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Introduction to the

Yamaha XJ650 and 750 Fours

The ancestry of the Yamaha XJ range can be traced back to
1976 when the three cylinder XS750 D was introduced. This
was Yamaha's first large capacity four-stroke and it was
noteworthy as being the first widely accepted shaft-drive
motorcycle to come from that manufacturer. Prior to its
introduction, shaft drive conferred an image of strength, re-
liability and medium performance. Fine on a BMW or Gold
Wing, but something of a shock on a DOHC triple.

The popularity of the XS750 models and the later 850cc
versions had an obvious'effect when Yahama decided to join in
the race amongst the 'big four’ to produce the biggest road-
going motorcycle in the late 1970s. To Yamaha's credit, they
were not drawn into the six-cylinder behemoth battle that two
of the other factories had indulged in, but brought out a
comparatively usable four-cylinder 1100 cc sport§ tourer, the
XS1100 E. This, and its subsequent derivatives, were quite well
received, and bore many similarities to the 750 triples, including
the now proven shaft drive.

By the end of the 1970s sanity once again prevailed in the
industry and the spiralling cost of fuel encouraged the manufac-
turers to look for a new wave of mid-capacity machines. These
were to be smaller, lighter and more economical, but were to
have a level of performance close to that of the 1000 cc
machines.

Yamaha's answer was to be the XJ series, which retained
and developed the shaft drive arrangement to a point where it
was almost competitive with chain systems in terms of
rideability, with few of the legendary shaft drive vices being
obtrusive. The XJ series has also heralded a period of seripus
refinement which can be seen in almost every area of the
various models.

The engine is astonishingly narrow for a four, this being

achieved by relocating the alternator from the usual crankshaft
end mounting to the end of a secondary shaft above and behind
the crankshaft. Recent developments in suspension and braking
technology are also evident on various models. The XJ models
also mark one of the first serious attempts at applying computer
technology on a motorcycle. Although the microprocessor-
based monitor system is really little more than impressive
gadgetry, it does indicate the way in which enhanced precision
at relatively low cost may shape the development of the
motorcycle during the next few years.

The various models described in this manual are identified in
one of two ways. Where necessary, the UK models are
identified by their Yamaha production code, eg XJ650 (11N),
but all US models are identified by their Yamaha model code
and the suffix letter indicating the year of production, eg
XJ650 RJ. To assist the owner with model identification, given
below are the engine/frame numbers with which each
machine’s produetion run commenced and the approximate
date of import.

Model Frame number Date
XJ650 (4KO) 4KO — 000101 on 1980 to 1982
XJB650 (11N) 4KO - 055101 on 1982 to 1984
XJ650 G 4H7 — 000101 on 1980
XJ650 H 4H7 — 100101 on 1981
XJ650 LH 4W5 — 000001 on 1981
XJ650 J 5N8 — 000101 on 1982
XJ650 RJ 5V2 — 000101 on, 1982
XJ750 (11M) 11M — 000101 on 1981 to 1984
‘XJ750 RH 5G2 — 000101 on 1981
XJ750J 15R — 000101 on 1982
XJ750 RJ 5G2 - 100101 on 1982
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Model dimensions and weights

Overall length
Overall width
Overall height
Wheelbase

Seat height
Ground clearance

Kerb weight

Overall length
Overall width
Overall height
Wheelbase

Seat height
Ground clearance

Kerb weight

XJ650 G

2165 mm
(85.2 in)

860 mm
(33.9 in)

1180 mm
(46.5 in)

1445 mm
(56.9 in)

750 mm
(29.5 in)

150 mm
(5.9 in)

217 kg
(478 Ib)

XJ750 RH, RJ

2110 mm
(83.1 in)

860 mm
(33.9 in)

1120 mm
(44.1 in)

1445 mm
(56.9 in)

775 mm
(30.5 in)

140 mm
(5.5 in)

237 kg
(522 Ib)

XJ650 H,
LH.,J

2165 mm
(85.2 in)

855 mm
(33.7 in)

1170 mm
(46.1 in)

1445 mm
(56.9 in)

770 mm
(30.3 in)

145 mm
(5.7 in)

217 kg
(478 Ib)

XJ750J

2145 mm
(84.4 in)

830 mm
(32.7 in)

1175 mm
(46.3 in)

1445 mm
(56.9 in)

780 mm
(30.7 in)

135 mm
(5.3 in)

236 kg
(520 Ib)

XJ650(UK)
XJ650 RJ

2170 mm
(85.4 in)

730 mm
(28.7 in)

1130 mm
(44.5 in)

1435 mm
(56.5 in)

780 mm
(30.7 in)

140 mm
(5.5 in)

227 kg
(500 Ib)

XJ750(UK)

2195 mm
(86.4 in)

860 mm
(33.9 in)

1130 mm
(44.5 in)

1445 mm
(56.9 in)

780 mm
(30.7 in)

145 mm
(5.7 in)

238 kg
(525 Ib)




Ordering spare parts

Before attempting any overhaul or maintenance work it is
important to ensure that any parts likely to be required are to
hand. Many of the more common parts such as gaskets and
seals will be available off the shelf from the local Yamaha
dealer, but often it will prove necessary to order more
specialised parts well in advance. It is worthwhile running
through the operation to be undertaken, referring to the
appropriate Chapter and section of this book, so that a note can
be made of the items most likely to be required. In some
instances it will of course be necessary to dismantle the
assembly in question so that the various components can be
examined and measured for wear and in these instances, it
must be remembered that the machine may have to be left
dismantled while the replacement parts are obtained.

It is advisable to purchase almost all new parts from an
official Yamaha dealer. Aimost any motorcycle dealer should be
able to obtain the parts in time, but this may take longer than
it would through the official factory spares arrangement. It is
quite in order to purchase expendable items such as spark
plugs, bulbs, tyres, oil and grease from the nearest convenient
source.

Owners should be very wary of some of the pattern parts
that might be offered at a lower price than the Yamaha
originals. Whilst in most cases these will be of an adequate

" Engine number is stamped on crankcase

standard, some of the more important parts have been known
to fail suddenly and cause extensive damage in the process. A
particular danger in recent years is the growing number of
counterfeit parts from Taiwan. These include items such as oil
filters and brake pads and are often sold in packaging which is
almost indistinguishable from the manufacturer's own. Again,
these are often quite serviceable parts, but can sometimes be
dangerously inadequate in materials or construction. Apart from.
rendering the manufacturer's warranty invalid, use of sub-
standard parts may put the life of the rider (or the machine) at
risk. In short, where there are any doubts on safety grounds
purchase parts only from a reputable Yamaha dealer. The extra
cost involved pays for a high standard of quality and the parts
will be guaranteed to work effectively.

Most machines are subject to continuous detail modifica-
tions throughout their production run, and in addition to annual
model changes. In most cases these changes will be known to
the dealer but not to the general public, so it is essential to
quote the engine and frame numbers in full when ordering
parts. The engine number is embossed in a rectangular section
of the crankcase close to the engine rear right-hand upper
mounting, and the frame number is stamped on the right-hand
side of the steering head.

Frame number is stamped on steering head




Safety first!

Professional motor mechanics are trained in safe working
procedures. However enthusiastic you may be about getting on
with the job in hand, do 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 ' certain elementary
precautions.

There will always be new ways of having accidents, and the
following points do not pretend to be a comprehensive list of all
dangers; they are intended rather to make you aware of the
risks and to encourage a safety-conscious approach to all work
you carry out on your vehicle.

Essential DOs and DONTs

DON'T start the engine without first ascertaining that the
transmission is in neutral.

DON'T suddenly remove the filler 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.

DON'T attempt to drain oil until you are sure it has cooled

sufficiently to avoid scalding you.

DON'T grasp any part of the engine, exhaust or silencer without
first ascertaining that it is sufficiently cool to avoid burning you.
DON'T allow brake fluid or antifreeze to contact the machine’s
paintwork or plastic components.

DON'T syphon toxic liquids such as fuel, brake fluid or
antifreeze by mouth, or allow them to remain on your skin.
DON'T inhale dust — it may be injurious to health (see Asbestos
heading).

DON'T allow any spilt oil or grease to remain on the floor —
wipe it up straight away, before someone slips on it.

DON'T use ill-fitting spanners or other tools which may slip and
cause injury.

DON'T attempt to lift a heavy component which may be
beyond your capability — get assistance.

DON'T rush to finish a job, or take unverified short cuts.
DON'T allow children.or animals in or around an unattended
vehicle.

DON'T inflate a tyre to a pressure above the recommended
maximum. Apart from overstressing the carcase and wheel rim,
in extreme cases the tyre may blow off forcibly.

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

DO take care when attempting to slacken a stubborn nut or
bolt. It is generally better to pull on a spanner, rather than push,
so that if slippage occurs you fall away from the machine rather
than on to it.

DO wear eye protection when using power tools such as drill,
sander, bench grinder etc.

DO use a barrier cream on your hands prior to undertaking dirty
jobs — it will protect your skin from infection as well as making
the dirt easier to remove afterwards; but make sure your hands
aren’t left slippery. Note that long-term contact with used
engine oil can be a health hazard.

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

DO remove rings, wristwatch etc, before working on the vehncle
- especially the electrical system.

DO keep your work area tidy — it is only too easy to fall over
articles left lying around.

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.

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

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

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

. DO remember that your vehicle’s safety affects that of yourself
and others. If in doubt on any point, get specialist advice.

IF, in spite of following these precautions, you are unfortunate
enough to injure yourself, seek medical attention as soon as
possible.

Asbestos :

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

Fire

Remember at all times that petrol (gasoline) 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.

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

It is recommended that a fire extinguisher of a type suitabie
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.

Note: Any reference to a ‘torch’ appearing in this manual
should always be taken to mean a hand-held battery-operated
electric lamp or flashlight. It does not mean a welding/gas torch
or blowlamp.

Fumes

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

When using cleaning fluids and solvents, read the instruc-
tions 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 mon-
oxide which is extremely poisonous; if you need to run the
engine, always do so in the open air or at least have the rear of
the vehicle outside the 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 earth (ground) terminal
before working on the fuel or electrical systems.

If 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 and when carrying the battery.
The acid electrolyte, even when diluted, is very corrosive and
should not be allowed to contact the eyes or skin.

If you ever need to prepare electrolyte yourself, always add
the acid slowly to the water, and never the other way round.
Protect against splashes by wearing rubber gloves and goggles.

Mains electricity and electrical equipment

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 earthed
(grounded). Do not use such appliances in damp conditions

' and, again, beware of creating a spark or applying excessive

heat in the vicinity of fuel or fuel vapour. Also ensure that the

* appliances meet the relevant national safety standards.

Ignition HT voltage

A severe electric shock can result from touching certain
parts of the ignition 'system, such as the 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 fitted, the HT voltage is much higher and
could prove fatal.




~

Tools and working facilities

The first priority when undertaking maintenance or repair
work of any sort on a motorcycle is to have a clean, dry, well-
lit working area. Work carried out in peace and quiet in the well-
ordered atmosphere of a good workshop will give more
satisfaction and much better results than can usually he
achieved in poor working conditions. A good workshop must
have a clean flat workbench or a solidly constructed table of
convenient working height. The workbench or table should be
equipped with a vice which has a jaw opening of at least 4 in
(100 mm). A set of jaw covers should be made from soft metal
such as aluminium alloy or copper, or from wood. These covers
will minimise the marking or damaging of soft or delicate
components which may be clamped in the vice. Some clean,
dry, storage space will be required for tools, lubricants and
dismantled components. It will be necessary during a major
overhaul to lay out engine/gearbox components for examination
and to keep them where they will remain undisturbed for as
long as is necessary. To this end it is recommended that a
supply of metal or plastic containers of suitable size is collected.
A supply of clean, lint-free, rags for cleaning purposes and some
newspapers, other rags, or paper towels for mopping up
spillages should also be kept. If working on a hard concrete floor
note that both the floor and one’s knees can be protected from
oil spillages and wear by cutting open a large cardboard box and
spreading it flat on the floor under the machine or workbench.
This also helps to provide some warmth in winter and to prevent
the loss of nuts, washers, and other tiny components which
have a tendency to disappear when dropped on anything other
than a perfectly clean, flat, surface.

Unfortunately, such working conditions are not always
available to the home mechanic. When working in poor condi-
tions it is essential to take extra time and care to ensure that the
components being worked cn are kept scrupulously clean and
to ensure that no components or tools are lost or damaged.

A selection of good tools is a fundamental requirement for
anyone contemplating the maintenance and repair of a motor
vehicle. For the owner who does not possess any, their
purchase will prove a considerable expense, offsetting some of
the savings made by doing-it-yourself. However, provided that
the tools purchased meet the relevant national safety standards
and are of good quality, they will last for many years and prove
an extremely worthwhile investment.

To help the average owner to decide which tools are
needed to carry out the various tasks detailed in this manual, we
have compiled three lists of tools under the following headings:
Maintenance and minor repair, Repair and overhaul, and
Specialized. The newcomer to practical mechanics should start
off with the simpler jobs around the vehicle. Then, as his
confidence and experience grow, he can undertake more
difficult tasks, buying extra tools as and when they are needed.

In this way, a Maintenance and minor repair tool kit can be
built-up into a Repair and overhaul tool kit over a considerable
period of time without any major cash outlays. The experienced
home mechanic will have a tool kit good enough for most repair
and overhaul procedures and will add tools from the specialized
category when he feels the expense is justified by the amount
of use these tools will be put to. 2 :

It is obviously not possible to cover the subject of tools fully
here. For those who wish to learn more about tools and their
use there is a book entitled Motorcycle Workshop Practice
Manual (Bk No 1454) available from the publishers of this
manual.

As a general rule, it is better to buy the more expensive,
good quality tools. Given reasonable use, such tools will last for .
a very long time, whereas the cheaper, poor quality, item will
wear out faster and need to be renewed more often, thus
nullifying the original saving. There is also the risk of a poor
quality tool breaking while in use, causing personal injury or
expensive damage to the component being worked on.

For practically all tools, a tool factor is the best source since
he will have a very comprehensive range compared with the
average garage or accessory shop. Having said that, accessory

shops often offer excellent quality tools at discount prices, so it

pays to shop around. There are plenty of tools around at
reasonable prices, but always aim to purchase items which meet
the relevant national safety standards. If in doubt, seek the
advice of the shop proprietor or manager before making a
purchase.

The basis of any toolkit is a set of spanners. While open-
ended spanners with their slim jaws, are useful for working on
awkwardly-positioned nuts, ring spanners have advantages in
that they grip the nut far more positively. There is less risk of the
spanner slipping off the nut and damaging it, for this reason
alone ring spanners are to be preferred. Ideally, the home
mechanic should acquire a set of each, but if expense rules this
out a set of combination spanners (open-ended at one end and
with a ring of the same size at the other) will provide a good
compromise. Another item which is so useful it should be
considered an essential requirement for any home mechanic is
a set of socket spanners. These are available in a variety of drive
sizes. It is recommended that the 4-inch drive type is purchased
to begin with as although bulkier and more expensive than the
3-inch type, the larger size is far more common and will accept
a greater variety of torqie wrenches, extension pieces and
socket sizes. The socket set should comprise sockets of sizes
between 8 and 24 mm, a reversible ratchet drive, an extension
bar of about 10 inches in length, a spark plug socket with a
rubber insert, and a universal joint. Other attachments can be
added to the set at a later date.” e
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Maintenance and minor repair tool kit
Set of spanners 8 — 24 mm
Set of sockets and attachments
Spark plug spanner with rubber insert — 10, 12, or 14 mm
as appropriate
Adjustable spanner
C-spanner/pin spanner
Torque wrench (same size drive as sockets)
Set of screwdrivers (flat blade)
Set of screwdrivers (cross-head)
Set of Allen keys 4 — 10 mm
Impact screwdriver and bits
Ball pein hammer — 2 Ib
Hacksaw (junior)
Self-locking pliers — Mole grips or vice grips
Pliers — combination
Pliers — needle nose
Wire brush (small)
Soft-bristled brush
Tyre pump
Tyre pressure gauge
Tyre tread depth gauge
Qil can
Fine emery cloth
Funnel (medium size)
Drip tray
Grease gun
Set of feeler gauges
Brake bleeding kit
Strobe timing light
Continuity tester (dry battery and bulb)
Soldering iron and solder
Wire stripper or craft knife
PVC insulating tape
Assortment of split pins, nuts, bolts, and washers

Repair and overhaul toolkit

The tools in this list are virtually essential for anyone
undertaking major repairs to a motorcycle and are additional to
the tools listed above. Concerning Torx driver bits, Torx screws
are encountered on some of the more modern machines where
their use is restricted to fastening certain components inside the
engine/gearbox unit. It is therefore recommended that if Torx
bits cannot be borrowed from a local dealer, they are purchased
individually as the need arises. They are not in regular use in the
motor trade and will therefore only be available in specialist tool
shops.

Plastic or rubber soft-faced mallet

Torx driver bits

Pliers — electrician’s side cutters

Circlip pliers — internal (straight or right-angled tips are
available)

Circlip pliers — external

Cold chisel

Centre punch

Pin punch

Scriber

Scraper (made from soft metal such as aluminium
or copper)

Soft metal drift

Steel rule/straight edge

Assortment of files

Electric drill and bits

Wire brush (large)

Soft wire brush (similar to those used for cleaning suede
shoes)

Sheet of plate glass

Hacksaw (large)

Valve grinding tool

Valve grinding compound (coarse and fine)

Stud extractor set (E-Z out)

Specialized tools

This is not a list of the tools made by the machine’s
manufacturer to carry out a specific task on a limited range of
models. Occasional references are made to such tools in the
text of this manual and, in general, an alternative method of
carrying out the task without the manufacturer’s tool is given
where possible. The tools mentioned in this list are those which
are not used regularly and are expensive to buy in view of their
infrequent use. Where this is the case it may be possible to hire
or borrow the tools against a deposit from a local dealer or tool
hire shop. An alternative is for a group of friends or a motorcycle
club to join in the purchase.

Valve spring compressor
Piston ring compressor
Universal bearing puller
Cylinder bore honing attachment (for electric drill)
Micrometer set

Vernier calipers

Dial gauge set

Cylinder compression gauge
Vacuum gauge set
Multimeter /
Dwell meter/tachometer

Care and maintenance of tools

Whatever the quality of the tools purchased, they will last
much longer if cared for. This means in practice ensuring that a
tool is used for its intended purpose; for example screwdrivers
should not be used as a substitute for a centre punch, or as
chisels. Always remove dirt or grease and any metal particles
but remember that a light film of oil will prevent rusting if the
tools are infrequently used. The common tools can be kept
together in a large box or tray but the more delicate, and more
expensive, items should be stored separately where they cannot
be damaged. When a tool is damaged or worn out, be sure to
renew it immediately. It is false economy to continue to use a
worn spanner or screwdriver which may slip and cause
expensive damage to the component being worked on.

Fastening systems

Fasteners, basically, are nuts, bolts and screws used to hold
two or more parts together. There are a few things to keep in
mind when working with fasteners. Almost all of them use a
locking device of some type; either a lock washer, lock nut,
locking tab or thread adhesive. All threaded fasteners should be
clean, straight, have undamaged threads and undamaged corn-
ers on the hexagon head where the spanner fits. Develop the
habit of replacing all damaged nuts and bolts with new ones.

Rusted nuts and bolts should be treated with a rust
penetrating fluid to ease removal and prevent breakage. After
applying the rust penetrant, let it ‘work’ for a few minutes
before trying to loosen the nut or bolt. Badly rusted fasteners
may have to be chiseled off or removed with a special nut
breaker, available at tool shops.

Flat washers and lock washers, when removed from an
assembly should always be replaced exactly as removed.
Replace any damaged washers with new ones. Always use a

.flat washer between a lock washer and any soft metal surface

(such as aluminium), thin sheet metal or plastic. Special lock
nuts can only be used once or twice before they lose their
locking ability and must be renewed.

If a bolt or stud breaks off in an assembly, it can be drilled
out and removed with a special tool called an E-Z out. Most
dealer service departments and motorcycle repair shops can
perform this task, as well as others (such as the repair of
threaded holes that have been stripped out).
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Spanner size comparison

Jaw gap (in) Spanner size Jaw gap (in) Spanner size

0.250 + in AF 0.945 24 mm

0.276 7 mm 1.000 1 in AF

0.313 % in AF : 1.010 % in Whitworth; 2 in BSF
0.315 8 mm 1.024 26 mm

0.344 % in AF; { in Whitworth 1.063 1% in AF; 27 mm

0.354 9 mm ; 1.100 % in Whitworth; ¥ in BSF
0.375 7 in AF 1.125 11 in AF

0.394 10 mm 1.181 30 mm

0.433 11 mm 1.200 # in Whitworth; 3 in BSF
0.438 % in AF 1.250 11 in AF

0.445 1% in Whitworth: -,1- in BSF 1.260 32 mm

0.472 12 mm 1.300 % in Whitworth; Z in BSF
0.500 7 in AF 1.313 15 in AF

0.512 13 mm 1.390 B in Whitworth; 2 in BSF
0.525 7 in Whitworth; & in BSF 1.417 36 mm

0.551 14 mm 1.438 1% in AF

0.563 % in AF 1.480 Z in Whitworth; 1 in BSF
0.591 15 mm 1.500 11 in AF

0.600 # in Whitworth; 2 in BSF 1.575 40 mm; ¥ in Whitworth
0.625 % in AF 1.614 41 mm

0.630 16 mm 1.625 13 in AF

0.669 17 mm 1.670 1 in Whitworth; 14 in BSF
0.686 % in AF 1.688 1% in AF

0.709 18 mm 1u811 46 mm

0.710 £ in Whitworth; % in BSF 1.813 18 in AF

0.748 19 mm 1.860 1% in Whitworth; 1} in BSF
0.750 2 in AF 1.875 : 1% in AF

0.813 B in AF 1.969 50 mm

0.820 i in Whitworth; 1 in BSF 2.000 2 in AF

0.866 22 mm 2.050 1% in Whitworth; 13 in BSF
0.875 % in AF 2.165 55 mm

0.920 + in Whitworth; 2 in BSF 2.362 60 mm

0.938 Bin AF

Standard torque settings

Specific torque settings will be found at the end of the specifications section of each chapter. Where no figure is given, bolts should
be secured according to the table below. 3

Fastener type (thread diameter) kgf m Ibf ft
5mm bolt or nut 0.45 - 0.6 35-45
6 mm bolt or nut 08 - 1.2 6-9
8 mm bolt or nut 1.8-25 13-18
10 mm bolt or nut 3.0-40 22 - 29
12 mm bolt or nut 5.0 - 6.0 36 — 43
5 mm screw 0.35 - 0.5 25-36
6 mm screw 0.7 - 1.1 5-8
6 mm flange bolt 1.0-14 7-10
8 mm flange bolt 24 - 30 17 - 22
10 mm flange bolt 30-40 22 - 29




Choosing and fitting accessories

The range of accessories available to the modern motor-
cyclist is almost as varied and bewildering as the range of
motorcycles. This Section is intended to help the owner in
choosing the correct equipment for his needs and to avoid some
of the mistakes made by many riders when adding accessories
to their machines. It will be evident that the Section can only
cover the subject in the most general terms and so it is
recommended that the owner, having decided that he wants to
fit, for example, a luggage rack or carrier, seeks the advice of
several local dealers and the owners of similar machines. This
will give a good idea of what makes of carrier are easily
available, and at what price. Talking to other owners will give
some insight into the drawbacks or good points of any one
make. A walk round the motorcycles in car parks or outside a
dealer will often reveal the same sort of information.

The first priority when choosing accessories is to assess
exactly what one needs. It is, for example, pointless to buy a
large heavy-duty carrier which is designed to take the weight of
fully laden panniers and topbox when all you need is a place to
strap on a set of waterproofs and a lunchbox when going to
work. Many accessory manufacturers have ranges of equipment
to cater for the individual needs of different riders and this point
should be borne in mind when looking through a dealer’s
catalogues. Having decided exactly what is required and the use
to which the accessories are going to be put, the owner will
need a few hints on what to look for when making the final
choice. To this end the Section is now sub-divided to cover the
more popular accessories fitted. Note that it is in no way a
customizing guide, but merely seeks to outline the practical
considerations to be taken into account .when adding
aftermarket equipment to a motorcycle.

Fairings and windscreens

A fairing is possibly the single, most expensive, aftermarket
item to be fitted to any motorcycle and, therefore, requires the
most thought before purchase. Fairings can be divided into two
main groups: front fork mounted handlebar fairings and wind-
screens, and frame mounted fairings.

The first group, the front fork mounted fairings, are
becoming far more popular than was once the case, as they
offer several advantages over the second group. Front fork
mounted fairings generally are much easier and quicker to fit,
involve less rnodification to the motorcycle, do not as a rule
restrict the steering lock, permit a wider selection of handlebar
. styles to be used, and offer adequate protection for much less
money than the frame mounted type. They are also lighter, can
be swapped easily between different motorcycles, and are
available in a much greater variety of styles. Their main
disadvantages are that they do not offer as much weather
protection as the frame mounted types, rarely offer any storage
space, and, if poorly fitted or naturally incompatible, can have
an adverse effect on the stability of the motorocycle.

The second group, the frame mounted fairings, are secured
so rigidly to the main frame of the motorcycle that they can
offer a substantial amount of protection to motorcycle and rider

in the event of a crash. They offer almost complete protection
from the weather and, if double-skinned in construction, can
provide a great deal of useful storage space. The feeling of
peace, quiet and complete relaxation encountered when riding
behind a good full fairing has to be experienced to be believed.
For this reason full fairings are considered essential by most
touring motorcyclists and by many people who ride all year
round. The main disadvantages of this type are that fitting can
take a long time, often involving removal or modification of
standard motorcycle components, they restrict the steering lock
and they can add up to about 40 |b to the weight of the
machine. They do not usually affect the stability of the machine
to any great extent once the front tyre pressure and suspension
have been adjusted to compensate for the extra weight, but can
be affected by sidewinds.

The first thing to look for when purchasing a fairing is the
quality of the fittings. A good fairing will have strong,
substantial brackets constructed from heavy-gauge tubing; the
brackets must be shaped to fit the frame or forks evenly so that
the minimum of stress is imposed on the assembly when it is
bolted down. The brackets should be properly painted or
finished — a nylon coating being the favourite of the better
manufacturers — the nuts and bolts provided should be of the
same thread and size standard as is used on the motorcycle and
be properly plated. Look also for shakeproof locking nuts or
locking washers to ensure that everything remains securely
tightened down. The fairing shell is generally made from one of
two materials: fibreglass or ABS plastic. Both have their
advantages and disadvantages, but the main consideration for
the owner is that fibreglass is much easier to repair in the event
of damage occurring to the fairing. Whichever material is used,
check that it is properly finished inside as well as out, that the
edges are protected by beading and that the fairing shell is
insulated from vibration by the use of rubber grommets at all
mounting points. Also be careful to check that the windscreen
is retained by plastic bolts which will snap on impact so that the
windscreen will break away and not cause personal injury in the
event of an accident.

Having purchased your fairing or windscreen, read the
manufacturer's fitting instructions very carefully and check that
you have all the necessary brackets and fittings. Ensure that the
mounting brackets are located correctly and bolted down
securely. Note that some manufacturers use hose clamps to
retain the mounting brackets; these should be discarded as they
are convenient to use but not strong enough for the task.

‘Stronger clamps:should be substituted; cer exhaust pipe clamps

&f suitable size would be a good alternative. Ensure that the
front forks can turn through the full steering lock available
without fouling the fairing. With many types of frame-mounted
fairing the handlebars will have to be altered or a different type
fitted and the steering lock will be restricted by stops provided
with the fittings. Also check that the fairing does not foul the
front wheel or mudguard, in any steering position, under full fork
compression. Re-route any cables, brake pipes or electrical
wiring which may snag on the fairing and take great care to
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protect all electrical connections, using insulating tape. If the
manufacturer’'s instructions are followed carefully at every stage
no serious problems should be encountered. Remember that
hydraulic pipes that have been disconnected must be carefully
re-tightened and the hydraulic system purged of air bubbles by
bleeding.

Two things will become immediately apparent when taking
a motorcycle on the road for the first time with a fairing — the
first is the tendency to underestimate the road speed because of
the lack of wind pressure on the body. This must be very
carefully watched until one has grown accustomed to riding
behind the fairing. The second thing is the alarming increase in
engine noise which is an unfortunate but inevitable by-product
of fitting any type of fairing or windscreen, and is caused by
normal engine noise being reflected, and in some cases
amplified, by the flat surface of the fairing.

Luggage racks or carriers

Carriers are possibly the commonest item to be fitted to
modern motorcycles. They vary enormously in size, carrying
capacity, and durability. When selecting a carrier, always look
for one which is made specifically for your machine and which
is bolted on with as few separate brackets as possible. The
universal-type carrier, with its mass of brackets and adaptor
pieces, will generally prove too weak to be of any real use. A
good carrier should bolt tc the main frame, generally using the
two suspension unit top mountings and a mudguard mounting
bolt as attachment points, and have its luggage platform as low
and as far forward as possible to minimise the effect of any load
on the machine’'s stability. Look for good quality, heavy gauge
tubing, good welding and good finish. Also ensure that the
carrier does not prevent opening of the seat, sidepanels or tail
compartment, as appropriate. When using a carrier, be very
careful not to overload it. Excessive weight placed so high and
so far to the rear of any motorcycle will have an adverse effect
on the machine’'s steering and stability.

Luggage

Motorcycle luggage can be grouped under two headings:
soft and hard. Both types are available in many sizes and styles
and have advantages and disadvantages in use.

Soft luggage is now becoming very popular because of its
lower cost and its versatility. Whether in the form of tankbags,
panniers, or strap-on bags, soft luggage requires in general no
brackets and no modification to the motorcycle. Equipment can
be swapped easily from one motorcycle to another and can be
fitted and removed in seconds. Awkwardly shaped loads can
easily be carried. The disadvantages of soft luggage are that the
contents cannot be secure against the casual thief, very little
protection is afforded in the event of a crash, and waterproofing
is generally poor. Also, in the case of panniers, carrying capacity
is restricted to approximately 10 Ib, although this amount will
vary considerably depending on the manufacturer's recommen-
dation. When purchasing soft luggage, look for good quality
material, generally vinyl or nylon, with strong, well-stitched
attachment points. It is always useful to have separate pockets,
especially on tank bags, for items which will be needed on the
journey. When purchasing a tank bag, look for one which has a
separate, well-padded, base. This will protect the tank's
paintwork and permit easy access to the filler cap at petrol
stations.

Hard luggage is confined to two types: panniers, and top
boxes or tail trunks. Most hard luggage manufacturers produce
matching sets of these items, the basis of which is generally
that manufacturer's own heavy-duty luggage rack. Variations on
this theme occur in the form of separate frames for the better
quality panniers, fixed or quickly-detachable luggage, and in size
and carrying capacity. Hard luggage offers a reasonable degree
of security against theft and good protection against weather
and accident damage. Carrying capacity is greater than that of
soft luggage, around 15 — 20 Ib in the case of panniers,
although top boxes should never be loaded as much as their

apparent capacity might imply. A top box should only be used
for lightweight items, because one that is heavily laden can
have a serious effect on the stability of the machine. When
purchasing hard luggage look for the same good points as
mentioned under fairings and windscreens, ie good quality
mounting brackets and fittings, and well-finished fibreglass or
ABS plastic cases. Again as with fairings, always purchase
luggage made specifically for your motorcycle, using as few
separate brackets as possible, to ensure that everything remains
securely bolted in place. When fitting hard luggage, be careful
to check that the rear suspension and brake opération will not
be impaired in any way and remember that many pannier kits
require re-siting of the indicators. Remember also that a non-
standard exhaust system may make fitting extremely difficult.

Handlebars

The occupation of fitting alternative types of handlebar is
extremely popular with modern motorcyclists, whose matives
may vary from the purely practical, wishing to improve the
comfort of their machines, to the purely aesthetic, where form
is more important than function. Whatever the reason, there are
several considerations to be borne in mind when changing the
handlebars of your machine. If fitting lower bars, check carefully
that the switches and cables do not foul the petrol tank on full
lock and that the surplus length of cable, brake pipe, and
electrical wiring are smoothly and tidily disposed of. Avoid tight
kinks in cable or brake pipes which will produce stiff controls or
the premature and disastrous failure of an overstressed compo-
nent. If necessary, remove the petrol tank and re-route the cable
from the engine/gearbox unit upwards, ensuring smooth gentle
curves are produced. In extreme cases, it will be necessary to
purchase a shorter brake pipe to overcome this problem. In the
case of higher handlebars than standard it will almost certainly
be necessary to purchase extended cables and brake pipes.
Fortunately, many standard motorcycles have a custom version
which will be equipped with higher handlebars and, therefore,
factory-built extended components will be available from your
local dealer. It is not usually necessary to extend electrical
wiring, as switch clusters may be used on several different
motorcycles, some being custom versions. This point should be
borne in mind however when fitting extremely high or wide
handlebars.

When fitting different types of handlebar, ensure that the
mounting clamps are correctly tightened to the manufacturer's
specifications and that cables and wiring, as previously men-
tioned, have smooth easy runs and do not snag on any part of
the motorcycle throughout the full steering lock. Ensure that the
fluid level in the front brake master cylinder remains level to
avoid any chance of air entering the hydraulic system. Also
check that the cables are adjusted correctly and that all
handlebar controls operate correctly and can be easily reached
when riding.

Crashbars

Crashbars, also known as engine protector bars, engine
guards, or case savers, are extremely useful items of equipment
which can contribute protection to the machine’s structure if a
crash occurs. They do not, as has been inferred in the US,
prevent the rider from crashing, or necessarily prevent rider
injury should a crash occur.

It is recommended that only the smaller, neater, engine
protector type of crashbar is considered. This type will offer
protection while restricting, as little as is possible, access to the
engine and the machine’s ground clearance. The crashbars
should be designed for use specifically on your machine, and
should be constructed of heavy-gauge tubing with strong,
integral mounting brackets. Where possible, they should bolt to
a strong lug on the frame, usually at the engine mounting bolts.

The alternative type of crashbar is the larger cage type. This
type is not recommended in spite of their appearance which
promises some protection to the rider as well as to the machine.
The larger amount of leverage imposed by the size of this type
of crashbar increases the risk of severe frame damage in the
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event of an accident. This type also decreases the machine’s
ground clearance and restricts access to the engine. The
amount of protection afforded the rider is open to some doubt
as the design is based on the premise that the rider will stay in
the normally seated position during an accident, and the crash
bar structure will not itself fail. Neither result can in any way be
guaranteed.

As a general rule, always purchase the best, ie usually the
most expensive, set of crashbars you an afford. The investment
will be repaid by minimising the amount of damage incurred,
should the machine be involved in an accident. Finally, avoid the
universal type of crashbar. This should be regarded only as a
last resort to be used if no alternative exists. With its usual
multitude of separate brackets and spacers, the universal
crashbar is far too weak in design and construction to be of any
practical value.

Exhaust systems

The fitting of aftermarket exhaust systems is another
extremely popular pastime amongst motorcyclists. The usual
motive is to gain more performance from the engine but other
considerations are to gain more ground clearance, to lose
weight from the motorcycle, to obtain a more distinctive
exhaust note or to find a cheaper alternative to the
manufacturer’'s original equipment exhaust system. Original
equipment exhaust systems often cost more and may well have
a relatively short life. It should be noted that it is rare for an
aftermarket exhaust system alone to give a noticeable increase
in the engine’s power output. Modern motorcycles are designed
to give the highest power output possible allowing for factors
such as quietness, fuel economy, spread of power, and long-
term reliability. If there were a magic formula which allowed the
exhaust system to produce more power without affecting these
other considerations you can be sure that the manufacturers,
with their large research and development facilities, would have
found it and made use of it. Performance increases of a
worthwhile and noticeable nature only come from well-tried
and properly matched modifications to the entire engine, from
the air filter, through the carburettors, port timing or camshaft
and valve design, combustion chamber shape, compression
ratio, and the exhaust system. Such modifications are well
outside the scope of this manual but interested owners might
refer to the ‘Piper Tuning Manual’ produced by the publisher of
this manual; this book goes into the whole subject in great
detail. /

Whatever your motive for wishing to fit an alternative
exhaust system, be sure to seek expert advice before doing so.
Changes to the carburettor jetting will almost certainly be
required for which you must consult the exhaust system
manufacturer. If he cannot supply adequateiy specific infor-
mation it is reasonable to assume that insufficient development
work has been carried out, and that particular make should be
avoided. Other factors to be borne in mind are whether the
exhaust system allows the use of both centre and side stands,
whether it allows sufficient access to permit oil and filter
changing and whether modifications are necessary to the
standard exhaust system. Many two-stroke expansion chamber
systems require the use of the standard exhaust pipe; this is all
very well if the standard exhaust pipe and silencer are separate
units but can cause problems if the two, as with so many
modern two-strokes, are a one-piece unit. While the exhaust
pipe can be removed easily by means of a hacksaw it is not so
easy to refit the original silencer should you at any time wish to
return the machine to standard trim. The same applies to
several four-stroke systems.

On the subject of the finish of aftermarket exhausts, avoid
black-painted systems unless you enjoy painting. As any trail-
bike owner will tell you, rust has a great affinity for black
exhausts and re-painting or rust removal becomes a task which
must be carried out with monotonous regularity. A bright
chrome finish is, as a general rule, a far better proposition as it
is much easier to keep clean and to prevent rusting. Although
the general finish of aftermarket exhaust systems is not always

up to the standard of the original equipment the lower cost of
such systems does at least reflect this fact.

When fitting an alternative system always purchase a full
set of new exhaust gaskets, to prevent leaks: Fit the exhaust
first to the cylinder head or barrel, as appropriate, tightening the
retaining nuts or bolts by hand only and then line up the exhaust
rear mountings. If the new system is a one-piece unit and the
rear mountings do not line up exactly, spacers must be
fabricated to take up the difference. Do not force the system
into place as the stress thus imposed will rapidly cause cracks
and splits to appear. Once all the mountings are loosely fixed,
tighten the retaining nuts or bolts securely, being careful not to
overtighten them. Where the motorcycle manufacturer’s torque
settings are available, these should be used. Do not forget to
carry out any carburation changes recommended by the exhaust
system’s manufacturer.

Electrical equipment

The vast range of electrical equipment available to motor-
cyclists is so large and so diverse that only the most general
outline can be given here. Electrical accessories vary from
electric ignition kits fitted to replace contact breaker points, to
additional lighting at the front and rear, more powerful horns,
various instruments and gauges, clocks, anti-theft systems,
heated clothing, CB radios, radio-cassette players, and intercom
systems, to name but a few of the more popular items of
equipment. :

As will be evident, it would require a separate manual to
cover this subject alone and this section is therefore restricted
to outlining a few basic rules which must be borne in mind
when fitting electrical equipment. The first consideration is
whether your machine’s electrical system has enough reserve
cqpacity to cope with the added demand of the accessories you
wish to fit. The motorcycle’s manufacturer or importer should
be able to furnish this sort of information and may also be able
to offer advice on uprating the electrical system. Failing this, a
good dealer or the accessory manufacturer may be able to help.
In some cases, more powerful generator components may be
available, perhaps from another motorcycle in the
manufacturer’'s range. The second consideration is the legal
requirements in force in your area. The local police may be
prepared to help with this point. In the UK for example, thers
are strict regulations governing the position and use of auxiliary
riding lamps and fog lamps.

When fitting electrical equipment always disconnect the
battery first to prevent the risk of a short-circuit, and be careful
to ensure that all connections are properly made and that they
are waterproof. Remember that many electrical accesories are
designed primarily for use in cars and that they cannot easily
withstand the exposure to vibration and to the weather.
Delicate components must be rubber-mounted to insulate them
from vibration, and sealed carefully to prevent the entry of
rainwater and dirt. Be careful to follow exactly the accessory
manufacturer's instructions in conjunction with the wiring
diagram at the back of this manual.

Accessories — general

Accessories fitted to your motorcycle will rapidly
deteriorate if not cared for. Regular washing and polishing will
maintain the finish and will provide an opportunity to check that
all mounting bolts and nuts are securely fastened. Any signs of
chafing or wear should be watched for, and the cause cured as
soon as possible before serious damage occurs.

As a general rule, do not éxpect the re-sale value of your
motorcycle to increase by an amount proportional to the
amount of money and effort put into fitting accessories. It is
usually the case that an absolutely standard motorcycle will sell
more easily at a better price than one that has been modified.
If you are in the habit of exchanging your machine for another
at frequent intervals, this factor should be borne in mind to
avoid loss of money.
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1 Introduction

This Section provides an easy reference-guide to the more
common ailments 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 fault diagnosis 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
fault diagnosis by first accurately identifying the symptom and
then checking through the list of possible causes, starting with
the simplest or most obvious and progressing in stages to the
most complex. Take nothing for granted, but above all apply
liberal quantities of common sense.

The main symptom of a fault is given in the text as a major
heading below which are listed, as Section headings, the
various systems or areas which may contain the fault. Details of
each possible cause for a fault and the remedial action to be
taken are given, in brief, in the paragraphs below each Section
heading. Further information should be sought in the relevant
Chapter.

In some cases reference will be made in the singular to a
component, for example a carburettor, where in fact more than
one item is fitted to the machine. The particular reference
should be applied to all those components.

Starter motor problems

2 Starter motor not rotating

Engine stop switch off or starter interlock switches (where
fitted) not operated correctly.

Fuse blown. Check the main fuse located behind the battery
side cover.

Battery voltage low. Switching on the headlamp and
operating the horn will give a good indication of the charge
level. If necessary recharge the battery from an external source.

Neutral gear not selected. Where a neutral indicator switch

is fitted.

Faulty neutral indicator switch, clutch interlock switch, or
other starter interlock switch (where fitted). Check the switch
wiring and switches for correct operation. See Chapter 6 for a
description of the starter interlock switch system. .

Ignition switch defective. Check switch for continuity and
connections for security. 2

Engine stop switch defective. Check switch for continuity in
‘Run’ position. Fault will be caused by broken, wet or corroded
switch contacts. Clean or renew as necessary.

Starter button switch faulty. Check continuity of switch.
Faults as for engine stop switch.

Starter relay (solenoid) faulty. If the switch is functioning
correctly a pronounced click should be heard when the starter
button is depressed. This presupposes that current is flowing to
the solenoid when the button is depressed.

Wiring open or shorted. Check first that the battery terminal
connections are tight and corrosion free. Follow this by
checking that all wiring connections are dry, tight and corrosion
free. Check also for frayed or broken wiring. Occasionally a wire
may become trapped between two moving components,
particularly in the vicinity of the steering head, leading to
breakage of the internal core but leaving the softer but more
resilient outer cover intact. This can cause mysterious intermit-
tent or total power loss.

Starter motor defective. A badly worn starter motor may
cause high current drain from a battery without the motor
rotating. If current is found to be reaching the motor, after
checking the starter button and starter relay, suspect a
damaged motor. The motor should be removed for inspection.

On all but XJ650 G, H and LH models a starter interlock
system is fitted to prevent engine starting unless the machine’s
controls are so positioned to ensure a safe and foolproof start.
Included in the interlock circuitry is a diode block fitted to
prevent cross-feeding of current in the circuit. In very rare cases
it may be found that one or more diodes have failed, thus
causing complete interlock system failure. See Chapter 6 for
further information.

3 Starter motor rotates but engine does not turn over

Starter motor clutch defective. Suspect jammed or worn
engagement rollers, plungers and springs.

Damaged starter motor drive train. Inspect and renew
component where necessary. Failure in this area is unlikely.

4 Starter motor and clutch function but engine will not
turn over

Engine seized. Seizure of the engine is always a result of
damage to internal components due to lubrication failure, or
component breakage resulting from abuse, neglect or old age. A
seizing or partially seized component may go un-noticed until
the engine has cooled down and an attempt is made to restart
the engine. Suspect first seizure of the valves, valve gear and
the pistons. Instantaneous seizure whilst the engine is running
indicates component breakage. In either case major dismantling
and inspection will be required.

Engine does not start when turned over

5 No fuel flow to carburettor

No fuel or insufficient fuel in tank.

Fuel tap lever position incorrectly selected.

Float chambers require priming after running dry (vacuum
taps only).

Tank filler cap air vent obstructed. Usually caused by dirt or
water. Clean the vent orifice.

Fuel tap or filter blocked. Blockage may be due to ac-
cumulation of rust or paint flakes from the tank’s inner surface
or of foreign matter from contaminated fuel. Remove the tap
and clean it and the filter. Look also for water droplets in the
fuel.

Fuel line blocked. Blockage of the fuel line is more likely to
result from a kink in the line rather than the accumulation of
debris.

6 Fuel not reaching cylinder

Float chamber not filling. Caused by float needle or floats
sticking in up position. This may occur after the machine has
been left standing for an extended length of time allowing the
fuel to evaporate. When this occurs a gummy residue is often
left which hardens to a varnish-like substance. This condition
may be worsened by corrosion and crystaline deposits produced
prior to the total evaporation of contaminated fuel. Sticking of
the float needle may also be caused by wear. In any case
removal of the float chamber will be necessary for inspection
and cleaning.

Blockage in starting circuit, slow running circuit or jets.
Blockage of these items may be attributable to debris from the
fuel tank by-passing the filter system or to gumming up as
described in paragraph 1. Water droplets in the fuel will also
block jets and passages. The carburettor should be dismantled
for cleaning.
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Fuel level too low. The fuel level in the float chamber is
controlled by float height. The float height may increase with
wear or damage but will never reduce, thus a low float height
is an inherent rather than developing condition. Check the float
height and make any necessary adjustment.

7 Engine flooding

Float valve needle worn or stuck open. A piece of rust or
other debris can prevent correct seating of the needle against
the valve seat thereby permitting an uncontrolled flow of fuel.
Similarly, a worn needle or needle seat will prevent valve
closure. Dismantle the carburettor float bow! for cleaning and,
if necessary, renewal of the worn components.

Fuel level too high. The fuel level is controlled by the float
height which may increase due to wear of the float needle, pivot
pin or operating tang. Check the float height, and make any
necessary adjustment. A leaking float will cause an increase in
fuel level, and thus should be renewed.

Accelerator pump. On those models so equipped, repeated
operation of the throttle prior to starting will cause flooding due
to too much raw fuel being injected into the venturi.

Cold starting mechanism. Check the choke (starter
mechanism) for correct operation. If the mechanism jams in the
‘On’ position subsequent starting of a hot engine will be
difficult.

Blocked air filter. A badly restricted air filter will cause
flooding. Check the filter and clean or renew as required. A
collapsed inlet hose will have a similar effect.

8 No spark at plug

Ignition switch not on.

Engine stop switch off.

Fuse blown. Check fuse for ignition circuit. See wiring
diagram.

Battery voltage low. The current draw required by a starter
motor is sufficiently high that an under-charged battery may not
have enough spare capacity to provide power for the ignition
circuit during starting.

Starter motor inefficient. A starter motor with worn brushes
and a worn or dirty commutator will draw excessive amounts of
current causing power starvation in the ignition system. See the
preceding paragraph. Starter motor overhaul will be required.

Spark plug failure. Clean the spark plug thoroughly and
reset the electrode gap. Refer to the spark plug section and the

condition guide in Chapter 3. If the spark plug shorts
internally or has sustained visible damage to the electrodes,
core or ceramic insulator it should be renewed. On rare
occasions a plug that appears to spark vigorously will fail to do
so when refitted to the engine and subjected to the
compression pressure in the cylinder.

Spark plug cap or high tension (HT) lead faulty. Check
condition and security. Replace if deterioration is evident.

Spark plug cap loose. Check that the spark plug cap fits
securely over the plug and, where fitted, the screwed terminal
on the plug end is secure.

Shorting due to moisture. Certain parts of the ignition
system are susceptible to shorting when the machine is ridden
or parked in wet weather. Check particularly the area from the
spark plug cap back to the ignition coil. A water dispersant
spray may be used to dry out waterlogged components.
Recurrence of the problem can be prevented by using an
ignition sealant spray after drying out and cleaning.

Ignition or stop switch shorted. May be caused by water,
corrosion or wear. Water dispersant and contact cleaning
sprays may be used. If this fails to overcome the problem
dismantling and visual inspection of the switches will be
required.

Shorting or open circuit in wiring. Failure in any wire
connecting any of the ignition components will cause ignition
malfunction. Check also that all connections are clean, dry and
tight.

Ignition coil failure. Check the coil, referring to Chapter 3.

Pickup coil failure. Check the two coils, referring to Chapter
3.

TCI (igniter) unit failure. See Chapter 3.

9 Weak spark at plug

Feeble sparking at the plug may be caused by any of the
faults mentioned in the preceding Section other than those
items in paragraphs 1 and 2.

10 Compression low

Spark plug loose. This will be self-evident on inspection,
and may be accompanied by a hissing noise when the engine is
turned over. Remove the plug and check that the threads in the
cylinder head are not damaged. Check also that the plug sealing
washer is in good condition.

Cylinder head gasket leaking. This condition is often accom-
panied by a high pitched squeak from around the cylinder head
and oil loss, and may be caused by insufficiently tightened
cylinder head fasteners, a warped cylinder head or mechanical
failure of the gasket material. Re-torqueing the fasteners to the
correct specification may seal the leak in some instances but if
damage has occurred this course of action will provide, at best,
only a temporary cure. ;

Valve not seating correctly. The failure of a valve to seat
may be caused by insufficient valve clearance, pitting of the
valve seat or face, carbon deposits on the valve seat or seizure
of the valve stem or valve gear components. Valve spring
breakage will also prevent correct valve closure. The valve
clearances should be checked first and then, if these are found
to be in order, further dismantling will be required to inspect the
relevant components for failure.

Cylinder, piston and ring wear. Compression pressure will
be lost if any of these components are badly worn. Wear in oné
component is invariably accompanied by wear in another. A top
end overhaul will be required.

Piston rings sticking or broken. Sticking of the piston rings
may be caused by seizure due to lack of lubrication or heating
as a result of poor carburation or incorrect fuel type. Gumming
of the rings may result from lack of use, or carbon deposits in
the ring grooves. Broken rings result from over-revving, over-
heating or general wear. In either case a top-end overhaul will
be required.

Engine stalls after starting

11 General causes

Improper cold start mechanism operation. Check that the
operating controls function smoothly and, where applicable, are
correctly adjusted. A cold engine may not require application of
an enriched mixture to start initially but may baulk without
choke once firing. Likewise a hot engine may start with an
enriched mixture but will stop almost immediately if the 'choke
is inadvertently in operation.

Ignition malfunction. See Section 9, ‘Weak spark at plug’.

Carburettor incorrectly adjusted. Maladjustment of the idle
speed may cause the engine to stop immediately after starting.
See Chapter 2.

Fuel contamination. Check for filter blockage by debris or
water which reduces, but does not completely stop, fuel flow or
blockage of the slow speed circuit in the carburettor by the
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same agents. If water is present it can often be seen as droplets
in the bottom of the float bowl. Clean the filter and, where water
is in evidence, drain and flush the fuel tank and float bowl.

Intake air leak. Check for security of the carburettor
mounting and hose connections, and for cracks or splits in the
hoses. Check also that the carburettor top is secure and that the
vacuum gauge adaptor plug (where fitted) is tight.

Air filter blocked or omitted. A blocked filter will cause an
over-rich mixture; the omission of a filter will cause an
excessively weak mixture. Both conditions will have a detrimen-
tal effect on carburation. Clean or renew the filter as necessary.

Fuel filler cap air vent blocked. Usually caused by dirt or
water. Clean the vent orifice.

Poor running at idle and low speed

12 Weak spark at plug or erratic firing

Battery voltage low. In certain conditions low battery
charge, especially when coupled with a badly sulphated battery,
may result in misfiring. If the battery is in good general
condition it should be recharged; an old battery suffering from
sulphated plates should be renewed.

Spark plug fouled, faulty or incorrectly adjusted. See
Section 8 or refer to Chapter 3.

Spark plug cap or high tension lead shorting. Check the
condition of both these items ensuring that they are in good
condition and dry and that the cap is fitted correctly.

Spark plug type incorrect. Fit plug of correct type and heat
range as given in Specifications. In certain conditions a plug of
hotter or colder type may be required for normal running.

Faulty ignition coil. Partial failure of the coil internal
insulation will diminish the performance of the coil. No repair is
possible, a new component must be fitted.

Pickup coil faulty. Partial failure of a pickup coil internal
insulation will deminish the performance of the coil. No repair is
possible, a new component must be fitted.

TCI (igniter) unit malfunction. See Chapter 6 for details.

Ignition timing reluctor loose on crankshaft end. Re-secure
the reluctor in the correct position.

13 Fuel/air mixture incorrect

Intake air leak. See Section 11.

Mixture strength incorrect. Adjust slow running mixture
strength using pilot adjustment screw.

Carburettor synchronisation.

Pilot jet or slow running circuit blocked. The carburettor
should be removed and dismantled for thorough cleaning. Blow
through all jets and air passages with compressed air to clear
obstructions.

Air cleaner clogged or omitted. Clean or fit air cleaner
element as necessary. Check also that the element and air filter
cover are correctly seated.

Cold start mechanism in operation. Check that the choke
has not been left on inadvertently and the operation is correct.
Where applicable check the operating cable free play.

Fuel level too high or too low. Check the float height and
adjust as necessary. See Section 7.

Fuel tank air vent obstructed. Obstruction usually caused by
dirt or water. Clean vent orifice.

Valve clearance incorrect. Check, and if necessary, adjust,
the clearances.

14 Compression low

See Section 10.

Acceleration poor

15 General causes

All items as for previous Section.

Accelerator pump defective. Where so equipped, check that
the accelerator pump injects raw fuel into the carburettor
venturi, when the throttle is open fully. If this does not occur
check the condition of the pump components and that the feed
passage to the pump is not obstructed.

Timing incorrect or not advancing. Other than as a result of
the pickup coils becoming loose incorrect timing is only likely to
be caused by TCI unit failure. TCI unit failure will also prevent
correct ignition advance as the engine speed increases. °

Sticking throttle vacuum piston. CD carburettors only.

Brakes binding. Usually caused by maladajustment or
partial seizure of the operating mechanism due to poor main-
tenance. Check brake adjustment (where applicable). A bent
wheel spindle or warped brake disc can produce similar
symptoms.

Poor running or lack of power at high speeds

16 Weak spark at plug or erratic firing

All items as for Section 12.

HT lead insulation failure. Insulation failure of the HT lead
and spark plug cap due to old age or damage can cause shorting
when the engine is driven hard. This condition may be less
noticeable, or not noticeable at all at lower engine speeds.

17 Fuel/air mixture incorrect

All items as for Section 13, with the exception of items 2
and 4.

Main jet blocked. Debris from contaminated fuel, or from
the fuel tank, and water in the fuel can block the main jet. Clean
the fuel filter, the float bowl area, and if water is present, flush
and refill the fuel tank.

Main jet is the wrong size. The standard carburettor jetting
is for sea level atmospheric pressure. For high altitudes, usually
above 5000 ft, a smaller main jet will be required.

Jet needle and needle jet worn. These can be renewed
individually but should be renewed as a pair. Renewal of both
items requires partial dismantling of the carburettor.

Air bleed holes blocked. Dismantle. carburettor and use
compressed air to blow out all air passages.

Reduced fuel flow. A reduction in the maximum fuel flow
from the fuel tank to the carburettor will cause fuel starvation,
proportionate to the engine speed. Check for blockages through
debris or a kinked fuel line.

Vacuum diaphragm split. Renew.

18 Compression low

See Section 10.

Knocking or pinking

19 General causes

Carbon build-up in combustion chamber. After high
mileages have been covered large accumulation of carbon may
occur. This may glow red hot and cause premature ignition of
the fuel/air mixture, in advance of normal firing by the spark
plug. Cylinder head removal will be required to allow inspection
and cleaning. .
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Fuel incorrect. A low grade fuel, or one of poor quality may
result in compression induced detonation of the fuel resulting in
knocking and pinking noises. Old fuel can cause’ similar
problems. A too highly leaded fuel will reduce detonation but
will accelerate deposit formation in the combustion chamber
and may lead to early pre-ignition as described in item 1.

Spark plug heat range incorrect. Uncontrolled pre-ignition
can result from the use of a spark plug the heat range of which
is too hot.

Weak mixture. Overheating of the engine due to a weak
mixture can result in pre-ignition occurring where it would not
occur when engine temperature was within normal limits.
Maladjustment, blocked jets or passages and air leaks can
cause this condition.

Overheating

20 Firing incorrect

Spark plug fouled, defective or maladjusted. See Section 6.

Spark plug type incorrect. Refer to the Specifications and
ensure that the correct plug type is fitted.

Incorrect ignition timing. Timing that is far too much
advanced or far too much retarded will cause overheating.
Check the ignition timing is correct and that the advance
mechanism is functioning.

21 Fuel/air mixture incorrect

Slow speed mixture strength incorrect. Adjust pilot air
SCrew.

Main jet wrong size. The carburettor is jetted for sea level
atmospheric conditions. For high altitudes, usually above 5000
ft, a smaller main jet will be required.

Air filter badly fitted or omitted. Check that the filter
element is in place and that it and the air filter box cover are
sealing correctly. Any leaks will cause a weak mixture.

Induction air leaks. Check the security of the carburettor
mountings and hose connections, and for cracks and splits in
the hoses. Check also that the carburettor top is secure and that
the vacuum gauge adaptor plug (where fitted) is tight.

Fuel level too low. See Section 6.

Fuel tank filler cap air vent obstructed. Clear blockage.

22 Lubrication inadequate

Engine oil too low. Not only does the oil serve as a lubricant
by preventing friction between moving components, but it also
acts as a coolant. Check the oil level and replenish.

Engine oil overworked. The lubricating properties of oil are
lost slowly during use as a result of changes resulting from heat
and also contamination. Always change the oil at the rec-
ommended interval.

Engine oil of incorrect viscosity or poor quality. Always use
the recommended viscosity and type of oil.

Oil filter and filter by-pass valve blocked. Renew filter and
clean the by-pass valve.

Clutch operating problems

24 Clutch slip

No clutch lever play. Adjust clutch lever end play according
to the procedure in Routine Maintenance.

Friction plates worn or warped. Overhaul clutch assembly,
replacing plates out of specification.

Steel plates worn or warped. Overhaul clutch assembly,
replacing plates out of specification.

Clutch springs broken or wear. Old or heat-damaged (from
slipping clutch) springs should be replaced with new ones.

Clutch release not adjusted properly. :

Clutch inner cable snagging. Caused by a frayed cable or
kinked outer cable. Replace the cable with a new one. Repair of
a frayed cable is not advised.

Clutch release mechanism defective. Worn or damaged
parts in the clutch release mechanism could include the shaft,
actuating arm or pivot. Replace parts as necessary.

Clutch hub and outer drum worn. Severe indentation by the
clutch plate tangs of the channels in the hub and drum will
cause snagging of the plates preventing correct engagement. If
this damage occurs, renewal of the worn components is
required. :

Lubricant incorrect. Use of a transmission lubricant other
than that specified may allow the plates to slip.

25 Clutch drag

Clutch lever play excessive. Adjust lever at bars or at cable
end if necessary.

Clutch plates warped or damaged. This will cause a drag on
the clutch, causing the machine to creep. Overhaul clutch
assembly.

Clutch spring tension uneven. Usually caused by a sagged
or broken spring. Check and replace springs.

Engine oil deteriorated. Badly contaminated engine oil and
a heavy deposit of oil sludge and carbon on the plates will cause
plate sticking. The oil recommended for this machine is of the
detergent type, therefore it is unlikely that this problem will
arise unless regular oil changes are neglected.

Engine oil viscosity too high. Drag in the plates will result
from the use of an oil with too high a viscosity. In very cold
weather clutch drag may occur until the engine has reached
operating temperature. :

Clutch hub and outer drum worn. Indentation by the clutch
plate tangs of the channels in the hub and drum will prevent
easy plate disengagement. If the damage is light the affected
areas may be dressed with a fine file. More pronounced damage
will necessitate renewal of the components.

Clutch housing seized to shaft. Lack of lubrication, severe
wear or damage can cause the housing to seize to the shaft.
Overhaul of the clutch, and perhaps the transmission, may be
necessary to repair damage.

Clutch release mechanism defective. Worn or damaged
release mechanism parts can stick and fail to provide leverage.
Overhaul clutch cover components.

Loose clutch hub nut. Causes drum and hub misalignment,
putting a drag on the engine. Engagement adjustment continu-
ally varies. Overhaul clutch assembly.

Gear selection problems :

26 Gear lever does not return

23 Miscellaneous causes

Engine fins clogged. A build-up of mud in the cylinder head
and cylinder barrel cooling fins will decrease the cooling
capabilities of the fins. Clean the fins as required.
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Weak or broken centraliser spring. Renew the spring.

Gearchange shaft bent or seized. Distortion of the ‘3

gearchange shaft often occurs if the machine is dropped heavily
on the gear lever. Provided that damage is not severe straight-
ening of the shaft is permissible.
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