal

1 Remove the seats (see Section 2).

2 On J and K madels, remove the two bolts
securing each side of the seat cowling, the
bolt securing the central retaining bracket,
and the screw on each underside at the back
(see illustrations). Carefully pull each side of
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3.2c Pull each front side away to release
the lugs from the grommets (arrowed) . . .

the front of the cowling out away from the
frame to free the two lugs on each side from
their rubber grommets (see illustration).
Carefully draw the cowling rearwards and off
the bike, taking care notf to bend the front
sides excessively (see illustration).

3 On L, N and R models, remove the screw
and the two bolts securing each side of the
seat cowling, the two clips joining the halves
in the middle, and the two screws securing
the underside at the back (see illustrations).
Carefully draw the cowling rearwards and off
the bike, taking care not to bend the front
sides excessively (see illustration).

Installation

4 |nstallation is the reverse of removal. On L,
N and R models, make sure the arm on the
lock barrel fits against the release mechanism
lever,

Y Note that a small amount of

, M b!fcﬂm ﬂiqu!d soap or

slml!ad applied to the
I of the seat cowffng will

unﬂng rubber grommets
the lugs
to engage without the need for undue

3.3b ... and the two screws (arrowed) . . 4

4 Rear view mirrors -
removal and installation

»y

Removal

1 Unscrew the two nuts securing each mirror
and remove the mirror along with its rubber
insulator pads (see illustrations).

Installation
2 |nstallation is the reverse of removal.

4.1a Unscrew the nuts (arrowed). . .

3.3a Remove the screw {A}, the two bolis
(B), the two clips (C) . .

3.3c ...andremove the cowling

5 Fairing panels -
removal and installation

I

Fairing - J and K models

Note: The windshield is riveted to the fairing
and should not be removed unless it is
being renewed. Windshields are available
separately from the fairing. A rivet gun is
required to secure a new windshield to the
fairing.

4.1b ..

. and remove the mirror
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ot

5.2a Remove the screw (arrowed) and
detach the duct ...

Removal

1 Remove the fairing side panels (see below).
2 To improve access to the turn signal and
fusebox wiring connectors (though they can
be reached from the underside of the fairing),
remove the screw securing the |sft-hand air
duct to the frame (see illustration). Liit the
duct to access the wiring clip undarneath,
then press the ends of the clip together and
withdraw it from the duct (see illustration).
Remove the duct. If required, also remove the
right-hand duct — it doesn't have a wiring clip.
3 Disconnect the turn signal and fusebox
wiring connectors (see illustration). Remaove
the rear view mirrors (see Section 4).

side ...

5.7 Release the trim clip (A) and free the
wiring connector bracket from the pin (B).
Also displace the fusebox (C)

5.2b . ..then release the wiring clip from
its underside

4 Remove the serews securing the sides of
the fairing and the bolt securing the front of
the fairing to the fairing bracket (see
illustrations). Carefully draw the fairing
forward and off the bike (see illustration).

5 Installation is the reverse of removal. Make
sure the wiring connectors are correctly and
securely connected. If not removed, make
sure the fairing locates correctly onto the air
ducts:

Fairing - L, N and R models

Removal
6 Remove the fairing side panels (sse below).

5.8 Disconnect the turn signal wiring
connectors

5.3 Disconnect the turn signal wiring
connector (A) on each side and fusebox
wiring connector (B)

7 Release the trim clip securing the back
of the wiring connector bracket, and release
the front from the loecating pin (see
illustration). Also lift the fusebox off its
holder.

8 Disconnect the turn signal wiring
connectors on each side (see illustration).

9 Remove the rear view mirrors (see S
ection 4).

10 Remove the trim clips securing the
underside of the fairing at the front (see
illustration).

11 Unscrew the bolt securing the front of the
fairing to the fairing bracket (see illustration).
Carefully draw the fairing forward and off the

5.10 Release the two trim clips
(arrowed) . ..
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511a ..

. then unscrew the bolt
(arrowed) . ..

bike, noting how the front trim panels locate
(see illustrations).

Installation

12 Installation is the reverse of removal.
Make sure the wiring connectors are correctly
and securely connected. Make sure the tabs
on the front and in the middle of the front trim
paneis locate into the slots in the fairing (see
illustrations 5.11b and c).

Fairing side panels - all models
Removal

13 ©On J and K models, turn the three guick-
release fasteners along the bottom edge of
the panel 1/4 turn anti-clockwise, then

5.13 Note how the tabs (arrowed) locate in
the fairing

5.11b ... and remove the fairing, noting
how the trim panels locate at the front
(arrowed). ..

carefully draw the bottom edge out and down
to release the tabs along the top edge from
the slots in the fairing (see illustration).

14 On L, N and R models, release the two

trim clips securing the top of the panel and
turn the three quick-release fasteners 1/4 turn

anti-clockwise (see illustration). Lift the top
section off the locating pin in the middle (see
illustration), then carefully draw the pane|
away to release the tabs along the front and
top from the slots in the fairing.

Installation

15 Installation is the reverse of removal.
Make sure the tabs locate correctly into the
slots in the fairing.

=

5.14a Release the trim clips (A) and the
fasteners (B) ...

Lower fairing - all models

Removal

16 Remove the fairing side panels (see
above).

17 Remove the three screws securing sach
side, then carefully lower the fairing and
manoetvre it from under the bike (see
illustrations).

Installation
18 Installation is the reverse of removal,

Air ducts (J and K models) and
trim panels (L, N and R
models)

Removal

19 On J and K models, an air duct runs
between the front of the fairing and the frame
on each side. Remove the screw securing the
duct to the frame and remove the duct, noting
how it locates onto the fairing at the front (see
illustration 5.2a). When removing the left-
hand duct, lift it to access the wiring clip
underneath, then press the ends of the clip
together and withdraw it from the duct (see
illustration 5.2b).

20 On L, N and R models, to access the front
trim panels, remove the fairing (see above),
then remove the trim clip securing the back of
the panel and remove the panel, noting how it

5.14b ,..and lift the top off the locating
pin (arrowed)

5.17a Remove the screws (arrowed) on
each side . ..

5.17b ...and remove the lower fairing
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fits (see illustration). To remove the rear trim
panels, remove the two bolts at the back and
remove the panel, noting how it fits (see
illustration).
Installation

21 Installation is the reverse of removal,

removal and installation

Removal 5.20a Remove the trim clip (arrowed) to 5.20b Unscrew the two bolts (arrowed) to

1 Unscrew the four bolts securing the release the front trim panel release the rear trim panel
mudguard to the holder on each fork slider

and remove the mudguard, noting how it fits
(see illustrations).

Installation
2 Installation is the reverse of removal.

.. and remove the mudguard

6.1a Unscrew the four bolts (arrowed). . . 6.1b .
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Ty 1 [ 5 T T ——————— 4 lgnition system componemnts .. ......c0ieiiiiad see Chapter 5
Battery — removal, installation, inspection and maintenance . ..... 3 Instrument and waming light bulbs —renewal . . . ..........0. .00 17
Brake light switches — check and replacement . . ...« covv v vvnn 14 Instrument cluster and speedometer cable —
Brake/tail light bulbs—renewal .............o..ioiiiiiiiin 9 removal-and installafion s cwwir s s v st e 15
Charging system — leakage and outputtest ... ................ 31 Instruments —check and replacement . ........ .c.co0nrrearnn. 16
Charging system testing — general information and precautions ... 30 Lightingsystem—check ...... ... oiiiiiiiiiiinaaaas 6
Clutch switch — check and replacement .. ....ovvveiienean . 24  Neutral switch — check, removal and installation . .............. 22
Diode—checkand replacement ..........oiiiiiivieiiiians 25  QOil pressure switch — check and replacement . ...........o0..0. 18
Electrical system —fault finding . ... .o oot 2 Regulator/rectifler — check and replacement .................. 33
Fuel pump — check, removal and installation . .. ....... see Chapter 4  Sidastand switch — check and replacement ........... ... . ... 23
Fuses—checkandrenewal . . .....coviviviiirranionnennenn, 5 Starter motor - disassembly, inspection and reassembly ........ 29
General INTOrmMEton .« o ou { L IREEES SN TG e e 1 Starter motor — removal and installation . ...... .. oo o0 28
Handlebar switches—check . ..o iiiiiiiieinneann, 20 Starter reldy—check and replacement .. ... ... ... iiiiin.n 27
Handlebar switches — removal and installation . ... ... ... o0 21 Tall light assembly - removal and installation .................. 10
Headlight alm - check and adjustment .............. see Chapter 1 Turnsignalbulbs —renewal ... ....oiiiiiianrernarrinnsran- 12
Headlight bulbs and sidelight bulbs —renewal . ...... ... 7 Turn signal assemblies — removal and installation .............. 13
Headlight assembly — remaval and installation .......... .0 000es 8 Turnsignalcircuit—check ... ...coviiiiiiininniannannaean 11
Horn —check and replacement ... . ... oo 26
Degrees of difficulty

Easy, suitable for %y, | Fairly easy, suitable 5"\\\ Fairly difficutt, 2., | Difficult, suitable for % Very difficult, &

novice with little é&t& for beginner with =¥ | suitable for competent % experienced DIY Ay | suitable for expert DIY &Y

experience i‘% some experience ‘3\\ DIY mechanic ‘3\\ mechanic & or professional i\.

Specifications

Note: Models are identified by their production code letter — refer to ‘Identification numbers' at the front of this manual for details.

Battery
Capacity
Jand Kmodels .. o e
L, N:and R models
Voltage
Fully charged
Discharged
Charging rate
Normal
Jand WIS iiii s G ST S S AR R S
L, N and R models
LR a2 i i 2 AN S RN TR AT AT R T

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

Charging system
Current leakage
Regulated voltage output
el YRS = T AR I NG TR RN
L, N and R models
Regulated eurrent output L« Do, Cilein i aes s s cuiie s s
Stator coil resistance

Starter motor

Brush length
SEABEHIT | oo e sn e e e R ST e e e S
Service limit (min)

12.8to 13.0V
below 12.3V

0.9Afor 510 10 hrs
0.7Afor5to 10 hrs
3.0Afor 1 hr

1mA (max)

14.0 to 15.0V @ 3000 rpm
14.0 to 16.0V @ 2000 rpm
0.5A @ 3000 rpm

0.1 te 0.5 ohms

12.0 1o 13.0 mm
8.5 mm
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Fuses
WA cmorens srasinomicn ol movimressim e et 0 R A o0 oy i e S S, S0P 30A
Headlight .. .o e 15A
TRl BN SRR < sy sares aram e e s i es SRS B e 10A
JORIIBR. s 2 viiiaiiia a v s 5 mpmin v gpmreoce e eim piaan ses e oot ot wimte e 10A
FaIT  smieesem s s s s e S B s 10A
Bulbs
Headllghts
L] = 50/55W H4 halogen
JBPAMEEBG =5 st yesnd soms s iimns b a i e SV P S e 5 60/35W halogen
Sidelights (J, K, L and N models)
EICEOBG o worosran i st i o st S r s B EC 2a Sl AT 5.0W
JOTBIUBIBE 4 aie v v u) s mimimin e s mus i w0 mialione oy arieim i 163+ im0 o b oal s ns ru 1.7W
Brake/tail lights
UISBPEE o aiiiiia o, 54 ls e comen e rs o e ror oS s e s A e i 21/5W
JEADBTEDEG. oo s e oy s A lames s A B S AR AN 18/5W
Turn signal lights
UKSBPBG -« voicmasn saemsn s b @ale s a5 v e e s S as 21W
Japan spec
S AR IRHEIE = comnmaas s s S SRR AR A S 18W (front), 15W (rear)
BTy 41 0gi0 o - L T e Lo RN 15W (front), 15W (rear)
PTNBHBIE -oovimae o amienc s soptin sumele s an o nE s et b 18/5W (front), 168W (rear)

Torque settings

3.4W or 1.7W

Note: Where a specified setting is not given for a particular bolt, the general settings listed at the beginning apply. The dimension given applies to

the diameter of the thread, nof the head.

Smmbolt/mut ... e
B BORUE -« vasonisras womes i s
0 g0l oot ho 1B e
TEMAT BORAUE o oviiien o mmme wseses i s
T2mmbolt/aut » oo i e e

& mm flange bolt with 8 mm head
6 mm flange bolt/nut with 10 mm head
8 mm flange bolt/nut

10 mm flange bolt/nut
Footrest bracket bolts
Oil pressure switch

Ignition (main) siwitch bolts .., .............
Neutrabswheh:< . susvvie viings sovgia isss
Sidestand switch bolt (L, N and R models) ...
Alternatorstatorbolts . ... .o,

Alternator rotor bolt

JAangmedals ot cunie s i e Sees

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

1 General information

All models have a 12-volt electrical system
charged by a three-phase alternator with a
separate regulator/rectifier.

The regulater maintains the charging
system output within the specified range to
prevent overcharging, and the rectifier
converts the ac (alternating current) output of
the alternator to dec (direct current) to power

the lights and other components and to
charge the battery. The alternator rotor is
mounted on the righi-hand end of the
crankshaft.

The starter motor is mounted behind the
cylinders. The starting system includes the
motor, the battery, the relay and the various
wires and switches. If the engine kill switeh in
the RUN pasition and the ignition (main)
switch is ON, the starter relay allows the
starter motor to operate only if the
transmission is in neufral (neutral switch on)
or, if the transmission is in gear, if the clutch

lever is pulled into the handlebar and, on L, N
and R models, the sidestand is up.

Note: Keep in mind that electrical parts, once
purchased, cannot be returned, To avoid
unnecessary expense, make very sure the
faulty component has been positively
identified before buying a new part.

Models are identified by
HAVHES their production code letter
m ~ refer to ‘Identification
= numbers’ at the front of this
manual for details.
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2 Electrical system -

fault finding
Warning: To prevent the risk of
short circuits, the ignition (main)
switch must always be OFF and
the battery negative (-ve)
terminal should be disconnected before
any of the bike’s other electrical
components are disturbed. Don't forget to
reconnect the terminal securely once work
is finished or if battery power is needed for
circuit testing.
1 A typical electrical cirouit consists of an
electrical component, the switches, relays,
ste. related to that component and the wiring
and connectors that hook the component to
both the battery and the frame. To aid in
lecating a problem in any electrical circuit,
refer to the wiring diagrams at the end of this
Chapter.
2 Before tackling any troubleseme electrical
circuit, first study the wiring diagram (see end
of Chapter) thoroughly to get a complete
picture of what makes up that individual
circuit. Trouble spots, for instance, can often
be narrowed down by noting if other
compenents related to that circuit are
operating properly or not. If several

gomponents or circuits fail at one time,
chances are the fault lies in the fuse or earth
{ground) connection, as several circuits often

P\ e i

3.2a OnJ and K models, release the
strap ...

3.2c OnL, N and R models, release the
strap

are routed through the same fuse and earth
{ground) connections.

3 Electrical problems often stemn from simple
causes, such as locose or corroded
connections or a blown fuse. Prior to any
electrical fault finding, always visually check
the condition of the fuse, wires and
connections in the problem circuit.
Intermittent failures can be especially
frustrating, since you can't always duplicate
the failure when it's convenient to test. In such
situations, a good practice is to clean all
connections in the affected circuit, whether or
not they appear te be good. All of the
connections and wires should also be wiggled
to check for looseness which can cause
intermittent failure.

4 |f testing instruments are going to be

utilised, use the wiring diagram to pian where

you will make the necessary connections in
order to accurately pinpoint the trouble spot.

5 The basic tools needed for electrical fault
finding include a battery and bulb test circuit,
a continuity tester, a test light, and a jumper
wire. A multimeter capable of reading volts,
ohms and amps is also very useful as an
alternative to the above; and is necessary for
performing more extensive tests and checks.

Refer to Fault Finding
HAYNE

SUNES Equipment in the Reference
HINT| section for detaits of row to
use electrical test equipment.

3.3a Disconnect the negative (-ve)
terminal (A) first, then the positive (+ve)
terminal (B) . ..

3 Battery - removal, installation,

EN
inspection and maintenance &
N

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

Removal and installation

1 Remove the rider's seat (see Chapter 8),

2 Release the battery strap, and on J and K
models remcve the battery cover (see
illustrations).

3 Unscrew the negative (-ve) terminal bolt
first and disconnect the lead from the battery
{see illustration). Lift up the red Insulating
cover to access the positive (+ve) terminal,
then unscrew the bolt and disconnect the
lead. Lift the battery from the bike (see
illustration).

4 On instaliation, clean the battery terminals
and lead ends with a wire brush or knife and
emery paper. Reconnect the leads,
connecting the positive (+ve) terminal first.

X Battery corrosion can be
HAYNES feptio a i by
m applying a layer of

h ! petroleum jelly to the
‘terminals after the cables have been

5 Install the seat (see Chapter 8).

Inspection and maintenance

6 The battery fitted to the models covered in
this manual is of the maintenance free (sealed)
type, it therefore does not require topping up.
However, the following checks should still be
reguiarly performed.

7 Check the battery terminals and leads for
tightness and corrosion. If corrosion is
evident, unscrew the terminal screws and
disconnect the leads from the battery,
disconnecting the negative (-ve) terminal first,
and clean the terminals and lead ends with a
wire brush or knife and emery paper.

3.3b ...and remove the battery
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CHARGER

4.2 If the charger doesn't have ammeter
built in, connect one in series as shown.
DO NOT connect the ammeter between
the battery terminals or it will be ruined

Reconnect the leads, connecting the negative
(-ve) terminal last. and apply a thin coat of
petroleum jelly to the connections to slow
further corrosion.

8 The battery case should be kept clean to
prevent current leakage, which can discharge
the battery over a period of time (especially
when it sits unused). Wash the outside of the
case with a solution of baking soda and water.
Rinse the battery thoroughly, then dry it.

9 Look for cracks in the case and renew the
battery if any are found. If acid has been
spilled on the frame or battery box, neutralise
it with a baking soda and water solution, dry it
thoroughly, then touch up any damaged paint.
10 If the motorcycle sits unused for long
periods of time, disconnect the cables from
the battery terminals, negative (-ve) terminal
first. Refer to Section 4 and charge the battery
once every month to six weeks.

11 The condition of the battery can be
assessed by measuring the voltage present at
the battery terminals. Connect the voltmeter
positive (+ve) probe to the battery positive
{(+ve) terminal, and the negative (-ve) probe to
the battery negative (-ve) terminal. When fully
charged there should be more than 12.8 volts
present. If the voltage falls to 12.3 volts the
battery must be remoaved, disconnecting the
negative (-ve) terminal first, and recharged as
described below in Section 4.

4 Battery - charging

W

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

1 Remove the battery (see Section 3).
Connect the charger to the battery, making
sure that the positive (+ve) lead on the charger
is connected to the positive (+ve) terminal on
the battery, and the negative (-ve) lead is
connected to the negative (-ve) terminal.

2 Honda recommend that the battery is
charged at a maximum rate of 0.9 amps (J
and K models) or 0,7 amps (L, N and R
models) for 5 to 10 hours. Exceeding this
figure can cause the battery to overheat,
buckling the plates and rendering it useless.
Few owners will have access to an expensive
current controlled charger, so if a normal
domestic charger Is used check that after a
possible initial peak, the charge rate falis to a
safe level (see illustration). If the battery
becomes hot during charging stop. Further
charging will cause damage. Note: /n

emergencies the battery can be charged at a
higher rate of around 3.0 amps for a perfod of
1 hour. However, this is not recammended
and the low amp charge is by far the safer
method of charging the battery.

5.2d Disconnect the wiring connector (A)
to access the main fuse. Note the spare
fuse (B) - J and K models

3 If the recharged battery discharges rapidly
if left disconnected it is likely that an internal
short caused by physical damage or
sulphation has occurred. A new battery will be
required. A sound item will tend to lose its
charge at about 1% per day.

4 Install the battery (see Section 3).

5 if the motorcyele sits unused for long
periods of time, charge the battery once avery
month to six weeks and leave it disconnected.

5 Fuses —check and renewal

=N
NS

1 The electrical system is protected by fuses
of different ratings. All except the main fuse
are housed in the fusebox, which Is located in
the left-hand side of the fairing. The main fuse
is integral with the starter relay, which is under
the seat cowling on the right-hand side of the
bike on J and K models, and on the |eft on L,
Nand R models.

2 To access the fuses in the fusebox, unclip
the fusebox lid (see illustration). On J and K
models, remove the left-hand air duct for
access (see Chapter 8). On L, N and R
models, access is guite restricted - it is easjer
to lift the fusebox off its clip and displace it
upwards (see illustrations). To access the
main fuse, remove the seat cowling (see
Chapter 8) and disconnect the starter relay
wiring connector (see illustrations).

5.2b
itsclip...

5.2e Main fuse (A), spare fuse (B) -
L, N and R models
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3 The fuses can be removed and checked
visually, If you can’t pull the fuse out with your
fingertips, use a pair of suitable pliers (see
illustration). A blown fuse is easily identified
by a break in the element (see illustration).
Each fuse is clearly marked with its rating and
must only be replaced by a fuse of the correct
rating. A spare fuse of each rating is housed in
the fusebox, and a spare main fuse is housed
in the bottom of the starter relay (see
illustrations 5.2d and e). If a spare fuse is
used, always renew it so that a spare of each
rating is carried on the bike at all times.
Warning: Never put in a fuse of
a higher rating or bridge the
terminals with any other
substitute, however temporary it
may be. Serious damage may be done to
the circuit, or a fire may start.
4 [f a fuse blows, be sure to check the wiring
circuit very carefully for evidence of a short-
circuit. Look for bare wires and chafed,
melted or burned insulation. If the fuse is
renewed before the cause Is located, the new
fuse will blow Immediately.
5 Occasionally a fuse will blow or cause an
open-circuit for no cbvious reason. Corrosion
of the fuse ends and fusebox terminals may
occur and cause poor fuse contact. If this
happens, remove the corrosion with a wire
brush or emery paper, then spray the fuse end
and terminals with electrical contact cleaner.

3
X
1 The battery provides power for operation of
the headlight, tail light, brake light and
instrument cluster lights. If none of the lights
operate, always check battery voltage before
proceeding. Low battery voltage indicates
either a faulty battery or a defective charging
system. Refer to Section 3 for battery checks
and Sections 30 and 31 for charging system
tests. Also, check the condition of the fuses.

Headlight

2 It the headlight (H! or LO beam) fails to
waork, first check the fuse with the key ON (sea

6 Lighting system — check

6.3a Headlight relay (arrowed) -
J and K models

fairing to access the reiay —

TR

S

H28946

5.3a Use a pair of pliers to remove a fuse

Section 5), and then the bulbs (see Sectien 7).
If they are both good, use jumper wires to
connect the bulb directly to the battery
terminals, If the beams come oni, the problem
lies in the wiring, the relay (HI beam only), or
one of the switches in the circuit. Refer to
Section 20 for the switch testing precedures,
and also the wiring diagrams at the end of this
Chapter.

3 If the HI beam relay Is suspected of being

faulty, the best way to determine this is to

substitute it with another relay. Remove the
it is mounted
above the headlight assembly (see
illustrations). If the beam in question then
works, the faulty relay must be renewed. If
another relay is not available, switch the
ignition ON and the light switch ON, then flick
the HI/LO beam switch to HI and listen for a
click in the relay, If the relay clicks,
disconnect the wiring connector and check
for voltage at the black/red terminal of the
relay (see illustration). If voltage is present,
and the wiring between the relay and the
headlight is good, renew the relay. If no
voltage is present, check the wiring between
the relay and the fusebox (see wiring
diagrams at the end of the Chapter). If the
relay does not click, check for voltage at the
blue/white (J, K, L, N models) or blue wire (R
model) terminal of the relay. If voltage is
present, renew the relay. If no voltage is
present, check the wiring between the relays

and the switches (see wiring diagrams at the

end of the Chapter),

5.3b A blown fuse can be identified by a
break in its element

Tail light

4 If the tail light fails to work, check the bulbs
and the bulb terminals first, then the fuse, then
check for battery voltage at the brown (J, K, L.
N models) or brown/white wire (R model)
terminal on the supply side of the tall light wiring
connector. If voltage is present, check the earth
(ground) circuit for an open or poor connection.
5 If no voltage is indicated, check the wiring
between the tail light and the ignition switch,
then check the switch. Alsa check the lighting
switch.

Brake light

6 |f the brake light fails to work, check the
bulbs and the bulb terminals first, then the
fuse, then check for battery voltage at the
green/yellow terminal on the supply side of
the tail light wiring connector, with the brake
lever pulled in or the pedal depressed. If
voltage is present, check the earth (ground)
circuit for an open or poor connection.

7 If no voltage is indicated, check the brake
light switches, then the wiring between the tail
light and the switches. !

8 See Section 14 for brake switch checks and
Section 9 for tail/brake light bulb renewal.

Instrument and warning lights

9 See Section 17 for instrument and warning
light bulb renewal.

Turn signal lights

10 See Section 11 for the turn signal circuit
check.

6.3b Headlight relay {arrowed} -
L, N'and R models

6.3c Displace the relay, then remove the
rubber cover and disconnect the wiring
connector



9e6 Electrical system

7.1a Disconnect the wiring connector...

7 Headlight bulbs and sidelight 5%

bulbs - renewal R
Note: The headlight bulbs are of the quartz-
halogen type. Do not touch the bulb glass as
skin-acids will shorten the bulb's service life.
If the bulb is accidentally touched, it
should be wiped carefully when cold with a
rag soaked in methylated spirit and dried
before fitting.

Warning: Allow the bulbs time to
cool before removing them if the
headlight has just been on.

Headlight

1 Disconnect the relevant wiring connector
from the back of the headlight assembly and

7.6b ...and pull out the bulb

7.1b ... and remove the dust cover

remove the rubber dust cover, noting how it
fits (see illustrations).

2 Release the bulb retaining clip, noting how it
fits, then remove the bulb (see illustrations).
3 Fit the new bulb, bearing in mind the
information in the Note above. Make sure the
tabs on the bulb fit correctly in the slots inthe
bulb housing, and secure It in position with
the retaining clip.

4 Install the dust cover, making sure it is

correctly seated and with the ‘TOP' mark at

the top, and connect the wiring connector.
5 Check the operation of the headlight.

TNy Always use a paper towel or
dry cloth when handling new
m bulbs to prevent injury if the
buib should break and to
increase bulb life.

8.3a Disconnect the headlight wiring
connector...

7.2a Release theclip...

Sidelight

6 Pull the bulbholder out of its socket in the
base of the headlight, then carefully pull the
bulb out of the holder (see illustrations).

7 Install the new bulb in the bulbholder,
then install the bulbholder by pressing it in.
Make sure the rubber cover is correctly
seated.

8 Check the operation of the sidelight.

8 Headlight assembly - £
removal and installation =
Y
J and K models
Removal

1 Remove the fairing (see Chapter 8).

2 Remove the instrument cluster (see Sec-
tion 15).

3 The headiights are mounted individually.
Disconnect the headlight and sidelight
wiring connectors (see illustrations). Release
the wiring from any clips or ties on the
headlight.

4 Each headlight is secured by three bolts -
one at the top and two at the bottom.
Unscrew the bolts and remove the headlight,
noting how it fits (see illustrations).

5 To separate the beam unit from its holder,
first mark each unit according to its side and
note the positions of the beam adjusting
screws. Check the current aim setting by

8.3b ... and the sidelight wiring connector
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8.4a Unscrew the boits (arrowed) ...

measuring the amount of thread projecting
from the holder on each beam adjusting
screw. Remove the beam unit pivot screw and
open the pivot cover (see illustration). Also
remove the two headlight beam adjusting
screws. Lift the beam unit off the holder,
noting how the pivot locates, and remove the
adjuster springs. Remove the captive nuts
from the beam unit.

Installation

6 Installation is the reverse of removal. Make
sure all the wiring is correctly connected and
secured. Check the operation of the
headlights and sidelights. Check the headlight
aim (see Chapter 1).

L, N and R models

Removal

Note: A models are not equipped with
sidelight bulbs.

7 Remove the fairing (ses Chapter 8).

8 To remove an individual headiight,
disconnect the headlight and sidelight wiring
connectors (see illustrations). Release the
wiring from any clips or ties on the headlight.
Carefully pull the top inner corner of the
headlight away from the mounting bracket to
release the pivot ball from its socket (see
illustration). Now slide the headlight
sideways out of the bracket, pushing in on the
adjuster springs to help release them from
their slots in the bracket if necessary..

9 To remove the complete headlight
assembly, disconnect the headlight and
sidelight wiring connectors for both headlights
(see illustrations 8.8a and b). Release the

8.4b ... and remove the headlight

8.8a Disconnect the headlight wiring
connector. ..

8.8¢c Pull the unit off the pivot (A) and slide
it out to release the adjuster (B) from the
bracket

wiring from any clips or ties on the headlight.
Unscrew the three bolts securing the
headlight bracket and remove the headlight
assembly, noting how it fits (see illustration).

9.2 Release the bulbholder . ..

9.3 ... and remove the bulb

8.8b ... and the sidelight wiring connector

| / 3 —=] : /A
8.9 Unscrew the three bolts (arrowed) and
remove the assembly

Installation

10 Installation is the reverse of removal.
Make sure all the wiring is correctly connected
and secured. Check the operation of the
headlights and sidelights. Check the headlight

‘aim (see Chapter 1).

9 Brake/tail light bulbs — 5\%
renewal Y
N

1 Remove (J and K models) or raise (L, N and
R models) the passenger seat (see Chapter 8).
2 Turn the bulbholder anti-clockwise and
withdraw it from the ftail light (see
illustration).

3 Push the bulb into the holder and twist it
anti-clockwise to remove it {see illustration).
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10.2a Tail light wiring connector (arrowed)
-dJ and K models

Check the socket terminals for corrosion and
clean them if necessary. Line up the pins of the
new bulb with the slots in the socket, then
push the bulb in and turn it clockwise until it
locks into place. Note: The pins on the bulb
‘are offset so it can only be installed one way. It
is a good idea to use a paper towel or dry cloth
when handling the new bulb to prevent injury If
the bulb should break and to increase bulb life.
4 |nstall the bulbholder into the tajl light and
turn it clockwise to secure it.

5 Install the seat (see Chapter 8).

10 Tail light assembly -
removal and installation

Ve

Removal

1 Remove the seat cowling (see Chapter 8).

2 Either draw back the rubber boot (in front of
the tail light on J and K models, and on the
right-hand side of the sub-frame on L, N and
R models), and disconnect the tail light
assembly wiring connector (see illustrations),
or turn the bulbholders anti-clockwise and
withdraw them (see illustration 9.2).

3 Unscrew the two nuts securing the tall light
assembly and carefully remove it (see
illustration). If required, turn the bulbholders
anti-clockwlise and withdraw them from the
tail light.

Installation

4 Installation is the reverse of removal. Check

11.3a Turn signal relay (arrowed) -
J and K models

10.2b Tail light wiring connector (arrowed)
- L, N and R models

the operation of the tail light and the brake

3

1 The battery provides power for operation of
the turn signal lights, so if they do not operate,
always check the battery voltage first. Low
battery voltage indicates either a faulty battery
or a defective charging system. Refer to
Section 3 for battery checks and Sections 30
and 31 for charging system tests. Also, check
the tail/signal fuse (see Section 5) and the
switch (see Section 20).

2 Most turn signal problems aré the result of
a burned out bulb or corroded socket. This is
especially true when the turn signals function
properly in one direction, but fail to flash in the
other direction. Check the bulbs and the
‘sockets (see Section 12).

3 If the bulbs and sockets are good, remove
the seat cowling (see Chapter 8) for access to
the relay, which is mounted on the right-hand
side on J and K models and the left-hand side
on L, N and R models (see illustrations).
Disconnect the wiring connector and check
for power at the turn signal relay black/brown
wire (J, K, L, N models) or brown/wire wire (R
madel) with the ignition ON (see illustration).
Turn the ignition OFF when the check is
complete.

4 If no power was present at the relay, check

11 Turn signal circuit - check

10.3 Unscrew the nuts (arrowed) and
remove the tail light

the wiring from the relay to the ignition (main)
switch for continuity.

5 If power was present at the relay, using the
appropriate wiring diagram at the end of this
Chapter, check the wiring between the relay,
turn signal switch and turn signal lights for
continuity. If the wiring and switch are sound,
renew the relay.

12 Turn signal bulbs - renewal 5
N
J and K models
Front

1 Remove either the air duct or the fairing
side panel for the best access to the turn
signal (see Chapter 8).

2 Turn the bulbholder anti-clockwise and
withdraw it from the lens (see illus-
tration 13.2).

3 Push the bulb into the holder and twist it
anti-clockwise to remove it. Check the socket
terminals for cofrosion and clean them if
necessary. Line up the pins of the new bulb
with the slots in the socket, then push the bulb
in and turn it clockwise until it locks into place.
4 Fit the bulbholder back Iinto the lens and
turn it clockwise, making sure it is securely
held.

Rear

5 Hemove the screw securing the turn signal
lens and remove the lens, noting how it fits

11.3b Turn signal relay (arrowed) -
L, N and R models

11.3¢ Disconnect the wiring connector
and test as described
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12.5 Remove the screw (arrowed) and
detach the lens

(see illustration). Remove the rubber gasket
if it Is free, and discard it if it is damaged or
deteriorated.

6 Push the bulb into the holder and twist it
anti-clockwise to remove it. Check the socket
terminals for corrosion and clean them if
necessary. Line up the pins of the new bulb
with the slots in the socket, then push the
bulb in and turn it clockwise until it locks into
place.

7 Fit the lens onto the holder. Use a new
rubber gasket if required, and make sure
it is properly seated and not pinched by the
lens.

L, N and R models

8 Remove the screw securing the turn signal
lens and remove the lens, noting how it fits
(see illustration).

9 Turn the bulbholder anti-clockwise and
withdraw it from the lens (see illustration).

10 Push the bulb into the holder and twist it
anti-clockwise to remove it (see illustration).
Check the socket terminals for corrosion and

clean them if necessary. Line up the pins of

the new bulb with the slots in the socket,
then push the bulb in and turn it clockwise
until it lecks into place. The front turn
signals on the R model double as running
lights and use dual filament bulbs; the pins on
the bulb are offset so it can only be installed
one way.

11 Fit the bulbholder back into the lens and
turn it clockwise, making sure it is securely
held.

12 Fit the lens onto the holder. Locate the
clip on the side of the lens behind the tab in
the housing (see illustration).

13 Tum signal assemblies— 5
removal and installation *2%
b

Removal
1 Disconnect the turn signal wiring

connectors. On the front turn signals, they are
on the inside of the fairing (on J and K models,
you can either disconnect the connector or

12.10 ... and remove the bulb
remove the bulbholder) (see illustrations). on
the rear turn signals, remove the seat (J and K

models) or the seat cowling (L, N and R

13.7a Front turn signal wiring connector ~-
J and K models

12.12 Locate the clip (A) behind the tab (B)

models) (see Chapter B) — the connectors are
inside a rubber boot which is secured by a
clip (see illustrations).

13.1b Front turn signal wiring connectors
- L, N and R modeis

(arrowed) - J and K models

13.1d Rear turn signal wiring connectors
(arrowed) - L, N and R models




9e10 Electrical system

13.2 Turn signal screw (arrowed)

2 On J and K models, to remove a front turn
signal, remove the screw securing the signal
to the inside of the fairing and remove it,
noting how it fits (see illustration).

3 OnJand K models, to remove a rear signal,
either remove the screw securing the turn
signal to its bracket, or remove the screw
securing the bracket to the inside of the
mudguard (see illustration 13.4b). Remove
‘the turn signal, taking care not to snag the
wiring as you pull it through.

4 On L, N and R models, remove the screw
securing the assembly to either the inside of
the fairing or rear mudguard (see

illustrations). Remove the assembly, noting
the arrangement of the mounting base and
collar, and taking care not to snag the wiring
as you pull it through.

14.5 Disconnect the wiring connectors

(arrowed) . ..

13.4b Rear turn signal screw (arrowed)

13.4a Front turn signal screw (arrowed)

on the other with the lever/pedal at rest (see
iflustration 14.5 or 14.8). If there’s no voltage
present at either, check the wiring between the
switch and the tail/signal fuse (see the wiring
diagrams at the end of this Chapter).

Installation

5 Installation is the reverse of removal. Check
the operation of the turn signals.

14 Brake light switches - % 3 If voltage js available, touch the probe of the
‘check and replacement M, test light to the other terminal of the switch,
W then pull the brake lever in or depress the

N

brake pedal. If no reading is obtained or the
test light doesn't light up, renew the switch,

4 If a reading is obtained or the test light does
light up, yet the bulbs still do not come on,
check the wiring between the switch and the
brake light bulbs (see the wiring diagrams at
the end of this Chapter).

Circuit check

1 Before checking any electrical gircuit, check
the bulb (see Section 9) and fuse (see Section 5).
2 Using a muitimeter or test light connected to
a good earth (ground), with the ignition ON
check for voltage at one of the terminals on the
brake light switch wiring connector(s) — there
will be battery voltage on one terminal and zero

Switch replacement

Front brake lever switch

5 The switch Is mounted on the underside of
the brake master cylinder. Disconnect the wiring
connectors from the switch (see illustration).

6 Remove the single screw securing the
switch to the bottom of the master cylinder
and remove the switch (see illustration).

7 Installation is the reverse of removal. The
switch isn't adjustable.

Rear brake pedal switch

8 The switch Is mounted on the inside of the
right-hand footrest bracket (see illustration).
Remove the seat cowling for access to the
connector (see Chapter 8). Trace the wiring
from the switch and disconnect it at the
connector (see illustrations).

e L

14.6 ... then remove the screw (arrowed)
securing the switch

14.8c Switch wiring connector (arrowed) —
L, N and R models

14.8b Switch wiring connector (arrowed) -
J and K models
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15.4 Remove the bolt and displace the
bracket. ..

9 Detach the lower and of the switch spring
from the brake pedal, then unscrew and
remove the switch. If access to the switch is
too restricted, unscrew the two bolts securing
the rider’s right-hand footrest bracket, then
swing the whole footrest/rear brake master
cylinder assembly out. making sure no strain
is placed on the brake and reservoir hoses.

10 Installation is the reverse of removal. If
removed, tighten the footrest bracket bolts to
the torque setting specified at the beginning
of the Chapter. Make sure the brake light is
activated just before the rear brake pedal
takes effect. If adjustment is necessary, hold
the switch and turn the ad]usting ring on the
switch body until the brake light Is activated

when required.

;\‘.

15 Instrument cluster and
'speedometer cable - removal
and installation

Instrument cluster

Removal - J and K models

1 Remove the fairing (see Chapter 8).

2 Unscrew the knurled ring ‘securing the
speedometer cable to the back of the
speedometer and detach the cable (see
illustration 15.12).

3 Disconnect the two black wiring connectors
in the middle of the bracket above the
headlights.
4 Displace the headlight

relay (see

and remove the cluster, noting

158b ...
how it locates (arrowed)

15.5a ... then unscrew the bolts
(arrowed) . ..

15.8 Disconnect the wiring connectors .

illustration 6.3a). Unscrew the bolt securing
the wiring connector bracket and draw it
forward to expose the instrument cluster bolts
(see illustration).

5 Unscrew the tweo bolts securing the
instrument cluster and carefully remove it (see
illustration).

Removal - L, N and R models

6 Remove the fairing (see Chapter 8).

7 Unscrew the knurled ring securing the
speedometer cable to the back of the
speedometer and detach the cable (see
illustration 15.12).

8 Pull back the rubber boot above the
headlight and disconnect the two black wiring
connectors (see illustration).

9 Unscrew the two bolts securing the
Instrument cluster and carefully remove it (see
illustration). Note how the two pegs locate in

15.12 Unscrew the ring (arrowed) and
detach the cable

15.9a ... then unscrew the bolts
(arrowed). ..

the rubber grommets in the bracket (see
illustration).

Installation - all models

10 Installation is the reverse of removal.
Make sure that the speedometer cable and
wiring connectors are correctly routed and
secured.

Speedometer cable

Removal

11 Remove the fairing (see Chapter 8).

12 Unscrew the knurled ring securing
the speedometer cable to the back of the

speedometer and detach the cable (see

illustration).
13 Remove the screw securing the lower end
of the cable to the drive housing on the front
sprocket cover and detach the cable (see
illustration).

15.13 Remove the screw {arrowed} and
detach the cable
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15.16 Fit the upper end into the
speedometer and tighten the ring

14 Withdraw the cable, releasing it from its
guides, and remove it from the bike, noting its
correct routing.

Installation

15 Route the cable up through its guides to
the back of the instrument cluster.

16 Connect the cable upper end to the
speedometer and tighten the retaining ring
securely (see illustration).

17 Connect the cable lower end to the drive
housing and tighten the retaining screw
securely (see illustration).

18 Check that the cable doesn't restrict
steering movement or interfere with any other
components, then install the fairing (see
Chapter 8),

16 Instruments — %
check and replacement "{
Ay
Speedometer
Check

1 Special instruments are required to properly
check the operation of this meter. If it is
believed to be faulty, take the speedometer to
a dealer for assessment.

Replacement - J and K models

2 Remove the instrument cluster (see Sec-
tion 15).

15.17 Fit the lower end into the drive
housing and tighten the screw

.

16.3 Remove the screw (A), disconnect
the wiring connectors (B), then unscrew
the nuts (C)

16.5 Remove the cover screws (A), the
blanking cap (B), the screw (C) and the
gearbox screws (D)

3 Remove the screw securing the wiring
clamp and disconnect the two bullet
connectors, then unscrew the two: nuts
securing the speedometer/warning light
assembly to the bracket and remove the
assembly (see illustration).

4 Using a very small Phillips screwdriver,
remove the screw in the centre of the
odometer trip knob and remove the knob (see
illustration 16.11).

5 Remove: the five screws securing the
speedometer/warning light assembly front
cover and remove the cover (see illustration).
‘6 Remove the blanking cap from the entry
hole for the speedometer wiring (see
illustration 16.5).

16.12 Remove the screws (arrowed) and
the front cover

16.13 Gearbox screws (A), blanking cap
(B), wiring connector (C), speedometer
screws (D)

16.11 Remove the screw from the centre
of the knob

7 Remove the remaining screw securing the
speedometer to the casing (see illus-
tration 16.5).

8 Remove the two screws sscuring the
speedometer gearbox and lift off the box (see
illustration 16.5). Carefully withdraw the
speedometer from the front, feeding the wiring
and its connector through the hole as you do.
9 |nstallation is the reverse of removal.

Replacement - L, N and R models

10 Remove the instrument cluster (see
Section 15).

11 Using a very small Phillips screwdriver,
remove the screw in the centre of the
odometer trip knob and remove the knob: (see
illustration).

12 Remove the screws securing the
instrument cluster front cover, noting the
positions of the wiring clips, and remove the
cover (see illustration).

13 Remove the two screws securing the
speedometer gearbox and lift off the box (see
illustration).

14 Remove the blanking cap from the entry
hole for the speedometer wiring (see illus-
tration 16.13). Disconnect the speedometer
wiring connector (see illustration 16.13).

15 Remove the two screws securing the
speedometer to the casing (see illustration
16.13). Carefully withdraw the speedometer
fram the front, feeding the wiring and its
connector through the hole as you do.

16 Instaliation is the reverse of removal.
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Tachometer

Check

17 Special instruments are required to
properly check the operation of this meter. If it
is believed to be faulty, take the tachometer to
a dealer or automotive electrician for
assessment.

Replacement - J and K models

18 Remove the instrument cluster (see
Section 15).

19 Disconnect the tachometer wiring
connector, and remove the screw securing
the earth wire (see illustration).

20 Remove the two nuts and their washers
securing the tachometer to the bracket (see
illustration 16.19).

21 Carefully pull the tachometer light
bulbholders out of the back of the
tachometer, and withdraw the tachometer
from the front.

22 |Installation is the reverse of removal.
Make sure the wires are correctly and
securely connected.

Replacement - L, N and R models

23 Remove the instrument cluster (see
Section 15).

24 Using a very small Phillips screwdriver,
remove the screw in the centre of the
odometer trip knob and remave the knob (see
illustration 16.11).

25 Remove the screws securing the
instrument cluster front cover, noting the
positions of the wiring clips, and remove the
cover (see illustration 16.12).

26 Remove the blanking cap from the entry
hole for the tachomster wiring (see
illustration). Disconnect the wiring connector,
Also remove the screw securing the earth
wire,

27 Remove the two screws securing the
tachometer to the casing (see illustration
16.26). Carefully withdraw the tachometer

16.19 Disconnect the wiring connector (A), then remove
screw (B) and the nuts (C)

i
E 3
the

16.26 Remove the blanking cap (A), disconnect the wiring

connector (B), remove the screw (C) and detach the wire, then
remove the tachometer screws (D)

from the front, feeding the wiring and its
connector through the hole as you do.
28 Installation is the reverse of removal.

Coolant temperature gauge
Check

29 See Chapter 3.

Replacement - J and K models

30 Remove the instrument cluster (ses
Section 15).

31 Remove the screw securing each wiring
connector, making a note of which fits where
(see illustration).

32 Carefully pull the light bulbholder out of
the back of the temperature gauge (see
illustration 16.31).

33 Remove the two nuts and their washers
securing the temperature gauge to the
bracket and carefully withdraw the gauge
from the front (see illustration 16.31).

34 Installation is the reverse of removal.
Make sure the wires are correctly and
securely connected.

Replacement - L, N'and R models

35 Remove the Instrument cluster (see
Section 15).

16.31 Remove the screws (A) and detach

the wires, then pull out the bulbholder (B)
‘and unscrew the nuts (C)

36 Using a very small Phillips screwdriver,
remove the screw in the centre of the
odometer trip knob.and remove the knob (see
iflustrations 16.11).

37 Remove the screws securing the
instrument cluster frent cover, noting the
positions of the wiring clips, and remove the
cover (see illustration 16.12).

38 Remove the screw securing each wiring
connector, making a note of which fits where,
then carefully withdraw the temperature
gauge from the front (see illustration).

39 Installation is the reverse of removal.
Make sure the wires are correctly and
securely connected.

17 Instrument and warning light =
bulbs - renewal %
\\

1 Remove the fairing (see Chapter 8).

2 Some of the bulbs are accessible with the
instrument cluster in place, but access 1o
others is quite restricted. If it is too restricted
for the bulb you are changing, displace the
instrument cluster (see Section 15) to improve

16.38 Remove the screws (arrowed) and
detach the wires
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access —there is no need toa disconnect any of
the wiring connectors, though it may be
necessary to discennect the spesdometer
cable, depending on which bulb Is being
renewed.

3 Gently pull the bulbholder out of the back of
the instrument easing, then pull the bulb out
of the bulbholder (see illustrations).

4 If the socket contacts are dirty or corroded,
scrape them clean and spray with electrical
contact cleaner befare a new bulb is installed.
5 Carefully push the new bulb inte the holder,
then push the holder into the casing.

6 Install the fairing (see Chapter 8).

18 Oil pressure switch - check,
removal and installation

fff’&“f

Check

1 The oil pressure warning light should come
on when the ignition (main) switch is turned
ON and extinguish a few seconds after the
enging is started. If the oil pressure warning
light comes on whilst the engine is running,
stop the engine immediately and carty out an
oll level check (see Daily (pre-ride) checks),
and If the level is correct, an oil pressure
check (see Chapter 1).

2 If the oll pressure warning light does not
come on when the ignition is turned on, check
the bulb (see Section 17) and tall/signal fuse
(see Section 5).

3 The oil pressure switch Is screwed into the
crankcase behind the cylinders and is
accessed by removing the fuel tank and the
carblrettors (see Chapter 4). Pull the rubber
cover off the switch and remove the screw
securing the wiring connector (see
illustrations). With the ignition switched ON,
earth (ground) the wire on the crankcase and

check that the warning light comes on. If the

light comes on, the switch is defective and
must be renewed.

4 If the light still does not come on, check for
voltage at the wire terminal. If there is no
voltage present, check the wire between the
switch, the instrument cluster and tail/signal

17.3a Pull out the bulbholder . ..

fuse for continuity (see the wiring diagrams at

‘the end of this Chapter).

5 If the warning light comes on whilst the
engine is running, yet the oil pressure is
satisfactory, remove the wire from the oil
pressure switch, With the wire detached and
the ignition switched ON the light should be
out, If it is lluminated, the wire between the
switch and instrument cluster must be
earthed (grounded) at some point. If the wiring
is good, the switch must be assumed faulty
and renewed.

Removal

6 Remove the fuel tank and the carburettors
(see Chapter 4).

7 Pull the rubber cover off the switch and
remove the screw securing the wiring
connector (see illustrations 18.3a and b).

8 Unscrew the oil pressure switch and

‘withdraw It from the crankcase.

Installation

9 Apply a suitable sealant to the upper
portion of the switch threads near the switch
bedy, leaving the bottom 3 to 4 mm of thread
clean. Install the switch in the crankcase and
tighten it to the torque setting specified at the
beginning of the Chapter.

10 Attach the wiring connector and secure it
with the screw, then fit the rubber cover (see
illustrations 18.3b and a).

11 Install the carburettors and fuel tank (see
Chapter 4). Run the engine and check that the
switch operates correcily.

18.3a Pull back the rubber cover. ..

17.3b ... and remove the bulb

19 Ignition (main) switch - %
R

check, removal and installation
Warning: To prevent the risk of
short circuits, remove the rider’s
seat (see Chapter 8) and
disconnect the battery negative
(-ve) lead before making any ignition
(main) switch checks.

Check

1 Remove the fairing (see Chapter 8), Trace
the ignition (main) switch wiring back from the
base of the switch and disconnect it at the
black connector. On J and K models, the
connector is on the right-hand end of the
bracket above the headlights. On L, N'and R
models, the connector is in the bracket on the
left-hand side of the bike (see illustration).

2 Using an ochmmeter or a continuity tester,
check the continuity of the connector terminal
pairs (see the wiring diagrams at the end of
this Chapter). Insert the key In the switch.
Continuity should exist between the terminals
connected by a solid line on the diagram
when the switch is in the indicated position.

3 If the switch fails any of the tests, renew it.

Removal

4 Remaove the fairing (see Chapter 8). Trace
the ignition (main) switch wiring back from the
base of the switch and disconnect it at the
black connector. On J and K models, the

. . then remove the terrmnal screw
and detach the wiring

18.3b .

19.1 Ignition switch wiring connector
(arrowed) - L, N and R models
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19.5 Access the bolts from the underside
of the switch (arrowed)

connector is on the right-hand end of the
bracket above the headlights. On L, N.and R
models, the connector is in the bracket on the
left-hand side of the blke (see illustration
19.1). Draw the wiring thraugh to the switch,
releasing it from any clips or ties and noting its
routing.

5 Two Torx bolts mount the ignition switeh to
the underside of the top yoke (see
illustration). Ease of access to these bolts
depends on the tools available. [t may be
necessary to either displace or remove the
instrument cluster (see Section 15), or to
displace the top yoke (see Chapter 6).

6 Remove the bolts and withdraw the switch
from the top yoke.

Installation

7 Installation is the reverse of removal
Tighten the Torx belts to the torgue setting
specified at the beginning of the Chapter.
Make sure the wiring is securely connected
and correctly routed.

20 Handlebar switches — check

W

1 Generally speaking, the switches are
reliable and trouble-free, Most troubles, when
they do occur, are caused by dirty or
corroded contacts, but wear and breakage of

21.3a Right-hand switch screws (arrowed)

20.3 Right-hand switch wiring
connector (A), left-hand switch wiring
connectors (B) - L, N and R models

internal parts is a possibility that should not
be overlocked. If breakage does occur, the
entire switch and related wiring harness will
have fo be renewed as individual parts are not
avallable.

2 The switches can be checked for continuity
using an ohmmeter or a continuity test light.
Always disconnect the battery negative (-ve)
lead, which will prevent the possibility of a
short circuit, before making the checks.

3 Remove the fairing (see Chapter 8). Trace
the wiring harness of the switch in question
back to its connector(s) and disconnect
it/them. On J and K models, the right-hand
switch connectar is the red one in the bracket
above the headlight, and the left-hand switch
connectors (one black, one white) are on the
left-hand end of the bracket. On L, N and R
models, the connectors are in the bracket on
the left-hand side of the bike (see illustration).
4 Check for continuity between the terminals
of the switch harness with the switch in the
various positions (ie switch off — no continuity,
switch' on - continuity) — see the wiring
djagrams at the end of this Chapter.

5 If the continuity check indicates a problem
exists, refer to Section 21, remove the
switch and spray the switch contacts with
electrical contact cleaner. |f they are
accessible, the contacts can be scraped
clean with a knife or polished with crocus
cloth. If switeh components are damaged or
broken, it will be obvious when the switch is
disassembled.

21.3b Left-hand switch screws (arrowed)

21 Handlebar switches — ;”g%
removal and installation 2
X

Removal

1 Ifthe switch is to be remaved from the bike,
rather than just displaced from the handlebar,
remove the fairing (ses Chapter 8), then trace
the wiring harness. of the switch in guestion
back to its connector(s) and disconnect
it/them. On J and K models, the right-hand
switch connactor is the red one in the bracket
above the headlight, and the lefi-Rand switch
connectors (one black, one white) are on the
left-hand end of the bracket. On L, N and R
models, the connectors are in the bracket on
the left-hand side of the bike (see illus-
tration 20.3). Work back alang the harness,
freeing it from all the relevant clips and ties,
noting its correct routing.

2 Disconnect the two wires from the front
brake light switch (if removing the right-hand
switch) or the clutch switch (if removing the left-
hand switch) (see illustration 14.5 or 24.2).

3 Unscrew the two handlebar switch screws
and free the switch from the handlebar by
separating the halves (see illustrations).

Installation

4 Installation is the reverse of removal. Make
sure the locating pin in the lower half of the
switch locates in the hole in the underside of
the handiebar.

22 Neutral switch — check,
removal and installation

Ve

Check

1 Before checking the electrical circuit, check
the bulb (see Section 17) and fuse (see
Section 5).

2 The switch is located in the left-hand side
of the engine below the frant sprocket cover.
On J and K models remave the lower fairing
(see Chapter 8). On L, N and R models the
fairing does not restrict access, but removing
it gives more room. Make sure the
transmission is in neutral. Detach the wiring
connector from the switch (see illustration
overleaf).

3 With the connector disconnected and the
ignition switched ON, the neutral light should
be out. If not, the wire between the cannector
and instrument cluster must be earthed
{grounded) at some paint.

4 Check for continuity between the switch
terminal and the ocrankcase. With the
transmission in neutral, there should be
continuity. With the transmission in gear, there
should be no'continuity. If the tests prove
otherwise, then the switch is faulty.

5 If the continuity tests prove the switch is
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22.2 Disconnect the wiring connector
from the neutral switch

good, check for voltage at the wire
terminal using a test light. If there's no
voltage present, check the wire between the
switeh, instrument cluster and fusebox (see
the wiring diagrams at the end of this
Chapter).

6 On L, N and R models rote that a diode is
located in the power supply from the
instrument cluster to the switch (see Sec-
tion 25), Trace the light green wire from the
switch up to the diode. Disconnect the diode
from the wiring harpess. Using an ohmmeter
or continuity tester connect its probes
between the light green and light green/red
wire terminals on the diode, then reverse the
probes. Continuity should only exist in
one direction (as indicated on the body
of the diode). If the diode shows the same
condition in each direction it should be
renewed.

Removal

7 The switch is located in the left-hand side
of the engine below the front sprocket cover.
On J and K models remove the lower fairing
(see Chapter 8). On L, N and R models the
fairing does not restrict access, but removing
it gives more room.

8 Detach the wiring connector from the
switch (see illustration 22.2).

9 Unscrew the switch and withdraw it from
the transmission casing.

Installation
10 Apply a smear of sealant to the thréads of

23.6 The sidestand switch bolt is on the
inside (A). Note how the lug locates (B)

e B
23.2 Sidestand switch wiring connector
{arrowed)

the switch, taking care not to cover the
contact point.

11 Install the switch and tighten it to the
torque setting specified at the beginning of
the Chapter.

12 Check the operation of the neutral light.

13 Install the lower fairing (see Chapter 8).

()

23 Sidestand switch (L, Nand R =
models) - check and N
replacement 3:

Check

1 The'sidestand switch is mounted on the back
of the sidestand. The switch is part of the safety
circuit which prevents or stops the engine

running if the transmission is in gear whilst the

sidestand is down, and prevents the engine
from starting if the transmission is in gear unless
the sidestand is up. and unless the clutch is
pulled in. Before checking the electrical circuit,
check the warning bulb (see Section 17) and the
tail/signal fuse (see Section 5).

2 Remove the fuel tank (see Chapter 4). Trace
the wiring back from the switch to its
connactor and discopnect it (see illustration).
Place the bike on‘an auxiliary stand or have an

assistant hold it upright whilst the checks are

made.

3 Check the operation of the switch using an
shmimeter or continuity test light. Connect the
meter to the green/white and green wires on

24.2 Clutch switch wiring connectors

the switch side of the connector. With the
sidestand up there should be continuity (zero
resistance) between the terminals, and with
the stand down there should be ne continuity
(infinite resistance). Now connect the meter to
the yellow/black and green wires on the
switch side of the connector. With the
sidestand down there should be continuity
(zero resistance) between the terminals, and
with the stand up there should be no
continuity (infinite resistance).

4 If the switch does not perform as expected,
it is defective and must be renewed.

5 If the switeh is good, check the wiring
between the various components in the
starter safety circuit (see the wiring diagrams
at the end of this book).

Replacement

6 The sidestand switch is mounted on the
back of the sidestand (see illustration).
Rermove the lowsr fairing (see Chapter 8) and
the fuel tank (see Chapter 4). Trace the wiring
back from the swilch to its connector and
disconnect it (see illustration 23.2). Work
back along the switch wiring, freeing it from
any relevant retaining clips and ties, noting its
corract routing.

7 Unscrew the switch belt and remove the
switch from the stand, noting how it fils.

8 Fit the new switch onto the sidestand,
making sure the pin locates in the hole in the
sidestand, and the lug for the spring on the
stand bracket locates into the cutout in the
switch body (see illustration 23.6). Tighten
the balt to the torqus setting specified at the
beginning of the Chapter,

9 Make sure the wiring Is correctly routed up
to the connecior and retained by all the
necessary clips and tles.

10 Reconnect the wiring connector
and check the operation of the sidestand
switch,

11 Install the fuel tank (see Chapter 4) and
the lower fairing (see Chapter 8).

24 Clutch switch - =
check and replacement N
&

Check

1 The clutch switch is housed in the clutch
lever bracket, On J and K models the clutch
switch prevents the engine from being started
whilst in gear unless the clutch lever is pulled
in. On L, N'and B medels the clutch switch
prevents the engine from belng siarted unless
the clutch lever is pulled in-and the sidestand
Is up.

2 To check the switch, disconnect the wiring
connectors from the switch (see illustration).
Connect the probes of an chmmeter or a
continuity test light to the two switch
terminals. With the clutch lever pulled in,
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continuity should be indicated. With the clutch
lever out, no continuity (infinite resistance)
should be indicated. Reconnect the wiring
connectors.

3 If the switch is good, check for voltage at
one of the terminals on the clutch switch
wiring connectors with the ignition ON — there
will be battery voltage on one terminal and
zero on the other. If voltage is Indicated,
check the other components in the starter
circuit as described in the relevant sections of
this Chapter. If no voltage is indicated, or if all
compeonents are good, check the wiring
between the various compenents (see the
wiring diagrarns at the end of this book).

Replacement

4 Remove the clutch lever (see Chapter 6).

5 Disconnect the wiring connectors from the
clutch switch (see illustration 24.2). Using a
small screwdriver, push the switch from the
connector end and withdraw it from inside the
bracket.

6 Installation is the reverse of remaoval. Make
sure the ridge on the top of the switch locates
in the cutaut in the lever bracket, and push the
switch fully home.

25 Diode -
check and replacement

V i

Check

1 Remaove the fuel tank {see Chapter 4).

2 The diode is a small block that plugs into a
connectar in the main wiring harness (see
illustration). The diode is part of the safety
circuit which prevents or stops the engine
running if the transmission is in gear whilst the
sidestand |s down, and prevents the engine
from starting if the transmission is in gear
unless the sidestand is up and the clutch lever
is pulled in.

3 Disconnect the diode from the hamess (see
illustration 25.2).

4 On J and K models (two-pin diode), using
an ochmmeter or continuity tester, connect its
probes between the two terminals on the
diode, then reverse the probes. The diods
should only show continuity in one direction
(as indicated by the symbol on the body of the
diode). If the dicde shows continuity or no
continuity in both directions it should be
renewed.

5 On L, N and R models (three-pin diode),
using an ohmmeter or continuity tester,
connect 'one probe to one of the outer
terminals of the diode and the other probe to
the middle terminal of the diode (the terminal
which connects to the light green wire in the
wire harness). Now reverse the probes. The
diode should only show continuity in one
direction (as indicated by the symbol on the
body of the diode). If the diode shows
continuity or no continuity in both directions it
should be renewed. Repeat the tests between

-.' J‘_.‘_ -|=_'_" ) |
25.2 Diode (arrowed) - J and K models

the other outer terminal and the middle
terminal. The same: results should be
achieved. If it doesn't behave as stated,
renew the diode.

6 If the diode is good, check the other
components in the starter circuit as described
in the relevant sections of this Chapter. If all
compaonents are good, check the wiring
between the various compaonents (see the
wiring diagrams at the end of this book).

Replacement

7 Remove the fuel tank (see Chapter 4),

8 The diode is a small biock that plugs Into a
connector in'the main wiring harness (see
illustration 25.2), Disconnect the diode from
the harness and connect the new one.

26 Horn - _
check and replacement

Vs

Check

1 The hern is mounted on the underside of
the bottom yoke. If required, remove the
fairing for improved access (see Chapter 8).

2 Disconnect the wiring connectors from the
horn (see illustration 26.5). Using two jumper
wires, apply battery voltage directly to the
terminals on the horn. If the horn sounds,
check the switch (see Section 21) and the
wiring between the switch and the horn (see
the wiring diagrams at the end of this Chapter),
3 If the horn doesn't sound, renew it.

27.2 Starter relay - J and K models shown

26.5 Disconnect the wiring connectors (A),
then unscrew the bolt (B)

Replacement

4 The horn is meunted on the underside of
the bottom yoke. If required, remove the
fairing for improved access (see Chapter 8).

5 Disconnect the wiring connectors from the
horn, then unscrew the bolt securing the horn
and remove It from the bike (see illustration).
6 Install the horn and securely tighten the
bolt. Cannect the wiring connectors to the
horn.

27 Starter relay — ;1?
check and replacement A
X

Check

1 If the starter circuit is faulty, first check the
main fuse and ignition/starter fuse (see
Section 5).

2 Remove the seat cowling (see Chapter &).
The starter relay is located behind the seat
cowling on the right-hand side of the bike on J
and K models, and on the left on L, N and R
models (see illustration).

3 Disconnect the relay wiring connector to
provide access to the rear terminals, then ift
the rubber terminal cover and unscrew the
bolt securing the starter motor lead (see
illustrations); position the lead well away
from the relay terminal. Reconnect the wiring
connector. With the ignpition switch ON, the
engine kill switch in the RUN position, the
transmission in neutral and the clutch pulled

27.3a Disconnect the wiring connecior-. . .
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27.3b ... then trace the lead from the
starter motor and detach it from the relay
by removing its bolt

in, press the starter switch. The relay should
be heard to click.

4 I the relay doesn't click, switch off the
ignition and remove the relay as described
below; test it as follows.

5 Set a multimeter to the ohms x 1 scale and
connect it across the relay’s starter motor and
battery lead terminals (see illustration 27.3b).
Using a fully-charged 12 volt battery and two
insulated jumper wires, connect the pasitive
{(+ve) terminal of the battery to the yellow/red
wire terminal of the relay, and the negative
(-ve) terminal to the green/red wire terminal of
the relay. At this point the relay should be
heard to click and the muttimeter read 0 chms
{continuity). If this is the case the relay is
proved good. If the relay does not click when
battery voltage is applied and indicates no
continuity (infinite resistance) acress its
terminals. it is faulty and must be renewed.

6 If the relay is good, check for battery
voltage between the yellow/red wire-and the
green/red wire when the starter button is
pressed. Check the other components in the
starter circuit as described in the relevant
sections of this Chapter. If all components are
good, check the wiring between the various
components (see the wiring diagrams at the
end of this book]. i

Replacement

7 Remove the seat cowling (see Chapter 8),
The starter relay is located behind the seat
cowling on the right-hand side of the bike on J

28.6 Fitanew O-ring...

28.3 Pull back the cover, unscrew the nut
and detach the lead

and K models, and on the left on L, N and R
models (see illustration 27.2).

8 Disconnect the battery terminals,
remembering to disconnect the negative (-ve)
terminal first.

9 Disconnect the relay wiring connectar, then
unscrew the two bolts securing the starter
motor and battery leads to the relay and
detach the leads (see illustrations 27.3a and
b). Remove the relay with its rubber sleeve
from its mounting lug on the frame.

10 Instaliation is the reverse of removal.
Make sure the terminal nuts are securely
tightened. Connect the negative (-ve) lead last
when reconnecting the battery.

28 Starter motor —
removal and installation

Wi

Removal

1 Remove the rider's seat (see Chapter 8).
Disconnect the battery negative (-ve) lead.
The starter motor is mounted on the
crankcase behind the cylinder block.

20n J and K models, remove the
carburettors (see Chapter 4). On L, N and R
maodels, either remove the carburettors or
displace the fuel pump according to

preference and the tools available for
accessing the starter motor bolts (see
Chapter 4),

28.7a ... then install the starter motor

28.4 Unscrew the two bolts (arrowed),
noting the lead

3 Pesl back the rubber terminal cover, then
remove the nut securing the starter lead to
the motor and detach the l|ead (see
illustration).

4 Unscrew the two bolts securing the starter
motor to the crankecase, noting the earth lead
attached to the front bolt (see illustration).
Slide the starter motor out from the crankcase
and remove it from the machine (see
illustration 28.7a).

5§ Remove the O-ring on the end of the starter
motor and discard it as a new one must be
used (see illustration 28.6).

Installation

6 Install a new O-ring on the end of the starter
motor and ensure it is seated in its groove
(see illustration). Apply a smear of engine oll
to the O-ring to aid installation.

7 Manoeuvre the motor into position and
slide it into the crankcase (see illustration).
Ensure that the starter motor teeth mesh
correctly with those of the starter
idle/reduction gear. Install the mounting bolts,
not forgetting to fit the earth lead with the
frant bolt, and tighten them securely (see
illustration).

8 Connect the starter lead to the motor and
secure it with the nut (see illustration 28.3).
Make sure the rubber cover is correctly
seated over the terminal.

9 Connect the battery negative (-ve) lead and
install the carburettors or fuel pump and the
rider's seat.

28,7b Do not forget to secure the earth
lead with the front bolt
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] A

29.2 Note the alignment marks between
the housing and the covers {arrowed)

29.4b ...the shims...

29 Starter motor — disassembly,
inspection and reassembly

Vi

Disassembly

1 Remove the starter motor (see Section 28).
2 Note the alignment marks between the main
housing and the front and rear covers, or make
your own if they aren't clear (see illustration).
8 Unscrew the two long bolts, noting how the
washers locate, and withdraw them from the
starter motor (see illustration). Discard their
O-rings as new ones must be used.

29.3 Unscrew and remove the two bolts
(arrowed) . . .

29.4¢ ...and the tabbed washer

4 Wrap some insulating tape around the teeth
on the end of the starter motor shaft — this will
protect the oil seal from damage as the front
cover is removed. Remove the front cover
from the motor (see illustration). Remove the

cover O-ring from the main housing and

discard it as a new one must be used.
Remove the shims from the front end of the

armature shaft or the inside of the front cover,

noting their correct fitted locations (see
illustration). Alsc remove the tabbed

thrust washer from the front cover (see

illustration).
5 Remove the rear cover and brushplate
assembly from the motor (see illustration).

29.5 Remove the rear cover

Remove the cover O-ring from the main
housing and discard it as a new one must be
used. Remove the shims from the rear end of
the armature shaft or from inside the rear
cover after the brushplate assembly has been
removed.

6 Withdraw the armature from the main housing.
7 Noting the correct fitted location of each
component, unscrew the terminal nut and
remove it along with its washer, the insulating
washers and O-ring (see illustration).
Withdraw the terminal bolt and brushplate
assembly from the rear cover.

8 Lift the brush springs and slide the brushes
out fram their holders (see illustration).

29.7 Unscrew the nut (A) and remove the washers, then remove

the brushplate assembly (B)

29.8 Lift the brush springs and withdraw the brushes
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29.9a Starter motor
components
Long bolts
Front cover
Main housing
Rear cover
O-rings
Tabbed washer
Front shims
Armature
Rear shims

" Terminal boft
assembly

11 Brushplate

assembly

=P~ oA RN~

L=}

Inspection

9 The parts of the starter motor that are most
likely to require attentien are the brushes (see
illustration). Measure the length of the
brushes and compare the results to the brush
length listed in this Chapter's Specifications
(see illustration). If any of the brushes are
worn beyond the service limit, renew the
brush assembly. |f the brushes are not worn
excessively, nor cracked, chipped, or
otherwise damaged, they may be re-used.

10 Inspect the commutator bars on the
armature for scoring, scratches and
discoloration. The commutater can be
cleaned and polished with crocus cloth, but
to not use sandpaper or emery paper. After
cleaning, wipe away any residue with a cloth

29.11a Continuity should exist between
the commutator bars

29.17a

... then fit the inner insulator
(arrowed) onto the terminal boit

soaked in electrical
denatured alcohoi.

11 Using an ohmmeter or a continuity test
light, check for continuity between the
commutator bars (see illustration). Continuity
should exist between each bar and all of the
others. Also, check for confinuity between the
commutator bars and the armature shaft (see
illustration). There should be no continuity
(infinite resistance) between the commutator
and the shaft. If the checks indicate
otherwise, the armature is defective.

12 Check for continuity between sach brush
and the terminal bolt. There should be
gontinuity (zero resistance). Check for

system cleaner or

continuity between the terminal bolt and the
housing (when assembled). There should be
no continuity (infinite resistance).

oy
“ﬂ._,u..“

29.11b There should be no continuity
between the commutator bars and the
armature shaft

29.17b Fit the brushplate assembly into
the rear cover, aligning the tab (A) with the
slot (B) ...

29.9b Measure the brush length

13 Check the front end of the armature shaft for
worn, cracked, chipped and broken teeth. If the
shaft is damaged or warn, renew the armature.
14 Inspect the end covers for signs of cracks
or wear. Inspect the magnets in the main
housing and the housing itself for cracks.

15 Inspect the insulating washers and front
cover oll seal for signs of damage and renew
them If necessary.

Reassembly

16 Slide the brushes back into position in
their holders and place the brush spring ends
onto the brushes (see illustration).

17 Ensure that the inner rubber insulator is in
place on the terminal boit, then insert the boit
through the rear cover and fit the brushplate
assembly in the rear cover, making sure its
tab is correctly located in the slot in the cover
(see illustrations). Fit the O-ring and the

29.16 Fit the brushes into the brushplate
and locate the springs.. . .

29.17¢c ... then fit the O-ring ...
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29.17d ... the insulating washers. . .

insulating washers over the terminal, then fit
the standard washer and the nut (see
illustrations).

18 Slide the shims onto the rear end of the
armature shaft, then lubricate the shaft with a
drop of oil (see illustration). Insert the
armature into the rear cover, locating the
brushes on the commutator bars as you do,
taking care net to damage them (see
illustration). Check that each brush is securely
pressed against the commutator by its spring
and is free to move easily in its holder. ;
19 Fit a new O-ring onto the main housing,
then fit the housing over the armature and
onto the rear cover, aligning the marks made
on removal (see illustrations).

20 Apply a smear of grease to the lips of the
front cover oil seal and fit a new O-ring onto
the front of the main housing (see
illustration). Fit the tabbed washer onto the
cover, making sure the tabs locate correctly
(see illustration). Slide the shims onto the
front of the armature shaft, then install the
«caver, aligning the marks made on removal
(see Illustrations). Remove the protective
tape from the shaft end.

21 Slide a new O-ring onte each of the long
bolts. Check the marks made on removal are
correctly allgned, then nstall the long
bolts and tighten them securely, making sure the
flat edge on each washer is against the raised
section on the front cover (see illustrations).

22 |nstall the starter motor (see Section 28).

29.17e ...the plain washer and the nut

29.18b ... then insert the armature into

the rear cover, making sure the brush ends
(arrowed) locate correctly

29.19b ... then install the main housing,
aligning the marks (arrowed)

29.20a Fit a new O-ring onto the main
housing ...

29.20b ... and locate the tabbed washer

in the front cover

29.20c Fit the shims onto the shaft. .. 29.20d ... then install the cover, aligning

the marks (arrowed)
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29.21a Install the long bolts .. .

30 Charging system testing -
general information and
precautions

1 If the performance of the charging system
Is suspect, the system as a whole should be
checked first, followed by testing of the
Iindividual components. Note: Before
beginning the checks, make sure the battery is
fully eharged and that alf system connections
are clean and tight.

2 Checking the output of the charging system
and the performance of the warious
components within the charging system
requires the use of a multimeter (with voltage,
current and resistance checking facilities).

3 When making the checks, follow the
procedures carefully to prevent incorrect
connections or short circuits, as irreparable
damage to electrical system components may
result if short circuits aceur,

4 If a multimeter is not available, the job of
checking the charging system should be |eft
to a dealer or automotive electrician.

N
%

1 If the charging system of the machine is
thought to be faulty, remove the seat cowling
(see Chapter 8) and perform the following
checks.

31 Charging system —
leakage and output test

,f NEGATIVE

: CABLE
—

31.3 Checking the charging system
leakage rate - connect the meter as shown

29.21b ... locating the flat of each washer
against the raised edge (arrowed)

Leakage test

Caution: Always connect an ammeter in
series, never in paralfel with the battery,
otherwise it will be damaged. Do not turn
the ignition ON or operate the starter
motor when the ammeter is connected - a
sudden surge in current will blow the
meter’s fuse.

2 Turn the ignition switch OFF and disconnect
the lead from the battery negative (-ve) terminal.
3 Set the multimeter to the Amps function and
connect Its negative (-ve) prabe to the battery
negative (-ve) terminal, and positive (+ve) probe
te the disconnected negative (-ve) lead (see
illustration). Always set the meter to a high
amps range initially and then bring it down to the
mA {milli Amps) range; if there is a high current
fiow in the circuit it may blow the meter's fuse.

4 |f the current leakage indicated exceeds the
amount specified at the beginning of the
Chapter, there is probably a short circuit in the
wiring. Disconnect the meter and reconnect
the negative (-ve) lead to the battery,
tightening it securely,

5 If leakage Is indicated, use the wiring
diagrams at the end of this boock fio
systematically disconnect individual electrical
components and repeat the test until the
source is identified.

Output test

6 Start the engine and warm it up toe normal
operating temperature, then stop the engine.
Remove the seat cowling (see Chapter 8).

7 Start the engine and allow it to idle. Connect a

32.2a Alternator wiring connector
(arrowed) - J and K models

multimeter set to the 0 — 20 volts DC scale
(voltmeter) across the terminals of the battery
(positive (+ve) lead to battery positive (+ve)
terminal, negative (-ve) lead to baitery negative
(-ve) terminal). Slowly increase the engine speed
to. 3000 rpmi and hote the reading obtained, then
stop the engine and tum the ignition OFF; do not
allow the engine to overheat. The regulated
voltage should be as specified at the beginning
of the Chapter. If the voltage is outside these
limits, check the alterator and the regulator (see
Sections 32 and 33).

8 Tocheck the current output, disconnect the
starter relay wiring connector (see illustration
27.3a) and remove the main fuse, then
reconnect the connector. Connect a
multimeter sef to the 0 — 20 amps DC scale
(ammeter) between the terminals of the main
fuse (positive (+ve) lead 1o the left-hand
terminal, negative (-ve) lead to right-hand
terminal), inserting the probes into the base of
the fuse sockets. Start the engine and allow it
to idle, then slowly increase the engine speed
to 3000 rpm and note the reading obtained.
The regulated current should be as specified
at the beginning of the Chapter. Stop the
engine and turn the ignition OFF. If the current
is outside these limits, check the alternator
and the regulator (see Sections 32 and 33),

oy Clues to a faulty regulator
‘are constantly blowing
m bulbs, with brightness

varying considerably
with engine speed, and battery
overheating.

32 Alternator — check,
removal and installation

Vi

Check

1 Remove the fuel tank (see Chapter 4).

2 Trace the wiring back from the top of the
alternator/clutch cover on the right-hand side
of the enging and disconnect it at the white (J
and K models) or red (L, N and R models)
connector containing the three yellow wires
(see illustrations).

32.2b Alternator wiring connector
(arrowed) - L, N and R modeis
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#

32.6a Remove the bracket bolts
(arrowed). . .

32.8 Unscrew the rotor bolt using a strap
as shown, if available

3 Using a multimeter set to the ohms x 1
(ohmmeter) scale measure the resistance
between each of the yellow wires on the
alternator side of the connector, taking a total
of three readings; then check for continuity
between each terminal and ground (earth). If
the stator coil windings are in goed condition
the thres readings should be within the range
shown in the Specifications at the start of this

TOOL

A rotor holding tool can easily be made
using two strips of steel bolted
together in the middle, and with a bolt
through each end which locate into the
recessed bores in the rotor.

. and free the cable end from the
lever

32.6b ..

Chapter and there should be no continuity
(infinite resistance) between any of the
terminals and earth. If not, the alternator
stator coil assembly is at fault and should be
renewed. Note: Before condemning the stator
coils, check the fault is not due to damaged
wiring between the connectorand coils.

Removal

4 Remove the lower fairing (see Chapter 8)
and the fuel tank (see Chapter 4). Trace the
alternater wiring from the alternator/clutch
cover and disconnect it at the white (J and K
models) or red (L, N and R models) connector
containing the three yellow wires (see
illustrations 32.2a and b), Free the wiring
fram any clips or guides and feed it through to
the alternator/clutch cover.

5 Drain the engine oil (see Chapter 1).

6 Unscrew the two bolts securing the clutch
cable bracket to the alternator/clutch cover on
the right-hand side of the engine, then free the
cable end from the release lever (see
illustrations). Position the cable clear of the
engine.

7 Unscrew the remaining alternator/clutch
cover bolts and remove the cover, being
prepared to catch any residue oil (see
illustration). Discard the gasket as a new one
must be used, Remove the dowels from either
the cover or the crankcase if they are loose,
Note the pushrod fitted in the bottom of the
shaft in the cover and remove [t for

safekeeping if required (see illustration
32.14). It is possible that it is stuck te the

32.9 Remove the rotor using a puller as
shown

32.7 Unscrew the bolts (arrowed) and
remove the cover

release bearing in the centre of the clutch
release plate.

8 To remove the rotor balt it is necessary to
stop the rotor from turning. If a rotor holding
strap or tool is not available, and the engine is
in the frame, place the transmission in gear
and have an assistant apply the rear brake,
then unscrew the bolt (see illustration).

9 To remaove the rotor from the shaft it is
necessary to use a rotor puller (the universal
Honda tool pt. no. 07733-0020001 is-ideal).
Thread the rotor puller into the centre of the
rotor and turn it until the rotor is displaced
from the shaft (see illustration). Remove the
Woodruff key from its slot In the end of the
crankshaft for safekeeping if it is loose (see
illustration 32.12a).

10 To remove the stator from the cover,
unscrew the bolts securing the stator, and the
bolt securing the wiring clamp, then remove
the assembly, noting how the rubber wiring
grommedt fits (see illustration).

Installation

11 install the stator onto the cover, aligning
the rubber wiring grommet with the groove
(see illustration 32.10). Apply a suitable non-
permanent thread-locking compound to the
stator bolt threads, then install the belts and
tighten them to the torque setting specified at
the beginning of the Chapter. Apply a suitable
sealant to the wiring grommet, then Install it
inta the cut-out in the cover. Secure the wiring
with its clamp.

12 Clean the tapered end of the crankshaft

32.10 Unscrew the stator bolts (A) and the
wiring clamp bolt (B)
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32.13b ...and tlghten the holt to the
specified torque

and the correspending mating surface on the
inside of the rotor with a suitable selvent. If
removed, fit the Woodruff key into its slot in
the crankshaft (see illustration). Make sure
that no metal objects have attached
themselves to the magnet on the inside of the
rotor, then install the rotor onto the shaft,
aligning the slot in the rotor with the Woodruff
key (see illustration).

13 Install the rotor bolt and tighten it to the
torque setting specified at the beginning of

the Chapter, using the method employed on

removal to prevent the rotor from turning (see
illustrations).

14 If removed. apply some grease io the
clutch release pushrod, then turn the shatft in
the cover until the pushrod seat is aligned and
insert the pushrod (see illustration).

32.15b .. .then install the cover

32.14 Fit the clutch pushrod if removed

15 If removed. insert the dowels in the
crankcase. Install the alternator/clutch cover
using a new gasket, making sure it locates
correctly onto the dowsls, then install all the

cover bolts with the exception of the two

which secure the cable bracket (see
illustrations). Tighten the bolts evenly in a

‘criss-cross seguence to the specified torgue

setting.

16 Fit the clutch cable end into the release
lever and position the bracket on the cover,
then fit the two bolts and tighten them to the
specified torque (see illustrations 32.6b
and a). :
17 Feed the alternator wiring back to its
caonnector, making sure it is correctly routed,
and reconnect it (see illustrations 32.2a
and b). Install the fusl tank (see Chapter 4).

33.1a Regulator/rectifier — J and K models

32.15a Fitanew gasket. locating it onto
the dowels (arrowed) . . .

18 Refill the engine with oll (see Chapter 1).
19 Install the lower fairing (see Chapter 8).

33 Regulator/rectifier - ”’@
check and replacement N
?‘t

Check

1 Remove the seat cowling (see Chapter 8),
The regulator/rectifier is mounted on the left-
hand side of the rear sub-frame on J and K
models, and on the right on L, N and R
models (see illustrations). On J and K
models, disconnect the wiring connector. On
L. N and R models, unscrew the two mounting
balts, then discannect the witing connector.

33.1b Regulator/rectifier -
L, N and R models
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2 Connect the meter positive (+ve) probe to
the red/white terminal and the negative (-ve)
probe to the green terminal on the wiring
connector and check for voltage with the
ignition switched ON. Full battery voltage
should be present. Switch the ignition switch
QFF.

3 Switch the multimeter to the resistance
(ohms) scale. Check for continuity between
the green terminal of the wiring connector and
earth on the frame. There should be
continuity.

4 Check the resistance between any two
yellow terminals of the wiring connector. A
resistance reading of 0.1 to 0.5 ohms should
be obtained between any two Yellow
terminals of the wiring connector.

5 If the above checks do not provide the
expected results check the wiring between
the battery, regulator/rectifier and alternator
(see the wiring diagrams at the end of this
boeok).

6 If the wiring checks out, the
regulator/rectifier unit is probably faulty. To
check the unit, remave it from the bike (see
below) and use a multimeter set to the
appropriate resistance scale to ¢check the
resistance between the various terminals on
the regulator/rectifier (see illustrations). If the
readings do not compare closely with those
shown in the accompanying table the
regulator/rectifier unit can be considered
faulty. Note: The use of certain mulftimeters
could lead to false readings being obtained, as
could a Jow battery in the meter and contact
between the meter probes and your fingers. If
tfte above check shows the regulatorirectifier
unit to be faulty, take the unit to a dealer
for eanfirmation of its condition before
renewing it.

Replacement

7 Remove the seat cowling (see Chapter 8).

8 The regulator/rectifier is mounted on the
left-hand side of the rear sub-frame on J and
K models, and on the right on L, N and R
models (see illustration 33.1a or b).

9 Unscrew the two bolts securing the
regulator/rectifier and remove it, on J and K
madels noting the lead secured by the bottom
bolt.

10 Conpect the wiring connector. |nstall the
new unit and tighten its bolts securely, not
forgetting the lead with the boettom bolt on J
and K models.

11 Install the seat cowling (see Chapter 8).

RED/  GREEN
WHITE

Shindengen unit—= 3@ UNIT: K
= + | RIW Y Y Y G

RW e = oo o

Y 0.5-10 30-500 |30-500 |10-200
Y 0.5-10 |30-500 30-500 |10-200
Y 05-10 |30-500 |30-500 10-200
G 1-20 05-10 |05-10 |B5-10

Sankendenki unit— ¥ >4 B UNIT: K@
L. + | RIW Y Y 'S G

RIW > o0 o0 o oo

Y 0.5-10 oo o0 oo

Y 0.5-10 |eo oo o

Y 0.5-10 |30-500 |30-=500 10 -200
G 1—20 0.5-10 [05-10 |[0.5—10

33.6a Test connections and date - J and K models

The table applicable depends on the manufacturer of the regulator/rectifier
oo = [nfinite resistance (no continuity)

UNIT: KQ
+
1 2 3 4 5

3 -] ] oo [--]
2 0.5-10 -+ -] [--]
3 0.5-10 o o L]
4 0.5-10 =) = \ o
5 0.7-15 | 0510 | 0510 | 0510

33.6b Test connections and data - L, N and R models
ed = Infinite resistance (no continuity)



9e26 Electrical system

S|2poLl 3 PUE [ - HH00YH80

— iy -.n = \
pa e S £ 104 0000 YOS
JOYEIB a - —
& ‘ 1,

o spow y 4 |

ﬁ:ﬁ..uﬂl__:zz fi™
syt — |
oxeiEL o _ i |
Gwn-_ | |
iy - “ | - |
v %H,ﬂ v “ T o \ |
| _cn_.mm = !
1 = i )
' B Y Wi
i . 1
— — —. “ _ _ /..Il.r_\u L4
— ] _ i - = \
= 1 et o) |
— L R T e | | '.." 108390
.4 1 1 Fll o
| i | p { | \.v!.ﬁ. }
_ | e T r.t = s
.L _.,. ! : ! T ———
| O = 3
| & n ' i _ LY | =l
= = LI § 1 b i L
{(—H T . |
II_ —ﬂ.,__ r T — : |"|_. r = 7
- P % W) ‘ oo . | ,_ o
.&: =8 = —Ir /ZK 430 N i
S (3= == GG
ol Flr.l i ,a_m G. : .__:“: e T q_i WY __-._...._ﬂ
_”__..__Hn LT ] pug um.—“wnu__..wns_h L “bﬂ.__.m. a_“pw.__:_..“_n. hn.mu___éu_.m“e:m ﬁw.ﬂwuhﬁmh __m_nuo_u ?au‘.h_u.__ﬁ__ i ..Eg / ;..v[.._r._l__.n_m\




Electrical system 927

Sjgpouw N pue 7 - HH00PHE0

i RN TH TV TS
: HY juo

o sopsaly sy yierds pUe 5109 L UojIUE] s
SR I = ;
Aty s faoo vty | =
.E TN
4 HE
! -
| 09
| 1 [ecmem B
= ﬂ I
5| @porg
3 Bl il
! A L woums v i f o
— ._ = ) ey T 7 1 r_ =
=S et -
M sy ey — —— m ! “ ml.‘-... __ i
] )
| L e T
[ .
i . _
w_ — | (YRS AOJON ey -_
» i d uny Gujioog  Buyacd i
, { . :
] _1 _ _
ot 1 y M
* i ! i i _.
L \ | 3 .
- nl_ S R S S 1 - - - .
3 ] 3 = == ==) 12 =i —— i
L — !
a5l I
_eﬁ..__..“‘__:ﬁ t ; .
NI e - B
1 1
"
[ LI
= m
juioc '
3
= =
o] _ -
4401
Lt EeE (G 0008 C
procmutm el ey ) (v ) e 3 il 3
E:mmnh,__: g — nt_un_.: e AOIOUE s gy duind LR PN T s bnhﬁnﬂ.jr:fnehﬂi_h? _“_._mﬂ V. P i

AR sBUEIS LS Sy Ay

fand

BAE0S

fupess) vog)uby




9¢28 Electrical system

[apol Y - HHOOYHED

Loty ey ﬁ.-) sx:,.“a&l.h.“ _G..Mr ..:MM__E__. _Pﬁ — 1 Ty . ; 1 ol AL i
I T, [ra afod] 2 | sl [m] |
L . —!J BE == w_—
i 1
» R S e e
m- : mﬁ T
|
m s g e e
. _.u |
I mn _ _
- I “ | _
[ s == _
A e — W — : h 5 ? yIyms  sojow uey i “
umﬂmusw.w.ua ! = _ | 3 ﬁ “ F ey aqxnao| Buijoos 1] | (= _
! [ == =l I
[ " Y ' i = |
! .. VIt I 3 W) umeaen|y ]
l | ! _._ i =11
I 1 I _ | w . =
Juuys - ” ﬂ =
L HT = — Tem— -|| - Y -
% |
_ - _
e ] _ o =z _ llllll \
J Y ( ' — | _“ : “
b y
: | : 1B ; _
! “ I i _ I
" (] - (- L. — "
i : " . . s 1 b [ ] ¥ Ju Beurans
| _ I L. ; T i Ty e i
sum L iR
! T
-‘ + e 11 — — - . » I.IlJI
. - i et LN IR i
- ! — _1'|.||||u s — .-Hl. T - = = = k S .I—un _ - lEE.un-.:..!/
_m ! i _— 1 " e L @ e
| r — v e :_ a._..H_\J.
| | A
T m ,_ .
m r_ \“ B 1 m. — - —- -
| B = N.u o= Ll
S, |J’ b 7 I 5 = cm——
1 SE . .u‘: A { zzf A i - - ; T
SR AR R de e (1
: T loswer  sspuss L /(LRI G UM wEe i) sl gy
‘nﬁhmwa_u.n Koneg,  pubdoes s Jopns Jﬁ..ﬁu e iy hoiend s T - T i iy _whk_spa;ﬁ i) it Ly / (e g sy pand poady



Contents
LIVING WITH YOUR HONDA CBR

Introduction

The Birth of a Dream Page 0e4
Acknowledgements Page 0¢7
About this manual Page 07
Identification numbers Page 08
Buying spare parts Page 0¢8
Unofficial (grey) imports Page 08
Safety first! Page 010

Daily (pre-ride checks)

Engine/transmission oil level check Page 011
Brake fluid level checks Page 0e12
Coolant level check Page 0°13
Suspension, steering and final drive checks Page 013
Tyre checks Page 0e14
Legal and safety checks Page 014
MAINTENANCE

Routine maintenance and servicing

Specifications Page 1e1
Recommended lubricants and fluids Page 12
Maintenance schedule Page 13
Component locations Page 14

Maintenance procedures Page 16




Contents

REPAIRS AND OVERHAUL

Engine, transmission and associated systems

Engine, clutch and transmission Page 2e1
Cooling system Page 3e1
Fuel and exhaust systems Page 4e1
Ignition system Page 51
Chassis and bodywork components

Frame, suspension and final drive Page 6e1
Brakes Page 7e1
Wheels Page 7+14
Tyres Page 720
Fairing and bodywork Page 8e1
Electrical system Page 9e1
Wiring diagrams Page 926
Dimensions and Weights Page REFe1
Tools and Workshop Tips Page REFe2

Conversion factors

Page REF=20

Motorcycle Chemicals and Lubricants

Page REF=21

MOT Test Checks Page REF=22
Storage Page REF*26
Fault Finding Page REF=28
Fault Finding Equipment Page REF+36

Technical Terms Explained

Page REF=40

Index

Page REF=44




For the motorbike rider...
Motorbike Manuals

With over 120 titles covering popular European, American and
Japanese bikes there is almost certainly a Haynes Manual for
your bike - whatever it’s age.

Written from hands-on experience gained by the complete
stripdown and rebuild of a project bike, each manual features
clear, easy-to-follow text with hundreds of step-by-step photos
and illustrations to guide you through each task. Whether
carrying out a routine service or rebuilding an engine, Haynes DUcAn
shows you how and saves you money, g B

“These manuals are essential reading for any biker
tackling his own servicing”  Motor Cycle News

“... L couldn’t live without my Haynes...”  Superbike

See the complete list in the back of this manual

Technical Manuals

A range of Technical Manuals are also avallable from Haynes MOTORCYCLE E.. Motorcyde Modorcyde
covering many subjects of interest to keen DliYers, such as NAsGR s Basics B (arbureidior
motorcycle electrics and carburettors. Mancal S

f

All these titles are produced with the same meticulous attention : |
to detail as our motorcycle manuals and feature hundreds of
photographs and diagrams.

See the complete list in the back of this manual p

Motorbike Books

Written by enthusiasts for enthusiasts!
Haynes produce a wide range of general
interest books, ranging from Bennie: The !
development of the Triumph Bonneville to st
the Carl Fogarty biography, named “Book D

of the Year” by Bike Magazine. Recent
new titles include The Ducati Story and _ :
Lambretta, two fascinating insights into ‘ 3l OF ALy
widely differing areas of motoreyeling.

For the car driver...

With over 300 titles to choose from there

is almost certainly a Haynes Manual for =TV [el= 01§ : VAUXHALL :J LAND ROVER ~
DISCOVERY &

your car. From the simplest servicetoa i . ASTFIA
major engine re-build, these manuals will | i b i o= Sanios S Mg -
help you keep your ear running smoothly

and efficiently for years.

“Excellent value for money,
beginners and experts should find
it equally useful...” Motor

All of the prodiicts featured 'on this page are available through motorbike and car accessony shops, motoréyele dealers and book stores, Our policy

of continuous updating and development means that titles are being constantly added to the range. For up-to-date information on our.complete list
of titles, please telephone: (LK) 01963 442030 (Sverige) 018 - 12 4016 (France) 01 47 03 61 80 or visit our wab site, hitp://Wwwiw.haynes,com




HAYNES SERVICE & REPAIR MANUAL

GBRAOORR mc23 mi-arm & NG29 Gull-arm)
'88 t0 '99

“Haynes Manuals just cannot be beaten”
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GOLOUR

wiring diagrams
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Buying tools

A toolkit is a fundamental requirement for
servicing and repairing a motorcycle. Although
there will be an Initial expense in building up
enough tools for servicing, this will soon be
offset by the savings made by doing the job
yourself. As experience and confidence grow,
additional tools can be added to enable the
repair and overhaul of the motorcycle: Many of
the specialist tools are expensive and not often
used so it may be preferable to hire them, or for
a group of friends or motoreycle club to join in
the purchase.

As a rule, it is better to buy maore expensive,
good quality tools. Cheaper tools are likely to
wear out faster and need to be renewed more
often, nullifying the original saving,

Warning: To avoid the risk of a

poor quality tool breaking in use,

causing injury or damage to the

compaonent being worked on,
always aim to purchase tools which meet
the relevant national safely standards.

The following lists of tools do not represent
the manufacturer's service tools, but serve as
a guide to help the owner decide which tools
are needed for this level of work. In addition,
items such as an electric drill, hacksaw, files,
hammers. soldering iron and a workbench
equipped with a vice, may be needed.
Although not classed as tools, a selection of
bolts, screws, nuts, washers and pieces of
tubing always come in useful.

For more information about tools, refer to

the Haynes Motorcycle Workshop Practice
Manual (Bk. No. 3470).

Manufacturer’s service tools

Inavitably certain tasks require the use of a
service tool. Where possible an alternative
tool or method of approach is recommended,
but sometimes there is no option If personal

‘injury or damage to the component is to be

avoided. Where required, service tools are
referred to in the relevant procedure.

Service tools can usually only be purchased
from a motorcycle dealer and are identified by
a part number. Some of the commonly-used
tools, such as rotor pullers, are available in
aftermarket form from mail-order motorcycle
toel and accessory suppliers.

minor repair tools

Set of Torx keys or bits 11

21 Steel rule (A) and

1 Set of flat-bladed 6 Cable pressure oiler 16 Funnel and _
screwdrivers 7 Pliers and self-locking 12 Feeler gauges measuring vessel straight-edge (B)

2 Set of Phillips head grips (Mole grips) 13 Spark plug gap 17 Strap wrench, chain 22 Continuity tester
screwdrivers 8 Adjustable spanner measuring and wrench or oil filter 23 Battery charger

3 Combination open-end 9@ C-spanner (ideally adjusting tool removal tool 24 Hydrometer (for battery
& ring spanners adjustable typs) 14 Spark plug spanner(A) 18 Oil drainer can or tray specific gravity. check)

4 Socket set (3/8 inch 10 Tyre pressure gauge (A) or deep plug socket (B) 19 Pump type oil can 25 Anti-freeze tester (for
or 1/2 inch drive) & tread depth gauge (B) 15 Wire brush and 20 Grease gun liquid-cooled engines)

5 Set of Allen keys or bits

emery paper
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Repair and overhaul tools

1 WESRS Mniare s

48

Al S

| . f . 3 ) 1A % > . TSN y4 |
1 Torque wrench 4 Vemier gauge 7 Selection of pullers 10 Wire erimper tool 13 Hose clamp
(small and mid-ranges) 5 Circlip pliers.(intemal and 8 Breaker bars (A) 11 Multimeter (measures (wingnut type showr)
2 Conventional, plastic or external, or combination) and length of tubing (B) amps, volts and ohms) 14 Magnetic arm
soft-faced hammers. 6 Set of punches 9 Chain breaking/ 12 Stroboscope (for (telescopic type shown)
3 Impact driver set and cold chisels riveting tool dynamic timing checks) 15 One-man brake/clutch
bleeder kit

nl i sll 5

Specialist tools

1 Micrometer
(external type)

2 Telescoping gauges or
small-hole gauges

3 Dial gauge

4 Cylindsr 7 Plastigauge kit 10 Piston ring removal and 13 Stud extractor

compression gauge 8 Valve spring compressor installation tool 14 Screw exiractor set
5 Vacuum gauges (shown) (4-stroke engines) 11 Piston ring clamp 15 Bearing driver set
or manometer 9 Piston pin drawbolt tool 12 Cylinder bore hone

& Oll pressure gauge (stone type shown)



rere4 10OIS and Workshop Tips

1 Workshop equipment and
facilities

The workbench

® Work is made much easler by raising the
bike up on a ramp - components are much
more accessible if raised to waist level. The
hydraulic or pneumatic types seen in the
dealer's workshop are a sound investment if
you undertake a lot of repairs or overhauls
(see illustration 1.1).

1.3 This auxiliary stand attaches to the
swingarm pivot

1.1 Hydraulic motorcycle ramp

@ |[f raised off ground level, the bike must be
supported on the ramp to avoid it falling. Most
ramps incorporate a front wheel locating
clamp which can be adjusted to suit different
diameter wheels. When tightening the clamp,
take care nol to mark the wheel rim or
damage the tyre - use wood blocks on each
side to prevent this,

@ Secure the bike to the ramp using fie-
downs (see illustration 1.2). If the bike has
only a sidestand, and hence leans at a
dangerous angle when raised, support the
bike on an auxiliary stand. '

£ - =SS ASSITR: St
1.2 Tie-downs are used around the
passenger footrests to secure the bike

@® Auxiliary (paddock) stands are widely
available from mail order companies or
motorcycle dealers and attach either to the
wheel axle or swingarm pivot (see illustration
1.3). If the motoreyele has a eentrestand, you
can support it under the crankcase to prevent
it toppling whilst either wheel is removed (see
illustration 1.4).

1.4 Always use a block of wood between
the engine and jack head when supporting
the engine in this way

Fumes and fire

® Refer to the Safety first! page at the
beginning of the manual for full details. Make
sure your workshop is equipped with a fire
extinguisher suitable for fuel-related fires
(Class B fire - flammable liquids) - it is not
sufficient to have a water-filled extinguisher.
® Always ensure adequate ventilation s
available. Unless an exhaust gas extraction
system is available for use, ensure that the
engine is run outside of the workshop.

@ [f working on the fuel system, make sure
the workshop is ventilated to avoid a build-up
of fumes. This applies equally to fume build-
up when charging a battery. Do not smoke or
allow anyone else to smoke in the workshop.

Fluids

@ If you need to drain fuel from the tank,
store it in an approved container marked as
suitable for the storage of petrol (gasoling)
(see illustration 1.5). Do not store fuel in
glass jars or bottles.

1.5 Use an approved can only for storing
petrol (gasoline)

® Use proprietary engine degreasers or
solvents which have a high flash-point, such
as paraffin (kerosene), for cleaning off ail,
grease and dirt - never use petrol (gasoling) for
cleaning. Wear rubber gloves when handling
solvent and engine degreaser. The fumes from
certain solvents can be dangerous - always
work in a well-ventilated area.

Dust, eye and hand protection

® Protect your lungs from inhalation of
dust particles by wearing a filtering mask
over the nose and mouth. Many frictional
materials stlll contain asbestos which is
dangerous to your health. Protect your eyes
from spouts of liguid and sprung

components by wearing a pair of protective
goggles (see illustration 1.8).

1.6 A fire extinguisher, goggles, mask
and protective gloves should be at hand
in the workshop

@® Protect your hands from contact with
solvents, fuel and oils by wearing rubber
gloves. Alternatively apply a barrier cream to
your hands befare starting work. If handling
hot components or fluids, wear suitable
gloves to protect your hands from scalding
and burns.

What to do with old fluids

@ Old cleaning solvent, fuel, coolant and oils
should not be poured down domestic drains
or onto the ground. Package the fluid up in old
oil containers, label it accordingly, and take it
to'a garage or disposal facility. Contact your
local authority for location of such sites or ring
the oil care hotline.

Note: It is
antisocial and
illegal to dump oil
dawn the drain.
To find the
location of your
local oil recycling
bank, call this
number free.

oLl _sakx Liwg
0800 66 33 66

In the USA, note that any oil supplier must
accept used oil for recycling.
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2 Fasteners -
screws,; bolts and nuts

Fastener types and applications

Bolis and screws

® Fastener head types are either of
hexagonal, Torx or splined design, with
internal and external versions of each type
(see illustrations 2.1 and 2.2); splined head
fasteners are not in common use on

motorcycles. The conventional slotted or
Phillips head design is used for certain
screws. Bolt or screw length is always
measured from the underside of the head to
the end of the item (see illustration 2.11).

v

2.1 Internal hexagon/Allen (A), Torx (B)
and splined (C) fasteners, with
corresponding bits

2.2 External Torx (A), splined (B)
and hexagon (C) fasteners, with
corresponding sockets

® Certain fasteners on the motorcycle have

a tensile marking on their heads, the higher
the marking the stronger the fastener. High
tensile fasteners generally carry a 10 or higher
rmarking. Never replace a high tensile fastener
with one of a lower tensile strength.

Washers (see iliustration 2.3)

@® Plain washers are used between a
fastener head and a component to prevent
damage to the component or to spread the
load when torque is applied. Plain washers
can also be used as spacers or shims in
certain assemblies. Copper or aluminium plain
washers are often used as sealing washers on
drain plugs.

2.3 Plain washer (A), penny washer (B),
spring washer (C) and serrated washer (D)

@ The split-ring spring washer works by
applying axial tension between the fastener
head and component. If flattened, it is
fatigued and must be renewed. If-a plain (flat)
washer is used on the fastener, position the
spring washer between the fastener and the
plain washer.

@ Serrated star type washers dig into the
fastener and component faces, preventing
loosening. They are often used on electrical
earth (ground) connections to the frame.

® Cone type washers (sometimes called
Balleville) are conical and when tightened
apply axial tension between the fastener head
and component. They must be installed with
the dished side against the component and
often carry an OUTSIDE marking on their
outer face. If flattened, they are fatigued and
must be renewed,

@® Tab washers are used to lock plain nuts or
bolts on a shaft. A portion of the tab washer is
bent up hard against one flat of the nut or bolt
to prevent it loosening. Due to the tab washer
being deformed in use;, a new tab washer
should be used every time it is disturbed.

@ Wave washers are used to take up
endfloat on a shaft. They provide light
springing and prevent excessive side-to-side
play of & component. Can be found on rocker
arm shafts.

Nuts and split pins

@ Conventional plain nuts are usually six-
sided (see illustration 2.4). They are sized by
thread diameter and pitch. High tensile nuts
carry a number on one end to denote their
tensile strength.

I e

2.4 Plain nut (A), shouldered locknut (B),
nylon insert nut (C) and castellated nut (D)

‘@ Self-locking nuts either have a nylon
insert, or two spring metal tabs, or a shoulder
which is staked into a groove in the shaft -
their advantage over conventional plain nuts
is a resistance to loosening due to vibration.
The nylon insert type can be used a number of
times, but must be renewed when the friction
of the nylon insert is reduced, ie when the nut
spins freely on the shaft. The spring tab type
can be reused unless the tabs are damaged.
The shouldered type must be renewed every
time it Is disturbed.

@® Split pins (cotter pins) are used to lock a
castellated nut to a shaft or to prevent
slackening of a plain nut. Common applications
are wheel axles and brake torgue arms.
Because the split pin arms are deformed to
lock around the nut a new split pin must always
be used on installation - always fit the correct
size split pin which will fit snugly in the shaft
hole. Make sure the split pin arms are correctly
located around the nut (see illustrations 2.5
and 2.6).

shown to secure a plain nut

Caution: If the castellated nut slots do not
align with the shaft hole after tightening to
the torqgue setting, tighten the nut until the
next slot aligns with the hole - never
slacken the nut to align its slot.

@® R-pins (shaped like the letter R), or slip
pins as they are sometimes called, are sprung
and can be reused if they are otherwise in
good condition. Always install R-pins with
their closed end facing forwards (see
illustration 2.7).
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2.7 Correct fitting of R-pin.
Arrow indicates forward direction

Circlips (see illustration 2.8)

@ Circlips (sometimes called snap-rings) are
used to retain components on a shaft or in a
housing and have corresponding extsrnal or
internal ears to permit removal, Parallel-sided
(machined) circlips can be installed either way
round in their groove, whereas stamped
circlips (which have a chamfered edge on one
face) must be installed with the chamfer
facing away from the direction of thrust load
(see illustration 2.9),

‘i.- _:; —_ _;.‘ T —
2.8 External stamped circlip (A), internal
stamped circlip (B), machined circiip (C)
and wire circlip (D)

® Always use circlip pliers to remove and
install circlips; expand or compress them just
enough to remove them. After installation,
rotate the circlip in its: groove to ensure it is
securely seated. If installing a circlip on a
splined shaft, always align its opening with a
shaft channel to ensure the circlip ends are
well supported and uplikely io catch (see
illustration 2.10).

ﬁ
I, THRUSTLOAD
—_—T
THRUST WASHER
i SHARP EDGE
CHAMFERED EDGE

2.9 Correct fitting of a stamped circlip

2.10 Align circlip opening
with shaft channel

@ Circlips can wear due to the thrust of
components and become loose in their
grooves, with the subsequent danger of
becoming dislodged in operation. For this
reason, renewal is advised every time a circlip
is disturbed.

@ \Wire circlips are commonly used as piston
pin retaining clips. If a removal tang is
provided, long-nosed pliers can be used to
dislodge them, otherwise careful use of a
small flat-bladed screwdriver is necessary.
Wire circlips should be renewed every time
they are disturbed.

Thread diameter and pitch

@ Diameter of a male thread (screw, bolt or
stud) is the outside diameter of the threaded
portion (see illustration 2.11). Most
motorcycle manufacturers use the [SO
(International Standards Organisation) metric
system expressed in millimetres, eg M6 refers
to a & mm diameter thread. Sizing is the same
for nuts, except that the thread diameter is
measured across the valleys of the nut.

@ Pitch is the distance between the peaks of
the thread (see illustration 2.11). It is
expressed in millimetres, thus a common bolt
size may be expressed as 6.0 x 1.0 mm (6 mm
thread diameter and 1 mm pitch). Generally
pitch increases in proportion te thread
diameter, although there are always exceptions.
® Thread diameter and pitch are related for
conventional fastener applications and the
following table can be used as a guide.
Additionally, the AF (Across Flats), spanner or
socket size dimension of the bolt or nut (see
illustration 2.11) is linked to thread and pitch
specification. Thread pitch can be measured
with a thread gauge (see illustration 2.12).

Hesi56

2.11 Fastener length (L), thread diameter
(D), thread pitch (P) and head size (AF)

2.12 Using a thread gauge
to measure pitch

AF size Thread diameter x pitch (mm)
8 mm M5 x 0.8

8 mm MEx 1.0

10mm M6x1.0

12mm MB8x1.25

14mm MI10x1.25

17mm  Mi12x1.25

@ The threads of most fasteners are of the
right-hand type, ie they are turned clockwise
to tighten and anti-clockwise to loosen. The
reverse situation applies to left-hand thread
fasteners, which are turned anti-clockwise to
tighten and clockwise to loosen. Left-hand
threads are used where rotation of a
component might loosen a conventional right-
hand thread fastener.

Seized fasteners

® Corrosion of external fasteners due to
water or reaction between two dissimilar
metals can occur over a period of time. It will
build up sooner in wet conditions or in
countries where salt is used on the roads
during the winter. If a fastener is severgly
corroded it is likely that normal methods of
removal will fail and result in its head being
ruined. When you attempt removal, the
fastener thread should be heard to crack free
and unscrew easily - if it doesn't, stop there
before damaging something.

® A smart tap on the head of the fastener
will often succeed in breaking free corrosion
which has occurred in the threads (see
illustration 2.13).

@ An aerosol penetrating fluid (such as
WD-40) applied the night beforehand may work
its way down into the thread and ease removal.
Depending on the location, you may be able to
make up a Plasticine well around the fastener
head and fill it with penetrating fluid.

2.13 A sharp tap on the head of a fastener
will often break free a corroded thread
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® If you are working on an engine Internal
component, corresion will most likely not be a
problem due te the well lubricated

environment. However, components can be
very tight and an impact driver is a useful tool
in freeing them (see illustration 2.14).

2.14 Using an impact driver
to free a fastener

@ Where corrosion has occurred between
‘dissimilar metals {eg steel and aluminium
alloy), the application of heat to the fastener
head will create a disproportionate expansion
rate between the two metals and break the
seizure caused by the corrosion. Whether
heat can be applied depends on the location
of the fastener - any surrounding components
likely to be damaged must first be removed
{see illustration 2.15). Heat can be applied
using a paint stripper heat gun or clothes iron,
or by immersing the component in beiling
water - wear protective gloves to prevent
scalding or bumns to the hands.

. L ‘.5._&“\.» r_‘il_ . A4

2.15 Using heat to free a seized fastener

® As a last resort, it is possible to use a
hammer and cold chisel to work the fastener
head unscrewed (see illustration 2.16). This
will damage the fastener, but more
importantly extreme care must be taken not to
damage the surrounding compaonent.

Caution: Remember that the component
being secured is generally of more value
than the bolt, nut or screw - when the
fastener is freed, do not unscrew it with
force, instead work the fastener back and
forth when resistance is felt to prevent
thread damage.

2.16 Using a hammer and chisel
to free a seized fastener

Broken fasteners
and damaged heads

® [f the shank of a broken bolt or screw is
accessible you can grip it with self-locking
grips. The knurled wheel type stud extractor
tool or self-gripping stud puller tool is
particularly useful for removing the long studs
which screw into the cylinder mouth surface
of the crankcase or bolts and screws from
which the head has broken off (see
illustration 2.17). Studs can also be removed
by locking two nuts together on the threaded
end of the stud and using a spanner on the
lower nut (see illustration 2.18).

= \ it o)

2.17 Using a stud extractor tool to remove
a broken crankcase stud

2.18 Two nuts can be locked together to
unscrew a stud from a component

@ A bolt or serew which has broken off
below or level with the casing must be
extracted using a screw extractor set. Centre
punch the fastener to centralise the drill bit,
then drill a hole in the fastener (see
illustration 2.19). Select a drill bit which is

2.19 When using a screw extractor,
first drill a hole in the fastener. ..

approximately half to three-quarters the
diameter of the fastener and drill to a depth
which will accommodate the extractor. Use
the largest size extractor possible, but avoid
leaving too small a wall thickness otherwise
the extractor will merely force the fastener
walls outwards wedging it in the casing
thread.

@® |f a spiral type extractor is used, thread it
anti-clockwise Into the fastener. As it is
screwed in, it will grip the fastener and unserew
it from the casing (see illustration 2.20).

2.20 ... then thread the extractor
anti-clockwise into the fastener

@ If a taper type extractor is used, tap it into
the fastener so that it is firmly wedged in
place, Unscrew the extractor (anti-clockwise)
to draw the fastener out.
Warning: Stud extractors are
A very hard and may break off in
the fastener if care is not taken -
ask an engineer about spark
erosion if this happens.
@ Alternatively, the broken bolt/screw can
be drilled out and the hole retapped for an
oversize: bolt/screw or a diamond-section
thread insert. It is essential that the drilling is
carried out squarely and to the correct depth,
otherwise the casing may be ruined - if in
doubt, entrust the work to an engineer.
@ Bolts and nuts with rounded comers cause
the correct size spanner or socket to slip when
force Is applied. Of the types of spanner/socket
available always use a six-point type rather
than an eight or twelve-point type - better grip
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2.21 Comparison of surface drive ring
spanner (left) with 12-point type (right)

is obtained. Surface drive spanners grip the
middle of the hex flats, rather than the comers,
and are thus good in cases of damaged heads
(see illustration 2.21),

® Siotted-head or Phillips-head screws are
often damaged by the use of the wrong size
screwdriver. Allen-head and Torx-head
screws are much less likely to sustain
damage. If enough of the screw head is
exposed you can use a hacksaw to cut a slot
in its head and then use a conventional fiat-
bladed screwdriver to remove it. Alternatively
use a hammer and cold chisel to tap the head
of the fastener round to slacken it. Always
replace damaged fasteners with new ones,
preferably Torx or Allen-head type.

- B — h-“ ..;
A dab of valve grinding compound
\between the screw head and screw-
 driver tip will often g jood grip.

Thread repair

® Threads (particularly those in aluminium
alloy components) can be damaged by
overtightening, being assembled with dirt in
the threads, or from a component working
loose and vibrating. Eventually the thread will
fail completely, and it will be impossible to
tighten the fastener.

® |fathread Is damaged or clogged with old
locking compound it can be renovated with a
thread repair tool (thread chaser) (see
illustrations 2.22 and 2.23); special thread

-

e

2,23 A thread repair tool being used to
correct an external thread

chasers are available for spark plug hole
threads. The tool will not cut a new thread, but
clean and true the original thread, Make sure
that you use the correct diameter and pitch
tool. Similarly, external threads can be
cleaned up with a die or a thread restorer file
(see illustration 2.24).

2.24 Using a thread restorer file

@ |tis possible to drill out the old thread and
retap the component to the next thread size.
This will work where there is enough
surrounding material and a new bolt or screw
can be obtained. Sometimes, however, this is
not possible - such as where the bolt/screw
passes through another component which
must alse be suitably modified, also in cases
where a spark plug or oil drain plug cannot be
obtained in a larger diameter thread size.

@ The diamond-section thread insert (often
known by its popular trade name of Heli-Coil) is
a simple and effective method of renewing the
thread and retaining the original size. A kit can
be purchased which contains the tap, insert
and installing tool (see illustration 2.25). Drill
out the damaged thread with the size drill
specified (see illustration 2.26). Carefully retap
the thread (see illustration 2.27). Install the

e TR T Elr.—ﬁ
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2.22 A thread repair tool being used to
correct an internal thread

2.25 Obtain a thread insert kit to suit the
thread diameter and pitch required

\‘-:.T.'- __._ 2 “.m
2.26 Toinstall a thread insert, first drill out
the original thread . . .

w

2.30 ... break off the tang when complete

insert on the installing tool and thread it stowly
into place using a light downward pressure
(see illustrations 2.28 and 2.29). When
positioned between a 1/4 and 1/2 turn below
the surface withdraw the installing tool and use
the break-off ool to press down on the tang,
breaking it off (see illustration 2.30).

® There are epoxy thread repair kits on the
market which can rebuild stripped internal
threads, although this repair-should not be
used on high load-bearing components.
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Thread locking
and sealing compounds

® Locking compounds are used in locations

where the fastener is prone to loosening due
to vibratjon or on important safety-related
items which might cause loss of control of the

motorcycle if they fail. It Is also used where

important fasteners cannot be secured by

other means such as lockwashers or split

pins.

® Before applying locking compound, make

sure that the threads (internal and external) are
clean and dry with all old compound removed.
Select a compound to suit the component
being secured - a non-permanent general
locking and sealing type is suitable for most
applications, but a high strength type is needed
for permanent fixing of studs in castings. Apply
a drop or two of the compound to the first few
threads of the fastener, then thread it into place
and tighten to the specified torque. Do not
apply excessive thread locking compound
otherwise the thread may be damaged on
subsequent removal.

® Certain fasteners are impregnated with a
dry film type coating of locking compound on
their threads. Always renew this type of
fastener if disturbed.

@ Anti-seize compounds, such as copper-
based greases, can be applied to protect
threads from selzure due to extreme heat and
corrosion. A common instance is spark plug
threads and exhaust system fasteners.

3 Measuring tools and gauges

Feeler gauges

@ Feeler gauges (or blades) are used for
measuring small gaps and clearances (see
illustration 3.1). They can also be used to
measure endfloat (sideplay) of a component
on a shaft where access s not possible with a
dial gauge.

@ Feeler gauge sets should be treated with
care and not bent or damaged. They are
etched with their size on one face. Keep them
clean and very lightly oiled to prevent
corrosion build-up.

3.1 Feeler gauges are used for measuring
small gaps and clearances - thickness is
marked on one face of gauge

@ When measuring a clearance, select a
gauge which is a light sliding fit between the
two cemponents. You may need to use two

gauges together to measure the clearance

accurately.

Micrometers

® A micrometer is a precision tool capable
of meastiring to 0.01 or 0.001 of a millimetre.
It should always be stored in its case and not
in the general toolbox. It must be kept clean
and never dropped, otherwise its frame or
measuring anvils could be distorted resulting
In inaccurate readings.

® External micrometers are used for
measuring outside diameters of components
and have many more applications than internal
micrometers. Micrometers are available in
different size ranges, eg 0 to 25 mm, 25 to

50 mm, and upwards in 25 mm steps; some:

large micrometers have interchangeable anvils
to allow a range of measurements to be taken.
Generally the largest precision measurement
you are likely to take on a motoreycle is the
piston diameter.

® Internal micrometers (or bore micrometers)
are used for measuring inside diameters, such
as valve guides and cylinder bores.
Telescoping gauges and small hole gauges are
used in conjunction with an external micro-
meter, whereas the more expensive internal
micrometers have their own measuring device.

External micrometer

Note: The conventional analogue type
instrument is described. Although much easier
to read, digital micrometers are considerably
more expensive.

@ Always check the calibration of the
micrometer before use. With the anvils closed
(0 to 25 mm type) or set over a test gauge (for

3.2 Check micrometer calibration
before use

the larger types) the scale should read zero
(see illustration 3.2); make sure that the anvils
(and test piece) are clean first. Any discrepancy
can be adjusted by referring to the instructions
supplied with the tool. Remember that the
micrometer is a precision measuring tool -
don't foree the anvils closed, use the ratchst (4)
on the end of the micrometer to clese It. In this
way, a measured force is-always applied.

@ To use, first make sure that the item being
measured is clean. Place the anvil of the
micrometer (1) against the item and use the
thimble (2) to bring the spindle (3) lightly into
contact with the other side of the item (see
illustration 3.3). Dan't tighten the thimble
down because this will damage the micrometer
- instead use the ratchet (4) on the end of the
micromster. The ratchet mechanism applies a
measured force preventing damage to the
instrurmert.

® The micrometer is read by referring to the
linear scale on the sleeve and the annular scale:
on the thimble. Read off the sleeve first to
obtain the base measurement, then add the
fine measurement from the thimble to obtain
the overall reading. The linear scale on the
sleeve represents the measuring range of the
micrometer (eg 0 to 25 mm). The annular scale

3.3 Micrometer component parts

1 Anvil
2 Thimble

3 Spindle
4 Ratchet

5 Frame
& Locking lever-
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on 'the thimble will be in graduations of 0.01
mm (or as marked on the frame) - one full
revolution of the thimble will move 0.5 mm on
the linear scale. Take the reading where the
datum line on the sleeve intersects the
thimble's scale. Always position the eye
direcily above the scale otherwise an
inaccurate reading will result.

In the example shown the item measures:
2.95 mm (see illustration 3.4);

Linear scale 2.00 mm
Linear scale 0.50 mm
Annular scale 0.45 rmm
Total figure 2.95 mm

46.000

3.5 Micrometer reading of 46.99 mm on
linear and annular scales . ..

3.4 Micrometer reading of 2.95 mm

Most micrometers have a locking lever (6) on
the frame to hold the setting in place, allowing
the item to be removed frem the micrometer.
® Some micrometers have a vernier scale
on their sleeve, providing an even finer
measurament to be taken, in 0.001
increments of a millimetre. Take the sleeve
and thimble measurement as described
above, then check which graduation on the
vernier scale aligns with that of the annular
scale on the thimble Note: The eye must be
perpendicular te the scale when taking the
vernier reading - if necessary rotate the body
of the micrometer to ensure this. Multiply the
vernier scale figure by 0.001 and add it to the
base and fine measurement figures.

In the example shown the jtem measures
46.994 mm (see illustrations 3.5 and 3.6);

Linear scale: (base) 46.000 mm
Linear scale (base) 00.500 mm
Annular scale (fine) 00.490 mm
Vemier scale 00.004 mm
Total figure 46.994 mm

Internal micrometer

® |Internal micrometers are available for
measuring bore diameters, but are expensive
and unlikely to be available for home use. It is
suggested that a set of telescoping gauges and
small hole gauges, both of which must be used
with an external micrometer, will suffice for
taking internal measurements on a motorcycle.

® Telescoping gauges can be used to
measure internal diameters of components.
Select a gauge with the correct size range,
make sure its ends are clean and insert it into
the bore, Expand the gauge, then lock Its
position and withdraw it from the bore (see
illustration 3.7). Measure across the gauge
ends with a micrometer (see illustration 3.8).

3.8 Expand the small hole gauge
in the bore, lock its position . ..

3.7 Expand the telescoping gauge
in the bore, lock its position . . .

3.8 ... then measure the gauge
with a micrometer

3.10 ... then measure the gauge
with a micrometer

® Very small diameter bores (such as valve
guides) are measurad with a small hole gauge.
Once adjusted to a slip-fit inside the
component, its position is locked and the
gauge withdrawn for measurement with a
micrometer (see illustrations 3.9 and 3.10).

Vernier caliper

Note: The conventional linear and dial gauge
type instruments are described. Digital types
are easier to read, but are far more expensive.

® The vernier caliper does not provide the
precision of a micrometer, but is versatile in
being able to measure internal and external
diameters. Some types also incorporate a
depth gauge. It is ideal for measuring clutch
plate friction material and spring free lengths.

® To use the conventional linear scale
vernier, slacken off the vernier clamp screws
(1) and set Its jaws over (2), or inside (3), the
iten to be measured (see illustration 3.11).
Slide the jaw into contact, using the thumb-
wheel (4) for fine movement of the sliding
scale (5) then tighten the clamp serews (1).
Read off the main scale (6) where the zero on
the sliding scale (5) intersects it, taking the
whole number to the left of the zero; this
provides the base measurement. View along
the sliding scale and select the division which
lines up exactly with any of the divisions on
the main scale, neting that the divisions
usually represents 0.02 of a millimetre. Add
this fine measurement to the base
measurement to obtain the total reading.
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1 Clamp screws

) SC 3 Internal jaws
2 External jaws

4 Thumbwhee!

__In the example shown the item measures
55.92 mm (see illustration 3.12):

Base measurement 55.00 mm
Fine measurement 00.82 mm
Total figure 55.92 mm

" 0% ||
—
3.12 Vernier gauge reading of 55.92 mm

8.13 Vernier component parts (dial gauge)

1 Clamp screw 5 Main scale
2 External jaws 6 Sliding scale:
3 Internal jaws 7 Dial gauge
4 Thumbwhee!

3.11 Vernier component parts (linear gauge)

5 Sliding scale
6 Main scale

7 Depth gauge

® Some vernier calipers are equipped with a
dial gauge for fine measurement. Before use,
check that the jaws are clean, then close them
fully and check that the dial gauge reads zero.
If necessary adjust the gauge ring accordingly.
Slacken the vernier clamp screw (1) and set its
jaws over (2), or inside (3), the item to be
measured (see illustration 3.13). Slide the
jaws into contact, using the thumbwheel (4)
for fine movement. Read off the main scale (5)
where the edge of the sliding scale (6}
intersects it, taking the whole number to the
left of the zero; this provides the base
meastirement. Read off the nsedle position on
the dial gauge (7) scale to provide the fine
measurement; each division represents 0.05
of a millimetre: Add this fine measurement to
the base measurement to obtain the total
reading.

In the example shown the item measures

55.95 mm (see illustration 3.14):
Base measurement 55,00 mm
Fine measurement 00.95 mm
Total figure 55.95 mm

3.14 Vernier gauge reading of 55.95 mm

Plastigauge

@ Plastigauge is a plastic material which can
be compressed between two surfaces to
measure the oll clearance between them. The
width of the compressed Plastigauge is
measured against a calibrated scale to
determine the clearance.

® Common uses of Plastigauge are for
measuring the clearance between crankshaft
journal and main bearing inserts, between
crankshaft journal and big-end bearing
inserts, and between camshaft and bearing
surfaces. The following example describes
big-end oil clearance measurement.

® Handle the Plastigauge material carefully
to prevent distortion. Using a sharp knife, cut
a length which corresponds with the width of
the bearing being measured and place it
carefully across the journal so that it is parallel
with the shaft (see illustration 3.15). Carefully
install both bearing shells and the connecting
rod. Without rotating the rod on the journal
tighten its bolts or nuts (as applicable) to the
specified torque. The connecting red and
bearings are then disassembled and the
crushed Plastigauge examined,

3.15 Plastigauge placed
across shaft journal

® Using the scale provided in the
Plastigauge kit, measure the width of the
material to determine the oil clearance (see
illustration 3.16). Always remove all traces of
Plastigauge after use using your fingermnalls.
Caution: Arriving at the correct clearance
demands that the assembly is torqued
correctly, according to the settings and
sequence (where applicable) provided by
the motoreycle manufacturer.

3.16 Measuring the width
of the crushed Plastigauge
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Dial gauge or DTI
(Dial Test Indicator)

@ A dial gauge can be used to accurately
measure small amounts of movement. Typical
uses are measuring shaft runout or shaft
endfloat (sideplay) and setting piston position
for ignition timing on two-strokes. A dial gauge
set usually comes with a range of different
probes and adapters and mounting equipment.
® The gauge needle must point to zero
when at rest. Rotate the ring around its
periphery to zero the gauge.

& Check that the gauge is capable of reading
the extent of movement in the work. Most
gauges have a small dial set In the face which
records whole millimetres of movement as well
as the fine scale around the face periphery
which is calibrated in 0.01 mm divisions. Read
off the small dial first to obtain the base
measurement, then add the measurement from
the fine scale to obtain the total reading.

In the example shown the gauge reads
1.48 mm (see illustration 3.17):

Base measurement 1.00 mm
Fine measurement 0.48 mm
Total figure 1.48 mm

3.17 Dial gauge reading of 1.48 mm

® |f measuring shaft runout, the shaft must
be supported in vee-blocks and the gauge
mounted on a stand perpendicular to the
shaft. Rest the tip of the gauge against the
centre of the shaft and rotate the shaft slowly
whilst watching the gauge reading (see
illustration 3.18). Take several measurements
along the length of the shaft and record the

3.18 Using a dial gauge to measure
shaft runout

maximum gauge reading as the amount of
runout in the shaft. Note: The reading
obtained will be total runout at that point -
some manufacturers specify that the runout
figure is halved to compare with their specified
runout limit.

® Endfloat (sideplay) measurement requires
that the gauge is mounted securely to the
surrounding component with its probe
touching the end of the shaft. Using hand
pressure, push and pull on the shaft noting
the maximum endfloat recorded on the gauge
(see illustration 3.19).

3.19 Usmg a dlal gauge to measure
shaft endfloat

® A dial gauge with suitable adapters can be
used to determine piston position BTDC on
two-stroke engines for the purposes of ignition
timing. The gauge, adapter and suitable length
probe are installed in the place of the spark
plug and the gauge zeroed at TDC. If the
piston position is specified as 1.14 mm BTDG,
rotate the engine back to 2.00 mm BTDC, then
slowly forwards to 1.14 mm ETDC.

Cylinder compression gauges

@® A compression gauge is used for
measuring cylinder compression. Either the
rubber-cone type or the threaded adapter
type can be used. The latter is preferred to
ensure a perfect seal against the cylinder
head. A 0 to 300 psi (0 to 20 Bar) type gauge
(for petrol/gaseline engines) will be suitable
for motoreycles.

@ The spark plug Is removed and the gauge
either held hard against the cylinder head (cone
type) or the gauge adapter screwed into the
cylinder head (threaded type) (see illustration
3.20). Cylinder compressian is meéasured with
the engine turning over, but not running - carry
out the compression test as deseribed In

Fault Finding Equipment. The gauge will hold
the reading until manuailly released.

Oil pressure gauge

@® An oil pressure gauge is used for
measuring engine oll pressure. Most gauges
come with a set of adapters to fit the thread of
the take-off point (see illustration 3.21). If the
take-off point specified by the motorcycle
manufacturer is an external oil pipe union,
make sure that the specified replacement
union is used to prevent oil starvation.

3.21 Oil pressure gauge and take-off point
adapter (arrow)

® Oil pressure is measured with the engine
running (at a specific rpm) and often the
manufacturer will specify pressure limits for a
cold and hot engine.

Straight-edge and surface plate

@ If checking the gasket face of a
compenent for warpage, place a steel rule or
precision straight-edge across the gasket face
and measure any gap between the straight-
edge and component with feeler gauges (see
illustration 3.22). Check diagonally across the
component and between mounting holes (see
illustration 3.23). '

3.22 Use a straight-edge and feeler
gauges fo check for warpage

3 20 Using a rubbar-cone type cylinder
compression gauge

3.23 Check for warpage in these directions
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® Checking Individual components for
warpage, such as clutch plain (metal) plates,
requires a perfectly flat plate or piece or plate
glass and feeler gauges.

4 Torque and leverage

What is torque?

@ Torque describes the twisting force about
a shaft. The amount of torque applied is
determined by the distance from the centre of
the shaft to the end of the lever and the amount
of force being applied to the end of the lever;
distance multiplied by force equals torgue.

@® The manufacturer applies a measured
torgue to a bolt or nut to ensure that it will not
slacken in use and to hold two components
securely together without movement in the
joint. The actual torque setting depends on
the'thread size, bolt or nut material and the
composition of the components being held.

@ Too little torque may cause the fastenet to
loosen due to vibration, whereas too much
torque will distort the joint faces of the
‘compenent or cause the fastener to shear off.
Always stick to the specified torgue setting.

Using a torque wrench

@ Check the calibration of the torgue
wrench and make sure it has a suitable range
for the job. Torque wrenches are avallable in
Nm (Newton-metres), kgf m (kilograms-force
metre), Ibf ft (pounds-feet), Ibf in (inch-
pounds). Do not confuse Ibf ft with Ibf in.

@ Adjust the tool to the desired torgue on
the scale (see illustration 4.1). If your torgue
wrench is not calibrated in the units specified,
carefully convert the figure (see Conversion
Factors), A manufacturer sometimes gives a
torgue setting as a range (8 to 10 Nm) rather
than a single figure - in this case set the tool
midway between the two settings. The same
torque may be expressed as 9 Nm £ 1 Nm.
Some torque wrenches have a method of
locking the setting so that it isn't inadvertently
altered during use.

4.1 Set the torque wrench index mark to
the setting required, in this case 12 Nm

@ |nstall the bolts/nuts in their correct
location and secure them lightly. Their threads
must be clean and free of any old locking
compound. Unless specified the threads and
flange should be dry - oiled threads are
necessary in certain circumstances and the
rmanufacturer will take this into account in the
specified torque figure. Similarly, the
manufacturer may alse specify the application
of thread-locking compound.

@ Tighten the fasteners in the specified
sequence until the torque wrench clicks,
Indicating that the torque setting has been
reached. Apply the torque again to double-
check the setting. Where different thread
diameter fasteners secure the component, as
a rule tighten the larger diameter ones first.

® When the torque wrench has been
finished with, release the lock (where
applicable) and fully back off its setting to zero
- do not leave the torque wrench tensioned.
Also, do not use a torque wrench for
slackening a fastener.

Angle-tightening

@ Manufacturers eften specify a figure in
degrees for final tightening of a fastener. This
usually follows tightening to a specific torque
setting.

@ A degree disc can be set and attached to
the socket (see illustration 4.2) or a
protractor can be used to mark the angle of
movement on the bolt/nut head and the
‘surrounding casting (see illustration 4.3).

=

4.3 ... or by marking the angle on the
surrounding component

Loosening sequences

® Where more than one bolt/nut secures a
component, loosen each fastener evenly a
little at a time. In this way, not all the stress of
the joint Is held by one fastener and the
components are not likely to distort.

@ If a tightening sequence is provided, work
in the REVERSE of this, but if not, work from
the outside In, in a ctiss-cross sequence (see
illustration 4.4).

H258662

4.4 When slackening, work from the
outside inwards

Tightening sequences

@® |f a component is held by more than one
fastener it is important that the retaining
bolts/nuts are tightened evenly ta prevent
uneven stress build-up and distartion of
sealing faces. This is especially important on
high-compression joints such as the cylinder
head.

@® A sequence is usually provided by the
manufacturer, either in a diagram or actually
marked in the casting. If not, always start in
the centre and work outwards in a criss-cross
pattern (see illustration 4.5). Start off by
securing all boits/nuts finger-tight, then set
the torque wrench and tighten each fastener
by a small amount in sequence until the final
torgue is reached. By following this practice,

Hea201

4.5 When tightening, work from the
inside outwards
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the joint will be held evenly and will not be
distorted. Important joints, such as the
cylinder head and big-end fasteners often
have two- or three-stage torque ssttings.

Applying leverage

@ Use tools at the correct angle. Position a
socket wranch or spanner on the bolt/nut so
that you pull it towards you when loosening. If
this can't be done, push the spanner without
curling your fingers around it (see illustration
4.6) - the spanner may slip or the fastener
loosen suddenly, resulting in your fingers
being crushed against a component.

4.6 If you can't pull on the spanner to
loosen a fastener, push with your hand open

@ Additional leverage is gained by extending
the length of the lever. The best way to do this
is to use a breaker bar instead of the regular
length toel, or to slip a length of tubing over
the end of the spanner or socket wrench.

® If additional leverage will not work, the
fastener head is either damaged or firmly
corroded in place (see Fasteners).

5 Bearings

Bearing removal and installation

Drivers and sockets

@® Before removing a bearing, always
inspect the casing to see which way it must
be driven out - some casings will have
retaining plates or a cast step. Also check for
any identifying markings on the bearing and if
installed to a certain depth, measure this at
this stage. Some roller bearings are sealed on
one side - take note of the original fitted
position,

® Bearings can be driven out of a casing
using a bearing driver tool (with the correct
size head) or a socket of the correct diameter.
Select the driver head or socket so that it
contacts the outer race of the bearing, not the
balis/rollers or inner race. Always support the
casing around the bearing housing with wood
blocks, otherwise there is a risk of fracture.
The bearing is driven out with a few blows on
the driver or socket from a heavy mallet.
Unless access is severely restricted (as with
wheel bearings), a pin-punch is not
recommended unless it is moved around the
bearing to keep it square in its housing.

® The same equipment can be used to
install bearings. Make sure the bearing
housing is supported on wood blocks and line
up the bearing in its housing. Fit the bearing
as noted on removal - generally they are
installed with their marked side facing
outwards. Tap the bearing squarely into Its
housing using a driver or socket which bears
only on the bearing’s outer race - contact with
the bearing balls/rollers or inner race will
destroy it (see illustrations 5.1 and 5.2).

@ Check that the bearing inner race and
balls/rollers rotate freely.

5.1 Using a bearing driver against the
bearing's outer race

5.2 Using a large socket against th
bearing’s outer race

Pullers and slide-hammers

® Where a bearing is pressed on a shaft a
puller will be required to extract it (see
illustration 5.3). Make sure that the puller
clamp or legs fit securely behind the bearing
and are unlikely to slip out. If pulling a bearing

=

5.3 This bearing puller clamps behind the
bearing and pressure is applied to the
shaft end to draw the bearing off

off a gear shaft for example, you may have to
locate the puller behind a gear pinion if thera is
no access to the race and draw the gear pinion
off the shaft as well (see illustration 5.4).
Caution: Epsure that the puller’s centre
bolt locates securely against the end of the
shaft and will not slip when pressure is
applied. Also ensure that puller does not
damage the shaft end.

5.4 Where no access is available to the
rear of the bearing, it is sometimes
possible to draw off the adjacent
component

® Operate the puller so that its centre bolt
exerts pressure on the shaft end and draws
the bearing off the shaft.

@ ‘When installing the bearing on the shaft,
tap only on the bearing’s inner race - contact
with the balls/rollers or outer race with destroy
the bearing. Use a socket or length of tubing
as a drift which fits over the shaft end (see
illustration 5.5).

5.5 When installing a bearing on a shaft
use a piece of tubing which bears only on
the bearing’s inner race

® \Where a bearing locates in a blind hole in
a casing, it cannot be driven or pulled out as
described above. A slide-hammer with knife-
edged bearing pulier attachment will be
required. The puller attachment passes
through the bearing and when tightened
expands to fit firmly behind the bearing (see
illustration 5.6). By operating the slide-
hammer part of the tool the bearing is jarred
‘out of its housing (see illustration 5.7).

@ |tis possible, if the bearing is of reasonable.
weight, for it to drop out of its housing if the
casing Is heated as described below. If this
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5.6 Expand the bearing puller so that it
locks behind the bearing.. ..

5.9 Drawbolt component parts assembled
on a suspension arm

1 Bolt or length of threaded bar

2 Nuts

3 Washer (extarnal diameter greater than
tubing internal diameter)

4 Tubing (internal diameter sufficient to
accommodate bearing)

5 Suspension arm with bearing

6 Tubing (external diameter slightly smaller
than bearing)

7 Washer (external diameter slightly smaller
than bearing)

. . . attach the slide hammer to the
bearing puller

5.7

method is attempted, first prepare a work
surface which will enable the casing to be
tapped face down to help dislodge the bearing
- a wood surface Is ideal since it will not
damage the casing's gasket surface. Wearing
protective gloves, tap the heated casing
several times against the work surface to
dislodge the bearing under its own weight (see
illustration 5.8).

| L i

5.8 Tapping a casing face down on wood
blocks can often dislodge a bearing

@ Bearings can be installed in blind holes
using the driver or socket method described
above.

Drawbolits

® Where a bearing or bush is set in the eye of
a component, such as a suspension linkage
arm or connecting rod small-end, removal by
drift may damage the component. Furthermore,
a rubber bushing in a shock absorber eye
‘cannot successfully be driven out of position. If
access is avallable to a engineering press, the
task is straightforward. If not, a drawbolt can be
fabricated to extract the bearing or bush.

5.10 Drawing the bearing out of the
suspension arm

® To exiract the bearing/bush you will need
a long bolt with nut (or piece of threaded bar
with two nuts), a piece of tubing which has an
internal diameter larger than the bearing/bush,
another piece of tubing which has an external

‘diameter slightly smaller than the bearing/

bush, and & selection of washers (see
illustrations 5.9 and 5.10). Note that the
pieces of tubing must be of the same length,
or longer, than the bearing/bush.

@ The same kit (without the pieces of tubing)
can be used to draw the new bearing/bush
back Into place (see illustration 5.11).

5.11 Installing a new bearing (1) in the
suspension arm

Temperature change

@ If the bearing’s outer race is a tight fit in
the casing, the aluminium casing can be
heated to release its grip on the bearing.
Aluminium will expand at a greater rate than
the steel bearing outer race. There are several
ways to do this, but avoid any localised
extreme heat (such as a blow torch) -
aluminium alloy has a low melting point.
® Approved methods of heating a casing
are using a domestic oven (heated to 100°C)
orimmersing the casing in beiling water (see
illustration 5.12). Low temperature range
localised heat sources such as a paint stripper
heat gun or clothes iron can also be used (see
illustration 5.13). Alternatively, soak a rag in
boiling water, wring it out and wrap it around
the bearing housing.
Warning: All of these methods
require care in use to prevent
scalding and burns fo the hands.
Wear protective gloves when
handling hot components.

5.12 A casing can be immersed in a sink
of boiling water to aid bearing removal

5.13 Using a localised heat source
to aid bearing removal

@ |f heating the whole casing note that
plastic components, such as the neutral
switch, may suffer - remove them beforehand.
@ After heating, remove the bearing as
described above. You may find that the
expansion is sufficient for the bearing to fall
out of the casing under its own weight or with
a light tap on the driver or socket.

® If necessary, the casing can be heated to
aid bearing installation, and this is sometimes
the recommended procedure If the
motoreycle manufacturer has designed the
housing and bearing fit with this intention.



rerets 1001S @and Workshop Tips

® |nstallation of bearings can be eased by
placing them in a freezer the night before
installation. The steel bearing will contract
slightly, allowing easy insertion in its housing.
This is often useful when Installing steering
head outer races in the frame.

Bearing types and markings

@® Plain shell bearings, ball bearings, needle
roller bearings and tapered roller bearings will
all be found on motorcycles (see illustrations
5.14 and 5.15). The ball and roller types are
usually caged between an inner and outer
race, but uncaged variations may be found.

5.14 Shell bearings are either plain or
grooved. They are usually identified by
colour code (arrow)

5.15 Tapered roller bearing (A), needle
roller bearing (B) and ball journal bearing (C)

@ Shell bearings (often called inserts) are
usually found at the crankshaft main and
connecting rod big-end where they are good
at coping with high loads. They are made of a
phosphor-bronze  material and  are
impregnated with self-lubricating properties.
@ Ball bearings and needle roller bearings
consist of a steel inner and outer race with the
balls or rollers between the races. They
require constant lubrication by oil or grease
and are good at coping with axial loads. Taper
roller bearings consist of rollers set in a
tapered cage set on the inner race; the outer
race is separate. They are good at coping with
axial loads and prevent movement along the
shaft - a typical application is in the steering
head.

@ Bearing manufacturers produce bearings
to I1SO size standards and stamp one face of
the bearing to indicate its internal and external
diameter, load capacity and type (see
illustration 5.16).

® Metal bushes are usually of phosphor-
bronze material. Rubber bushes are used in
suspension mounting eyes. Fibre bushes have
also been used in suspension pivots.

5.16 Typical bearing marking

Bearing fault finding

@ |f a bearing outer race has spun in its
housing, the housing material will be
damaged. You can use a bearing locking
compound to bond the outer race in place if
damage is not too severe.

@ Shell bearings will fail due to damage of
their working surface, as a result of lack of
lubrication, corrosion or abrasive particles in
the oil (see illustration 5.17). Small particles
of dirt in the oil may embed in the bearing
material whereas larger particles will score the
bearing and shaft journal. If a number of short
journeys are made, insufficient heat will be
generated to drive off condensation which has
built up on the bearings.

FATIGUE FAILURE IMPROPER SEATING

CRATERS OR POCKETS

BRIGHT
(POLISHED) SECTIONS

SCRATCHED BY DIRT LACK OF QIL

DIRT EMBEDDED INTO OVERLAY WIPED QUT

BEARING MATERIAL

EXCESSIVE WEAR  TAPERED JOURNAL

> =

RADIUS RIDE

OVERLAY WIPED DUT

H dazns

517 Typical bearing failures

@ Ball and roller bearings will fail due to lack
of lubrication or damage to the balls or rollers.
Tapered-roller bearings can be damaged by
overloading them. Unless the bearing is
sealed on both sides, wash it in paraffin
(kerosene) to remove all old grease then allow
it to dry. Make a visual inspection looking to
dented balls or rollers, damaged cages and
worn or pitted races (see illustration 5.18).

® A ball bearing can be checked for wear by
listening to it when spun. Apply a film of light oil
to the bearing and hold it close to the ear - hold
the outer race with one hand and spin the inner

5,18 Example of ball journal bearing with
damaged balls and cages

5.19 Hold outer race and listen to inner
race when spun

race with the other hand (see illustration 5.19).
The bearing should be almost silent when
spun; if it grates or rattles it is worn.

6 Oil seals

0il seal removal and installation

® Oil seals should be renewed every time a
component is dismantled. This is because the
seal lips will become set fo the sealing surface
and will not necessarily reseal.

@ Oil seals can be prised out of position
using a large flat-bladed screwdriver (see
illustration 6.1). In the case of crankcase
seals, check first that the seal is not lipped on
the inside, preventing its removal with the
crankcases joined.

6.1 Prise out oil seals with a large
flat-bladed screwdriver

® New seals are usually installed with their
marked face (containing the seal reference
code) outwards and the spring side towards
the fluid being retained. In certain cases, such
as a two-stroke engine crankshaft seal, a
double lipped seal may be used due to there
being fluid or gas on each side of the joint.
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® Use a bearing driver or socket which
bears only on the outer hard edge of the seal
to install it in the casing - tapping on the inner
edge will damage the sealing lip.

Oil seal types and markings

® Oil seals are usually of the single-lipped
type. Double-lipped seals are found where a
liguid or gas is on both sides of the joint.

@ Oil seals can harden and lose their sealing
ability if the motorcycle has been in storage
for a long period - renewal is the only solution,
@ Oil seal manufacturers also conform to
the I1SO markings for seal size - these are
moulded into the outer face of the seal (see
illustration 6.2).

2 . A

6.2 These oil seal markings indicate

inside diameter, outside diameter
and seal thickness

7 Gaskets and sealants

Types of gasket and sealant

® Gaskets are used to seal the mating
surfaces between components and keep
lubricants, fluids, vacuum or pressure
contained within the assembly. Aluminium
gaskets are sometimes found at the cylinder
joints, but most gaskets are paper-based. If
the mating surfaces of the components being
joined are undamaged the gasket can be
installed dry, although a dab of sealant or
grease will be useful to hold it in place during
assembly.

@® RTV (Room Temperature Vulcanising)
silicone rubber sealants cure when exposed to
moisture in the atmosphere. These sealants
are good at filling pits or irregular gasket faces,
but will tend to be forced out of the joint under
very high torque. They can be used to replace
a paper gasket, but first make sure that the
width of the paper gasket is not essential to
the shimming of internal components. RTV
sealanis should not be used on compenents
containing petrol (gasoline).

@ Non-hardening, semi-hardening and hard
setting liquid gasket compounds can be used
with a gasket or between a metal-to-metal
joint. Select the sealant to suit the application:
universal non-hardening sealant can be used
on virtually all jeints; semi-hardening on joint
faces which are rough or damaged; hard
setting sealant on joints which require a
permanent bond and are subjected to high
temperature and pressure. Note: Check first if

the paper gasket has a bead of sealant
impregnated in its surface before applying
additional sealant.

® When choosing a sealant; make sure it is
suitable for the application, particularly If
being applied in a high-temperature area or in
the vicinity of fuel. Certain manufacturers
produce sealants in either clear, silver or black
colours to match the finish of the engine. This
has a particular application en motorcycles
where much of the engine is exposed.

® Do not over-apply sealant. That which is
squeezed out on the outside of the joint can
be wiped off, whereas an excess of sealant on
the Inside can break off and clog oilways.

Breaking a sealed joint

@ Age, heat, pressure and the use of hard
setting sealant can cause two components to
stick together so tightly that they are difficult to
separate using finger pressure alone. Do not
resort to using levers unless there is a pry point
provided for this purpose (see illustration 7.1)
or else the gasket surfaces will be damaged.

® Use a soft-faced hammer (see illustration
7.2) or a wood block and conventional
hammer to strike the component near the
mating surface. Avold hammering against cast
extremities since they may break off. If this
method falls, try using a wood wedge between
the two components.

Caution: If the joint will not separate,
double-check that you have removed all
the fasteners,

7.1 If a pry point is provided, apply gently
pressure with a flat-bladed screwdriver

7.2 Tap around the joint with a soft-faced
mallet if necessary - don't strike cooling fins

Removal of

old gasket and sealant

@ Paper gaskets will most likely come away
complete, leaving only a few traces stuck on

Most components have one or two
hollow locating dowels between the
tweo gasket faces. If a dowel cannot be
removed, do not resort to gripping it
with pliers - it will almost certainly be
distorted. Install a close-fitting socket
or Phillips screwdriver into the dowel
and then grip the outer edge of the
dowel to free it.

the sealing faces of the components. It is
imperative that all traces are removed to
ensure correct sealing of the new gasket.

@ Very carefully scrape all traces of gasket
away making sure that the sealing surfaces
are not gouged or scored by the scraper (see
illustrations 7.3, 7.4 and 7.5). Stubborn
deposits can be removed by spraying with an
aerosol gasket remover. Final preparation of

7.3 Paper gaskets can be scraped off with
a gasket scraper tool . ..

7.5 ...or a household scraper



rere1s 100IS and Workshop Tips

7.6 Fine abrasive paper is wrapped around
a flat file to clean up the gasket face

8.1 Tighten the chain breaker to push the
pin out of the link ...

= ™)

7.7 A kitchen scourer can be used on
stubborn deposits

the gasket surface can be made with very fine
abrasive paper or a plastic kitchen scourer
(see illustrations 7.6 and 7.7).

® Old sealant can be scraped or peeled off
components, depending on the type originally
used. Note that gasket removal compounds
are available to avoid scraping the
components clean; make sure the gasket
remover suits the type of sealant used,

8 Chains

Breaking and joining

final drive chains

@ Drive chains for all but small bikes are
continuous and do not have a clip-type
connecting link. The chain must be broken
using a chain breaker tool and the new chain
securely riveted together using a new soft
rivet-type link. Never use a clip-type
connecting link instead of a rivet-type link,
except in an emergency. Various chain
breaking and riveting tools are available, either

as separate tools or combined as illustrated in
instructions supplied with the tool carefully.

f Warning: The need to rivet the

. be overstressed - loss of control

of the motorcycle is very likely to

@® Rotate the chain and lock for the soft link.

The soft link pins look like they have been

the accompanying photographs - read the
new link pins correctly cannot

result if the chain breaks in use.

deeply centre-punched instead of peened over

like all the other pins (see illustration 8.9) and
its sideplate may be a different colour. Position
the soft link midway between the sprockets
and assemble the chain breaker tool over one
of the soft link pins (see illustration 8.1).
Operate the tool fo push the pin out through
the chain (see illustration 8.2). On an C-ring
chain, remove the O-rings (see illustration
B.3). Carry out the same procedure on the
other soft link pin.

Caution: Certain soft link pins (particularly
on the larger chains) may require their
ends to be filed or ground off before they
can be pressed out using the tool.

@ Check that you have the correct size and
strength (standard or heavy duty) new soft link
- do not reuse the old link. Look for the size
marking on the chain sideplates (see
illustration 8.10).

® Position the chain ends so that they are
engaged over the rear sprocket. On an O-ring
chain, install a new O-ring over each pin of the
link and insert the link through the twa chain

* 1117,
8.4 Insert the new soft link, with O-rings,
through the chain ends. ..

8.5 ... install the O-rings
over the pinends...

. .. followed by the sideplate

ends (see illustration 8.4). Install a new O-ring
over the end of each pin, followed by the
sideplate (with the chain manufacturer's
marking facing outwards) (see illustrations
8.5 and 8.6). On an unsealed chain, insert the
link through the two chain ends, then install
the sideplate with the chain manufacturer's
marking facing outwards.

@ Note that it may not be possible to install
the sideplate using finger pressure alone. If
using a joining tool, assemble it so that the
plates of the tool clamp the link and press the
sideplate over the pins (see illustration 8.7).
Otherwise, use two small sockets placed over

8.6

8.7 Push the sideplate into position
using a clamp
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8.8 Assemble the chain riveting tool over
one pin at a time and tighten it fully

8.9 Pin end correctly riveted (A),
pin end unriveted (B)

the rivet ends and two pieces of the wood
between a G-clamp. Operate the clamp to
press the sideplate over the pins.
@ Assemble the joining tool over one pin
{following the maker's instructions) and
tighten the tool down to spread the pin end
securely (see illustrations 8.8 and 8.9). Do
the same on the other pin.

Warning: Check that the pin

A ends are secure and that there is

no danger of the sideplate

coming loose. If the pin ends are
cracked the soft link must be renewed.
Final drive chain sizing
@ Chains are sized using a three digit
number, followed by a suffix to denote the
chain type (see illustration 8.10). Chain type
is. either standard or heavy duty (thicker
sideplates), and also unsealed or O-ring/
X-ring type.
@ The first digit of the number relates to the
pitch of the chain, ie the distance from the
centre of one pin to the centre of the next pin
(see illustration 8.11). Pitch is expressed in
eighths of an inch, as follows:

B8.11 Chain dimensions

Sizes commencing with a 4 (eg 428)
have a pitch of 1/2 inch (12.7 mm)

Sizes commencing with'a 5 (eg 520)
have a pitch of &/8 inch (15.9 mm)

Sizes commencing with a 6 (eg 630)
have a pitch of 3/4 inch (19.1 mm)

@ The second and third digits of the chain
size relate to the width of the rollers. again in
imperial units, eg the 525 shown has 5/16 inch
(7.94 mm) rollers (see illustration 8.11).

9 Hoses

Clamping to prevent flow

@® Small-bore flexible hoses can be clamped
to prevent fluid flow whilst a component is
worked-on. Whichever method is used, ensure
that the hose material is not permanently
distorted or damaged by the clamp.
a) A brake hose clamp available from auto
accessory shops (see illustration 9.1).
b) A wingnut type hose clamp (see
illustration 9.2),

9.1 Hoses can be clamped with an
automotive brake hose clamp. ..

8.10 Typical chain size and type marking

9.2 ...awingnut type hose clamp. ..

c) Two sockets placed each side of the hose
and held with straight-jawed self-locking
grips (see illustration 9.3).

‘d} Thick card each side of the hose held
between straight-jawed self-locking grips
(see illustration 9.4).

9.3 ...two sockets and a pair of
self-locking grips.. ..

Jm—
9.4 ... or thick card and self-locking grips

Freeing and fitting hoses

@® Always make sure the hose clamp is
moved well clear of the hose end. Grip the
hose with your hand and rotate it whilst
pulling it off the union. If the hose has
hardened due to age and will not move, slit it
with a sharp knife and peel its ends off the
union (see illustration 9.5).

® Resist the temptation to use grease or
soap on the unions to aid installation; although
it helps the hose slip over the union it will
equally aid the escape of fluid from the joint. It
is preferable to soften the hose ends in hot
water and wet the inside surface of the hose
with water or a fluid which will evaporate.

9.5 Cutting a coolant hose free
with a sharp knife
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Length (distance)
Inches (in)

Feet (ft)

Miles

Volume (capacity)
Cubic inches (cu in; in?)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)

US quarts (US qt)

Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal}

Mass (weight)
Ounces (0z)
Pounds (lb)

Force
Ounces-force (ozf; 0z)
Pounds-force (Ibf; Ib)
Newtons (N)

Pressure

Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(pst; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; 1b/in?)

Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

X254
X 0.305
X 1.609

x 16.387
x 0.568
x 1.137
x 1.201
X 0.946
X 4546
1.201
3.785

X

X 28.35
x 0.454

x 0.278
X 4,448
x 0.1

x 0.070
x 0.068
x 0.069
x 6.835
% 0.01

x 100
0.0145

>

0.75
0.401
0.536

X
X
X
x 0.036

Torque (moment of force)

Pounds-force inches

(Ibf in; 1b In)

Pounds-force inches

(ibf in; Ib in)

Pounds-force inches

(Ibf in; 1b in)

Pounds-force fest (Ibf ft; Ib fi)

Pounds-force feet (Ibf ft; |b fi)
Newton metres (Nm)

Power
Horsepower (hp)

Velocity (speed)
Miles per hour (miles/hr; mph)
Fuel consumption*
Miles per gallon (mpg)

Temperature

x 1.152

x 0.113

x 0.083

x 0.138

1.356
0.102

X =

X 745.7

x 1,609

x 0.354

Degrees Fahrenheit = (°C x 1.8) + 32

nnn

(U 1 | [ | | 1 1

Iowon

nn

Millimetres (mm)
Metres (m)
Kilometres (km)

Cubic centimetres (cc; cm’)
Litres (I)

Litres (I}

US quarts (US qt)

Litres ()

Litres ()

US gallons (US gal)

Litres (I}

Grams (g)
Kilograms (kg)

Newtons (N)
Newtons (N)
Kilograms-force (kgf; kg)

Kilograms-force per square
centimetre (kgf/cm?; ka/cm?)
Atmospheres (atm)

Bars
Kilopascals (kPa)

Kilograms-force per square
centimetre (kgf/cm?; kg/ent’)
Pascals (Pa)

Pounds-force per square inch
(psi; Ibf/in?; 1b/in?)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Inches of water (inH,0)

= Pounds-force per square inch

1

0w

{psi; Ibf/in®; Ib/in®)

Kilograms-force centimetre
(kgf cm; kg cm)
Newton metres (Nm)

Pounds-force feet (Ibf ft; Ib ft)

Kilograms-force metres
(kaf m; kg m)

Newton metres (Nm)
Kilograms-force metres
(kgf m; kg m)

Watts (W)

Kilometres per hour (km/hr; kph) x

Kilometres per litre (km/l)

0.0394
3.281
0.621

x X

k4

0.061
1.76
0.88
0.833
1.057
0.22
0.833
0.264

| I [ | I [ 1

X M XX X X X

0.035
x 2.205

=

-

3.6
0.225
X 9.81

E -

wown

X 14223 =

x 14.696

X 145 =

x 0.145

x 98.1

x 0.01
68.947

=

1.333
2.491

1.868 =
2768 =

1w

o X X =

x 0.868 =

x 8.85 =

X 7.233

x 0.738
X 9.804

I

x 0.0013 =

0.621

X 2.825

Inches (in)

Feet (ft)
Miles

Cubic inches (cu in; in?)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)
US quarts (US qgt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Ounces (0z)
Pounds (Ib)

Qunces-force (ozf; oz)
Pounds-force (Ibf; Ib)
Newtons (N)

Pounds-force per square inch
(psi; Ibf/in? 1b/in?
Pounds-force per square inch
(psi; Ibf/in? 1b/in%)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in®)
Kilopascals (kPa}

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Pounds-force inches

(Ibf in; 1b in)

Pounds-force inches

(Ibf in; b in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm)

Horsepower (hp)
Miles per hour (miles/hr; mph)

Miles per gallon (mpg)

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56
* It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg x /100 km = 282
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A  number of chemicals and
lubricants are available for use in
motorcycle maintenance and repair.
They include a wide variety of products
ranging from cleaning solvents and
degreasers to lubricants and protective
sprays for rubber, plastic and vinyl.

® Contact point/spark plug cleaner is
a solvent used to clean oily film and dirt
from points, grime from electrical
connectors and oil deposits from spark
plugs. It is oil free and leaves no residue.
It can alsc be used to remove gum and
varnish from carburettor jets and other
orifices.

® Carburettor cleaner is similar to
contact point/spark plug cleaner but it
usually has a stronger solvent and may
leave a slight oily reside. It is not
recommended for cleaning electrical
components or connections.

@ Brake system cleaner is used to
remove grease or brake fluid from brake
system components (where clean
surfaces are absolutely necessary and
petroleum-based solvents cannot be
used); it also leaves no residue.

® Silicone-based lubricants are used
to protect rubber parts such as hoses
and grommets, and are used as
lubricants for hinges and locks.

@ Multi-purpose grease is an all
purpose lubricant used wherever grease
is more practical than a liquid lubricant
such as oil. Some multi-purpose grease
is coloured white and specially
formulated to be more resistant to water
than ordinary grease.

@ Gear oil (sometimes called gear lube)
is a specially designed oil used in
transmissions and final drive units, as
well as other areas where high friction,
high temperature lubrication is required.
It is available in a number of viscosities
(weights) for various applications.

® Motor oil, of course, is the lubricant
specially formulated for use in the
engine. It normally contains a wide

variety of additives to prevent corrosion
and reduce foaming and wear. Motor oil
comes in various weights (viscosity
ratings) of from 5 to 80. The
recommended weight of the oil depends
on the seasonal temperature and the
demands on the engine. Light oil is used
in cold climates and under light load
conditions; heavy oil is used in hot
climates and where high loads are
encountered. Multi-viscosity oils are
designed to have characteristics of both
light and heavy oils and are available in a
number of weights from 5W-20 to 20W-
50.

® Petrol additives perform several
functions, depending on their chemical
makeup. They usually contain solvents
that help dissolve gum and varnish that
build up on carburettor and inlet parts.
They also serve to break down carbon
deposits that form on the inside surfaces
of the combustion chambers. Some
additives contain upper cylinder
lubricants for valves and piston rings.

® Brake and clutch fluid is a specially
formulated hydraulic fluid that can
withstand the heat and pressure
encountered in brake/clutch systems.
Care must be taken that this fluid does
not come in contact with painted
surfaces or plastics. An opened
container should always be resealed to
prevent contamination by water or dirt.

® Chain lubricants are formulated
especially for use on motorcycle final
drive chains. A good chain lube should
adhere well and have good penetrating
gualities to be effective as a lubricant
inside the chain and on the side plates,
pins and rollers. Most chain lubes are
either the foaming type or quick drying
type and are usually marketed as sprays.
Take care to use a lubricant marked as
being suitable for O-ring chains.

@ Degreasers are heavy duty solvents
used to remove grease and grime that
may accumulate on engine and frame
components. They can be sprayed or

brushed on and, depending on the type,
are rinsed with either water or solvent.

® Solvents are used alone or in
combination with degreasers to clean
parts and assemblies during repair and
overhaul. The home mechanic should
use only solvents that are non-flammable
and that do not produce irritating fumes.

@® Gasket sealing compounds may be
used in conjunction with gaskets, to
improve their sealing capabilities, or
alone, to seal metal-to-metal joints.
Many gasket sealers can withstand
extreme heat, some are impervious to
petrol and lubricants, while others are
capable of filing and sealing large
cavities. Depending on the intended use,
gasket sealers either dry hard or stay
relatively soft and pliable. They are
usually applied by hand, with a brush, or
are sprayed on the gasket sealing
surfaces.

® Thread locking compound is an
adhesive locking compound that
prevents threaded fasteners from
loosening because of vibration. It is
available in a variety of types for different
applications.

® Moisture dispersants are usually
sprays that can be used to dry out
electrical components such as the fuse
block and wiring connectors. Some
types can also be used as treatment for
rubber and as a lubricant for hinges,
cables and locks.

@® Waxes and polishes are used to
help protect painted and plated surfaces
from the weather. Different types of paint
may require the use of different types of
wax polish. Some polishes utilise a
chemical or abrasive cleaner to help
remove the top layer of oxidised (dull)
paint on older vehicles. In recent years,
many non-wax polishes (that contain a
wide variety of chemicals such as
polymers and silicones) have been
introduced. These non-wax polishes are
usually easier to apply and last longer
than conventional waxes and polishes.
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About the MOT Test

In the UK, all vehicles more than three years
old are subject to an annual test to ensure that
they meet minimum safety requirements. A
current test certificate must be issued befors
a machine can be used on public roads, and
is required before a road fund licence can be
lssued. Riding without a current test
certificate will also invalidate your insurance.

For most owners, the MOT test is an annual
cause for anxiety, and this is largely due to
owners not being sure what needs to be
checked prior to submitting the motoreycle
for testing. The simple answer Is that a fully
roadworthy motorcycle will have no difficulty
in passing the test.

This is a guide to getting your motorcycle
threugh the MOT test, Obviously It will not be
possible to examine the motorcycle to the
same standard as the professional MOT

Electrical System

tester, particularly in view of the equipment
required for some of the checks. However,
working through the following procedures will
enable you to identify any problem areas
before submitting the motorcycle for the test.

It has only been possible to summarise the
test requirements here, based on the
regulations in force at the time of printing. Test
standards are becoming increasingly stringent,
although there are some exemptions for older
vehicles. More information about the MOT test
can be obtained from the HMSO publications,
How Safe is your Motorcycle and The MOT
Inspection Manual for Motoreycle Testing.

Many of the checks require that one of the
wheels is raised off the ground. If the
motorcycle doesn't have a centre stand, note
that an auxiliary stand will be required.
Additionally, the help of an assistant may
prove useful.

Certain exceptions apply to machines
under 50 ce¢, machines without a lighting
system, and Classic bikes - if in doubt about
any of the requirements listed below seek
confirmation from an MOT tester prior to
submitting the motorcycle for the test.

Check that the frame number is clearly
visible.

ISy /fa component is in
borderline condition, the
tester has discretion in
deciding whether to pass or

fail it. If the motorcycle presented is
clean and evidently well cared for, the
tester may be more inclined to pass a
borderline component than if the
‘motoreycle is scruffy and apparently
‘neglected.

Lights, turn signals, horn and
reflector :

v With the ignition on, check the operation
of the following electrical componenis. Note:
The electrical components on certain small-
capacily machines are powered by the
generator, requiring that the engine is run for
this check.

al Headlight and tail light. Check that both
illuminate in the low and high beam
switch positions.

b) Position lights. Check that the front
position (or sidelight) and tail light
iluminate in this switch position.

c) Turn signals. Check that all flash at the
correct rate, and that the warning light(s)
function carrectly. Check that the turn
signal switch works correctly.

¢) Hazard warning system (where fitted),
Check that all four turn signals flash in this
switch position. '

d) Brake stop light. Check that the light
comes on when the front and rear brakes
are independently applied, Models first
used on or after 1st April 1986 must have
a brake light switch on each brake.

&l Horn. Check that the sound s continuous
and of reasonable volume.

v/ Check that there is a red reflector on the
rear of the machine, either mounted
separately or as part of the tail light lens.

v Check the condition of the headlight, tail
light and turn signal lenses,

Headlight beam height

v The MOT tester will perform a headlight
beam height check using specialised beam
setting equipment (see illustration 1). This
eguipment will not be avallable to the hame
mechanic, but if you suspect that the
headlight is incorrectly set or may have been
maladjusted in the past, you can perform a
rough test as follows.

v/ Position the bike in a straight line facing a
brick wall. The bike must be off its stand,
upright and with a rider seated. Measure the
height from the ground to the centre of the
headlight and mark a horizontal line on the
wall at this height. Position the motorcycle
3.8 metres from the wall and draw a vertical

Headlight beam height checking
equipment

line up the wall central to the centreline of the
motorcycle. Switch to dipped beam and
check that the beam pattern falls slightly
lower than the horizontal line and to the left of
the vertical line (see illustration 2).

2

Home workshop beam alignment check
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Exhaust System and Final Drive

v Check that the exhaust mountings are
secure-and that the system does not foul any
of the rear suspension components.

v Start the motorcycle. When the revs are
increased, check that the exhaust is neither
holed nor leaking from any of its joints. On a
linked system, check that the collector box is
not leaking due to corrosion.

v Note that the exhaust decibel level
(“loudness" of the exhaust) is assessed at the
discretion of the tester. If the motorcycle was
first used on or after 1st January 1985 the
silencer must carry the BSAU 193 stamp, or a
marking relating to its make and model, or be
of OE (original equipment) manufacture. If the
silencer is marked NOT FOR ROAD USE,
RACING USE ONLY or similar, it will fail the
MOT.

Steering and Suspension

Final drive

v On chain or belt drive machines, check
that the chain/belt is in good condition and
does not have excessive slack. Also check
that the sprocket is securely mounted on the
rear wheel hub. Check that the chain/belt
guard is in place.

v On shaft drive bikes, check for oil leaking
from the drive unit and fouling the rear tyre.

Steering

v With the front wheel raised off the ground,
rotate the steering from lock to lock, The
handlebar or switches must not contact the
fuel tank or be close enough to trap the rider's
hand. Problems can be caused by damaged
lock stops on the lower yoke and frame, ‘or by
the fitting of non-standard handlebars.

v When performing the lock to leck check,
also ensure that the steering moves freely
without drag or notchiness. Steering movement
can be impaired by pootly routed cables, or by
overtight head bearings or worn bearings. The

d e 9

tester will perform a check of the steering head
bearing lower race by mounting the front wheel
on a surface plate, then performing a lock to
lock check with the weight of the machine on
the lower bearing (see illustration 3).

v Grasp the fork sliders (lower legs) and
attempt to push and pull on the forks (see
illustration 4). Any play in the steering head
bearings will be felt. Note that in extreme
cases, wear of the front fork bushes can be
misinterpreted for head bearing play.

v Check that the handlebars are securely
mounted.

v Check that the handlebar grip rubbers are
secure. They should by bonded to the bar left
end and to the throttle cable pulley on the
right end.

~ Front wheel mounted on a surface plate
for steering head bearing lower race check

Checking the steering head bearings
for freeplay

Front suspension

v With the motorcycle off the stand, hold
the front brake on and pump the front forks up
and down (see illustration 5). Check that
they are adequately damped.

v Inspect the area above and around the
front fork ol seals (see illustration 6). There
should be no sign of oil on the fork tube
(stanchion) nor lsaking down the slider (lower
leg). On models so equipped, check that there
is no oil leaking from the antl-dive units.

v 'On models with swingarm frent
suspension, check that there is no freeplay in
the linkage when moved from side to side.

Rear suspension

v With the motorcycle off the stand and an
assistant supporting the motorcycle by its
handlebars, bounce the rear suspension (see
illustration 7). Check that the suspension
compenents do not foul on any of the cycle
parts and check that the shock absorber(s)
provide adequate damping.

Hold the front brake on and pump the front
forks up and down to check operation

Inspect the area around the fork dust seal
for oil leakage (arrow)

Bounce the rear of the motorcycle
to check rear suspension operation
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Checking for rear suspension linkage play

v Visually inspect the shock absorber(s) and
check that there is no sign of oll leakage from
its damper. This is somewhat restricted on
certain single shock models due to the
location of the shock absorber.

v With the rear wheel raised off the
ground, grasp the wheel at the highest point

Brakes, Wheels and

Worn suspension linkage pivots (arrows)
are usually the cause of play in the rear
suspension

and attempt to pull it up (see illustration 8),
Any play in the swingarm pivot or suspension
linkage bearings will be felt as movement.
Note: Do not confuse play with actual
suspension movement. Failure to lubricate
suspension linkage bearings can lead to
bearing failure (see illustration 9).

Tyres

Grasp the swingarm at the ends to check
for play in its pivot bearings

v With the rear wheel raised off the ground,
grasp the swingarm ends and attempt to
move the swingarm from side to side and
forwards and backwards - any play indicates
wear of the swingarm pivot bearings (see
illustration 10).

Brakes

v With the wheel raised off the ground,
apply the brake then free it off, and check that
the wheel is about to revolve freely without
brake drag.

v On disc brakes, examine the disc itseif.
Check that it is securely mounted and not
cracked.

v On disc brakes, view the pad material
through the caliper mouth and check that the
pads are not worn down beyond the limit (see
illustration 11).

v On drum brakes, check that when the
brake is applied the angle between the
operating lever and cable or rod is not too
great (see illustration 12). Check also that
the aperating lever doesn’t foul any other
components.

J ™ o
Brake pad wear can usually be viewed
without removing the caliper. Most pads
have wear indicator grooves (1) and some
also have indicator tangs (2)

v On disc brakes, examine the flexible
hoses from top to bottom. Have an assistant
hold the brake on so that the fluid in the hose
fs under pressure, and check that there is no
sign of fluid leakage, bulges or cracking. If
there are any metal brake pipes or unions,
check that these are free from corrosion and
damage. Where a brake-linked anti-dive
system is fitted, check the hoses to the anti-
dive in a similar manner.

v' Check that the rear brake torque arm is
secure and that Its fasteners are secured by
self-locking nuts or castellated nuts with split-
pins or R-pins (see illustration 13).

v On models with ABS, check that the self-
check warning light in the instrument panel
warks.

v The MOT tester will perform a test of the
motorcycle’s braking efficiency based on a
calculation of rider and motoroycle weight.
Although this cannot be carried out at heme,
you can at least ensure that the braking

On drum brakes, check the angle of the
operating lever with the brake fully applied.
Most drum brakes have a wear indicator
pointer and scale.

systems are properly maintained. For
hydraulic disc brakes, check the fluid level,
lever/pedal feel (bleed of air if its spongy) and
pad material. For drum brakes, check
adjustment, cable or rod operation and shoe
lining thickness.

v Check the wheel condition. Cast wheels
should be free from cracks and if of the built-
up design, all fasteners should be secure.
Spoked wheels should be checked for
broken, corroded, loose or bent spokes.

v With the wheel raised off the ground, spin
the wheel and visually check that the tyre and
wheel run true. Check that the tyre does not
foul the suspension or mudguards.

Brake torque arm must be properly
secured at both ends
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Castellated type wheel axle (spindle) nut
must be secured by a split pin or R-pin

v With the wheel raised off the ground,
grasp the wheel and attempt to move it about
the axle (spindle) (see illustration 14). Any
play felt here indicates wheel bearing failure.

v Check the tyre tread depth, tread

General checks and

Two straightedges are used to check
wheel alignment

condition and sidewall
illustration 15).

v Check the tyre type. Front and rear tyre
types must be compatible and be suitable for
road use. Tyres marked NOT FOR ROAD

condition (see

condition

16

Tyre direction of rotation arrow can be
found on tyre sidewall

USE, COMPETITION USE ONLY or similar,
will fail the MOT.

v If the tyre sidewall carries a direction of
rotation arrow, this must be pointing in the
direction of normal wheel rotation (see
illustration 186).

v/ Check that the wheel axle {spindle) nuts
(where applicable) are properly secured. A
self-locking nut or castellated nut with a split-
pin or R-pin can be used (see illustration 17).
v/ Wheel alignment is checked with the
motorcycle off the stand and a rider seated.
With the front wheel pointing straight ahead,
two perfectly straight lengths of metal or wood
and placed against the sidewalls of both tyres
(see illustration 18). The gap each side of the
front tyre must be equidistant en both sides.
Incorrect wheel alignment may be due to a
cocked rear wheel (often as the result of poor
chain adjustment) or in extreme cases, a bent
frame.

v Check the security of all major fasteners,
bodypanels, seat, fairings (where fitted) and
mudguards.

Sidecars

v Check that the rider and pillion footrests,
handlebar levers and brake pedal are securely
mounted.

v Check for corrosion on the frame or any
load-bearing components. If severe, this may
affect the structure, particularly under stress.

A motorcycle fitted with a sidecar requires
additional checks relating to the stability of
the machine and security of attachment and

swivel joints, plus specific wheel alignment
(toe-in) requirements. Additionally, tyre and
lighting requirements differ from conventional

motorcycle use, Owners are advised to check
MOT test requirements with an official test
centre.
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Preparing for storage

Before you start

Iif repairs or an overhaul is needed, see that
this is ecarried out now rather than left until you
want to ride the bike again.

Give the bike a good wash and scrub all dirt
from its underside. Make sure the bike dries
completely before preparing for storage.
Engine
® Remove the spark plug(s) and lubricate the
cylinder bores with approximately a teaspoon
of motor oil using a spout-type oil can (see
illustration 1). Reinstall the spark pilug(s).
Crank the engine over a couple of times to
.coat the piston rings and bores with oil. If the
bike has a kickstart, use this to turn the engine
aver. If not, flick the Kkill switch to the OFF
position and crank the engine over on the
starter (see illustration 2). If the nature on the
Ignition system prevents the starter operating
with the Kill switch in the OFF pos:t[on

Squm a drop of motor oil |nto each
cylinder

.. and ensure that the metal bodies of the
plugs (arrows) are earthed against the
cylinder head

remove the spark plugs and fit them back in
their caps; ensure that the plugs are earthed
(grounded) against the cylinder head when the
starter is operated (see illustration 3).

Warning: It is important that the

plugs are earthed (grounded)

A away from the spark plug holes

otherwise there is a risk of
atomised fuel from the
cylinders igniting.

On a single cﬁlﬁdef four-
stroke engine, you can seal

HlNT ths oombu

Connect a hose to the carburetior float
chamber drain stub (arrow) and unscrew
the drain screw

@ Drain the carburettor(s) otherwise thereis a
risk of jets becoming blocked by gum
deposits from the fuel (see illustration 4).

@ If the bike is going into long-term storage,
consider adding a fuel stabiliser to the fuel in
the tank. If the tank is drained completely,
corrosion of its internal surfaces may oceur if
left unprotected for a long period. The tank
can be treated with a rust preventative
especially for this purpose. Alternatively,
remove the tank and pour half a litre of motor
oil into it, install the filler cap and shake the
tank to coat its internals with oll before
draining off the excess. The same effect can
also be achieved by spraying WD40 or a
similar water-dispersant around the inside of
the tank via its flexible nozzle.

® Make sure the cooling system contains the
correct mix of antifreeze. Antifreeze also
contains important corrosion inhibitors.

® The air intakes and exhaust can be sealed
off by covering or plugging the openings.
Ensure that you do net seal in any
condensation; run the engine until it is hot,
then switch off and allow to cool. Tape a piece
of thick plastic over the silencer end(s) (see
illustration 5). Nate that some advocate
pouring a tablespoon of motor oil into the
silencer(s) before sealing them off.

Exhausts can be sealed off with a plastic
bag

Battery

@ Remove [t from the bike - In extreme cases
of cold the battery may freeze and crack its
case (see illustration 6).

Disconnect the negative lead (A) first,
followed by the positive lead (B)

@ Check the electrolyte level and top up if
necessary (conventional refillable batteries).
Clean the terminals.

@ Store the battery off the motoreycle and
away from any sources of fire. Position a
wooden block under the battery if it is to sit on
the ground.

@ Give the battery a trickle charge for a few
hours every month {see illustration 7),

Use a suitable battery charger - this kit
also assess battery condition
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Tyres

® Place the bike on its centrestand of an
auxiliary stand which will support the
motorcycle in an upright position. Position
wood blocks under the tyres to keep them off
the ground and to provide insulation from
damp. If the bike Is being put into long-term
storage, ideally both tyres should be off the
ground; not anly will this protect the tyres, but
will also ensure that no load Is placed on the
steering head or wheel bearings.

® Deflate each tyre by 5 to 10 psi, no more or
the beads may unseat from the rim, making
subsequent inflation difficult on tubsless
tyres.

Pivots and controls

@ Lubricate all lever, pedal, stand and
footrest pivot points. If grease nipples are
fitted to the rear suspension components,
apply lubricant to the pivots.

® Lubricate all control cables.

Cycle components

® Apply a wax protectant to all painted and
plastic components. Wipe off any excess, but
don't polish to a shine. Where fitted, clean the
screen with soap and water.,

@ Coat metal parts with Vaseline {petroleum
jelly). When applying this to the fork tubes, do

Getting back on the road

not compress the forks otherwise the seals
will rot from contact with the Vaseline.
® Apply avinyl cleaner to the seat.

Storage conditions

@ Aim to store the bike in a shed or garage
which does not leak and is free from damp.

@® Drape an old blanket or bedspread over
the bike to protect it from dust and direct
contact with sunlight (which will fade paint).
This also hides the bike from prying eyes.
Beware of tight-fitting plastic covers which
may allow condensation to form and settle on
the bike.

Engine and transmission

® Change the oll and replace the ail filter. If
this was done prior to storage, check that the
oil hasn't emulsified - a thick whitish
substance which occurs through
condensatjon.

® Remove the spark plugs. Using a spout-
type oil can, squirt a few drops of oil into the
cylinder(s). This will provide initial lubrication
as the piston rings and bores comes back into
contact. Service the spark plugs, or fit new
ones, and install them in the engine.

@ Check that the clutch isn't stuck on. The
plates can stick together If left standing for
some time. preventing clltch operation.
Engage a gear and try rocking the bike back
and forth with the clutch lever held against the
handlebar. If this doesn't work on cable-
operated clutches, hold the clutch lever back
against the handlebar with a strong elastic
band or cable tie for a couple of hours (see
illustration 8).

Hold clutch lever back against the
handlebar with elastic bands or a cable tie

@ If the air intakes or silencer end(s) were
blocked off, remove the bung or cover used.

@ |If the fuel tank was coated with a rust
preventative, oil or a stabiliser added to the
fuel, drain and flush the tank and dispose of
the fuel sensibly, If no action was taken with

the fuel tank prior to storage, it is advised that
the old fuel is disposed of since it will go off
over a pericd of time. Refill the fuel tank with
fresh fuel.

Frame and running gear

@ Ol all pivot points and cables.

® Check the tyre pressures. They will
definitely need inflating if pressures were
reduced for storage.

® Lubricate the final drive chain (where
applicable).

® Remove any protective coating applied to
the fork tubes (stanchions) since this may well
destroy the fork seals. If the fork tubes
weren't protected and have picked up rust
spots, remove them with very fine abrasive
paper and refinish with metal polish.

@ Check that both brakes operate correctly.
Apply each brake hard and check that it's not
possible to move the motorcycle forwards,
then check that the brake frees off again once
released. Brake caliper pistons can stick due
to corrosion around the piston head, or on the
sliding caliper types, due to corrosion of the
slider pins. If the brake doesn't free after
repeated operation, take the caliper off for
examination. Similarly drum brakes can stick
due to a seized operating cam, cable or rod
linkage.

@ If the motorcycle has been in long-term
storage, renew the brake fluid and clutch fluid
(where applicable).

® Depending on where the bike has been
stored, the wiring, cables and hoses may have
been nibbled by rodents. Make a visual check
and investigate disturbed wiring loom tape.

Battery

@ [f the battery has been praviously removal
and given top up charges it can simply be
reconnected. Remember to connect the
positive cable first and the negative cable last.
@ On conventional refillable batteries, if the
battery has not received any attention,

remove it from the motorcycle and check its
electrolyte level. Top up if necessary then
charge the battery. If the battery falls to hold a
charge and a visual checks show heavy white
sulphation of the plates, the battery is
probably defective and must be renewed. This
is particularly likely if the battery is old.
Confirm battery condition with a specific
gravity check.

® On sealed (MF) batteries, if the battery has
not received any attention, remove it from the
motorcycle and charge it according to the
information on the battery case - if the battery
fails to hold a charge it must be renewed.

Starting procedure

@ [f a kickstart is fitted, turn the engine over a
couple of times with the ignition OFF to
distribute oil around the engine. If no kickstart
is fitted, flick the engine kill switch OFF and
the ignition ON and crank the engine over a
couple of times to work oil around the upper
cylinder components. If the nature of the
ignition system is such that the starter won't
work with the kil switch OFF, remove the
spark plugs, fit thermn back into their caps and
earth (ground) their bodies on the cylinder
head. Reinstall the spark plugs afterwards.

® Switch the kill switch to RUN, operate the
choke and start the engine. If the engine won't
start don’t continue cranking the engine - not
only will this flatten the battery, but the starter
motor will overheat. Switch the ignition off and
fry again later. If the engine refuses to start,
go through the fault finding procedures in this
manual. Note: If the bike has been in storage
for a long time, old fuel or a carburettor
blockage may be the problem. Gum deposits
in carburettors can block jets - if a carburettor
cleaner doesn't prove successful the
carburettors must be dismantled for cleaning.
@® Once the engine has started, check that
the lights, turn signals and horn work properly.
@® Treat the bike gently for the first ride and
check all fluid levels on completion. Settle the
bike back into the maintenance schedule.



This Section provides an easy reference-guide to the more common

faults that are likely to afflict your machine. Obviously, the

‘opportunities are almost limitless for faults to occur as a result of
obscure failures, and to try and cover all eventualities would require a
book. Indeed, a number have been written on the subject.

Successful troubleshooting is not a mysterious ‘black art' but the
‘application of a bit of knowledge combined with a systematic and

logical approach to the problem. Approach any troubleshooting by first
‘accurately identifying the symptom and then checking through the list

of possible causes, starting with the simplest or most obvious and
Pprogressing in stages to the most complex.

Take nothing for granted, but above all apply liberal quantities of
comimon sense.

“The main symptom of a fault is. given in the text as a major heading
below which are listed the various systems or areas which may contain
the fault. Details o aach possibje , for a fault and the remedial
achcn to be taken are qi brief, in the paragraphs below each

1 Furth‘arinfema’ﬁ. n should be sought in the relevant Chapter.
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1 Engine doesn’t start or is difficult to start

Starter motor doesn’t rotate

1 Engine kill switch OFF.

Fuse blown. Check main fuse (Chapter 9).

Battery voltage low. Check and recharge battery (Chapter 9).

Starter motor defective. Make sure the wiring to the starter is

secure. Make sure the starter relay clicks when the start button is

pushed. If the relay clicks, then the fault is in the wiring or motor.

Starter relay faulty. Check it according to the procedure in Chap-

ter 9.

Starter switch not contacting. The contacts could be wet, corroded

or dirty. Disassemble and clean the switch (Chapter 9).

1 Wiring open or shorted. Check all wiring connections and
harnesses to make sure that they are dry, tight and not corroded.
Also check for broken or frayed wires that can cause a short to
earth (see wiring diagram, Chapter 9).

1 lgnition (main) switch defective. Check the switch according to the

procedure in Chapter 9. Renew the switch if it is defective.

Engine kill switch defective. Check for wet, dirty or corroded

contacts. Clean or renew the switch as necessary (Chapter 9).

[] Faulty neutral, sidestand (L, N, R models) or clutch switch. Check

the wiring to each switch and the switch itself according to the

procedures in Chapter 9.

Starter motor rotates but engine does not turn
over

] Starter motor clutch defective. Inspect and repair or renew
(Chapter 2).

[l Damaged idler or starter gears. Inspect and renew the damaged
parts (Chapter 2).

Starter works but engine won’t turn over (seized)

[l Seized engine caused by one or more internally damaged
components. Fallure due to wear, abuse or lack of lubrication.
Damage can include seized valves, followers, camshafts, pistons,
crankshaft, connecting rod bearings, or transmission gears or
bearings. Refer to Chapter 2 for engine disassembly.

No fuel flow

[J No fuel in tank.

[l Fuel tank breather hose obstructed.

[ Fuel tap filter or in-line filter clogged. Remove the tap and clean it
and the filters (Chapter 4).

[ Fuel line clogged. Pull the fuel line loose and carefully blow
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through it.

Float needle valve clogged. For all of the valves to be clogged.,
either a very bad batch of fuel with an unusual additive has been
used, or some other foreign material has entered the tank. Many
times after a machine has been stored for many months without
running, the fuel turns to a varnish-like liquid and forms deposits
on the inlet needle valves and jets. The carburettors should be
removed and overhauled if draining the float chambers doesn’t
solve the problem.

Engine flooded

[] Float height too high. Check as described in Chapter 4.

[l Float needle valve worn or stuck open. A piece of dirt, rust or other
debris can cause the valve to seat improperly, causing excess fuel
to be admitted to the float chamber. In this case, the float chamber
should be cleaned and the needle valve and seat Inspected. If the
needle and seat are worn, then the leaking will persist and the
parts should be renewed (Chapter 4).

[l Starting technigue incorrect. Under normal circumstances (e, if all
the carburettor functions are sound) the machine should start with
littie or no throttle. When the engine is cold, the choke should be
operated and the engine started without opening the throttle,

When the engine is at operating temperature, only a very slight
amount of throttle should be necessary. If the engine is flooded,
turn the fuel tap OFF and hold the throttle open while cranking the
engine. This will allow additional air to reach the cylinders.
Remember to tumn the fuel tap back ON after the engine staris.

No spark or weak spark

Cl Ignition switch OFF,

[] Engine kill switch turned to the OFF position.

| Battery voltage low. Check and recharge the battery as necessary
(Chapter 9).

[l Spark plugs dirty, defective or worn out. Locate reason for fouled

plugs using spark plug condition chart at the end of this manual

and follow the plug maintenance procedures (Chapter 1).

Spark plug caps or secendary (HT) wiring faulty. Check condition.

Renew if cracks or deterioration are evident (Chapter 5).

Spark plug caps not making good contact. Make sure that the plug

caps fit snugly over the plug ends.

Ignition control unit defective (Chapter 5).

Pulse generator coil(s) defective. Check, referring to Chapter 5 for

details.

lgnition HT coils defective. Check the coils, referring to Chapter 5.

lgnition or kill switch shorted. This is usually caused by water,

corrosion, damage or excessive wear. The switches can be

disassembled and cleaned with electrical contact cleaner. If

cleaning does not help, renew the switches (Chapter 9).

Wiring shorted or broken between:

a)  lgnitien (main) switch and engine Kill switch (or blown fuse)

b)  Ignition control unit and engine kill switch

¢)  [lgnition control unit and ignition HT coils

d) Ignition HT coils and spark plugs

e)  Ignition control unit and pulse generator

] Make sure that all wiring connections are clean, dry and tight. Look
for chafed and broken wires (Chapters 5 and 8).

Compression low

[[] Spark plugs loose. Remove the plugs and inspect their threads.
Reinstall and tighten securely.

[ Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there’s a chance that the gasket
or head is'damaged if the problem has persisted for any length of
time. The head nuts should be tightened to the proper torque in the
correct sequence (Chapter 2).

[ Improper valve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve.
Check and adjust the valve clearances (Chapter 1).

[] Cylinder and/or piston worn. Excessive wear will cause
compression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top-end overhaul is
necessary (Chapter 2).

[] Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburation prablem
that causes excess carbon deposits or seizures to form on the
pistons and rings. Top-end overhaul Is necessary (Chapter 2).

[ Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston renewal is
necessary (Chapter 2).

] Cylinder head gasket damaged. If a head is allowed to become

loose, or if excessive carbon build-up on the piston crown and

combustion chamber causes extremely high compression, the
head gasket may leak. Retorguing the head is not always sufficient

to restore the seal, so gasket renewal is necessary (Chapter 2).

Cylinder head warped. This is caused by overheating or improperly

tightened head nuts. Machine shop resurfacing or head renewal is

necessary (Chapter 2).

BE BETE
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1 Engine doesn’t start or is difficult to start (continued)

Valve spring broken or weak. Caused by component failure or
wear, the springs must be renewed (Chapter 2).

Valve not seating properly. This is caused by a bent valve (from
over-rewving or improper valve adjustment), burned valve or seat
(improper carburation) or an accumulation of carbon deposits on
the seat (from carburation or lubrication problems). The valves
must be cleaned and/or renewed and the seats serviced if possible
{Chapter 2).

Inlet air leak. Check for loose carburettor-to-inlet manifold
connections, loose or missing vacuum gauge adapter screws or
caps, or loose carburettor tops (Chapter 4).

Engine idle speed incorrect. Turn idle adjusting screw untll the
engine idles at the specified rpm (Chapter 1).

Rough idle

|
| =

lgnition malfunction. See Chapter 5.

] Idle speed incorrect. See Chapter 1.
. L] Carburettors not synchronised. Adjust carburettors with vacuum

Stalls after starting gauge or manometer set as described in Chapter 1.

1 Improper choke action. Make sure the choke linkage [ Carburettor malfunction. See Chapter 4.
shatt is getting a full stroke and staying in the out position (Chap- [] Fuel contaminated. The fusl can be contaminated With either dirt or
ter 4), water, or can change chemically if the machine is allowed to sit for

[ lgnition malfunction. See Chapter 5. several months or more. Drain the tank and float chambers

[l Garburettor malfunction. See Chapter 4. {Chapter 4).

[] Fuel contaminated. The fuel can be contaminated with eitherdirtor [ Inlet air leak., Check for loose carburettor-to-inlet manifold
water, or can change chemically if the machine is allowed to sit for connections, loose or missing vacuum gauge adapter screws or
several months or more. Drain the tank and float chambers caps, or loose carburettor tops (Chapter 4).

(Chapter 4). [1 Air fiiter clogged. Renew the air filter element (Chapter 1).

2 Poor running at low speeds

Spark weak compression pressure to leak past the rings. This is usually

[ Battery voltage low. Check and recharge battery (Chapter 9). accompanied by worn rings as well, A top-end overhaul is

[] Spark plugs fouled, defective or worn out. Refer to Chapter 1 for __ necessary (Chapter 2). ; =
spark plug maintenance. [ P_mton rings worn, wea_k. broken, er sticking. Broken or sticking

[ Spark plug cap or HT wiring defective. Refer to Chapters 1 and 5 piston rings usually indicate a lubrl_caﬂon or carburation problem
for details on the ignition system. tl'.:at causes excess carbon depasits or seizures to form on the

[] Spark plug caps not making contact, N pﬁstcns a_nd rings. Top-end overhaul is necessary !C}:uapter 2).

[J Incorrect spark plugs. Wrong type;, heat range or cap [l Piston _nng—t_o—groove cleajrance ‘excess!ve. Ti‘ns is caused bly
configuration. Check and install correct plugs listed in Chapter 1. excessive wear of the piston ring lands. Piston renswal is

"] Ignition control unit defective. See Chapter 5. _ Necessary (Chapter 2). i

[ Pulse generator defective. See Chapter 5. Ll Cylinder head gasket damaged. If a head is allowed to become

"1 Ignition HT calls defective. See Chapter 5. loose, or if excessive carbon build-up on the piston crown and

X combustion chamber causes extremely high compression, the

Fuel/air mixture incorrect head gasket may leak. Retorquing the head is not always sufficient

[] Pilot screws out of adjustment (Chapter 4). ~ torestore the seal, so gasket renewal is necessary (Chapter 2),

[l Pilot jet or air passage clogged. Remove and overhaul the [ Cylinder head warped. This is caused by overheating or improperly
carburettors (Chapter 4). tighteried head nuts. Machine shop resurfacing or head renewal is

[T Air bleed holes clogged. Remove carburettor and blow out all necessary (Chapter 2).
passages (Chapter 4). L1 Valve spring broken or weak. Caused by component failure or

1 Ajrfiltter clogged, poorly sealed or missing (Chapter 1). wear; the springs must be renewed (Chapter 2).

L1 Air filter housing poorly sealed. Look for cracks, holes or loose [ Valve not seating properly. This is caused by a bent valve (from
clamps and renew or repair defective parts. over-revving or improper valve adjustment), burned valve or seat

[T1 Fuel level too high or too low. Check the float height (Chapter 4), (improper carburation) or an accumulation of carbon deposits on

[ Fuel tank breather hose obstructed. the seat (from carburation, lubrication problems). The valves must

[[1 Carburettor inlet manifolds loose. Check for cracks, breaks, tears be cleaned and/or renewed and the seats serviced if possible
or loose clamps. Renew the rubber inlet manifold joints if split or (Chapter 2).

RErisio. Poor acceleration

Compression low [[] Carburettors leaking or dirty. Overhaul the carburettors (Chapter 4).

[Tl Spark plugs loose. Remove the plugs and inspect their threads. [ Timing not advancing. The pulse .generator or the ignition control
Reinstall and tighten securely. module may be defective. If so, they must be renewed, as they

L1 Cylinder head not sufficiently tightened down. If the cylinder head can't be repaired.

Is suspected of being loose, then there's a chance that the gasket [ Carburettors not synchronised. Adjust them with a vacuum gauge
and head are damaged if the problem has persisted for any length setl or manometer (Chapter 1).

of time. The head nuts should be tightened to the proper torque in ] Engine oil viscosity too high. Using a heavier oil than that
the correct sequence (Chapter 2). recommended in Chapter 1 can damage the oil pump or

[ Improper valve clearance. This means that the valve is not closing lubrication system and cause drag on the engine.
completely and compression pressure is leaking past the valve. [ Brakes dragging. Usually caused by debris which has entered the
Check and adjust the valve clearances (Chapter 1). brake piston seals, or from a warped disc or bent axle. Repair as

[ Cylinder and/or piston worn. Excessive wear will cause necessary (Chapter 7).
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3 Poor running or no power at high speed

Firing incorrect

L

2 Dle 1E]
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Air filter restricted. Clean or renew filter (Chapter 1).

Spark plugs fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

Spark plug caps or HT wiring defective. See Chapiers 1 and 5 for
detalls of the ignition system.

Spark plug caps not in good contact. See Chapter 5.

Incorrect spark plugs. Wrong type, heat range or cap
configuration. Check and install correct plugs listed in Chapter 1.
Ignition control unit defective. See Chapter 5.

Ignition HT coils defective. See Chapter 5.

Fuel/air mixture incorrect

O

a O

i
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Main jet clogged. Dirt, water or other contaminants can clog the
main jets. Clean the fuel tap filter, the in-line filter, the float
chamber area, and the jets and carburettor orifices (Chapter 4).
Main jet wrong size. The standard jetting is for sea level
atmospheric pressure and oxygen content.

Air bleed holes clogged. Remove and overhaul carburettors
(Chapter 4).

Air filter clogged, poorly sealed, or missing (Chapter 1).

Air filter housing poorly sealed. Look for cracks, holes or loose
clamps, and renew defective parts.

Fuel level too high or too low. Check the float height (Chapter 4),
Fuel tank breather hose obstructed.

Carburettor inlet manifolds loose. Check for cracks, breaks, tears
or loose clamps. Renew the rubber inlet manifolds if they are split
or perished (Chapter 4).

Compression low

O

M

Spark plugs leose. Remove the plugs and inspect their threads.
Reinstall and tighten securely (Chapter 1),

Cylinder head not sufficiently tightened down. If the eylinder head
is suspected of being loose, then there's a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head nuts should be tightened to the proper torgue in
the correct sequence (Chapter 2).

Improper valve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve.
Check and adjust the valve clearances (Chapter 1).

Cylinder andfor piston worn. Excessive wear ‘will cause
compression pressure to leak past the rings. This is usually
accompanied by worn rings as well. A top-end overhaul is
necessary (Chapter 2).

Piston rings worn, weak; broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburation problem
that causes excess carbon depesits or seizures to form on the
pistons and rings. Top-end overhaul Is necessary (Chapter 2).

Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston renewal is
necessary (Chapter 2),

Cylinder head gasket damaged. If a head is allowed to become
loose, or If excessive carbon build-up on the piston crown and
combustion chamber causes extremely high compression, the
head dasket may leak. Retorguing the head Is not always sufficient
to restore the seal, so gasket renewal is necessary (Chapter 2).
Cylinder head warped. This is caused by overheating or improperly
tightened head nuts. Machine shop resurfacing or head renewal is
necessary (Chapter 2).

Valve spring broken or weak. Caused by component failure or
wear; the springs must be renewed (Chapter 2).

Valve not seating properly. This is caused by a bent valve (from
over-reyving or improper valve adjustment), burned valve or seat
(improper carburation) or an accumulation of carbon deposits on
the seat (from carburation or lubrication problems). The valves
must be cleaned and/or renewed and the seats serviced if possible
(Chapter 2).

Knocking or pinking

=

Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbeon particles to the
crown and chamber s the easiest way to remove the buiid-up.
Otherwise, the cylinder head will have to be removed and
decarbonised (Chapter 2).

Incorrect or poor quality fuel. Old or improper grades of fuel can
cause detonation. This causes the piston to rattle, thus the
knocking or pinking sound. Drain old fuel and always use the
recommendead fuel grade.

Spark plug heat range incorrect. Uncontrolled detonation indicates
the plug heat range is too hot. The plug in effect becomes a glow
plug, raising cylinder temperatures. Install the proper heat range
plug (Chapter 1).

Improper air/fuel mixture. This will cause the cylinders to run hot,
which leads to detonation. Clogged jets or an air leak can cause
this imbalance. Se¢ Chapter 4.

Miscellaneous causes

0

1

(R

Throttle valve doesn’t open fully. Adjust the throttle grip freeplay
(Chapter 1).

Clutch slipping. May be caused by loose or worn clutch
components. Refer to Chapter 2 for clutch overhaul procedures.
Timing not advancing. €heck ignition timing (Chapter 5).

Engine oil viscosity too high. Using a heavier oil than the one
recommended in Chapter 1 can damage the oil pump or
lubrication systerm and cause drag on the engine.

Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle. Repair as
necessary.
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4 Overheating

Engine overheats

L1 Coolant level low. Check and add coolant (Chapter 1).

L1 Leak in cooling system. Check cooling systern hoses and radiator
for leaks and other damage. Repair or renew parts as necessary
(Chapter 3).

L] Thermostat sticking open or closed. Check as described in
Chapter 3.

L] Faulty radiator cap, Remove the cap and have it pressure tested.

[l Coolant passages clogged. Drain and flush the entire system, then
refill with fresh coolant (Chapter 1).

[] Water pump defective. Remove the pump ‘and check the
compenents (Chapter 3).

[ Clogged radiator fins. Clean them by blowing compressed air
through the fins from the backside.

L1 Cooling fan or fan switch fault (Chapter 3).

Firing incorrect

[ Spark plugs fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

[0 Incorrect spark plugs.

[ ] Ignition control unit defective. See Chapter 5.

(1 Faulty ignition HT coils (Chapter 5).

Fuel/air mixture incorrect

[ Main jet clogged. Dirt, water and other contaminants can clog the
main jets. Clean the fuel tap filter, the fuel pump in-line filter, the

float chamber area and the jets and carburettor orifices (Chap-

ter 4).

Main jet wrong size. The standard jetting is for sea level

atmospheric pressure and oxygen content.

1 Airfilter clogged, poorly sealed or missing (Chapter 1),

[ Air filter housing poorly sealed. Look for cracks, holes or loose
clamps and renew or repair.

1 Fuel level too low. Check float height (Chapter 4).

1 Fuel tank breather hose obstructed.

[] Carburettor inlet manifolds loose. Check for cracks, breaks, tears

or loose clamps. Renew the rubber inlet manifeld joints if split or
perished.

5 Clutch problems

Compression too high

L] Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
piston crown and chamber s the easiest way to remove the build-
up. Otherwise, the cylinder head will have to be removed and
decarbonised (Chapter 2).

Improperly machined head surface or installation of incorrect
gasket during engine assembly,

Engine load excessive

[l Cluteh slipping. Can be caused by damaged, loose or worn clutch
components. Refer te Chapter 2 for overhaul procedures.

[l Engine oll level too high, The addition of too much oil will cause
pressurisation of the crankcase and inefficient engine operation.
Check Specifications and drain to proper level (Chapter 1).

[l Engine oil viscosity too high. Using a heavier oil than the one
recommended In Chapter 1 can damage the oil pump or
|ubrication system as well as cause drag on the engine.

L1 Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle. Repair as
necessary.

Lubrication inadequate

[l Engine oil level too low. Friction caused by intermittent lack of
lubrication or from oil that is overworked can cause overheating.
The oil provides a definite cooling function in the engine. Check the
oil level (Daily (pre-ride} checks).

[ Poor quality engine oil or incorrect viscosity or type. Oil is rated not
‘only accarding to viscosity but also according to type. Some oils
are not rated high enough far use in this engine. Refer to Chapter 1
Specifications and change to the correct oil.

Miscellaneous causes

[L] Modification to exhaust system. Most aftermarket exhaust systems
cause the engine to run leaner, which make them run hotter. When
installing an accessory exhaust system, always rejet the
carburettors.

Clutch slipping

| Insufficient clutch cable freeplay: Check and adjust (Chapter 1).
Friction plates worn or warped. Overhaul the ciutch assembly
(Chapter 2).
Plain plates warped (Chapter 2).
Clutch springs broken or weak. Old or heat-damaged (from
slipping clutch) springs should be renewed (Chapter 2).
Cluteh release mechanism defective. Renew any defective parts
(Chapter 2).
Clutch centre or housing unevenly worn. This causes improper
engagement of the plates. Renew the damaged or worn parts
(Chapter 2).

Clutch not disengaging completely

[ Excessive clutch cable freeplay. Check and adjust (Chapter 1),

[l Clutch plates warped or damaged. This will cause clutch drag,
which in turn will cause the machine to creep. Overhaul the clutch
assembly (Chapter 2).

01 [

Ll Clutch spring tension uneven. Usually caused by a sagged
or broken spring. Check and renew the springs as a set
(Chapter 2).

[ Engine oil deteriorated. Old, thin, worn out oil will not provide
proper lubrication for the plates, causing the cluteh to drag. Renew
the oil and filter (Chapter 1).

[l Engine oil viscosity too high. Using a heavier oll than
recommended in Chapter 1 can cause the plates to stick together,
putting a drag on the engine. Change to the correct weight oil
(Chapter 1).

Tl Clutch housing bush seized on mainshaft. Lack of lubrication,
severe wear of damage can cause the guide to seize on the shaft.
Overhaul of the clutch, and perhaps transmission, may be
necessary to repair the damage (Chapter 2).

[ Clutch release mechanism defective. Overhaul the clutch cover
components (Chapter 2),

[l Loose clutch centre nut. Causes housing and centre misalignment

putting a drag on the engine. Engagement adjustment continually

varies. Overhaul the clutch assembly (Chapter 2).
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6 Gearchanging problems

Doesn’t go into gear or lever doesn’t return

|

[l Selector fork(s) bent or seized. Often caused by dropping the
machine or from lack of lubrication. Overhaul the transmission
{Chapter 2).

1 Gear(s) stuck on shaft. Most often caused by a lack of lubrication
or excessive wear in transmission bearings and bushes. Overhaul
the transmission (Chapter 2).

[ Selector drum binding. Caused by lubrication failure or excessive
wear. Benew the drum and bearing (Chapter 2).

[1 Gearchange lever refurn spring weak or broken (Chapter 2).

] Gearchange lever broken. Splines stripped out of lever or shaft,
caused by allowing the |ever to get loose or from dropping the
machine. Renew necessary parts (Chapter 2).

7 Abnormal engine noise

| Clutch not disengaging. Ses above.

[| Gearchange mechanism stopper arm broken or worn. Full
engagement and rotary movement of selector drum results, Renew
the arm (Chapter 2).

Stopper arm spring broken. Allows arm to float, causing sporadic
selector operation. Renew the spring (Chapter 2).

Jumps out of gear

Selector fork(s) worn. Overhaul the transmission (Chapter 2).

Gear groove(s) worn, Overhaul the transmission (Chapter 2).

Gear dogs or dog slots worn or damaged. The gears should be
inspected and renewed. No attempt should be made to service the
waorn parts.

Overselects
| Stopper arm spring weak or broken (Chapter 2).
| Gearchange shaft return spring post broken or distorted (Chapter 2).

£
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Knocking or pinking

[ carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
piston crown and chamber is the easiest way to remove the build-
up. Otherwise, the cylinder head will have to be removed and
decarbonised (Chapter 2).

[l Incorrect or poor quality fuel. Old or improper fuel can cause
detonation. This causes the pistons to rattle, thus the knocking or
pinking sound. Drain the old fuel and always use the
recommended grade fuel (Chapter 4).

"] Spark plug heat range incorrect. Uncontrolled detonation indicates
that the plug heat range is too hot. The plug in effect becomes a
glow plug, raising cylinder temperatures. Install the proper heat
range plug (Chapter 1).

[l Improper air/fuel mixture. This will cause the cylinders to run hot
and lead to detonation, Clogged jets or an air leak can cause this
imbalance. See Chapter 4.

Piston slap or rattling

[] Cyiinder-to-piston clearance excessive. Caused by improper
assembly. Inspect and overhaul top-end parts (Chapter 2).

[] Connecting rod bent. Caused by over-revving, trying to start a
badly flooded engine or frem ingesting a foreign object into the
combustion chamber. Renew the damaged parts (Chapter 2).

[| Piston pin or piston pin bore worn or seized from wear or lack of

lubrication. Renew damaged parts (Chapter 2).

[ Piston ring(s) worn, broken or sticking. Overhaul the top-end
(Chapter 2).

] Piston seizure damage. Usually from lack of lubrication or

8 Abnormal driveline noise

overheating. Renew the pistons and bore the cylinders, as
necessary (Chapter 2).

[[] Connéecting rod upper or lower end clearance excessive. Caused
by excessive wear or lack of lubrication. Renew worn parts.

Valve noise

[ Incorrect valve clearances. Adjust the clearances by referring to
Chapter 1.

] Valve spring broken or weak. Check and renew weak valve springs
(Chapter 2).

] Camshaft or cylinder head worn or damaged. Lack of lubrication at
high rpm is usually the cause of damage. Insufficient ol or failure to
change the oll at the recommended intervals are the chief causes.
Since there are no replaceable bearings in the head, the head itself
will have to be renewed if there is excessive wear or damage
(Chapter 2).

Other noise

| Cylinder head gasket leaking.

] Exhaust pipe leaking at cylinder head connection. Caused by
improper fit of pipefs) or loose exhaust flange. All exhaust fasteners
should be tightened evenly and carefully. Failure to do this will lead
toa leak.

Crankshaft runout excessive. Caused by a bent crankshaft (from
over-rewving) or damage from an upper cylinder component failure.
| Engine mounting bolts loose. Tighten all engine mount bolts
(Chapter 2).

Crankshaft bearings worn (Chapter 2).

Camshaft drive gear assembly defective. Renew according to the
procedure in Chapter 2.

[l

O

Clutch noise

| Clutch housing/friction plate clearance excessive (Chapter 2).
Loose or damaged clutch pressure plate and/or bolts (Chapter 2).

Transmission noise

Bearings worn. Also includes the possibility that the shafts are
worn. Overhaul the transmission (Chapter 2).

Gears worn or chipped (Chapter 2).

Metal chips jammed in gear teeth. Prabably pieces from a broken
clutch, gear or selector mechanism that were picked up by the
gears. This will cause early bearing failure (Chapter 2).

O

] Engine oll level too low. Causes a howl from transmission. Also
affects engine power and clutch operation (Chapter 7).

Final drive noise

1 Chain not adjusted properly (Chapter 1).

[ Front or rear sprocket loose. Tighten fasteners (Chapter 8).

[1 Sprockets worn. Renew both sprockets and chain as a set
Ll

[

(Chapter 8).
Rear sprocket warped. Renew both sprockets and chain as a set
(Chapter 6).

| 'Cush drive dampers worn (Chapter 6).
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9 Abnormal frame and suspension noise

Front end noise

[l Lowfluid level or improper viscosity oil in forks. This can sound like
spurting and is usually accompanied by irregular fork action
(Chapter 8).

Spring weak or broken. Makes a clicking or scraping sound. Fork
oil, when drained, will have a lot of metal particles in it (Chapter 6).
Steering head bearings loose or damaged. Clicks when braking.
Check and adjust or renew as necessary (Chapters 1 and 6).

Fork yokes loose. Make sure all clamp pinch bolts are tightened to
the specified torque (Chapter 6).

Fork tube bent. Good possibility if machine has been dropped.
Renew the tube (Chapter &),

Front axle bolt or axle clamp bolts loose. Tighten them tg the
specified torque (Chapter 7).

Worn wheel bearings. Check (Chapter 1) and renew (Chapter 7).

Shock absorber noise

[ Fluid level incorrect. Indicates a leak caused by defective seal,
Shock will be covered with oil. Renew shock or seek advice on
repair from a suspension specialist (Chapter 6).

[[] Defective shack absorber with internal damage. This is in the bady

of the shock and can’t be remedied. The shock must be renewed

(Chapter 6),
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] Bent or damiaged shock body. Renew the shock (Chapter 6).
_| Loose or worn suspension linkage components. Check and renew
bearings where possible (Chapter 6).

Brake noise

[l Squeal caused by pad shim not installed or positioned correctly
{(where fitted) (Chapter 7).

] Squeal caused by dust on brake pads. Usually found in
combination with glazed pads. Clean using brake cleaning solvent
(Chapter 7).

[ Contamination of brake pads. Oll, brake fluid or dirt causing brake

te chatter or squeal. Clean or renew pads (Chapter 7).

Pads glazed. Caused by excessive heat from prolonged use or

from contamination. De not use sandpaper, emery cloth,

carborundum cloth or any other abrasive te roughen the pad
surfaces as abrasives will stay in the pad material and damage the
disc. A very fine flat file can be used, but pad renewal is suggested

as a cure (Chapter 7).

Disc warped. Can cause a chattering, clicking or intermittent

squeal. Usually accompanied by a pulsating lever-and uneven

braking. Renew the disc (Chapter 7).

[ Worn wheel bearings. Check (Chapter 1) and renew (Chapter 7).

]

10 Oil pressure warning light comes on

Engine lubrication system

[ Engine ojl pump defective, blocked oil strainer gauze or failed relief
valve. Carry out oil pressure check (Chapter 2).

[] Engine oil level low. Inspect for leak or other problem
causing low oil level and add recommended oil (Daily (pre-ride)
checks).

L1 Engine oll viscosity too low. Very old, thin oil or an improper weight
of oil used in the engine. Change to correct oll (Chapter 1).

L] Camshaft or journals worn. Excessive wear causing drop in oll
pressure. Renew camshaft and/or/cylinder head. Abnormal wear

11 Excessive exhaust smoke

could be caused by oil staryation at high rpm from low oil level or
improper weight or type of oil (Chapter 1).

Check and renew crankshaft and/or bearings (Chapter 2),

Electrical system

L1 Oil pressure switch defective. Check the switch aceording to the
procedure in Chapter 9. Renew it If it is defective.

L1 Oil pressure warning light circuit defective. Check for pinched,
shorted, disconnected or damaged wiring (Chapter 9),

White smoke

[] Piston oil ring worn. The ring may be broken or damaged, causing

aoll from the crankease to be pulled past the piston into the

combustion chamber. Renew the rings (Chapter 2).

Cylinders worn, cracked, or scored, Caused by overheating or oll

starvation. The cylinders will have to be rebored and new pistons

installed,

Valve oil seal damaged or worn. Renew ol seals (Chapter 2).

Valve guide worn. Have the guides renewed by an engineer

(Chapter 2). '

Engine oil level too high, which causes the oil to be forced past the

rings. Drain ofi to the proper level (Daily (pre-ride) checks).

Head gasket broken between ol return and cylinder. Causes oil to

be pulled into the combustion chamber. Renew the head gasket

and check the head for warpage (Chapter 2).

1 Abnormal crankcase pressurisation, which forces oil past the rings.
Clogged breather is usually the cause:

Black smoke
[ Air filter clogged. Clean or renew the element (Chapter 1),

0O Qg
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[] Main jet too large or loose. Compare the jet size to the
Specifications (Chapter 4).

[l Choke cable or linkage shaft stuck, causing fuel to be pulled
through choke circuit (Chapter 4),

[1 Fuel fevel too high. Check and adjust the float height(s) as
necessary (Chapter 4).

[Tl Float needle valve held off needle seat. Clean the float chambers

and fuel line and ren ew the needles and seats if necessary
(Chapter 4).

Brown smoke

] Main jet too small or clogged. Lean condition caused by wrong
size main jet or by a restricted orifice. Clean float chambers and
Jets and compare jet size to Specifications (Chapter 4).

1 Fuel flow insufficient. Float needle valve stuck closed due to
chemical reaction with old fuel. Float height incorrect. Restricted
fuel line. Clean line and float chamber and adjust floats if
necessary.

[ Carburettor inlet manifold clamps loose (Chapter 4),

[_] Air filter poorly sealed or not installed (Chapter 1).
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12 Poor handling or stability

Handlebar hard to turn

[l Steering head bearing adjuster nut too tight. Check adjustment as

described in Chapter 1.

[ Bearings damaged. Roughness can be felt as the bars.are tumned

from side-to-side. Renew bearings (Chapter 6).

from dropping the machine. Renew bearings (Chapter 6).

Disassemble steering head and repack bearings (Chapter 6).

[[] Steering stem bent. Caused by a collision, hitting a pothole or by
dropping the machine. Renew damaged part. Don't try to

straighten the steering stem (Chapter 8).
Front tyre air pressure too low (Chapter 1).

| Races dented or worn, Denting results from wear in only one
position (eg, straight ahead), from 2 callision or hitting a pothole or

[] Steering stem lubrication inadequate. Causes are grease getting
hard from age or being washed out by high pressure car washes.

Handlebar pulls to one side

|

O
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Frame bent. Definitely suspect this If the machine has been
dropped. May or may not be accompanied by cracking near the
bend. Renew the frame (Chapter 6).

Wheels out of alignment. Caused by improper location of axle
spacers or from bent steering stem or frame (Chapter 6).
Swingarm bent or twisted as the result of impact damage. Renew
the swingarm (Chapter 6).

Steering stem bent. Caused by impact damage or by dropping the
motorcycle. Renew the steering stem (Chapter 6).

Fork tube bent. Disassemble the forks and renew the damaged
parts (Chapter 8).

Fork oil level uneven. Check and add or drain as necessary
(Chapters 1 and 8).

Poor shock absorbing qualities

! Too hard:
Handlebar shakes or vibrates excessively a) Front fork oil level excessive (Chapter 6).
= b) Front fork oil viscosity too high. Use a lighter oil (see the
| Tyres warn or out of balance (Chapter 7). Specifications in Chapter 6).
il Swingarm bearir_rgs worn. Renew worn bearings (Chapter 6). ¢ Front fork tube bent. Causes a harsh, sticking feeling (Chapter 6).
] Wheel rim(s) warped or damaged. Inspect wheels for runout d) Front fork internal damage (Chapter 6).
~ (Chapter 7). e) Incorrect adjustment setting (Chapter 6).
[ Wheel bearings worn. Worn frent or rear wheel bearings can cause ) Rear shock shaft or body bent or damaged (Chapter 6).
poor tracking, Worn front bearings will cause wobble (Chapters 1 g) Rear shock internal damage.
and 7). h) Tyre pressure too high (Chapter 1).
[] Handlebar clamp bolts loose. Tighten them to the specified torque [ Too soft:
(Chapter 8). a) Front fork or rear shock ol insufficient and/or leaking (Chapter 6).
[ Fork yoke bolts loose. Tighten them to the specified torque b} Front fork oil level too low (Chapter 6).
(Chapter 8). ¢) Front fork oil viscosity too light (Chapter 6).
[] Engine mounting bolts loose. Will cause excessive vibration with d) Front fork springs weak or broken (Chapter 6).
increased engine rpm (Chapter 2). e) Shock internal damage or leakage (Chapter 6).
13 Braking problems
Brakes are spongy, don’t hold % Axle bent. F*el::gr a;de (Clzgﬁter 7).
e . . . . | Brake caliper bolts loose (Chapter 7).
= ,::rt:n ::Z‘:: I?Tf;ﬁgei:giéﬁt;igtfg tz r;'ri&::; cgli;r;d?;rﬂuzd Vel [ Brake caliper sliders damaged or sticking, causing caliper to bind,
_ Y ge- P o {Chaptexi). Lubricate the sliders or renew them If they are corroded or bent
[Tl Pads or disc worn (Chapters 1 and 7). (Chapter 7).
[ Brake fluid leak. Locate problem and renew faulty component 1 Wheel warped or otherwise damaged (Chapter 7).
-_, (Chaptar_ 7). - - ] Wheel bearings damaged or worn (Chapter 7).
] Contaminated pads. Caused by contamination with oil, grease,
brake fluid, etc. Renew pads. Clean disc thoroughly with brake Brakes drag
cleaner (Chapter 7). ] Master cylinder piston seized. Caused by wear or damage to
] Brake fluid deteriorated. Fluld is old or contaminated. Drain piston or eylinder bore (Chapter 7).
syster, replenish with new fluid and bleed the system (Chapter 7). ] Lever balky or stuck. Check pivot and lubricate (Chapter 7).
[l Master cylinder internal parts worn or damaged causing fluid to [ Brake caliper binds. Caused by inadequate |ubrication of caliper
bypass. Overhaul master cylinder (Chapter 7). slider pins (Chapter 7).
[C] Master cylinder bore scratched by foreign material or broken [] Brake caliper piston seized in bore. Caused by wear or ingestion of
‘spring. Repair or renew master cylinder (Chapter 7). dirt past deteriorated seals (Chapter 7).
[l Disc warped. Renew disc (Chapter 7). [[] Brake pad damaged. Pad material separated from backing plate.
Usually caused by faulty manufacturing process or from contact
Brake lever or pedal pulsates with chemicals. Renew pads (Chapter 7).
] Disc warped. Renew disc (Chapter 7). [ Pads improperly installed (Chapter 7).
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14 Electrical problems

Battery dead or weak

[l Battery faulty. Caused by sulphated plates which are shorted
through sedimentation. Also, broken battery terminal making only

occasional contact (Chapter 9).

electrical accessories.

(M50 = [E

Regulator/rectifier defective (Chapter 9).

Battery cables making poor contact (Chapter 9).
Load excessive. Caused by addition of high wattage lights or other

Ignition (main) switch defective. Switch either earths internally or
fails to shut off system. Renew the switch (Chapter 9),

[[] Alternator stator coil open or shorted (Chapter 9).

[1 Wiring faulty. Wiring earthed or connections loose in ignition,
charging or lighting circuits (Chapter 9).

Battery overcharged

(Chapter 9).

Fault Finding Equipment

[1 Regulator/rectifier defective. Overcharging is noticed when battery
gets excessively warm (Chapter 9).

] Battery defective. Renew battery (Chapter 9).

[] Battery amperage too low, wrong type or size. Install
manufacturer's specified amp-hour battery to handle charging load

Checking engine compression

@® Low compression will result in exhaust
smoke, heavy oil consumption, poor starting
and poor performance. A compression test
will provide useful information about an
engine's condition and if performed regularly,
can give warning of trouble before any other
symptoms become apparent.

® A compression gauge will be required,
along with an adapter to suit the spark plug
hole thread size. Note that the screw-in type
gauge/adapter set up is preferable to the
rubber cone type.

@® Before carrying out the test, first check the
valve clearances as described in Chapter 1.

i Run the engine until it reaches normal
operating temperature, then stop it and
remove the spark plug(s), taking care not to
scald your hands on the hot componenits.

2 Install the gauge adapter and compression
gauge in No. 1 cylinder spark plug hole (see
illustration 1).

3 On kickstart-equipped motorcycles, make
sure the ignition switch is OFF, then open the
throttle fully and kick the engine over a couple
of times until the gauge reading stabilises.

4 On motorcycles with electric start only, the
procedure will differ depending on the nature
of the ignition system. Flick the engine kill
switch (engine stop switch) to OFF and turn

a e
Screw the compression gauge adapter
into the spark plug hole, then screw the
gauge into the adapter
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the ignition switch ON; open the throttle fully
and crank the engine over on the starter motor
for a couple of revolutions until the gauge
reading stabilises, If the starter will not operate
with the kill switch OFF, turn the ignition switch
OFF and refer to the next paragraph.

5 Install the spark plugs back into their
suppressor caps and arrange the plug
electrodes so that their metal bodies are
earthed (grounded) against the cylinder head;
this is essential to prevent damage to the
ignition system as the engine is spun over
(see illustration 2). Position the plugs well
away from the plug holes otherwise there is a
risk of atomised fuel escaping from the
combustion chambers and igniting. As a
safety precaution, cover the top of the valve
cover with rag. Now turn the ignition switeh
ON and kill switch ON, open the throttle fully
and crank the engine over on the starter
motor for a couple of revolutions untll the
gauge reading stabilises.

All spark plugs must be earthed
(grounded) against the cylinder head

6 After one or two revolutions the pressure
should build up to a maximum figure and then
stabilise. Take a note of this reading and on
multi-cylinder engines repeat the test on the
remaining cylinders.

7 The correct pressures are given in Chapter
2 Specifications. If the results fall within the
specified range and on multi-cylinder engines
all are relatively equal, the engine is in good
condition. If there is a marked difference
between the readings, or if the readings are
lower than specified, inspection of the top-
end components will be required.

8 Low compression pressure may be due to
worn cylinder bores, pistons or rings, failure of
the cylinder head gasket, worn valve seals, or
poor valve seating.

9 To distinguish between cylinder/piston
wear and valve leakage, pour a small quantity
of ol into the bore to temporarily seal the
piston rings, then repeat the compression
tests (see illustration 3). If the readings show
a noticeable increase in pressure this
confirms that the cylinder bore, piston, or
rings are worn. If, however, no change is
indicated, the cylinder head gasket or valves
should be examined.

Bores can be temporarily sealed with a
squirt of motor oil

10 High compression pressure Indicates
excessive carbon build-up in the combustion
chamber and on the piston crown. If this is the
case the cylinder head should be removed
and the deposits removed. Note that
excessive carbon build-up Is less likely with
the used on modern fuels.

Checking battery open-circuit

voltage
A never smoke or create any
sparks in the vicinity of the
battery. Never allow the electrolyte to
contact your skin or clothing - if it does,
wash it off and seek immediate medical
attention.
@® Before any electrical fault is investigated
the battery should be checked.
® You'll need a dc voltmeter or multimeter to
check battery voltage. Check that the leads
are inserted in the correct terminals on the
meter, red lead to positive (+ve), black lead to
negative (-ve). Incorrect connections can
damage the metar.
@ A sound fully-charged 12 volt battery
should produce between 12.3 and 12.6 volts
across its terminals (12.8 volts for a
malntenance-free battery). On machines with
a 6 volt battery, voltage should be between
6.1 and 6.3 volts.
1 Set a multimeter to the O to 20 voits dc
range and connect its probes across the

Warning: The gases produced
by the battery are explosive -

+ LEAD
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Measuring open-circuit battery voltage

battery terminals. Connect the meter's
positive (+ve) probe, usually red, to the battery
positive (+ve) terminal, followed by the
meter's negative (-ve) probe, usually black, to
the battery negative terminal (-ve) (see
illustration 4).

2 If battery voltage is low (below 10 voits on a
12 volt battery or below 4 volts on a six volt
battery), charge the battery and test the
voltage again. If the battery repeatedly goes
flat, investigate the motorcycle's charging
system.

Checkmggml‘! specific

gravity (SG)
A never smoke or create any
sparks in the vicinity of the
battery. Never allow the electrolyte to
contact your skin or clothing - if it does,
wash it off and seek immediate medical
attention.
® The specific gravity check gives an
indication of a battery’s state of charge.
® A hydrometer is used for measuring
specific gravity. Make sure you purchase one
which has a small enough hose to insert in the
aperture of a motorcycle battery.
@ Specific gravity is simply a measure of the
electrolyte’s density compared with that of
water. Water has an SG of 1.000 and fully-
charged battery electrolyte is about 26%
heavier, at 1.260.
@ Specific gravity checks are not possible on
maintenance-free batteries. Testing the open-
circuit voltage is the only means of
determining their state of charge.

Warning: The gases produced
by the battery are explosive -

Float-type hydrometer for measuring
battery specific gravity

1 To measure SG, remove the battery from the
motorcycle and remove the first cell cap. Draw
some electrolyte into the hydrometer and note
the reading (see illustration 5). Return the
electrolyte to the cell and install the cap.

2 The reading should be in the region of
1.260 to 1.280. If SG is below 1.200 the
battery needs charging. Note that SG will vary
with temperature; it should be measured at
20°C (68°F). Add 0.007 to the reading for
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every 10°C above 20°C, and subtract 0.007
from the reading for every 10°C below 20°C.
Add 0.004 to the reading for every 10°F above
68°F, and subtract 0.004 from the reading for
every 10°F below B8°F.

3 When the check is complete, rinse the
hydrometer thoroughly with clean water.

Checking for continuity

® The term continuity describes the
uninterrupted flow of electricity through an
electrical circuit. A continuity check will
determine whether an open-circuit situation
exists.

® Continuity can be checked with an
ohmmeter, multimeter, continuity tester or
battery and bulb test circuit (see illustrations
6, 7 and B),

6

r EW | e
Digital multimeter can be used for all
electrical tests

Battery and bulb test circuit

® All of these instruments are self-powered
by a battery, therefore the checks are made
with the ignition OFF.

@ As a safety precaution, always disconnect
the battery negative (~ve) lead before making
checks, particularly if ignition switch checks
are being made.

@ If using a meter, select the appropriate
ohms scale and check that the meter reads
infinity (==). Touch the meter probes together
and check that meter reads zero; where
necessary adjust the meter so that it reads
Zero.

@ After using a meter, always switch it OFF
to conserve its battery.

Switch checks

1 If a switch is at fault, trace its wiring up to
the wiring connectors. Separate the wire
connectors and inspect them for security and
condition. A build-up of dirt or corrosion here
will most likely be the cause of the problem -
clean up and apply a water dispersant such
as WD40.

Continuity check of front brake light
switch using a meter - note split pins used
to access connector terminals

2 If using a test meter, set the meter to the
ohms x 10 scale and connect its probes
across the wires from the switch (see
illustration 9). Simple ON/OFF type switches,
such as brake light switches, only have two
wires whereas combination switches, like the
ignition switch, have many internal links.
Study the wiring diagram to ensure that you
are connecting across the correct pair of
wires. Continuity (low or no measurable
resistance - 0 ohms) should be indicated with
the switch ON and no continuity (high
resistance) with it OFF.

3 Note that the polarity of the test probes
doesn't matter for continuity checks, although
care should be taken to follow specific test
procedures if a diode or solid-state
component is being checked.

4 A continuity tester or battery and bulb
circult can be used in the same way. Connect
its probss as described above (see
illustration 10). The light should come on to
indicate continuity in the ON switch position,
but should extinguish in the OFF position.

P

Continuity check of rear brake light switch
using a continuity tester

Wiring checks

® Many electrical faults are caused by
damaged wiring, often due to incorrect
routing or chaffing on frame components,

@ Loose, wet or corroded wire connectors
can also be the cause of electrical problems,
especially in exposed locations.

1 A continuity check can be made on a single
length of wire by disconnecting it at each end
and connecting a meter or continuity tester
across both ends of the wire (see illus-
tration 11).

: - it

Continuity check of front brake light
switch sub-harness

2 Continuity (low or no resistance - 0 chms)
should be indicated if the wire is good. If no
continuity (high resistance) is shown, suspect
a broken wire.

Checking for voltage

@ A voltage check can determine whether
current is reaching a component.

@ Voltage can be checked with a dc
voltmeter, multimeter set on the dc volts
scale, test light or buzzer (see illustrations 12
and 13). A meter has the advantage of being
able to measure actual voltage.
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A simple test light can be used for voltage
checks

A buzzer is useful for voltage checks

@ \When using a meter, check that its leads
are inserted in the correct terminals on the
meter, red to positive (+ve), black to negative
(-ve). Incorrect connections can damage the
meter.

@ A voltmeter (or multimeter set to the de
volts scale) should always be connected in
parallel (across the load). Connecting it in
series will destroy the meter.

@ Voltage checks are made with the ignition
ON.

1 First identify the relevant wiring circuit by
referring to the wiring diagram at the end of
this manual. If other electrical components
share the same power supply (ie are fed from
the same fuse), take note whether they are
working correctly - this is useful information in
deciding where to start checking the circuit.

Checking for voltage at the rear brake light
power supply wire using a meter. ..

2 If using a meter, check first that the meter
leads are plugged into the correct terminals
on the meter (see above). Set the meter to the
de volts function, at a range suitable for the
battery voltage. Connect the meter red probe
(+ve) to the power supply wire and the black
probe to a good metal earth (ground) on the
motorcycle's frame or directly to the battery
negative (-ve) terminal (see illustration 14).
Battery voltage should be shown on the meter
with the ignition switched ON.

3 If using a test light or buzzer, connect its
positive (+Ve) probe to the power supply
terminal and its negative (-ve) probe to a good
earth (ground) on the motorcycle’s frame or
directly to the battery negative (-ve) terminal
(see illustration 15). With the ignition ON, the
test light should illuminate or the buzzer
sound.

connection to the frame (arrow)

4 If no voltage is indicated, work back
towards the fuse continuing to check for
voltage. When you reach a point where there
is voltage, you know the problem lies between
that peint and your last check point.

Checking the earth (ground)

@ Earth connections are made either directly
to the engine or frame (such as sensors,
neutral switch etc. which only have a positive
feed) or by a separate wire into the earth
circult of the wiring harness. Alternatively a
short earth wire is sometimes run directly from
the component to the motoreycle’s frame.

® Corrosion is often the cause of a poor
earth connection,

@ |f total fallure is experienced, check the
security of the main earth lead from the
negative (-ve) terminal of the battery and also
the main earth (ground) point on the wiring
hamess. If corroded, dismantle the connection
and clean all surfaces back to bare metal.

1 To check the earth on a component, use an
insulated jumper wire to temporarily bypass
its earth connection (see illustration 16).
Connect one end of the jumper wire between
the earth terminal or metal body of the
component and the other end to the
motaoreycle's frame.

BIELTE I N

A selection of jumper wires for making
earth (ground) checks

2 |f the circuit works with the jumper wire
installed, the original earth circuit Is faulty.
‘Check the wiring for open-circuits or poor
connections. Clean up direct earth
connections, removing all traces of corrosion
and remake the Joint. Apply petrcleum jelly to
the joint to prevent future cerrosion.

Tracing a short-circuit

@ A short-circuit occurs where current shorts
to earth (ground) bypassing the circuit
components. This usually results in a blown
fuse.

@ A short-circuit is most likely to oceur where
the insulation has worn through due to wiring
chafing on a component, allowing a direct
path to earth (ground) on the frame.

1 Remove any bodypanels necessary to
access the circuit wiring.

2 Check that all electrical switches in the
circuit are OFF, then remove the circuit fuse
and connect a test light, buzzer or voltmeter
(set to the dc scale) across the fuse terminals.
No voltage should be shown.

3 Move the wiring from side to side whilst
observing the test light or meter. When the
test light comes on, buzzer socunds or meter
shows voltage, you have found the cause of
the short. It will usually shown up as damaged
or burned insulation.

4 Note that the same test can be performed
on each component in the circuit, even the
switch.
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A

ABS (Anti-lock braking system) A system,
usually electronically controlled, that senses
Incipient wheel lockup during braking and
relieves hydraulic pressure at wheel which is
about to skid.

Aftermarket Components suitable for the

motorcycle, but not produced by the motorcycle

manufacturer.

Allen key A hexagonal wrench which fits into a
recessed hexagonal hole.

Alternating current (ac) Current produced by
an alternator. Requires converting to direct
current by a rectifier for charging purposes.
Alternator Converts mechanical energy from the
engine into electrical energy to charge the
battery and power the electrical system.
Ampere (amp) A unit of measurement for the
flow of electrical current. Current = Volts = Ohms.
Ampere-hour (Ah) Measure of battery capacity.
Angle-tightening A forgue expressed in

degrees. Often follows a conventional tightening
torque for cylinder head or main bearing
fasteners (see illustration).

Angle-tightening cylinder head bolts

Antifreeze A substance (usually ethylene glycol)
mixed with water, and added to the cooling
system, to prevent freezing of the coolant in
winter. Antifreeze also contains chemicals to
inhibit corrosion and the formation of rust-and
other deposits that would tend to clog the
radiator and coolant passages and reduce
cooling efficiency.

Anti-dive System attached to the fork lower leg
(slider) to prevent fork dive when braking hard.
Anti-seize compound A coating that reduces
the risk of seizing on fasteners that are subjected
to high temperatures, such as exhaust clamp
bolts and nuts.

APl American Petroleum Institute. A quality
standard for 4-stroke mator olls.

Asbestos A natural fibrous mineral with great
heat resistance, commonly used in the
composition of brake friction materials. Asbestos
is a heaith hazard and the dust created by brake
systems should never be inhaled or ingested.
ATF Automatic Transmission Fluid. Often used
in front forks.

ATU Automatic Timing Unit. Mechanical device
for advancing the ignition timing on early
angines.

ATV All Terrain Vehicle. Often called a Quad.
Axial play Side-to-side movement.

Axle A shaft on which a wheel revolves. Also
known as a spindle,

Backlash The amount of movement between
meshed components when one component is
held still. Usually applies to gear teeth.

Ball bearing A bearing consisting of a hardened
Inner and outer race with hardened steel balls
between the two races.

Bearings Used between two working surfaces
to prevent wear of the components and a build-
up of heat. Four types of bearing are commonly
used on motorcycles: plain shell bearings, ball
bearings, tapered roller bearings and needle
roller bearings.

Bevel gears Used to turn the drive through 90°.
Typical applications are shaft final drive and
camshaft drive (see illustration).

.' L
Bevel gears are used to turn the drive
through 90°

BHP Brake Horsepower. The British
measurement for engine power output. Power
output is now usually expressed In kilowatts
(kWWV).

Bias-belted tyre Similar construction to radial
tyre, but with outer belt running at an angle to the
whesal! rim.

Big-end bearing The bearing in the end of the
connecting rod that's attached to the crankshaft.
Bleeding The process of removing air from an
hydraulic system via a bleed nipple or bleed
sSCrew.

Bottom-end ‘A description of an engine's
crankcase components and all companents
contained there-in.

BTDC Before Top Dead Centre in terms of piston
position. Ignition timing Is often expressed in terms
of degrees or millimetres BTDC.

Bush A cylindrical metal or rubber component
used between two moving parts.

Burr Rough edge left on a component after
machining or asa result of excessive wear,

C

Cam chain The chain which takes drive from the
crankshaft to the camshaft(s).

Canister The main component in an evaporative
emission control system (California market only);
contains activated charcoal granules to trap
vapours from the fuel system rather than allowing
them to vent to the atmosphere.

Castellated Ressmbling the parapets along the
top of a castle wall. For example, a castellated
wheel axle or spindle nut.

Catalytic converter A device in the exhaust
system of some machines which converts certain

pollutants in the exhaust gases into less harmful
substances.

Charging system Description of the
components which charge the battery, ie the
alternator, rectifer and regulator.

Circlip A ring-shaped clip Used to prevent
endwise movement of cylindrical parts and
shafts. An internal circlip is installed in a groove
in-a housing; an external circlip fits into a groove
on the outside of a cylindrical
plece such as a shaft. Also known as a snap-ring.
Clearance The amount of space between two
parts. For example, between a piston and a
cylinder, between a bearing and a journal, etc.
Coil spring A spiral of elastic steel found in
various sizes throughout a vehicle, for example
as a springing medium in the suspension and in
the valve train.

Compression Reduction in volume, and
increase in pressure and temperature, of a gas,
caused by squeezing it into a smaller space.
Compression damping Contrals the speed the
suspension comprasses when hitting a bump.
Compression ratio The relationship between
cylinder volume when the piston is at top dead
centre and cylinder volume when the piston is at
bottom dead centre,

Continuity The uninterrupted path in the flow of
electricity. Little or no measurable resistance.
Continuity tester Self-powered bleeper or test
light which indicates continuity.

Cp Candlepower. Bulb rating cormmon found on
US motorcycles.

Crossply tyre Tyre plies arrangsd In a
criss-cross pattern. Usually four or six plies used,
hence 4PR or 6PR in tyre size codes.

Cush drive Rubber damper segments

fitted between the rear wheel and final drive
sprocket to absorb transmission shocks (see
illustration).

Cush drive rubbers dampen out
transmission shocks

D

Degree disc Calibrated disc for measuring
piston position. Expressed in degrees.

Dial gauge Clock-type gauge with adapters for
measuring runout and piston position. Expressed
in mm or inches.

Diaphragm The rubber membrane in a master
cylinder or garburettor which seals the upper
charnber.

Diaphragm spring A single sprung plate often
used in clutches,

Direct current (dc) Current produced by a dc
generator.
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Decarbonisation The process of removing
carbor deposits - typically from the combustion
chamber, valves and exhaust port/system.
Detonation Destructive and damaging
explosion of fuel/air mixture in combustion
chamber instead of controlled buming.

Diode An electrical valve which only allows
current to flow in one direction. Commonly used
In rectifiers and starter interlock systems,

Disc valve (or rotary valve) A induction system
used on some two-stroke engines.
Double-overhead camshaft (DOHC) An engine
that uses two overhead camshafts, one for the
intake valves and one for the exhaust valves.
Drivebelt A toothed belt used to transmit drive
to the rear wheel an some motorcycles. A
drivebelt has also been used to drive the
camshafts. Drivebelts are usually made of Kevlar.
Driveshaft Any shaft used to transmit motion,
Commonly used when referring to the final
driveshaft on shaft drive motoreycles.

E

Earth return The return path of an electrical
cirguit, utilising the motoreycle's frame.

ECU (Electronic Control Unit) A computer
which controls (for instance) an ignition system,
or an anti-lock braking system.

EGO Exhaust Gas Oxygen sensor. Sometimes
called a Lambda sensor.

Electrolyte The fiuid in a lead-acid battery.
EMS (Engine Management System) A
computer controlled system which manages the
fuel injection and the ignitien systems in an
integrated fashion.

Endfloat The amount of lengthways movement
between two parts. As applied to a crankshaft,
the distance that the crankshaft can move side-
to-side in the crankcase.

Endless chain A chain having no joining link.
Common use for cam chains and final drive
chains.

EP (Extreme Pressure) Oil type used in
locations where high loads are applied, such as
between gear testh.

Evaporative emission control system
Describes a charcoal filled canister which stores
fuel vapours from the tank rather than allowing
them to vent to the atmosphere, Usually only
fitted to California models and referrad to as an
EVAP system.

Expansion chamber Section of two-stroke
engine exhaust system so designed to improve
engine efficiency and boost power.

F

Feeler blade or gauge A thin strip or blade of
hardened steel, ground to an exact thickness,
used to check or measure clearancas between
parts.

Final drive Description of the drive from the
transmission to the rear wheel, Usually by chain
or shaft, but sometimes by belt.

Firing order The order in which the engine
cylinders fire, or deliver their power strokes,
beginning with the number one cylinder.
Flooding Term used to describe a high fuel level
in the carburettor float chambers, leading to fuel
overflow. Also refers to excess fuel in the
combustion chamber due to incorrect starting
technigue.

Free length The no-load state of a component
when measured. Clutch, valve and fork spring
lerigths are measured at rest, without any
preload.

Freeplay The amount of travel before any action
takes place. The looseness in a linkage, or an
assembly of parts, between the initial application
of force and actual movement. For example, the
distance the rear brake pedal moves before the
rear brake is actuated.

Fuel injection The fuel/air mixture Is metered
electronically and directed into the engine intake
ports (indirect Injection) or into the cylinders
(direct injection). Sensors supply Information on
engine speed and conditions.

Fuel/air mixture The charge of fuel and air
going into the engine. See Stoichiometric ratio.
Fuse An electrical device which protects a
circuit against accidental overload. The typical
fuse contains a soft piece of metal which is
calibrated to melt at a predetermined current
flow (expressed as amps) and break the circuit.

G

Gap The distance the spark must travel in
jumping from the centre electrode to the side
electrode in a spark plug. Also refers to the
distance between the ignition rotor and the
pickup coll in an electronic ignition system.
Gasket Any thin, soft material - usually cork,
cardboard, asbestos or soft metal - installed
between two metal surfaces to ensure a good
seal. For instance, the cylinder head gasket seals
the joint between the block and the cylinder
head.

Gauge An instrument panel display used to
monitor engine conditions. A gauge with a
movable pointer on a dial or a fixed scale is an
analogue gauge. A gauge with a numerical
readout is called a digital gauge.

Gear ratios The drive ratio of a pair of gearsina
gearbox, calculated on their number of teeth.
Glaze-busting see Honing

Grinding Process for renovating the valve face
and valve seat contact area in the cylinder head.
Gudgeon pin The shaft which connects the
connecting rod small-end with the piston. Often
called a piston pin or wrist pin.

H

Helical gears Gear teeth are slightly curved and
produce less gear noise that straight-cut gears.
Often used for primary drives.

cylinder head

Helicoil A thread insert repair system.
Commonly used as a repair for stripped spark
plug threads (see illustration),

Honing A process used to break down the glaze
on a cylinder bore (also called glaze-busting).
Can'also be carried out to roughen a rebored
cylinder to aid ring bedding-in.

HT High Tension Description of the electrical
circuit from the secondary winding of the ignition
coil to the spark plug.

Hydraulic A liquid filled system used to transmit
pressure from one component to another.
Common uses on motorcycles: are brakes and
clutches.

Hydrometer An instrument for measuring the
specific gravity of a lead-acid battery.
Hygroscopic Water abserbing. In motercycle
applications, braking efficiency will be reduced if
DOT 3 or 4 hydraulic fluid absorbs water from the
air - care must be taken to keep new brake fluid
in tightly sealed containers.

Ibf ft Pounds-force feet, An imperial unit of
torque. Sometimes written as ft-lbs.

Ibf in Pound-foree inch. An imperial unit of
torque, applied to components where a very low
torgue is required. Sometimes written as in-lbs.
IC Abbreviation for Integrated Circuit.

Ignition advance Means of increasing the
timing of the spark at higher engine speeds.
Done by mechanical means (ATU) on early
engines or electronically by the ignition control
unit on later engines.

Ignition timing The moment at which the spark
plug fires, expressed in the number of crankshaft
degrees before the piston reaches the top of its
stroke, or in the number of millimetres before the
piston reaches the top of its stroke.

Infinity (=<} Description of an open-circuit
electrical state, where no continuity exists.
Inverted forks (upside down forks) The sliders
or lower legs are held in the yokes and the fork
tubes or stanchions are connected to the whes|
axle (spindle). Less unsprung weight and stiffer
construction than conventional forks.

J

JASO Quality standard for 2-stroke oils.
Joule The unit of elecirical energy.
Journal The bearing surface of a shaft.

K

Kickstart Mechanical means of turning the
engine over for starting purposes. Only usually
fitted to mopeds, small capacity motorcycles and
off-road motoreycles.

Kill switch Handebar-mounted switch for
smergency ignition cut-out. Cuts the ignition
cireuit on all models, and additionally prevent
starter motor operation on others.

km Symbol for kilometre.

kph Abbreviation for kilometres per hour.

L

Lambda (i) sensor A sensor fitted in the
exhaust system to measure the exhaust gas
oxygen content (excess air factor).
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Lapping see Grinding.

LCD Abbreviation for Liquid Crystal Display.
LED Abbreviation for Light Emitting Diode.
Liner A steel cylinder liner inserted in a
aluminium alloy eylinder block.

Locknut A nut used to lock an adjustment nut,
ar other threaded component, in place.
Lockstops The lugs on the lower triple clamp
(yoke) which abut those on the frame, praventing
handlebar-to-fuel tank contact.

Lockwasher A form of washer designed to
prevent an attaching nut from working loose.

LT Low Tension Description of the electrical
circuit from the power supply to the primary
winding of the ignition cail.

M

Main bearings The bearings between the
crankshaft and crankcase.

Maintenance-free (MF) battery A sealed
battery which cannot be topped up.
Manometer Mercury-filled calibrated tubes
used to measure intake tract vacuum. Used to
synchronise carburettors en multi-cylinder
engines.

Micrometer A precision measuring instrument
that measures component outside diameters
(see illustration).
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Tappet shims are measured with a
micrometer

MON (Motor Octane Number) A measurs of a
fuel's resistance to knock.

Monograde oil An oil with a single viscosity, eg
SAEBOW.

Monoshock A single suspension unit linking the
swingarm or suspension linkage to the frame.
mph Abbreviation for miles per hour.
Multigrade oil Having a wide viscosity range (eg
10W40). The W stands for Winter, thus the
viscosity ranges from SAE10 when coid to
SAE40 when het.

Multimeter An electrical test instrument with the
capability to measure voltage, current and
resistance. Some meters also Incorporate a
continuity tester and buzzer.

N

Needle roller bearing Inner race of caged
needle rollers. and hardened outer race.
Examples of uncaged needle rollers can be found
on some engines, Commonly used in rear
suspension applications and In two-stroke
engines.

Nm Newton metres.

NOx Oxides of Nitrogen. A common toxic
pollutant emitted by petrol engines at higher
temperatures.

O

Octane The measure of a fuel's resistance to
knock.

OE (Original Equipment) Relates to
components fitted to a motorcycle as standard
or replacement parts supplied by the motoreycle
manufacturer.

Ohm The unit of electrical resistance, Ohms =
Volts = Current.
Ohmmeter An
electrical resistance.
Oil cooler System for diverting engine oil
outside of the engine to a radiator for cooling
purposes.

Oil injection A system of two-stroke engine
lubrication where oil is pump-fed to the engine in
accordance with throttle position.

Open-circuit An electrical condition where there
is a break in the flow of electricity - ne continuity
{high resistanice).

O-ring A type of sealing ring made of a special
rubber-like material; in use, the O-ring is
compressed into a groove to provide the
Oversize (0S) Term used for piston and ring
size options fitted to a rebored cylinder.
Overhead cam (sohc) engine An engine with
single camshaft located on top of the eylinder
head.

Overhead valve (ohv) engine An engine with
the valves located In the cylinder head, but with
the camshaft located in the engine block or
crankcase.

Oxygen sensor A device installed in the exhaust
system which senses the oxygen content in the
exhaust and converts this information into an
electric current. Also called a Lambda sensor.

P

Plastigauge A thin sirip of plastic thread,
available in different sizes, used for measuring
clearances. For exampls, a strip of Plastigauge is
laid across a bearing Journal, The parts are
assembled and dismantled; the width of the

instrument for measuring

crushed strip indicates the clearance between

journal and bearing.
Polarity Either negative or positive earth

{ground), determined by which battery lead is

connected to the frame (earth return). Modern
motorcycles are usually negative earth.
Pre-ignition A situation where the fuel/air
mixture ignites before the spark plug fires. Often
due to a hot spot in the combustion chamber
caused by carbon build-up. Engine has a
tendency to ‘run-on’.

Pre-load (suspension) The amount a spring is
compressed when in the unloaded state. Preload
can be applied by gas, spacer or mechanical
adjuster,

Premix The method of engine lubrication on
older two-stroke engines. Engine oil is mixed
with the petrol in the fuel tank in a specific ratio.
The fuel/oil mix is sometimes referred to as

“petroil”.

Primary drive Description of the drive from the
crankshaft to the cluteh. Usually by gear or chain.
PS Pfedestarke - a German interpretation of
BHP.

PSI Pounds-force per square inch. Imperial
measurement of tyre pressure and cylinder
pressure measurament.

PTFE Polytetrafluroethylene. A low friction
substance.

Pulse secondary air injection system A
process of promoting the burning of excess fuel
present in the exhaust gases by routing fresh air
into the exhaust ports,

Q

Quartz halogen bulb Tungsten filament
surrounded by a halogen gas. Typically used for
the headlight (see illustration).

Filaments
Dip shiold

Quartz snvelope

Quartz halogen headlight bulb
construction

R

Rack-and-pinion A pinion gear on the end of a
shaft that mates with a rack (think of a geared
wheel opened up and laid flat). Sometimes used
In clutch operating systems.

Radial play Up and down movement about a
shaft.

Radial ply tyres Tyre plies run across the tyre
(from bead to bead) and around the
circumference of the tyre. Less resistant to tread
distortion than ather tyre types.

Radiator A liquid-to-air heat transfer device
designed to reduce the temperature of the
coolant in a liquid cooled engine.

Rake A feature of steering geometry - the angle
of the steering head in relation to the vertical (see
illustration).

Rake
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Steering geometry
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Rebore Providing a new working surface to the
cylinder bore by bering out the old surface.
Necessitates the use of oversize piston and
rings.

Rebound damping A means of controlling the
oscillation of a suspension unit spring after it has
besn compressed. Resists the spring’s natural
tendency to bounce back after being compressed.
Rectifier Device for converting the ac output of
an alternator into de for battery charging.

Reed valve An induction system commonly
used on two-stroke engines.

Regulator Device for maintaining the charging
voltage from the generator or alternator within a
specified range.

Relay A electrical device used to switch heavy
current on and off by using a low current auxiliary
Circuit.

Resistance Measured in ohms. An electrical
component's ability to pass electrical current.
RON (Research Octane Number) A measure of
a fuel's resistance to knock,

rpm revolutions per minute:

Runout The amount of wobble (in-and-out
movement) of a wheel or shaft as it's rotated.
The amount a shaft rotates "out-of-true’. The out-
of-round condition of a rotating part.

S

SAE (Society of Automotive Engineers) A
standard for the viscosity of a fluid.

Sealant A liquid or paste used to prevent
leakage at a joint. Sometimes used in
conjunction with a gasket.

Service limit Term for the point where a
component is no longer useable and must be
renewed.

Shaft drive A method of transmitting drive from
the transmission to the rear wheel.

Shell bearings Plain bearings consisting of two
shell halves. Most often used as big-end and
main bearings in a four-stroke engine. Often
called bearing inserts.

Shim Thin spacer, commonly used to adjust the
clearance or relative positions between two
parts. For example, shims inserted into or under
tappets or followers to control valve clearances.
Clearance is adjusted by changing the thickness
of the shim.

Short-circuit An electrical condition where
current shorts to earth (ground) bypassing the
circuit compoenents.

Skimming Process to correct warpage or repair
a damaged surface, eg on brake discs or drums.
Slide-hammer A special puller that screws into
or hooks onte a component such as a shaft or
bearing; a heavy sliding handle on the shaft
bottoms against the end of the shaft to knock the
component free.

Small-end bearing The bearing in the upper
end of the connecting rod at its joint with the
gudgeon pin.

Spalling Damage to camshaft lobes or bearing
journals shown as pitting of the working surface.
Specific gravity (SG) The state of charge of the
elactrolyte in a lead-acid battery. A measure of
the electrolyte’s density comparad with water.
Straight-cut'gears Common type gear used on
gearbox shafts and for oil pump and water pump
drives.

Stanchion The Inner sliding part of the front
forks, held by the yokes. Often called a fork tube.

Stoichiometric ratio The optimum chemical
air/fuel ratio for a petrol engine, said to be 14.7
parts of air to 1 part of fuel.

Sulphuric acid The liquid (electrolyte) used in a
lead-acid battery. Poisonous and extremely
corrosiva.

Surface grinding (lapping) Process to correct a
warped gasket face, commonly used on eylinder
heads.

-

Tapered-roller bearing Tapered inner race of
caged needle rollers and separate tapered outer
race. Examples of taper roller bearings can be
found on steering heads.

Tappet A cylindrical component which transmits
motion from the cam to the valve stem, either
directly or via a pushrod and roeker arm. Also
called a cam follower.

TCS Traction Control System. An electronically-
controlled system which senses wheel spin and
reduces engine speed accordingly.

TDC Top Dead Centre denotes that the piston [s
at its highest point in the cylinder.
Thread-locking compound Solution applied to
fastener threads to prevent slackening, Select
type to suit application,

Thrust washer A washer positioned between
two moving companents on a shaft. For
example, between gear pinions on gearshaft.
Timing chain See Cam Chain.

Timing light Stroboscopic lamp for carrying out
ignition timing checks with the engine running.
Top-end A description of an engine's cylinder
block, head and valve gear components.

Torque Turing or twisting force about a shaft.
Torque setting A prescribed tightness specified
by the motoreycle manufacturer to ensure that the
bolt or nut Is secured correctly, Undertightening
can result in the bolt or nut coming loose or a
surface not being sealed. ‘Overtightening can
result in stripped threads, distortior or damage to
the component being retained.

Torx key A six-point wrench.

Tracer A stripe of a second colour applied to a
wire insulator to distinguish that wire from
another one with the same colour insulator. For
example, Br/W is often used to denote a brown
insulater with a white tracer.

Trail A feature of steering geometry. Distance
from the steering head axis to the tyre's central
contact point.

Triple clamps The cast components which
extend from the steering head and support the
fork stanchions or tubes. Often called fork yokes.
Turbocharger A centrifugal device. driven by
exhaust gases, that pressurises the intake air,
Nermally used to increase the power output from
a given engine displacement.

TWI  Abbreviation for Tyre Wear Indicator,
Indicates the location of the tread depth indicator
bars on tyres.

U

Universal joint or U-joint (UJ) A double-pivoted
connection for transmitting power from a driving
to a driven shaft through an angle. Typically
found in shaft drive assemblies.

Unsprung weight Anything not supported by
the bike's suspension (ie the wheel, tyres,
brakes, final drive and bettom (moving) part of
the suspension).

Vv

Vacuum gauges Clock-type gauges for
measuring intake tract vacuum. Used for
carburettor synchronisation on multi-eylinder
engines.

Valve A device through which the flow of liquid,
gas or vacuum may be stopped, started or
requlated by a moveable part that opens, shuts
or partially obstructs one or more ports or
passageways. The Intake and exhaust valves in
the cylinder head are of the poppet type.

Valve clearance The clearance between the
valve tip (the end of the valve stem) and the
rocker arm or tappet/follower. The valve
clearance is.measured when the valve Is closed.
The correct clearance is impartant - if too small
the valve won't close fully and will burn out,
whereas if too large noisy operation will resull.
Valve lift The amount a valve is lifted off its seat
by the camshaft lobe.

Valve timing The exact setting for the cpening
and closing of the valves in relation to piston
position.

Vernier caliper A precision measuring
instrument that measures inside and outside
dimensions. MNot quite as accurate as a
micrometer, but more convenient.

VIN Vehicle Identification Number, Term for the
bike's engine and frame numbers.

Viscosity The thickness of a liquid or its
resistance to flow.

Volt A unit for expressing electrical “pressure” in
a circuit, Volts = current x ohms.

W

Water pump A mechanically-driven device for
moving coolant around the engine.

Watt A unit for expressing electrical power.
Watts = volts x current.

Wear limit see Service limit

Wet liner A liguid-cooled engine design where
the pistons run in liners which are directly
surrounded by coolant (see illustration).

Wet liner arrangement

Wheelbase Distance frem the centre of the front
wheel to the centre of the rear wheel.

Wiring harness or loom Describes the electrical
wires running the length of the motoreycle and
enclosed in tape or plastic sheathing. Wiring
coming off the main harness is usually referred to
as a sub harness.

Woodruff key A key of semi-circular or square
section used to locate a gear to a shaft. Often
used to locate the alternator rotor on the
crankshaft.

Wrist pin Another name for gudgeon or piston
pin.
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A

About this manual - 07
Acknowledgements - (7
Air ducts removal and installation - 8¢5
Air filter
cleaning - 1+11
housing removal and installation - 4¢3
renewal - 1023
Air mixture adjustment - 44
Alternator check, removal and
installation - 922
Asbestos - 0210

Battery - 0210
charging - 9+4
check - 1014
removal, installation, Inspection and
maintenance - 93
Bleeding brake system - 7+14
Bodywork - 8+1 et seq
air ducts - 8¢5
fairing - B3
mirrors - 83
mudguard - 8e6
seat cowling - 82
seats - §e2
trim panels - 8¢5
Brake fluid - 0212, 122, 1220
Brake hoses inspection and
renewal - 1224, 713
Brake lever - 66
switch - e10
Brake light
bulb renewal - 9e7
check - 995
switches check and replacement - 9¢10
Brake pedal removal and installation - 6¢3
Brakes, wheels and tyres - 7¢1 &t seq
bleeding - 714
calipers - 7=4, 79
check - 1¢12
disgs - 75, 7+11
hoses, pipes and unions - 713
master cylinder - 7¢8, 7#11
pads - 73, 78
sprocket coupling bearing - 7#19
tyres - 7#20
wheels - 714, 715, 7216, 7217
Buying spare paris - 0*8

C

Cables - 2030, 412, 4014, 911
check - 1=14
lubrication - 1#10
Calipers
removal, overhaul and instaliation
front - 724
rear - 7#9
seals renewal - 1#24

Camshaft drive gear assembly removal,
inspection and installation - 2e22
Camshafts removal, inspection and
installation - 2013
Carburettor - 4¢4
disassembly, cleaning and inspection - 46
reassembly and float height check - 4210
removal and Installation - 4e4
separation and joining - 48
synchronisation - 115
Chain - 0013, 1e2
check, adjustment and lubrication - 1¢8
removal, ¢leaning and installation - 6023
Charging system leakage and output
test - 922
Chemicals and Lubricants - REF=21
Choke cable
check - 1214
removal and installation - 4e14
Clutch
cable replacement - 230
check and adjustment - 18
lever - 628
removal, inspection and installation - 225
switch check and replacement - 9¢16
Compression check - 1224
Connecting rods
bearings - 2040, 242
removal, inspection and installation - 241
Contents - 0#2
Conversion factors - REF+20
Coolant - 0¢13, 192
Cooling system - 3+1 &f seq
check - 1012
draining, flushing and refilling - 1¢23
fan and switch - 3¢3
hoses - 38
pressure cap - 32
radiator - 326
reservoir - 32
temperature gauge and sender - 3¢4, 9¢13
thermostat and thermostat housing - 3¢4
water pump - 3¢6
Crankcase halves
inspection and servicing - 2e40
separation and reassembly - 2037
Crankshaft removal, inspection and
installation - 2¢46
Cylinder block removal, inspection and
installation - 22
Cylinder bores inspection and
servicing - 240
Cylinder compression check - 1024
Cylinder head
disassembly, inspection and
reassembly - 2¢18
removal and installation - 2e186

D

Daily (pre-ride) checks - 011 et seq
brake fluid - 0e12, 1e2
chain - 0=13, 122

coolant - 0013, 12
engine/transmission oil - 011, 12
final drive - 013, 1¢2
fuel - De14
legal and safety checks - 0#14
lighting - 0=14
pressures - 0=14
safety - 0014
signalling - 0*14
steering - De13
suspension - 0=13
tread depth - 014
tyre pressures - 014
Dimensions - REF#1
Diode check and replacement - 917
Discs inspection, removal and
installation
front - 7=5
rear- 7¢11
Drive chain
check, adjustment and |ubrication - 146
removal, cleaning and
installation - 6023

E

Electrical system - 9»1 et seq
alternator - 922
battery - 9¢3, 9e4
brake lever switch - 9¢10
brake light - 9¢5, 9¢7, 810
charging system - 822
clutch switch - 916
diode - 9217
fault finding - 93
fuses - 9e4
handlebar switches - 915
headlight - 95, 3e6
horn - 817
ignition (main) switch - 9+14
indicators - 95, Qe8, 39
instruments - 95, 9¢11, 9212, 9213
lighting system - 9e5
neutral switch - 915
oil pressure switch - 9¢14
regulator/rectifier - 9224
sidelight - 3¢6
sidestand switch - 9=16
speedometer - 9¢11, 9212,
starter motor - 3018, 3218
starter relay - 8017
tachometer - 9¢13
tail light - 9e5, S8
temperature gauge - 9213
turn signal lights - 9e5, 9e8, 9e9
warning light bulbs - 9213
warning lights - 9e5
Electricity - 0«10
Engine oil pressure
check - 1225
switch check, removal and
installation - 9¢14
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Engine, clutch and
transmission - 2¢1 et seq
camshafts - 2013, 222
clutch - 225, 2430
connecting rod bearings - 2040, 2941, 2042
crankcase halves - 237, 2040
crankshaft - 2¢46
cylinder block - 22
cylinder bares - 2#40
cylinder head - 2#16, 2918
gearchange mechanism - 2634
idie/reduction gear - 2#24
main bearings - 2040, 2047
oil cooler - 2e12
oil pump - 2032
oil sump, oil strainer and pressure relief
valve - 2031
pistan rings - 245
pistons - 244
removal and installation - 21
running-in procedure - 2e57
selector drum and forks - 254
starter clutch - 2024
start-up after overhaul - 2¢56
transmission shafts - 2048, 2049
valve cover - 212
valves/valye seats/valve guides - 2018
Engine/transmission oil - 0e11, 12
change - 1¢10, 113
Exhaust system removal and
installation - 4¢14

F

Fairing panels removal and installation - 83
Fan check and replacement - 3¢3
Fault finding - REF28 et seq
braking problems - REFe35
clutch problems - REFe32
driveline noise - REF*33
electrical problems - 93, REF+36
engine doesn't start or is difficult to
start - REF=29
engine noise - REFe33
exhaust smoke - REF=34
frame and suspension noise - REF=34
gearchanging problems - REF«33
‘oil pressure waming light comes
on - REF=34
overheating - REFe32
poor handling or stability - REF35
poor running at low speed - REF*30
poor running or no power at high
speed - REFe31
Fault Finding Equipment - REFe37 et seq
Filter
air- 1011, 1023, 4¢3
fuel - 1014
oil- 1013
Final drive - 0213, 12, 16, 623
Fire - D=10
Float height check - 4=10
Footrests removal and installation - 6¢3
Forks - 6219
disassembly, inspection and
reassembly - 68
cil - 122, 1025
removal and installation - 66

Frame, suspension and final
drive - 6*1 et seq
brake lever - 66
brake pedal - 63
chain - 623
clutch lever - 696
footrests - 623
forks - 66, 68, 6019
frame - Be2
gearchange lever - 63
handlebars - 6e4
handlebar levers - 6¢6
shock absorber - 6417, 6020
sidestand - 694
sprockets - 6023, 6025
steering head bearings - 6¢16
steering stem - 6215
suspension - 6018, 619
swingarm - 620, 6222
Fuel - 0= 14
Fuel and exhaust systems - 4=1 ef seq
air filter housing - 4¢3
carburgttar - 484, 45, 48, 4210
choke cable - 4¢14
exhaust system - 4214
fuel pump - 415
fuel tank and fugl tap - 42, 43
idle fuel/air mixture adjustment - 4e4
throttle cables - 4¢12
Fuel filter cleaning - 1¢14
Fuel hoses renewal - 1224
Fuel pump check, removal and
installation - 4¢15
Fuel system check - 1214
Fuel tank
cleaning and repair - 4¢3
removal and installation - 4¢2
Fuel tap removal and installation - 42
Fumes - 010
Fuses check and renewal - 904

G

Gearchange lever removal and
installation - 63

Gearchange mechanism removal,
inspection and installation - 2234

Glossary - REF=40 et seg

Grey imports - 08

H

Handlebar switches
check - 915
switches removal and installation - 915
Handlebars and levers removal and
installation - 6e4
Headlight
aim check and adjustment -~ 1¢17
assembly removal and installation - 9¢8
bulb renewal - S¢6
check - 9¢5
Horn check and replacement - 9#17
HT coils check, removal and
installation - 5¢3

Identification numbers - 08
Idle fuel/air mixture adjustment - 4¢4
Idle speed check and adjustment - 127
Idle/reduction gear removal, inspection
and installation - 224
ignition (main) switch check, removal and
installation - 914
Ignition system - 5¢1 et seq
check - 52
control unit - 5¢5
HT coils - 53
pulse generator coil - 5+4
throttle position sensor - 596
timing - 525
Imports - D=8
Indicators - 0¢14
assemblies removal and installation - 93
bulbs renewal - 3+8
circuit check - 98
lights check - 95
Instruments
check and replacement - 912
removal and installation - 9¢11
Instrument lights
bulbs renewal - 9¢13
check - 3¢5
Introduction - Q¢4

L

Legal and safety checks - (=14
Levers removal and installation - 8¢6
Lighting - 014

check - 95
Lubricants - REFe21

Main bearings - 2240
shell selection - 247
Maintenance schedule - 123
Master cylinder
removal, overhaul and installation
front - Te6
rear - 711
seals renewal - 1224
Mirrors removal and installation - 823
Model years - 0=8
MOT Test Checks - REF*22 et seq
Mudguard removal and installation - 86

Neutral switch check, removal and
installation - 9¢15
Nuts and bolts tightness check - 1220

o)

Qil
chain - 12
engine/transmission - 011, 12, 1¢10,
1013, 1225
forks - 102, 125
Oil cooler removal and installation - 2¢12
Oil filter change - 1¢13
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Qil pressure
check - 1225
switch check, removal and installation - 914
Qil pump removal, inspection and
installation - 2232
il sump removal, inspection and
installation - 2¢31

P

Pads
renewal
front - 73
rear - 7e8
wear check - 1¢8
Parts - 0#8
Piston rings inspection and installation - 2+45
Pistons removal, inspection and
installation - 2#44
Pivot points lubrication - 129
Pressure cap check - 32
Pressure relief valve removali, inspection
and installation - 2¢31
Pulse generator coil assembly check,
removal and installation - 5¢4

R

Radiator removal and installation - 3¢6
Regulator/rectifier check and

replacement - 9024
Reservoir removal and installation - 32
Routine maintenance and

servicing - 101 et seq

air filter - 1e11, 1223

battery - 1214

brake hoses - 1224

brake system - 1+12

brake fluid - 120

cables - 1«70

caliper seals - 124

carburettors - 115

chain and sprockets - 1¢6

choke cable - 1e14,

clutch - 18

cooling system - 112, 123

cylinder compression - 124

drive chain and sprockets - 16

engine/transmission oil and

oil filtar - 1210, 1213

fork oil - 125

fuel hoses - 1924

fuel systern - 1=14

headlight aim - 1#17

Idle spead - 17

maintenance schedule - 13

master cylinder seals - 1224

nuts and bolts - 1220

ol pressure - 125

pads - 1+8

pivit paints - 19

sidestand - 1217

spark plugs - 18, 115

stand - 129

steering head bearings - 1218, 125

suspension - 1¢17

swingarm and susperision linkage

bearings - 1225

throttle cables - 1=14
tyres - 1211
valve clearances - 1220
wheel bearings - 120
wheels - 1211

Running-in procedure - 2257

S

Safety first! - 0¢10, 0214
Seals - 1224
Seats
cowling removal and installation - 82
removal and installation - 8¢2
Selector drum and forks removal,
inspection and installation - 2¢54
Shock absorber - 6220
removal, inspection and installation - 6¢17
Sidelight bulb renewal - 96
Sidestand
check - 117
removal and installation - 6e4
switch check and replacement - 9216
Signalling - 014
Spare parts - 08
Spark plugs
gaps check and adjustment - 128
renewal - 1215
Speedometer
cable removal and installation - 911
check and replacement - 8¢12
Sprockets
check and renewal - 126, 5223
coupling/rubber dampear
bearing - 7¢19
check and renewal - 6225
Stand, lever pivots and cables
lubrication - 19
Starter clutch and idle/reduction gear
removal, inspection and
installation - 2024
Starter motor
disassembly, inspection and
reassembly - 9¢19
removal and Installation - 918
Starter relay check and replacement - 9017
Start-up after overhaul - 2056
Steering - 0013
Steering head bearings
check and adjustment - 118
inspection and renewal - 6218
lubrication - 1225
Steering stem removal and
installation - 215
Storage - REF*26 et seq
Sump removal, inspection and
instaliation - 231
Suspension - 013
adjustments - 519
check - 117
Suspension linkage
bearings lubrication - 125
removal, Inspection and installation - =18
Swingarm
bearings lubrication - 1225
inspection and bearing renewal - 6022
removal and installation - 6020
Switches - 323, 9010, 9214, 9215, 916

T

Tachometer check and replacement - 3213
Tail light
assembly remaval and installation - 98
bulb renewal - 9e7
check - 9e5
Technical Terms Explained - REF=40 et seq
Temperature gauge - 913
check and replacement - 3¢4
Thermostat and thermostat housing
removal, check and installation - 3+4
Throttle cables
check - 114
removal and installation - 4e12
Throttle position sensor check and
replacement - 5¢6
Timing general information and
check - 55
Tools and Workshop Tips - REFe2 et seq
Transmission shafts
disassembly, inspection and
reassembly - 2¢49
removal and installation - 2¢48
Trim panels removal and installation - 8¢5
Turn signals - 0=14
assemblies removal and installation - 99
bulbs renewal - 9#8
circuit check - 9¢8
lights check - 3¢5
Tyres - Q=14
check - 1e11
depth - 0=14
general information and fitting - 7+20
pressures - 0=14

Unofficial (grey) imports - 08

Vv

Valve clearances check and

adjustment - 1220
Valve cover removal and installation - 2¢12
Valves/valve seats/valve guides - 2+18

W

Warning lights
bulbs rengwal - 9013
check - 9e5

Water pump check, removal and
installation - 36

Weights - REFe1

Wheel bearings

check - 120
renewal - 7017
Wheels

alignment check - 7014
general check - 1211
inspection and repair - 7e14
removal and installation
front - 7¢15
rear- 7+16
Wiring diagams - 926 et seq
Workshop Tips - REFe2 et seq



Haynes Motorcycle Manuals - The Complete List

Title Book No.

BMW 2-vaive Twins (70 - 96)
BMW K100 & 75 2-valve Models (83 - 96)
BMW R850 & R1100 4-valve Twins (93 - 97)

BSA Bantam (48 - 71) 0117
BSA Unit Singles (58 - 72) 0127
BSA Pre-unit Singles (54 - 61) 0326
BSA AT & A10 Twins (47 - 62) 0121

BSA A50 & ABS Twins (B2 - 73)
BULTACO

Bultaco Competition Bikes (72 - 75)
C

CZ 125 & 175 Singles (69 - 80)
DUCATI
Ducali 600, 750 & 900 2-valve V-Twins (91 - 96)

3290

HARLEY-DAVIDSON
Harley-Davidson Sportsters (70 - 97)
Harley-Davidson Bly Twins (70 - 97)

0702

Honda NB, ND, NP & NS50 Melody (81 - 85)
Honda NE/NB50 Vision & SASD Vision Met-in (85 - 95) & 1278

© 0622

Honda ME, MEX, MT & MTX50 (80 - 93) 0731
Honda C50, C70 & C90 (67 - 99) 0324
Honda CRBOR & CR125R (86 - 97) 2220
Honda XRBOA & XR100R (85 - 96) 2218
Honda XL/XR 80, 100, 125, 185 & 200 2-valve

Models (78 - 87) 0566
Honda CB100N & CB125M (78 - 86) < 0569
Handa H100 & H100S Singles (80 - 92) & 0734

Honda CB/CD128T & CM125C Twins (77 - B8) o
Honda CG125 (76-94)
Honda NS125 (86 - 93) < 3056

Honda MBX/MTX125 & MTX200 (83 - 83) > 1132
Honda CD/CM185 2007 & CM250C 2-valve

Twins (77 - 85) 0572
Honda XL/%R 250 & 500 (78 - 84) 0567
Honda XR250L, XR250R & XR400R (86 - 97) 2218

Honda CB250RS Singles (80 - 84) & 0132
Honda GB250 & CBA0ON Super Dreams (78-84) <

Title
KAWASAKI

Book No.

Title Book No.

YAMAHA

Kawasaki AE/AR 50 & 80 (81 - 85) 1007 Yamaha RDS0 & 80 (78~ 88) 1255
Kawasaki KG, KE & KH100 (75 - 93) 1371 Yamaha DT50 & 80 Trail 8ikes (78 - 93) % 0800
Kawasaki AR125 (82 - 94) 1006  Yamaha 750 & 80 Townmate (83 - 95) & 1247
Kawasaki KMX125 & 200'(86 - 96) 03046  Yamaha YB100 Singles (73-91) & 1474
Kawasaki 250, 350 & 400 Triples (72 - 79) 0134 Yamaha 100, 125 & 175 Trall bikes (71 - 85) 0210
Kavasaki 400 & 440 Twins (74 81) 0281  Yamaha RS/RXS100 & 125 Singles (74 - 95) 0331
Kaviasaki 400, 500 & 550 Fours (7 - 81) 0910  Yamaha RD & DT125LC (42 - 87) & 0887
Kawasaki EN450 & 500 Twins (Ltd/Vulcan) (85 -93) 2053 Yamaha TZR125 (87 - 93) & DT125R (88-95)  © 1685
Kawasaki EX & ER50D (GPZ500S & ER-5) Yamaha TY50, 80, 125 & 175 (74 - 84) > 0464
Twins (87 - 99) 2052 yamaha XT & SR125 (2 - 96) 1021
Kawasaki ZX600 {Hll’l;ﬂ IX-B, ZI'HEUD] Fours [gﬂ -87) 2146 Yamaha 250 & 350 Twins (70 - 76) 0040
:3*“?:: g‘ﬁz :‘gzﬂ Fours l:i 9'2 - ’3;‘“ Yamaha X5250, 360 & 400 sohc Twins (75 - 84) 0378
awasaki ZX600 (GPZ600R, GPXGOUR, Ninja 600R & R .
& ZX750 (GPX750R, Ninja 750R) Fours (65-97) 1780  omana R0250 & 350LC Twins (80 - 82) Dok
Kawasaki 850 Four (76 - 78) P Yamaha RO350 YPVS Twins (83 - 85) 1158
el Yamaha RD400 Twin (75 - 79) 0333
Kawasaki 750 Air-cooled Fours (80 - 91) 0574 -
Yamaha X7, TT & SR500 Singles (75 - 83) 0342
Kawasakl ZR550 & 750 Zephyr Fours (90 - 97) 3382 Yamaha X550 Vision V-Twins (82 - 85 0821
Kawasaki ZX750 (Ninja 2X-7 & ZXR750) Fours (89 - 96) 2054 Yamaha e xj ;"Ym‘}"ﬂ'": {d Sd} % S
Kawasaki 900 & 1000 Fours (73 - 77) mp  NEERLLLE A ICLGN { - x.sm}mn BEY
Kawasaki 2X800, 1000 & 1100 Liguid-cooled T:::zsa(sz : 55]‘ ezl Divarsion) a3l
Fours (83 - 97 1681 =
Yamaha 650 Twins (70 - 83) 0341
Moto Guzz 750, 850 & 1000 V-Toins (74 -78) 0339  yamana X650 & 750 Fours (80 - 84) 0738
Mz Yamaha %5750 & 850 Triples (76 - 85) 0340
M T5125 (76 86) s Yama:a Ir:lzJ:aaau‘ mx:au & XTZ750 (88 - 99) 3540
Ve ETZ Nolie (51 -8 o 16g)  Yemaha FZRG00, 750 & 1000 Fours (87 - 6] 2056
Yamaha XV V-Twins (81 - 96) 0802
Yamaha XJ900F Fours (83 - 84) 3239

Norton 500, 600, 850 & 750 Twins (57 - 70)
Norton Commando {68 - 77

=
v s
i
o

Piaggio (Vespa) Scooters (91~ 98)

Suzuki FRS0, 70 & 80 (74 - 87) & 0801

Suzukl GT, ZR & TS80 (77 - 90) & 0798
Suzuki TE50X (84 - 85) ¢ 1599
Strzuki 100, 125, 185 & 250 Alr-cooled

Trail bikes (79 - 89) 0747
Suzuki GP100 & 125 Singles (78 - 93) & 0576
Suzuki GS & DR125 Singles (82 - 99) & 0888
Suzukl 250 & 350 Twins (68 - 78) 0120

Honda CR250R & CRS00R (86 - 87) 2222 Suzuki GT250X7, GT200X5 & SB200 Twins (78 - 83) & 0469
Honda Elsinore 250 (73 - 75) 0217 Suzuki GS/BSX250, 400 & 450 Twins {79 - 85) 0736
Honda CBR40ORR Fours (B8 - 99) 3652  suzuki GS500E Twin (89 - 97) 3238
Honda VFR400 (NC30) & RVF400 (NC35) Suzuki GS550 (77 - 82) & GS7E0 Fours (76 - 79) 0363
¥ g (ge-5) . 4% S2uki 6S/65X550 4-valve Fours (83 - B) 1133
Honda £8400 & CBSS0 Fours (73 - 77) 0262 Sy7uki GSFBO0 & 1200 Bandil Fours (35 - 97) 3367
Honda CX/GL500 & B50 V-Twins (78 - 88) 0442 Suzuki GS850 Fours (79 - 88) 0536
Handa CBXSS0 Four (82 - 86) © 0840 50k GS1000 Four (77~ 79) 0484
Honda XL600R & XRE00R (83 - 96) 2183 Suzuki GSX-R750, BSX-R1100 (85 - 92), GSXGOOF,
Honda CBRGO0F1 & 1000F Fours (87 - 96) 1730 GSX750F, GSX1100F (Katana) Fours (88 - 96) 2055
Honda CBRGOOF2 & F3 Fours (91 - 98) 2070 Syzuki GS/GSX1000, 1100 & 1150 4-valve Fours (79 - 88) 0737
Handa 8650 soho Fours (78 - 84) 0665 _
Honda NTVB00 & 650 V-Twins (88 - 96) 3243 Tomos A3K, A3M, A3MS & A3ML Mopeds (82 - 81) © 1062
Honda CB750 sohc Four (69 - 79) 0131 RG]
Honda Y/45/65 Sabre & Magna (82 - 88) 0820 Triumph Tiger Cub & Terrler (52 - 68) 0414
Honda VFR750 & 700 V-Fours (86 - 97) 2101 Triumph 350 & 500 Unit Twins (58 - 73) 0137
Honda CB750 & CBI00 dohe Fours (78 - 84) 0535  Triumph Pre-Unit Twing (47 - 62} 0251
Honda CBRINORR FireBlade (92 - 97) 2161 Triumph 650 & 750 2-valve Unit Twiris (63 - 83) 0122
Honda $T1100 Pan European V-Fours (90 - 97) 3384 Tiiumph Trident & BSA Rocket 3 (69 - 75) 0136
Honda GL1000 Gold Wing (75 - 79} 0309 Triumph Triples & Fours (91 - 95)
Honda GL1100 Gold Wing (79 - 81) 0662
Horda Gold Wing 1200 (USA) (84 - 87) 2198 Vespa P/PX125, 150 & 200 Scouters {78 - 95) 0707
Honda Gold Wing 1500 (USA) (88-98) 2225  \laspa Scooters (59 - 78) 0126

Yamaha FJ1100 & 1200 Fours ilu --!Ei 2057

Honda ATC70, 90, 110, 185 & 200 (71 - 85) 0565
Honda TRX300 Shaft Drive ATVs (88 - 95) 2125
Yamiaha YT, YFM, YTM & YTZ ATVs (80 - 85) 1164
Yamaha YF5200 Blaster ATV (88 - 98) 2317
Yamaha YFB250 Timbarwolf ATV (92 - 96) 2217
Yamaha YFM350Q Blg Bear and ER ATVs (87 - 85) 2126
ATV Basics 10450

PRACTICAL MANUALS

Motorcycle Basies Manual 1083
Motorcycle Carbursttor Manual 0603
TECHBOOKS

Motorcycle Electrical Manual (3rd Edition) 3471
Motoreycle Workshop Practice Manual (2nd Edition) _.SL‘EE

& =notavailable in the USA Bold type = Supsrbike

RAWASAKI

ZHE00 (Minja Z8-8R)
155 fo o4

The manuals on this page are available through'
“good motorcyle dealers and accessory shops.

/In case of difficulty, contact: Haynes Publishing
((UK) +44 1963 440635  (USA) +1 BOS 4886703
(FR)+33 147785050 (SV) +46 18 124016
(Australia/New Zealand) +61 3 9763 8100
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REFe48

Preserving Our Motoring Heritage

I\ — = O E : e [

The Model | Duesenberg
Derham Tourster.
Only eight of these
magnificent cars were
ever built — thisis the
only example to be found
outside the United States
of America
Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring
heritage, from elegant reminders of bygone days, such as the superb Model ] Duesenberg to curiosities like the
bug-eyed BMW Iserta. There are also many old Iriends and flames. Perhaps you remember the 1959 Fard
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars
including AC, Alfa Romeo, Austin Healey. Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph.

A Perfect Day Out

Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of Motoring
Today, they make a wondertul spectacle and a great day out forall the family. Bring the kids, bring Mum and
Dad, but above all bring your camera to capture those golden memories for ever. You will also find an
impressive array ol motoring memorabilia, a comfortable 70 seat video cinema and one of the most extensive
transport book shops in Britain. The Pit Stop Calfe serves everything from a cup of tea to wholesome, home-
made meals or, il you prefer, you can enjoy the large picnic area nestled in the beautiful rural surroundings of
Somerset.

> L y |

John Haynes Q.B.E,, & P, = 5 [ At L W ads The 1936 490¢cc
Founder wnd g . 3 i

Chairman of the

museum at the wheel

of a Haynes Light 12.

sohc-engined

International

Naorton — well hnown
| forits racing success

The Museum is situated on the A359 Yeovil to Frome road ar Sparkflord, just off the A303 iri Somerset. 1tis about 40 miles south of Bristol, and
25 minutes drive from the M3 intersection atr Taunton.
QOpen 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day
Special rates available for schools, coach parties and outings Charitable Trust No. 292048




