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INTRODUCTION

INTRODUCTION

This manual is designed primarily for use by trained
technicians in a properly equipped workshop.
However, it contains enough detail and basic
information to make it useful io the owner who desires
to perform his own basic maintenance and repair work.
The work can only be carried out if the owner has the
necessary hand and special service tools to complete
the job. '

A basic knowledge of mechanics, including the proper
use of tools and workshop procedures is necessary in
order to carry out maintenance and repair work.
satisfactorily. Whenever the owner has insufficient
experience or doubts his ability to do the work, all
adjustments, maintenance, and repair work must be
undertaken by an authorised Triumph Dealer.

In order to perform the work efficiently and to avoid
costly mistakes, read the text and thoroughly
familiarise yourself with procedures before starting
work.

All work should be performed with great care and ina
clean working area with adequate lighting.

Always use the correct special service tools or
equipment specified. Under no circumstances use
makeshift tools or equipment since the use of
substitutes may adversely affect safe cperation.

Where accurate measurements are required, they can
only be made using calibrated, precision instruments.

For the duration of the warranty period, all repairs and
scheduled maintenance must be performed by an
authorised Triumph Dealer.

~ To maximise the life of your Motorcycle:

*  Accurately follow the maintenance requirements of
the pericdic maintenance chart in the service
manual.

¢ Do not allow problems o develop. Investigate
unusual noises and changes in the riding
characteristics of the motorcycle.  Rectify all
problems as soon as possible (immediately if safety
related),

* Use only genuine Triumph parts as listed in the
parts catalogue/parts microfiche.

*  Follow the procedures in this manual carefully and

completely. Do not take short cuts.

Keep complete records of all maintenance and

repairs with dates and any new parts installed.

Use only approved lubricants, as specified in the

owner's handbook, in the maintenance of the
rmotorcycle.

How to use this manual

To assist in the use of this manual, the section title is
given at the top.

Each major section starts with a contents page, listing
the information contained in the section.

The individual steps comprising repair operations are
1o be followed in the sequence in which they appear.

Adjustment and repair operations include reference to
service tool numbers and the associated illustration
depicts the tool.

Where usage is not obvious the fool is shown in use.
Adjustment and repair operations also include
reference to wear limits, relevant data, torque figures,
specialist information and useful assembly details.

Warning, Caution and Note

Particularly important information is presented in the
following form:

WARNING: This warning symbol

identifies special instructions or
procedures which, if not correctly followed, could
result in personal injury, ot loss of life.

A CAUTION: This caution symbol identifies

special instructions or procedures
which, if not strictly observed, could result in
damage to or destruction of equipment.

NOTE:

*  This note symbol indicates points of particular
interest for more efficient and convenient
operation.
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INTRODUCTION

TAMPERING WITH NOISE CONTROL SYSTEM
PROHIBITED

Owners are warned that the law may prohibit:

(@) The removal or rendering inoperative by any
person other than for purposes of maintenance,
repair or replacement, of any device or element
of design incorporated into any new vehicle for
the purpose of noise control prior to its sale or
delivery to the ultimate purchaser or while it Is in
use; and

{by the use of the vehicle after such device or
element of design has been removed or rendered
inoperative by any person.

REFERENCES

References

References to the left-hand or right-hand side given in
this manual are made when viewing the motoreycle
from the rear,

Operations covered in this manual do not always
include reference to testing the motorcycle after repair.
It is essential that work is inspected and tested after
completion and if necessary a road test of the
motoreycle is carried out particularly where safety
related itens are concerned.

Dimensions

The dimensions quoted are to design engineering
specification with service limits where applicable.

During the period of running-in from new, certain

“adjustments may vary from the specification figures

given in this manual. These will be reset by the dealer
at the 500 mile/800 km service, and thereafter should
be maintained at the figures specified in this manual.

REPAIRS AND REPLACEMENTS

Before removal and disassembly, thoroughly clean the
motoreycle. Any dirt entering the engine or other parts
will work as an abrasive and shorten the life of the
motorcycle. Particular attention should be paid when
installing a new part, that any dust or metal filings are
cleared from the immediate area.

Force

Common sense should dictate how much force is
necessary in assembly and disassernbly. If a part
seems especially difficult to remove or install, stop and
examine what may be causing the problem. Never
lever a component as this will cause damage both to
the component itself and to the surface being levered
against.

Whenever tapping to aid removal of an item is

necessary, tap lightly using a hide or plastic faced
mallet.

Edges

Watch for sharp edges, especially during engine
disassembly and assembly. Protect the hands with
industrial quality gloves when lifting the engine or
turning it over. .

When replacement parts are required, it is essential
that only genuine Triumph paris are used.

Safety features and corrosion prevention treatments
embodied in the motorcycle may be impaired if other
than genuine Triurmph parts are fitted. In certain
territories, legislation prohibits the fitling of parts not to
the manufacturer’s specification.

Tightening procedure

Generally, when installing a part with several bolts,
nuts or screws, they should all be started in their holes
and tightened to a snug fit, evenly and in a cross
pattern. This is to avoid distortion of the part and/or
causing gas or oil leakage. Conversely, bolts, nuts, or
screws, should all be loosened (in sequence if
specified) by about a quarter of a turn and then
removed.

Where there is a tightening sequence specified in this
Service Manual, the bolts, nuts, or screws must be
tightened in the order and by the method indicated.

Torgue wrench setting figures given in this Manual
must be observed. The torque tools used must be of
accurate calibration.

Locking devices, where specified, must be fitted. If the
efficiency of a locking device is impaired during
removal it must be renewed. This applies particularly
to micro-encapsulated fixings which must always be
replaced if disturbed. Where necessary, the text in this
manual will indicate where such a fixing is used.
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GENERAL INFORMATION ]

IGNITION SYSTEM SAFETY PRECAUTIONS

ENGINE OILS

WARNING: The ignition system

produces exiremely high voltages. Do
not touch any part of the ignition system or any
cables while the engine is running.

An electric shock caused by contact with the
ignition system may lead to illness, injury or death.

WARNING: Wearers of surgically

implanted heart pacemaker devices
should not be in close proximity to ignition circuits
and or diagnostic equipment.

The ignition system and any diagnostic equipment
may interrupt the normal operation of such
devices causing iliness or death.

DANGEROUS SUBSTANCES

WARNING: Many ligquids and other

substances used in motor vehicles are
poisonous and should under no circumstances be
consumed and should, as far as possible, be kept
from contact with the skin. These substances
among others include acid, anti-freeze, asbestos,
brake fluid, fuel, Ilubricants, and various
adhesives. Always pay close altention to the
instructions printed on labels and obey the
instructions contained within. These instructions
are included for your safety and well being.
NEVER DISREGARD THESE INSTRUCTIONS!

Fluoroelastomers

WARNING: fluoroelastomer material is

used in the manufacture of various seals
in Triumph motorcycles. T
In fire conditions involving temperatures greater
than 315°C this material will decompose and can
then be potentially hazardous. Highly toxic and
corrosive decomposition products, including
hydrogen fluoride, carbonyl fluoride, fluorinated
olefins and carbon monoxide can be generated
and will be present in fumes from fires.

Inthe presence of any water or humidity hydrogen
fluoride may dissolve to form extremely corrosive
liquid hydrofluoric acid.

If such conditions exist, do not touch the material
and avoid all skin contact. Skin contact with liquid
or decomposition residues can cause painful and
penetrating burns leading 1o permanent,
irreversible skin and tissue damage.

WARNING: The oil may be hot to the
touch. Contactwith hot oil may cause the
skin to be scalded or burned.

WARNING: Prolonged or repeated

contact with engine oil can lead to skin
dryness, irritation and dermatitis. In addition used
engine oil contains potentially harmful
contaminants which can cause cancer. Wear
suijtable clothing and avoid skin contact.

Health Protection Precautions

*  Avoid prolonged and repeated contact with oils,
particularly used engine oils.

Wear protective clothing, including impervious
gloves where practicable.

* Do not put oily rags in pockets,

*  Overalls must be cleaned regularly. Discard

heavily soiled clothing and oil impregnated
footwear.

*  First aid treatment should be obtained
immediately for open cuts and wounds. Always
be aware of who your nearest first aider is and
where the medical facilities are kept.

Use barrier creams, applying before each work
period to protect the skin from the effects of oil
and grease and to aid removal of the same after
complsting work.

*  Wash with soap and water to ensure all ail is -
removed (skin cleansers and nail brushes will
help). Preparations containing lanolin replace the
‘natural skin oils which have been removed. :
Do not use petrol, kerosene, diesel fuel, gas oil,
thinners or solvents for cleaning skin.

*  Ii skin disorders develop, obtain medical advice
without delay.

*  Where practicable, de-grease components prior
to handling.

WARNING: Any risk of eye injury mustbe

avoided. Always wear eye protection
when using a hammer, air line, cleaning agent or
where there is ANY risk of flying debris or
chemical splashing

1.3
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ENVIRONMENTAL PROTECTION PRECAUTIONS

A CAUTION: Do not pour oil on the ground,

down sewers or drains, or into water
courses. To prevent pollution of water courses
etc., dispose of used oil sensibly. If in doubt
contact your local authority.

Burning of used engine oil in small space heaters or
boilers can be recommended only for units of
approved design. If in doubt check with the appropriate
local authority andfor manufacturer of the approved
appliance.

Dispose of used oil and used filters through authorised
waste disposal contractors, to licensed waste disposal
sites, or to the waste oil reclamation trade. if in doubt,
contact the Local Authority for advice on disposal
facilities.

BRAKES

WARNING: Brake fluid is hygroscopic

which means it will absorb moisture from
the air. Any absorbed moisture will greatly reduce
the boiling point of the brake fluid causing a
reduction in braking efficiency.

Replace brake fluid in line with the routine
maintenance schedule. A dangerous riding
condition could result if this important
maintenance item is neglected!

Do not spill brake fluid onto any area of the
bodywork as this will damage any painted or
plastic surface.

Always use new brake fluid from a sealed
container and never use fluid from an unsealed |
container or from one which has been previously
opened.

Do not mix different brands of fluid. Check for fluid

leakage around brake fittings, seals and joints.
Check regularly for brake hose damage.

FAILURE TO OBSERVE ANY OF THE ABOVE
WARNINGS MAY REDUCE BRAKING EFFICIENCY
LEADING TO AN ACCIDENT.

WARNING: If there has been an

appreciable drop in thelevel ofthe fluid in
either brake fluid reservoir, consult your
authorised Triumph Dealer for advice before
riding.

If the brake lever or pedal feels soft when it is
applied, or if the lever/pedal travel becomes
excessive, there may be air in the brake lines or the
brake may be defective.

It is dangerous to operate the motorcycle under
such conditions and remedial action must be
taken by your authorised Triumph Dealer before
riding the motorcycle.

Failure to take remedial action may reduce braking
efficiency leading to an accident.

WARNING: Use only D.OT 4

specification brake fluid as listed in the
general information section of this manual. The
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident.

Failure to change the brake fluid at the interval
specified in the routine maintenance schedule
may reduce hraking efficiency resulting in an
accident.

WARNING: Never use mineral based

grease in any part of the braking system
or in any area where contact with the braking
system is possible. Mineral based grease will
damage the hydraulic seals in the calipers and
master cylinders.

Damage caused by contact with mineral based
grease may reduce braking efficiency resulting in

an accident.
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GENERAL INFORMATION 1

SAFETY INSTRUCTIONS

Jacking and lifting

WARNING: Always ensure that any lifting

apparatus has adequate load and safety
capacity for the weight to be lifted. Ensure the
motorcycle is well supported to prevent any
possibility of the machine falling prior to, and
during lifting or jacking.
Never rely on a single means of support when
working with the motorcycle. Use additional safety
supports.

Do not leave tools, lifting equipment, spilt oil, etc.
in a place where they could become a hazard to
health. Always workin aclean, tidy area and putall
tools away when the work is finished.

Precautions against damage

Avoid spilling brake fluid or battery acid on any part of
the bodywork. Wash spillages off with water
immediately.

Disconnect the battery earth lead before starting work
see ELECTRICAL PRECAUTIONS.

L

Always use the recommended service tool where
specified.

Protect exposed bearing and sealing surfaces, and
screw threads from damage.

Engine Coolant

WARNING: Coolant mixture which Is

blended with anti-freeze and corrosion
inhibitors contains toxic chemicals which are
harmful to the human body. Never swallow
anti-freeze, corrosion inhibitors or any of the
motorcycle coolant.

WARNING: Do not remove the radiator
cap when the engine is hot. When the
engine is hot, the coolant inside the radiator is hot
and also under pressure. Contact with the
pressurised coolant will cause scalds and skin

damage.

{E CAUTION: The coolant anti-freeze

contains a corrosion inhibitor which
helps prevent damage to the metal surfaces inside
the cooling system. Without this inhibitor, the
coolant would ‘attack’ the metals and the resulting
corrosion would cause blockages in the cooling
system leading to engine overheating and
damage. Always use the correct anti-freeze as
specified in the Owner’s Handbook, Never use a
methanol based anti-freeze as this does not
contain the required corrosion inhibition
properties.

A CAUTION: Distilled water must be used
with the anti-freeze (see specification for
anti-freeze) in the cooling system.

If hard water is used in the system, it causes scale
accumulation in the watler passages, and
considerably reduces the efficiency of the cooling
system. Reduced cooling system efficiency may
lead to the engine overheating and suffering
severe damage.

Cleaning components

A high flash-point solvent is recommended to reduce
fire hazard.

Always follow container directions regarding the use of
any solvent.

Always use the recommended cleaning agent or
equivalent.

Do not use degreasing equipment for components
containing items which could be damaged by the use
of this process. Whenever possible, clean components
and-the-area surrounding them before removal.
Always observe scrupulous cleanliness when cleaning
dismantled components.
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Lubrication

Engine wear is generally at its maximum while the
engine is warming up and before all the rubbing
surfaces have an adequate lubricative film. During
assembly, oil or grease (whichever is more suitable)
should be applied to any rubbing surface which has
lost its lubricative film. Old grease and dirty ¢il should
be cleaned off. This is because used lubricants will
have lost some lubricative qualities and may contain
abrasive foreign particles.

{Use recommended lubricants. Some oils and greases
in particular should be used only in certain applications
and may be harmful if used in an application for which
they are not intended. This manual makes reference to
molybdenum disulphide grease in the assembly of
certain engine and chassis paris. Always check
manufacturer recommendations before using such
special lubricants.

Joints and joint faces

Assemble joints dry unless ctherwise specified in this
Manual.

If gaskets and/or jointing compound is recommended
for use; remove all traces of old jointing material prior
to reassembly. Do not use a tool which will damage the
joint faces and smooth out any scratches or burrs on
the joint faces using an oil stone. Do not allow dirt or
jointing material to enter any tapped heles.

Gaskets, O-rings

Do not re-use a gasket or O-ring once it has been in
service. The mating surfaces around the gasket should

Liquid gasket, non-permanent locking agent

Follow manufacturer’s directions for cleaning and
preparing surfaces where these compounds will be
used. Apply sparingly as excessive amounts of sealer
may block engine oil passages and cause serious
damage.

Prior to reassembly, blow through any pipes, channels
or crevices with compressed air.,

WARNING: To prevent injury, always use
eye, face and ear protection when using
compressed air. Always wear protective gloves if
the compressed air is to be directed in proximity to

the skin.

Screw threads

Metric threads to ISO standard are used.

Damaged nuts, bolts and screws must always be
discarded.

Castellated nuts must not be slackened back to accept
a split-pin, except in those recommended cases when
this forms part of an adjustment.

Do not allow oil or grease to enter blind threaded
holes. The hydraulic action on screwing in the bolt or
stud could split the housing.

Always tighten a nut or bolt to the recommended
torque figure. Damaged or corroded threads can affect
the torque reading.

Unless specified, threaded fixings must always be”

be free of foreign matter and perfectly smocth to avoid
oil or compression leaks.

.WARNING: Never lubricate a thread
unless instructed to do so.

When a thread of a fixing is lubricated, the thread
friction is reduced. When the fixing is tightened,
reduced friction will cause overtightening and
possible fixing failure.

A fixing which fails In service could cause
component detachment leading to loss of control
and an accident,

1.8
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Locking devices

Always release locking tabs and fit new locking
washers, do not re-use locking tabs.

Fitting a split pin

Always fit new split-pins of the correct size for the hole
in the bolt or stud. Do not slacken back castle nuts
when fitting split pin.

Always fit new roll pins of an interference fit in the
hale.

Circlips, retaining rings

Replace any circlips and retaining rings that are
removed. Removal weakens and deforms circlips
causing looseness in the circlip groove. When
installing circlips and retaining rings, take care to
compress or expand them only enough 1o install them.

Always use the correct replacement circlip as
recommended in the Triumph parts catalogue.

Self locking nuts

Self-locking nuts can be re-used, providing resistance
can be felt when the locking portion passes over the
thread of the bolt or stud.

DO NOT re-use self-locking nuts in critical locationis,
e.g. suspension components. Always use the correct
replacement self-locking nut.

Encapsulated bolt

An encapsulated bolt can be identified by a coloured .

section of thread which is freated with a locking agent.

Unless a specified repair procedure states otherwise,
encapsulated bolts cannot be reused and MUST be
replaced if disturbed or removed.

WARNING: Failure to replace an

encapsulated bolt could lead to a
dangerous riding condition. Always replace
encapsulated bolis.

Oil and grease seals

Replace any oil or grease seals that are removed.
Removal will cause damage to an oil seal which, if
re-used, would cause an oil leak.

Ensure the surface on which the new seal is to run is
free of burrs or scratches. Renew the component if the
original sealing surface cannot be completely restored.

Protect the seal from any surface which could cause
damage over which it has to pass when being fitted.
Use a protective sleeve or tape to cover the relevant
surface and avoid touching the sealing lip.

Lubricate the sealing lips with a recommended
lubricant. This will help to prevent damage in initial
use. On dual lipped seals, smear the area between the
lips with grease.

When pressing in a seal which has manufacturer’s
marks, press in with the marks facing out.

Seals must be pressed into place using a suitable
driver. Use of improper tools will damage the seal.

Press

A part installed using a press or driver, such as a
wheel bearing, should first be coated with oil on its
outer or inner circumference so that it will locate
smoothly.

Ball bearing

When installing a ball bearing, the bearing race which
is an interference fit should be pushed by a suitable
driver. This prevents severe siress or damage to the

load carryingcomponents. Press aball bearing untilit——

touches the shoulder in the bore or on the shaft.

Press or drift seals to the depth of its housing, with the
sealing lip facing the lubricant fo be retained if the
housing is shouldered, or flush with the face of the
housing where no shoulder is provided.

GENERAL INFORMATION | |



1 GENERAL INFORMATION

FUEL HANDLING PRECAUTIONS

General

The following information provides basic precautions
which must be observed if petrol (gasoline) is to be
handled safely. It also outlines other areas of risk
which must not be ignored. This information is issued
for basic guidance only and, if in doubt, appropriate
enquiries should be made of your local Fire Officer.

Petrol - Gasoline

When petrol (gasoline) evaporates it produces 150
times its own volume in vapour which when diluted
with air becomes a readily ignitable mixture. The
vapour is heavier than air and will always fall to the
lowest level. It can readily be distributed throughout a
workshop by air currents, consequently, even a small
spillage of petrol (gasoline) is potentially very
dangerous.

WARNING: No one should be permitted

to repair components associated with
petrol/gasoline without first having specialist
training on the fire hazards which may be created
by incorrect installation and repair of items
associated with petrol/gasoline.
Repairs carried out by untrained personnel could
bring about a safety hazard leading to a risk of
personal injury.

WARNING: Petrol {gasoline) is highly

flammable and can be explosive under
certain conditions. When opening the fuel tank
cap always observe all the following items;

Turn the motorcycle ignition switch OFF.
Do not smoke.

Always have a fire extinguisher containing FOAM,
CO2, HALON or POWDER close at hand when
handling or draining fuel or fuel systems. Fire
extinguishers must also be present in areas where
fuel is stored.

Always disconnect the vehicle battery, negative
{black) lead first, before carrying out dismantling
or draining work on a fuel system.

Whenever petrol (gasoline) is being handled,

dismantled, make sure the area is well ventilated.
All potential forms of ignition must be
extinguished or removed (this includes any
appliance with a pilot light). Any lead-lamps must
be flame-proof and kept clear of any fuel spillage.

Warning notices must be posted at a safe distance
from the site of the work to warn others that petrol
is being openly handled. The notice must instruct
the reader of the precautions which must be taken.

Failure to observe any of the above warnings may
lead to a fire hazard which could result in personal

injury.

WARNING: Draining or extraction of
petrol/gasoline from a vehicle fue!l tank
must be carried out in a well ventilated area.

The receptacle used to contain the petrol/ gasoline
must be more than adequate for the full amount of
fuel to be extracted or drained. The receptacle
should be clearly marked with its contents, and
placed in a safe storage area which meets the
requirements of local authority regulations.

When petrol/gasoline has been extracted or
drained from a fuel tank, the precautions
governing naked lights and ignition sources
should be maintained.

Failure to observe any of the above warnings could
bring about a safety hazard leading to a risk of
personal injury.

drained or stored or when fuel systems are being_

Fuel tank removal

Fuel tanks should have a ‘PETROL (GASOLINE)
VAPOUR' warning label attached {o them as soon as
they are removed from the vehicle. In all cases, they
must be stored in a secured, marked area.

Chassis repairs

. WARNING: If the motorcycle is involved

in an accident or collision it must be taken

to an authorised Triumph dealer for repair or

inspection. Any accident can cause damage to the

motorcycle which, if not correctly repaired, may

cause a second accident which may resultin injury
or death.

The frame must not be modified as any
modification to the frame such as welding or
drilling may weaken the frame resulting in an
accident.
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ELECTRICAL PRECAUTIONS

The following guidelines are intended to ensure the
safety of the operator whilst preventing damage to the
clectrical and electronic components fitted to the
motorcycle. Where necessary, specific precautions are
detailed in the relevant sections of this manual which
should be referred to prior to commencing repair
operations.

Equipment - Prior to commencing any test procedure
on the motorcycle ensure that the relevant test
equipment is working correctly and any harness or
connectors are in good condition, in particular mains
leads and plugs.

WARNING: The ignition system

produces extremely high volitages. Do
not touch any patt of the ignition system or any
cables while the engine is running.

An electric shock caused by contact with the
ignition system may lead to iliness, injury or death.

WARNING: Wearers of surgically

implanted heart pacemaker devices
should not be in close proximity to ignition ¢ircuits
and or diagnostic equipment.

The ignition system and any diagnostic equipment
may interrupt the normal operation of such
devices causing illness or death.

WARNING: The battery contains harmful

materials. Always keep children away
from the battery whether or not it is fitted in the
motorcycle.
Do not jump start the battery, touch the battery
cables together or reverse the polarity of the
cables as any of these actions may cause a spark
which would ignite battery gasses causing a risk of
personal injury. '

High Voltage Gircuits - Whenever disconnecting live
H.T. circuits always use insulated pliers. Exercise
caution when measuring the voltage on the coil
terminals while the engine is running, high voltage
spikes can occur on these terminals.

Connectors and Harness - The engine of a motorcycle
is a particularly hostile environment for electrical
components and connectors. Always ensure these
items are dry and oil free before disconnecting and
connecting test equipment. Never force connectors
apart either by using tools or by pulling on the wiring
itself. Always ensure locking mechanisms are
disengaged before removal and note the orientation to
enable correct reconnection. Ensure that any
protective covers and substances are replaced if
disturbed.

Having confirmed a component to be faulty, switch off
the ignition and disconnect the battery negative (black)
lead first. Remove the component and support the
disconnected harness. When replacing the component
keep oily hands away from electrical connection areas
and push connectors home until any locking
mechanism becomes fully engaged.

Battery disconnecting

Before disconnecting the battery, switch off all
electrical equipment.

WARNING: To prevent the risk of a

battery exploding and to prevent damage
to electrical components ALWAYS disconnect the
battery negative (black) lead first. When
reconnecting the battery, always connect the
positive (red) lead first, then the negative (black)
lead. Always disconnect the battery when working
on any part of the electrical system.
Failure to observe the above warnings may lead to
electrical damage and a fire hazard which could
cause personal injury.

Always ensure that battery leads are routed correctly-and
are not close to any potential chafing points.
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Disciplines’

Switch off the ignition prior to making any connection
or disconnection in the system. An electrical surge can
be caused by disconnecting ‘live’ connections which
can damage electronic components.

Ensure hands and work surfaces are clean and free of
grease, swarf, etc. as grease collects dirt which can
cause tracking or high-resistance contacts.

Prior to commencing any test, and pericdically during
any test, touch a good earth to discharge body static.
This is because some electronic components are
vulnerable to static electricity.

Electrical wires

All the electrical wires are either single-colour or
two-colour and, with only a few exceptions, must be
connected to wires of the same colour. On any of the
two-colour wires there is a greater amount of one
colour and a lesser amount of a second colour. A
two-colour wire is identified by first the primary colour
and then the secondary colour. For example, a yellow
wire with thin red stripes is referred fo as a ‘yellowfred’
wire; it would be a ‘red/yellow’ wire if the colours were
reversed to make red the main colour.

Inspection

Disassembled parts should be visually inspected and
replaced with new ones if there are any signs of the
following:

Abrasicns, cracks, hardening, warping, bending,
dents, scratches, colour changes, deterioration,
seizure or damage of any nature.

Replacement Parts

WARNING: Always have Triumph

approved parts, accessories and
conversions fitted by an authorised Triumph
dealer. The fitment of parts, accessories and
conversions by a dealer who is not an authorised
Triumph dealer may affect the handling, stability or
other aspects of the motorcycle operation which
may result in an accident causing serious injury or
death.

WARNING: Always have Triumph

approved parts, accessories and
conversions fitted by a trained technician. To
ensure that a trained technician is used, have an
authorised Triumph dealer fit the paris. The
fitment of parts, accessories and conversions by
personnel other than a trained technician at an
authorised Triumph dealer may affect the
handling, siability or other aspects of the
motorcycle operation which may result in an

WARNING: Only Triumph approved parts

should be used to service, repair or
convert Triumph motorcycles. To ensure that
Triumph approved parts are used, always order
paris, accessories and conversions from an
authorised Triumph dealer.  The fitting of
non-approved parts, accessories or conversions
may adversely affect the handling, stability or
other aspects of the motorcycle operation which
may result in an accident causing serious injury or
death.

accident causing serious injury or death.

Service data

The service data listed in this manual gives
dimensions and specifications for brand new, original
parts. Where it is permissible to allow a part to exceed
these figures, then the service limit is given.

The terms of the motoreycle warranty will be
invalidated by the fitting of other than genuine Triumph
parts.

All genuine Triumph parts have the full backing of the
motorcycle warranty. Triumph dealers are obliged to
supply only genuine Triumph recommended parts.

Specification

Triumph are constantly seeking to improve the
specification, design and production of their
motorcycles and alterations take place accordingly.

While every effort has been made to ensure the
accuracy of this Manual, it should not be regarded as
an infallible guide to current specifications of any
particular motorcycle.

Authorised Triumph Dealers are not agents of Triumph
and have no authority to bind the manufacturer by any
expressed or implied undertaking or representation.
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GENERAL INFORMATION 1

Service tools

Special service tools have been developed to facilitate removal, dismantling and assembly of certain mechanical
components in a practical manner without causing damage. Some operations in this setvice manual cannot be
carried out without the aid of the relevant service tools. Where this is the case, the tools required will be described

during the procedure.

Special service tools:-

T3880105 - Angular Torque Gauge

0

w
WCREMVENTS

3880160-T0301 - Fork Filler/Evacuator

3880080-T0301 - Fork Seal/Bearing Drift

T3880311 ~ Oil Filter Wrench

3880090-T0301 Damper Tube Rod
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T3880350 - Wrench, Swing Arm Adjuster

|

|

|

|

T3880355 - Wrench, Swing Arm Lockring | T3880380 - Wrench, Engine Mountings

| \_J

i
|
|
r-ii‘ T3880360 ~ Holder, Clutch Assembly T3880315 ~ Extractor, Liners
h fli (use with adapter T3880316)
Il
“\

T3880365 - Puller, Alternator Rotor T3880316 - Adapter, Liner Puller

1.12
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T3880250 - Engine Management Diagnostics | 3880085-T0301 - Adapter, Fork Rod
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i‘: 1 Full Specification Daytona 600 F
I
il 0T 1 - 4 Cylinder 16 Valve DOHC
; H‘ ; N 1 4= 11 P Transverse In-line C
! DISPIACEMENT .. v e vttt et et e e 599cc Pi
oo 1= A1) <= S PP 68mm X 41.3mm
Compression Ratio .. ...c. vt i e e i i e 12.75:1 Cl
Cylinder NUMbDBMNG ... oot i i e Left to Right {No.1 adjacent to alternator) N
Yo e <] S R 1-2-4-3 Pl
Max. Power (DIN7O020) . ..ouiveettiee e cenier it aanar e naareans 112PS @ 12750 RPM Fr
_ MEX TOTGUS .+ v v et e taaeans i ve e s s n et s sn e s ta s aeiaatansnnnsans 68Nm @ 11000 RPM Fr
i Cylinder Head g!
i i Valve Head Dia. . ......coovinivnnienss e et e 28.6 mm P
! BX. i e, 22.8 mm o
‘ Vave Lift ... veveriiinena i ] Y 9.0-8.2 mm S
), e 8.0-8.2 mm Pi
. Valve StemDia. .......ooviiiiiinan, T 3.975 mm/ 3.990 mm (std)
il 3.960 (service limit) pi
i\”}- B, e 3.975 mm/ 3.990 mm (sid)
] ' 3.940 (service limit)
|TH Valve GUIAE BOTe DIB. + « o ve s v ettt iaaeen e e et e 4.00 mm / 4.015 mm (std)
‘ 4.080 {service limit) Pi
it Valve Seat Width (Inhead) . ... ouenieer e 0.9 mm/1.1 mm (std)
I 1.5 mm (service limit)
il Valve Seat Width (VAIVE) . .civrnr et e e iiiiie e re e eann e 0.9 mm/1.1 mm (std)
Il 1.5 mm (service limit)
gl VaIVE SEAE ANGIE v oottt e e e 45° Pi
‘ Valve Spring Length ................. In(outerspring} -.......ccveveiiaaann 50.50 - 51.50 mm (std) (n
48,50 (service limit)
In(innerspring) -....oooviieiianan. 42 50 - 43.50 mm (std)
A 40.50 (service limit)
il EX v 46.50 - 47.50 (std) ‘ &
i 44,50 (service limit)
i Valve Spring ‘Load at Length’ ......... In{outerspring} .........ccoviieian.. 158 N at 43.0 mm G
g In(innerspring) ...l 56 N at 38.5 mm
‘| X i e e 200 N at 41.5 mm C
| Valve Clearance . .........ooovveninnn -2 T U 0.15 mm/ 0.25 mm C
‘;!!H S R 02mm/0.3mm Ci
M Valve BucketBoreDia. .............. 1 28.515 mm/28.535 mm Ci
- S A 25.015 mm/25.035 mm Ci
‘ Ll Valve BucketDia. ............cvoenien 1 28.490 mm/28.476 mm Ci
il EX ot ee e 24,990 mm/24.976 mm C
Ci
Valve Timing .. ....coooiiieiniinnann ] 1= Open 14° BTDC (@1.0mm [ift) T
Close 46° ABDC (@1.0mm Lift) T'
Duration 240° G\:
Exhaust .....coveviiiiiiiiiiiaienn Open 39° BBDC (@1.0 mm Lift)
Close 11° ATDC (@ 1.0 mm Lift)
Duration 230°
Camshaft Journal Dia. . ...t i e i e 23.9 mm/23.93 mm (std)
22,87 (service limit)
Camshaft Journal Clearance ..ottt iae s aans 0.10 mm (std) G
0.17 (service limit) G
Camshaft Journal Bore DI ... vevve oo i e 24.000 mm/24.021 mm G
Camshaft Lobe Service Limit.......... ] o 3 34.98 mm Fi
(nosetobasecircle} .............. ot BX i e 33.85 mm Fi
Camshaft End Float ... . iiei oo i i i e e e e 0.030 mm /0.130 mm i
Camshaft BUN-0UL ..o e e it e et e 0.015 mm max Ne
Camchain Tensioner Spring Free Length ... ...t 52.0mm o
| Dr
Ci
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Full Specification Daytona 600
Clutch/Primary Drive
Primary Drive  ..........0es Type R L L TR R TR PR PR TR PPRR PP Gear
ReductionRatio ..........cooviiii i 1.864:1 (82/44)
[0} (71 0e) 1 DT 1771 Wet
No. of Fricion Plates ... .verner i 9
Plate Flatness Limit ........coieieaionnt, bk e 0.15 mm
Eriction Plate Thickness (NEW) .. ..cutiirieriar i can et 2.92 - 3.08 mm
Eriction Plate Thickness (service limit) . ..........oo v 272 mm
Clutch Actuation Method ..ot Cable
Cable Free Play (BHIBVEL} . ..o s 2-3 mm
Piston/Crankshaft
Cylinder Liner 107 Y A U 68.000 mm/68.015 mm
Lo T2t 11 S 68.10 mm
Piston DIameter .. .ot e it e e e e e, 67.990 +/- 0,005 mm (std)
67.91 (service |imit)
Piston Ring to Groove Clearance ...... e Y 0.02 mm/ 0.03 mm (std)
0.16 mm (service limit)
SeCoNd ... eee it e 0.02 mm/0.06 mm {std)
0.18 mm (service limit)
Piston Ring Groove Width ............ = - T 0.81 mm/ 0.83 mm (std)
0.91 mm (service limit)
Second........cuvuuen s 0.81 mm/0.83 mm (std)
0.91 mm (service limit)
Ol o e e 1.51 mm/ 1.53 mm
Piston RingEnd Gap ................ TOP v e e 0.15 mm /0.30 mm (std)
(new ring when fitted in bore) 0.60 mm {service limit)
Second ... e 0.25 mm /0.40 mm (std)
0.75 mm (service limit)
6 0.20 mmy/ 0.70 mm
Gudgeon Pin Bore Dia. InPiston .........oviivvririor i 15.004 mm/15.012 mm (std)
15.040 (service limit)
Gudgeon PIn Dia. . ... .ot e e e a e e 14.985 mm/15.000 mm (std)
14.980 mm (service limit)
Connecting Rod Small End Dia. ..o iin i i aiaaaaass 15.034 mm/15.056 mm
Connecting Rod Big End Side Clearance .......c.ivieeirinnannrirnenenns 0.10 mm/0.30 mm (0.50 mm max)
Crankshaft Big End Journal Dia. ........... e 20.984 mm/30.000 mm{29.960 mm min.)
Crankshaft Big End Bearing Clearance .......c.oceeiiinennrnnraareaeenaeesns 0.031 mm/0.059 mm (0.07 mm max)
Crankshaft Main Journal Dia. . .....cooiiirii i it ii e enas 26.984 mm/30.000 mm (29.960 mm min.)
Crankshaft Main Bearing Clearance . .. ... .o iiiieiieieiennnnannneeans 0.024 mm/0.048 mm {0.070 mm max)
Crankshaft End Float ...t e e e 0.05 mmy/0.20 mm (0.40 mm max)
Crankshaft ruN=oUt .. .. .. i i et et 0.02 mm std {0.05 mm service limit)
‘Transmission -
TYPe o e e e e e e e, 6 Speed Constant Mesh
GearRatios .................cou.... =1 2.923 (38/13) '
2nd L e 2.063 (33/16)
Brd e 1.632 (31/19)
o 1.381 (29/21)
1 13 1.217 (28/23)
Bth.. i 1.083 (26/24)
Gear Selector FOrk THICKNESS .. .. .ttt e et aeeeeerrerereenrennns 5.9 mm/6.0 mm (5.8 mm min.}
Gear Selector Groove WIdth ... .......vueieere i e e eenenianns 6.0 mm/6.15 mm (6.25 mm max)
Gear Selector Fork 10 Groove CIearante ...........vevverenernneereneennieess 0.25 mm max .
L= 1 Chain
Final Drive Ratio .. .........cviiieiiiiriieieiie ittt i iiiiaans 2.812:1 {16/45)
ChaliN Ty De L. e DID 525 VM2
NG Of LINKS . ... e 106 links
20‘ LIk L ength ..o e e 317.5 mm/323.85mm
Dnvg Chain Slack ... . e e 25-35 mm
Chain lubrication .. ... .......veere e Mobil chaln spray




1 GENERAL INFORMATION D\\%;H
Full Specification Daytona 600
Lubrication
Qil Capagity (incl. filter, dry fill) ... oo vr e 4.0 litres
Oil and filter change .. .. ...coiir it et ie e enns 3.8 litres
DIl Change ONIY ...ttt e a it ia e et e 3.6 litres
Recommended Ol . ..ot iianre it st iririaon ey Mohil 1 Racing 4T 15W/50 or 10W/40
Recommended Oil Approval Rating .. ..vveivirer i iniiiiiii e API SH (or higher) and JASO MA
Oil Pressure (inmaingallery) ..ot i s 4.6 Bar @6000 rpm (@ 80°C Oil Temp.)
Oil Pump Rotor Tip Clearance .. ..o.ovvvvnininie i iiin, [ e 0.15 mm, {0.20 mm max)
Off Pump Body CIBAFANCE ..\ veuvii e eirraniasraienistanaeirnenns 0.15 mm/0.22 mm (0.35 mm max)
Oil Pump Rotor ENd FIoat ... vviie et ie e 0.02 mm/0.07 mm (0.10 mm max)
Ignition System
7L Digital Inductive
Electronic Rev-Limiter............ et et e ie e eiaaa s 14000 rpm
Pick up GOl AT GEADR v \vve e eiie e iaa i iairaraaanrernrrarneaeananss 0.75 mm £0.25 mm
Pick up Coll RESISTANCE ... vttt et 0.56 KQ £ 10% @ 20°C
lgnition Coll TYPe « oo v it i e s e Plug-top
Spark PIUg TYDE it i e e e NGK CROEK
Spark PIUG Gap ... oot i e 0.7 mm
Fuel System
L 1= S o~ Unleaded, 95 RON
(U.S, 89 CLC/AKI)
Fuel Tank Capatity ...« ..ovroiiin i iiiiiiia e e maatiassan ey 18 Litres
Low Level Warning LaBmD .. ..ottt va e aan e enanas 3 litres remaining
= 0 11T B 1 = L= P R R TR Submerged
Fuel Pressure (NOMINAL . ... .o i e it e 3 Bar
Purge control 8YSIem .. ... .o i i e Electronic via fuel system ECU
Fuel Injection System
7 <L S e Electronic,sequential
Mle Bpeed . ..o e e e Preset in engine management software
LR =T 1oL Y - 2 Keihin
24T Twin cable, twist grip operated with
electronic throttle potentiometer, idle speed
control and second butterily
L000] i) =TT = Barometric Pressure. Manifold Absolute . .

Cooling System

Coolant MIXIUNE ..ot ia i ettt
ANt-Freeze TYPe .ottt it i e e e it
Freezing Point « . ..o rir i i e ettt
Cooling System Capacity . .....o.iii it i i i e
Radiator Cap Opening Pressure . ......... ittt
Thermostat Opening Temperature
Cooling Fan Switch On Temperature ...t it iiina it
Temperature Gauge Sensor Resistance ...... ... ... oo

Suspension
Fromt Fork Travel ..ottt it ittt it iae i tanineaaaaiaiinens
Recommended Fork QIl Grade .......c..viiiiiiiiiiiiiiirari e ra e arens
Qil Level (fork fully compressed) ...t e
Oil Volume (dry fill)
FrontFork PUI Through ... e aaees
7o) ot I - 1 = T
RearWheel Travel .. ... iin it i s e e ieaa e inn e
Rear Suspension Bearing Grease

Pressure, Throttle Position, Second Throttle
Position, Coolant Temperature Crankshaft
Paosition, Induction air temperature and
Road Speed Sensor & Lambda Sensor.

50/50 Distilled Water/Anti- Freeze
Mobit Antifreeze

~-35°C

2.5 Litres

1.1Bar

84°C (nominal)

100°C

3KQ @ 15°C

465 cc

3 mm above handlebar upper surface.
2102 N at 90mm deflection

120 mm

Mobil Grease HP 222
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Full Specification Daytona 600

Brakes

7512 5= Two hydraulically actuated

four piston ealipers acting on
twin discs

Caliper Piston Dia. ... oo e e e 33.86 mm/30.23mm

15T 28 1 308.6 mm

Dise ThiCKNESS L it e e e e e e e e 4 mm (3.5mm minimum)

Disc RUN-oUE MaX. o .o i e e e e 0.15 mm

Master Cylinder Diameter ............. e e e e ta e, 14 mm

Recommended FIUId . .. .o i Mobil Universal Brake and Clutch
Fluid DOT4

T T Y« T Hydraulically actuated single piston
caliper single disc

Caliper Piston Dia. . ... oo o e e e 38 mm

9= I - 220 mm

Disc ThiCKNESS .. oo e vt e e s i e 5 mm (4.5mm minirnum)

Disc RUN-0OUE MaX. ..o i e i e e e e e 0.15 mm

Master Cylinder Diameter . .. ... i i e 14 mm

Recommended Fluid . ... oo e Mabil Universal Brake and Cluich
Fluid DOT4 -

Wheels and Tyres

Front Wheel Rim Axial Run-out . ... ..o e e 0.6 mm

Front Wheet Rim Radial Run-out ... ... ... . .. . . . . i, 0.6 mm

PO Ty e i e e See owner’s handbook

Front Tyre Pressure {cold) .. ... oo e e 2.4 Bar (34psi)

Front Tyre Tread Depthmin. ... .. oo i e i 2.0 mm

Rear Wheel Rim Axial Run-out ... i i e 0.6 mm

Rear Wheel Rim Radial Run-out .. .. ... . . . 0.6 mm

== L T = See owner's handbook

Rear Tyre Pressure (cold) ............... e et a s 2.7 Bar (38psi)

Rear Tyre Tread Depthmin. ... oo i e, 2.0 mm-up to 80 mph (130 km/h)

3.0 mm-over 80 mph (130 km/h)

0 WARNING: Triumph motorcycles must not be operated above the legal road speed limit except in authorised
closed course conditions.

Frame
Frame Ty ot it e e e e Twin-spar aluminium
Overall Length ... ...t i e e e 2050 mm
Querall Width ... .. ... 660 mm
Overall Height . ...... ... i e e 1135 mm
Wheelbase ... ... . .. i 1390 mm
Seat Height .. ... 815 mm
L 24.6°
Trail . ... T 88.1 mm
Dry Weight ..o o 165 kg
Max. Payload .......oouiieiiii e 195 kg
(rider, passenger, luggage & accessories)
Electrical Equipment
Battery Type . ... Sealed
Battery Rating ..........covviiineiiieii e e 12V-10 Amp. hour
Altemator RatiNg . ......ovre et 33.5A
Fuses.............. ... .. ..., . 20A

2 40A

25 T 10A

B 10A

D e e 10A

< S 15A

. 18A

BB 5A

O 15A

F10 oo BA
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Torque Wrench Settings

Cylinder Head Area
Application Torque(Nm) | Notes
Cam cover to cylinder head 10
Cam chain tensioner to crankcase 9
Cam chain tensioner guide 1o crankcase 18 Encapsulated fixing
Camshatft bearing caps to head See text
Camshaft sprocket to camshaft 15 Encapsulated fixing
Cylinder head bolts See text
Spark plug 12
Cylinder head sound suppression bol 10
Cylinder head to crankcase (cam chain-chest area) 12
Cam chain tensioner centre nut 28
Cam chain fop pad 10
Crankshaﬂ
Application Torgque(Nm) | Notes
Connecting rod big ends See text Use new nuts and
bolts
Centrifugal breather to crankshaft . 30 Encapsulated fixing
Crankshaft position sensor wheel to alternator rotor 16
Clutch
Application Torque(Nm) | Notes
Cluich cover 1o crankcase _ o]
Clutch cover sound suppression plate to cover 9
Clutch centre nut 98
Clutch push plate to centre 9
Clutch lever pivot locknut 34
Clutch lever clamp bolts 15
Clutch cable upper adjuster locknut 1
Engine Covers
Application Torque(Nm) | Notes
Sprocket cover to crankcase 9
Alternator cover 9
Breather cover 9
Water inlet elbow to crankcase 9
Clutch cover See cluich
section

] |
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Transmission
Application Torque(Nm) |Notes
Output sprocket to output shait 132 Apply Threebond
1374 1o threads
Detent wheel to selector drum 12 Encapsulated fixing—
Detent arm capscrew 12 Encapsulated fixing
Selector drum bearing retaining screw 1o Encapsulated fixing
Selector shaft retainer 12 Encapsulated fixing
Spring abutment boft 28
Gearbox oil restrictor plug 15 Encapsulated fixing
Input shaft bearing retainer 12
Neutral indicator switch 10
l.ubrication System _ .
Application Torque(Nm) |Notes
Sump to crankcase See section 7
Sump drain plug 25 Use new washer
Low oil pressure warning light switch to crankcase 28 Use new washer
Heat exchanger to crankcase 65
Oil filter to adapter 8-12
Qil feed pipe to cylinder head 25 Use new washer
Oil pump to crankcase 13.7
Oil pump gear to oil pump 15 Encapsulated fixing
Piston il rail to crankcase 10 Encapsulated fixing
Gearbox selector shatt oil rail union bolt 8
Gearbox selector shaft oil rail to crankcase 10 Encapsulated fixing
Wheels
Application { Torque(Nm) | Notes
Front wheel spindle/axle bolt - 65
Front fork pinch bolts 20
Rear wheel nut 110
Cooling System
rA?plication Torque(Nm) | Notes
Water pump to crankcase 9
Radiator to frame 6
Thermostat housing 9
Cooling fan to radiator 25
Coolant bleed screw 10
Hose clips 4
Coolant temperature sensor . 14 |




| 1 GENERAL INFORMATION " | TR) (MPH
: Final Drive T
| Application ' Torque{Nm) |Notes ] Fron
i Rear sprocket to cush drive 55 [ Swit
Chain guard to swinging arm 9 Stee
Fuel System, Airbox and Exhaust @
Application Torque{Nm) | Notes ] Brak
‘1 Fuel tank to frame (front) 8 [App
| Fuel tank to bracket (rear) 5 Fror
i Fuel tank bracket to frame 9 Fror
Fuel pump mounting plate to fuel tank 5 Fror
Fuel pump clamp screw 4 Fror
| Throttle body transition piece to cylinder head 12 ' Fror
Exhaust header to cylinder head See text [ Fror
Exhaust mounting brackets to frame 15 'Rea
Exhaust silencer to header 22 Rea
Air filter housing to airbox 5 Rea
: Fuel filler neck to tank Rea
‘ Evaporative emissions cannister bracket to frame 12 E
I-L Solenoid valve bracket to frame 3 Rea
Rear Suspension E
Application Torque{Nm) |Notes Rea
| Swinging arm spindle 110 'Rea
i Rear suspension unit upper mounting 48 Rea
‘ Rear suspension unit lower mounting , ' 48  Blec
‘ Drop link to drag link 48 a
‘ ! Drop link to swinging arm 48 A—pp
‘ Drag link pivot at frame - : 48 s : _LTp_p
;{. Chain tension adjuster Iock_nut 27 Low
Swing arm spindie collar 15 ?ylﬁ
. Swing arm spindle lock ring 30 _E—n_a
| I Front Suspensicn E
Rea
: Application Torque{Nm) | Notes Sk
|‘ ! Upper yoke pinch bolt 7 20 Sie

) Lower yoke pinch bolt 20
Fork top cap to inner tube 23 Ban
Upper yoke centre nut 80 —
Damping cylinder bolt in base of fork 43 Use new washer E?_a

Handlebar clamp screw 27

1.20
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Front Suspension (cont’d)

: Switch cubes/cable guides to handlebars 4
] Steering stem lock nut 40
T Fork shroud clamp bolt 2.5
_T Brakes
o Application Torque(Nm) |Notes
] Front brake caliper to fork 40

Front brake hose to caliper : 25 Use new washers

Front brake master cylinder reservoir to bracket ! 7

Front brake hose to master cylinder 25 Use new washers
] Front brake disc to wheel 22 Use new fixings §
T Front brake pad retaining pins 19 i
) Rear brake caliper to carrier - M8 bolt 25
T Rear brake caliper to carrier - M12 bolt 29 :
| |Rear brake hose to caliper 25 Use new washers
| | Rear brake master cylinder to frame 27
| Rear brake master cylinder reservoir 5 i
T Rear brake hose to master cylinder ' 25 Use new washer t
| Rear brake disc to whee! 22 !
— Rear brake lever pivot holt 22 Apply Threebond
] 1360 to threads 1
] Rear brake pad retaining pin 19 '
] Rear brake pad retaining pin plug
o Bleed nipples
___| Footrests, Control Plates and Engine Mountings
| |Application Torque(Nm) |Notes b
] Upper crankcase to frame " 70
| |Lower crankcase to frame ‘ 70
| |CSylinder head to frame 40
___ ! | Engine mounting bolt lockrings 48 )

Control plate to frame 27
— | Rearfootrest hanger to frame 27
——— | Side stand mounting bracket 45
— | Side stand pivot bolt 20 Apply Threebond

: 1360 to threads

T Bank angle peg ' | 9 Apply Threebond
] 1360 to threads
ar—_ Gear change lever clamp bolt 9

1.21
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Electrical

Application Torque(Nm) | Notes ]
Alternator to crankshaft 120

Starter motor to crankecase 10

Side stand switch to bracket 7

Fall detection switch to frame 4

Starter motor to lead 3

Regulator fixing 7

Crank position sensor to crankcase 10 Encapsulated fixing

Instruments to subframe

Air temperature sensor

BN

Bodywork

Application

“Torque(Nm)

Notes

Rear seat latch to frame

9

| Rear hugger to swing arm

Mudguard extension bolts

Rear light bracket to mudguard

Rear mudguard to frame

Rear seat lock barrel fixing

Wjio| W] | O,

Horn to frame

—
o]

Front mudguard to fork

Cockpit to subframe

Alr intake chamber

Belly panel to lower fairing

Belly panel haif to belly panel half

Lower fairing to cockpit

Rear panel to subframe

Mirrors to cockpit subframe

W lwlw|lw|w|mn| o] w

Lighting

Application

Toerque(Nm)

Notes

Headlight to subframe

3.5

Rear light to frame

Number plate light to rear mudguard

Indicator fixings

1.22
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INTRODUCTION

This maintenance schedule given overleaf describes the maintenance requirements for the Daytona 600 model. —

WARNING: The importance of good maintenance cannot be overestimated. The tasks described o

will help to ensure the safe and reliable operation of your Triumph motorcycle. Never attempt to cut
costs by neglecting the maintenance requirements of your machine as this will resultin the premature failure
of the component(s) concerned and may lead to an unsafe riding condition and an accident.

2.2
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scheduled Maintenance Chart

Scheduled Maintenance Chart
[cI Odometer Reading in Miles (Kms) or time period,
whichever comes first.
ribed Operation Description Every 500 4000 8000 12000 16000 j
to cut (800) {6000) {12000) {18000) (24000)
ailure 1 month 1 year 2 years 3 years 4 years
Enginefoll cocler — check for leaks Day ® ® ® ® ¢
Engine oil - renew - L e ® ® L
Engine oil filter - renew - ® . @ ® ® ®
valve clearances - check/adjust - ® o
Cam chain - wear check - ¢
Air cleaner - renew - ® @
Engine ECM - check for stored DTCs - ® ® ® ® ®
Spark plugs - check - ® ® L
Spark plugs - renew - L
Throttle bodies - balance - ® L]
Throttle cable - check/adjust Day ® [ ] [ ] ® ®
Cooling system - check for leaks Day - L ® ® ® ®
Coolant level - check/adjust Day ® ® I | L] ®
Coaolant - renew Every 2 Years
i Fuel system - check for leaks 7 Day ® ® ® ® L
Lights, instruments & electrical systems - check Day L J ® L ® ®
Fuel filter - renew - ® ®
Steering - check for free operation Day ® ® L] ® ®
Headstock bearing - check/adjust - o ®
Headstoek bearing - lubricate - L ®
Forks - check for leaks/smooth |
cperation Day ) ® ® ® ®
Fork ail - renew - e
Brake fluid levels - check : Day ® ) e o ®
Brake fluid ~ renew Every 2 years
Brake hoses - renew Every 4 years
Brake pads - check wear levels Day ® L ® ® o
Brake master cylinder - renew seals Every 4 years
Brake calipers - renew seals Every 4 years
Drive chain - lubricate Every 200 miles (300 kms)
Drive chain - wear check E.very 500 miles (800 kms)
Drive chain slack - check/adjust Day ® ® ® e o
Drive chain rubbing strip - check - ® o ®
Drive chain rubbing strip - renew - e
Rear suspension - lubricate 3 years/12,000 miles (18,000 kms)
Fasteners - inspect visually for security Day ® ® ® ® ®

2.3
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Scheduled Maintenance Chart (continued)
Odometer Reading in Miles (Kms) or time pericd,
whichever comes first.
Operation Desecription Every 500 4000 8000 12000 16000
(800) {5000) (12000) {18000) {24000)
1 month 1 year 2 years 3 years 4 years
Wheels - inspect for damage Day ® ® ® L ®
Tyre wear/tyre damage - check Day ® ® [ ] ® R
Tyre pressures - check/adjust Day ® L] L ® ®
Clutch cable - check/adjust . Day ® ® ® o ®
Fuel/evaporative™ hoses - renew - ~ Every 4 years
Secondary air injection system - ¢lean and'l.'eset - ® ¢
* Evaporative hoses on Califomia models only

2.4
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CYLINDER HEAD DESCRIPTION

The engine is fitted with an aluminum alloy cylinder head
which carries the camshaft, valves and spark plugs. The
cylinder head is cast as a single entity and various
componants are permanently added after machining.

The camshaits run directly in the cylinder head without
additional bearings. Valve clearances are adjusted by
changing variable thickness shims which sit between the
valve and valve tappet bucket. The camshafts are driven
by a silent-type cam chain. The chain is tensioned by a
spring loaded device fitted in the upper crankcase half,
and is guided by two rubber blades.

Oil is supplied to the cylinder head by an external feed
pipe. Once the oil is supplied to the cylinder head, the oil
is distributed along internal drillings within the cylinder
head casting and camshafts.

The inlet valves are fitted with dual valve springs, the
exhaust with single springs. All valve springs have close
wound coils at one end to help prevent irregular valve
action. When assembling the cylinder head it is
important that the close wound, colour coded ends of the
springs are fitted facing downwards (towards the piston).

Both the tip and seating face of the valves are hardened
to give a long service life. Due 1o methods used in
assembly, the valve seats and valve guides cannot be

replaced.
A CAUTION: In any of the following
procedures which necessitate the
removal or disconnection of the camshaft chain,
NEVER turn the engine without the camshaft chain
and tensioner correctly fitted and adjusted. In the
disassembled condition, the pistons will contact
the valves if the crankshaft is turned, causing
severe engine damage.

I

CAM COVER

Remaval

A WARNING: Before starting work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

NOTE:

The cam cover may be detached after first
removing the seats and disconnecting the
battery negative (black) lead first. The fuel tank,
airbox and lower fairings must also be removed.
Refer to the relevant sections of this manual for
removal procedures.

1. Disconnect the electrical connections to the
ignition coils and remove the coils from the cam
cover by gently pulling upwards,

2. Disconnect the muliplugs leading to both switch
cubes and the cooling fan.

3. Remove the air deflector.

1. Air deflector
2. Left switch cube connection
3. Right switch cube connection

4. Fan connection

4. Release the radiator top and bottom mounting
bolts and move the radiator off the left hand top
mounting dowel, away from the engine.

1. Radiator to frame locating dowel
2. Top mount bolt
3. Lower bracket (1 of 2)
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5. Release the cam cover bolts. 3. Fit the cam cover to the cylinder head. Ensure
that the seal remains in position, paying particular CA
aftention to the spark plug tower areas.
Rel
4.  Fit the cam cover bolts, complete with their seals
(steel ring side facing upwards) and tighten to NG
finger tight. .
5. Progressively tighten the camshaft cover bolis to
10 Nm.
1 1.
O O .
03,053 1 P P P AN j ©
1. Cam cover bolts @ {© @
NOTE: N \K_,// > =
»  Two longer bolts are fitted at the right hand end ‘ o o O
of the cover, adjacent to the camshaft chain. ]
’ @ ® = By
< /=
fi CAUTION: Never use a lever to remove
the cam cover from the cylinder head. 03.06.2 1
Using a lever will cause damage to the cylinder 1. Cam cover bolts
head and cam cover which could lead to an oil leak. 6. Refit the air deflector shield.
6. Remove the cam cover bolts and cam cover. L .
7. Refit and connect the ignition coils.
7. Remove the seal from the cover. _ . '
8. Remake the connections 1o the switch cubes and
8. Remove any residual oil from the cylinder head fan.
using a syringe or & lint free cloth. . ) ] : ‘
9. Locate the radiater to its mountings and tighten 1. ¢
the fixings to 6 Nm. : :
Installation : 2.1
1. Check the condition of the cam cover seal and 10. Refit the airbox e_md fuel tank as described in the 3. (
cam cover bolt seals. Replace or refit as ~ fuel system section. NO
necessary. : .
i 11. Refit all body panels as detailed in the body .

section.

2.  Apply silicone sealant to the four ‘D’ sections of
the cam cover seal.

12. Reconnect the battery positive (red) lead first.

13. Refit the seals.

02.07

1. h

03.06-1

Arrowed: Silicone sealant areas

3.6
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CAM CHAIN TENSIONER

Removal

NOTE:

s+ The cam chain tensioner may be removed after
first removing the camshaft cover and breather
cover. Refer to the relevant sections of this
manual for removal procedure of each item. -

1. Rotate the crankshaft clockwise until No. 1
cylinder is at TDC.

NOTE:

* No. 1 cylinderis at TDC when the arrow marked
1/4TDC on the centrifugal breather is horizontal,
facing to the right and in line with the crankcase
split line.

1. Centrifugal breather
2.1/4 TDC mark

3. Crankcase split line
NOTE:

* In addition, timing marks on the camshaft

sprockets will point inwards at a point level with
the cylinder head.

1. Inlet timing mark
2. Exhaust timing mark -~ —————

03.07-3

1. Cam chain tensioner blade
2. Cam chain
3. Centrifugal breather

WARNING: The cam chain tensioner

center nut is under spring tension.
Always wear hand, eye and face protection when
withdrawing the center nut. Take great care to
minimise the risk of personnel injury and loss of
components.

2. Remove the center nut and washer from the cam
chain tensioner and withdraw the cam chain
tensioner spring and plunger.

03.07-4

1. Cam chain tensioner

2. Center nut

3. Remove the bolts securing the cam chain
tensicner 1o the crankcase.

4,  Remove the cam chain tensioner.
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Installation

Before installation of the cam chain tensioner, check the
following:

*  No. 1 oylinder is still at TDC.

®*  The timing marks on the camshafts are still
aligned.

*  The cam chain tensionet ‘O’ ring is not worn or
damaged. If worn or damaged, replace.

1. Setthe cam chain tensioner plunger onto the first
tooth of the ratchet {i.e. minimum extension) by
manually lifting the cam chain tensioner pawl.

1. Cam chain tensioner ratchet

2. Pawl
2. Fitthe ‘O’ ring to the tensioner body.

3. Fit the cam chain tensioner to the crankcase
(ratchet facing upwards) and tighten the bolts o 9
Nm.

4. Fitthe spring and plunger into the cam chain
tensioner and, using finger pressure only, push
the tenstoner into contact with the tensioner
blade.

WARNING: The cam chain tensioner

center nut is under spring tension.
Always wear hand, eye and face protection when
refitting the center nut. Take great care to minimise
the risk of personnel injury and loss of
components.

5. Fitthe center nut and washer to the cam chain
tensioner. Torgue the nut o 23 Nm.

6. Check that the cam chain tensioner is correctly
seated in the middle of cam chain tensioner
blade, when viewed from above.

NOTE:

®*  No.1 cylinder is at TDC when the arrow marked
1/4TDC on the centrifugal breather is horizontal,
facing to the right and in line with the crankcase
split line.

7. Rotate the engine through 4 complete revolutions
and reset number 1 cylinder to TDC.

8. Check that the camshaft timing marks point
inwards at a point level with the cylinder head.
Reset the cam positions if necessary.

1. Inlet timing mark

2. Exhaust timing mark

9. [ the tensioner location and cam timing have both
been checked and are correct, refit the cam cover
and breather cover as described elsewhere in this
manual.

10. Refit the airbox and fuel tank as described in the
fuel section.

11. Refit all bodywork as described in the body
section.

12. Reconnect the battery, positive (red) lead first.

13. Refit the seats.

ol
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4.  Mark the camshaft caps in relation to th li
markeq CAMSHAFTS head prior to removal, "o e cyinder
izontal,

inkcase CAUTION: In following procedures,

A which necessitates the removal or
disconnection of the camshaft chain, NEVER turn
the engine without the camshaft chain and
tensioner correctly fitted and adjusted. In the
1t disassemhled condition, the pistons will contact
2ad. the valves if the crankshaft is turned, causing
severe engine damage.

lutions

Removal

NOTE:
* The camshafts can be removed from the
cylinder head without the complete removal of

the cam chain. However, the chain must first be Camshaft cap numbering

detached from the camshafts. Refer to other

parts of this section for details. ii CAUTION: Progressively release alf the |
*  The camshafts and sprockets are removed as camshaft caps from ONE camshaft

an assembly with number 1 cylinder at TDC. before removal. I both camshafts are

progressively released at the same time, the

* No.1cylinder is at TDC when the arrow marked valves may contact each other and cause damage

1/4TDC on the centrifugal breather is horizontal, 1o the cylinder head valve face areas and valve

facing to the right and in line with the crankcase stems.

split fine.

1. Remove the cam cover as described earlier in

thi i CAUTION: Never completely release one
Necg\?g; IS section. camshaft cap in isolation from the others.
m -
einthis 2. Remove the cam chain tensioner as described Thlskcogld c:u?te some of ﬂ;Fi‘) Cﬂmslhaﬂd?aps to ‘
earlier in this section. crack. Camshatft caps cannot be replaced! |
in the 3. Remove the cam chain top pad 5. Progressively release each of the bolts securing
in : )

the camshaft caps of ONE camishaft, in the
sequence shown below:

d 10 6 2 4
first. (o B ol 1B |
%I n? 0 \) l
SR ON SRR
Q@) ©®) B
=)l [asdotadl il =
Ql@l\VQQ/!@@Q/!@@v/
b =
; YEQ\YEC_\VEQ
1. Top pad 03,08-3 s S 1
NOTE: Cap bolt release sequence
* The camshaft caps are numbered sequentially 6. Repeat for the second camshaft,
and must not be interchanged. The camshaft '
€aps at the sprocket end of the camshafts are
Marked *A’ {Exhaust) and ‘B’ (Inlet).
e
3.9
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NOTE: ‘
*  The camshaft caps are doweled. If they cannot
be removed with hand pressure, GENTLY strike
each one with a soft face malletto release them.

7. Once the tension on all the camshaft caps has

been released, remove the bolits and the
camshaft caps.

NOTE:
®*  Secure the cam chain to ensure that it does not

fall into the crankcase during the removal of the
camshafis.

8. Lift the cam chain from one camshaft and
withdraw the camshatt from the cylinder head.
Repeat for the second camshaft.

Inspection

CAUTION: The same sprockets are used

for both camshafts. To attach the
sprocket to different camshafts, different bolt
holes are used. Never fit a camshaft sprocket to a
camshaft using incorrectly identified boli holes.
Severe engine damage will result from incorrect
attachment. '

NOTE:
® The sprockets bolt holes are offset to ensure
correct fitting to the camshaft.

NOTE:
®  Theinlet camshaft can be identified by a groove
on a machined surface in its centre. The

exhaust camshaft has a machine surface
without a groove.

1

Inlmii

T a1 S (T

2

03.11-2

1. Exhaust camshaft (smooth)
2. Inlet camshaft (grooved)

1. Inspect the camshaft sprockets for damaged
and/or worn teeth. Replace as necessary.

2. Check the diameter of the camshaft journals.

Standard

Service Limit

22.87

03.10-1

1. Journal diameter

*  [fanyjournalis outside the service limit, replace
the camshaft.

3. Inspect the camshaft bearing surfacss in the
cylinder head and the camshaft caps for wear
and/or damage. If wear andfor damage is found
replace the cylinder head and camshaft caps.

4. Check camshaft journal to camshaft cap
clearance using Plastigage (Triumph part number
3880150-T0301) as follows:

a. Place a camshaft to the cylinder head (in it's
correct location, i.e. inlet cam to inlet valves).
Ensure that the camshaft sprocket timing marks

ff CAUTION: Never completely tighten one
camshaft cap in isolation from the other
others. This could lead to cracking of the camshaft

caps which will mean replacing the complete
cylinder head.

23.90-23.93 \

r.
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| p. Fitthe camshaft caps and, in the sequenﬁe NOTE:
sh?\gr;qﬁllsewhere in this section, torque the bolts ® If any of the camshaft journal to camshaft cap
to ’ clearances are outside the specified tolerances,
c. Release and remove one camshaft cap. Wipe and _the camshaft journal_s are within their
" the exposed areas of the camshait journal and specified tolerances, the cylinder head must be
cap. replaced. :
d. Apply a thin smear of grease to the exposed part Installation
of the camshaft journal and a small quantity of 1 Th .
o . oroughly clean the camshatts and lubricate the
silicone release agent to the camshaft cap. bearing a_md lobe areas with a 50/50 solution of
e. Size a piece of Plastigage to fit across the engine oil and molybdenum disulphide grease.
' exposed camshaft journal. _ :
ﬁ NOTE:
f  Fitthe Plastigage to the exposeq gamshaﬁ * Theinlet camshaft can be identified by a groove |
journal using the grease to hold it in place. ‘ on a machined surface in its centre. The |

exhaust camshaft has a machine surface i
without a groove. i

g. Refit the camshaft cap and progressively tighten
to 10 Nm.

h. Release and remove the camshalt cap.
j- Using the gaugé provided with the Plastigage kit,

measure the width of the now compressed
Plastigage.

Lziau
puimii B

1

eplace  NOTE:
* The camshaft caps are unique to each cylinder
head and are not available individually. If a

ar camshaft cap is worn or damaged, the complete
ound cylinder head must be replaced.
)S. '
03.11-2 ‘
umber 1. Exhaust camshaft (smooth)
2. Inlet camshatft (grooved) z
2. Place the camshafts to the cylinder head. Ensure I
S that they are correctly located over their I
). respective valve banks. |
\arks !

3. Working on one camshaft at a time, locate the T
cam chain over the camshaft sprockets. H

Plastigage check.

5. Calculate the camshaft journal clearance using !
the chart provided with the Plastigage kit. :

6. Ifthe camshaft journal to camshaft cap clearance !
I$ within the specified tolerances (see table _ |
below), remove the remaining camshaft caps (in
the correct sequence) and clean off ali traces of ‘
Plastigage, silicone release agent and grease. \

Stand v 08.11-3

ard 0.10 mm Camshaft refitting
- | Service Limit 0.17 mm
—

3.11
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4. Position the timing mark on the camshaft |
sprockets in the position shown.

.Y

03.12-2
Camshaft cap numbering
8. Fit the camshaft caps and bolts, then

AN S

- finger-tighten the bolts. Do not fully tighten the C
1. Inlet timing mark bolis yet. ' 1
2. Exhaust timing mark 1
CAUTION: Never completely tighten one
CAUTION: Do not fit the camshaft caps camshaft cap in isolation from the other
without first aligning the timing marks on others. This could cause the camshaft caps to
the camshaft sprockets and centrifugal breather. 1f crack.
the camshaft caps are fitted without aligning the . )
timing marks, the inlet and exhaust valves may 9. Intheorder sh_own below, progressively lighten C
contact each other and cause damage to the valve the bolts securing the camshaft caps of ONE ¢
head areas and valve stems camshaft until full thread engagement is €
= achieved. Finally, again in the order shown
below, torque o 10 Nm. il

fi CAUTION: Progressively tighten all the
camshaft caps from ONE camshaft at a 10 &
time. If both camshafis are progressively \
tightened at the same time the valves may contact @. . @‘
each other and cause damage to the valve head !' TEN©) T Y
areas and valve stems. (0) ’6 =\ D50 e\ 1
PN
5. Lubricate the camshaft caps with a 50/50 sclution \@ © \@
of engine oil and and miolybdenum disulphide = gﬂ E_‘g\a 1
grease. G
8. Check that the camshaft and crankshatft timing < o \ 1

0
%

marks remain correctly set (crank - 1/4TDC mark
horizontal, arrow pointing forward and level with

. the crankcase split line, camshaft - arrows level
with the head and pointing inwards).

03.09-3

Cap tightening sequence
10. Repeat step 9 for the second camshaft.

i *  The camshaft caps are numbered sequentially
il and must not be interchanged.

CAUTION: Do not rotate the camshafts

The camshaft caps, at the sprocket end of the
camshafts are marked, ‘A’ (Exhaust) and ‘B’
(Inlet) and also locate the cam chain top pad.

Lubricate the cam cap bolt threads with clean
engine oil.

more than 5°, If the camshafts are rotated
more than 5° the valves may contact the pistons
and cause damage to the piston, valve head areas
and valve stems.

11. Rotate the camshafts through 5° in each

direction. Ensure free rotation.
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12. Fitthe top pad (rubber side to the cam chain) and
" tighten the bolts 1o 10 Nm.

VALVE CLEARANCE MEASUREMENT

Valve Clearances

NOTE:

® The correct valve clearances are in the range
given in the table below:

A fgj Inlet 0.15-0.25 mm
Kf\‘\-\_ G Exhaust 0.20 - 0.30 mm
/S
8 i ‘ Camshaft, valve, valve shim and vaive seat wear affect
” the valve clearances. The effect of this wear is to change
the clearance between the camshaft and the tappet
bucket, causing engine noise and improper running. If
ighten th; es1e the valve clearances become too small, permanent
1. Top pad damage to the valve and valve seat will take place. Ifthe
13. Assemble the cam chain tensioner as described valve clearance becomes too great, the engine will
_ earlier in this section. - become noisy and will not run correctly.
ighten on .
1 the oths . NOTE:
aft caps tl‘T CAUTION: If any components have been . 'Ve.alve clearar.we adjustment must be carried out
- A renewed, the valve clearances must be with the engine cold.
sly tighten| checked and adjusted. Running with incorrectly 1. Remove the camshaift cover as previously
of ONE | adjusted valve clearances may cause excess described in this section, :
tis { engine noise, rough running and engine darnage.
shown 2.  Remove the spark plugs to reduce compression
14. Check valve clearances. Adjust as necessary. resistance when turning the engine.

. If the tensioner location and cam timing have both 3. Select a high gear and, using the rear wheel, turn ]
been checked and are correct, refit the cam cover the engine over until a pair of camshatft lobes are
and br?ather cover as described elsewhere in this positioned pointing directly away from the valves.
manual.

4. Using fesler gauges, measure and record the
16, ]Befli’[ thet‘airbox and fuel tank as described in the clearances for this pair of valves only.
uet section,

- Refit alt bodywork as described in the body
section.

- Reconnect the battery, positive (red) lead first.

. Reiit the seats.

haft.

I

e camshal
ts are rotaf
it the pistol
ve head aré

Measuring valve clearance

5. Repeat the process until the clearances for all

- valves have been checked.

1 each

3.13




i 3 CYLINDER HEAD & CAMSHAFT

¥ NOTE:
hiE *  Ifthe measurements taken do not fall within the

specified tolerances, shim adjustment must be
made.

i , i} CAUTION: If valve clearances are not
L checked and, if necessary, corrected,
wear could cause some of the valves to remain
partly open. This will lower performance, burn
valves and valve seats and may cause severe
engine damage.

6. Record the measured valve clearance on a chart.

/
/‘\
Valve clearance adjustment 03.94-2 /k__ f_:\\

0.20 then fit a thinner shim. 3.

| NOTE: . 1. Shim
‘ *  To adjust the valve clearances the camshafts NOTE: i
il must be removed (exhaust valve adjustments - ®*  The correct valve clearances are in the range :
Ll remove the exhaust camshaft, Inlet valve given in the table below:
i adjustments - remove the inlet camshaft). -
| Fo!lov}: the _car_nsha_ft rer_noval procedure Inlet 0.15 — 0.25 mm
described earlier in this section. 4
. Exhaust .20 — 0.30 mm
il 1. Remove the relevant camshaft, using the : 0.20 W
procedure described earlier in this sectlon. 4, Measure the original shim, using a micrometer or 2:
ki ) [ elect the i hi '
b 2. Remove the tappet bucket from the cylinder head. \rleecrqzli?;c? nds appropriate new shim as C
) sl
Clearance too small: 2.
f!“i ® If an exhaust valve clearance is less than

Clearance too large:

®*  |f an exhaust valve clearance is more than 4,
0.30 then {it a thicker shim.

NOTE: B

.:,‘ ®* Shims are available ranging from 1.70 mm to
| / 3.00 mm in increments of 0.025 mm.
05141 ~ 5. Fit the new shim to the valve head.
1. Tappet bucket _
NOTE: 6. lubricate the tappet bucket(s) with a 50/50
. . - il and - .
*  The original shim may withdraw with the tappet S?éflscgj of engine oil and molybdenum disulphide é

bucket.

7.  Refit the tappet bucket.

8. Refit the camshaft, as described earlier in this
section.

9. Re-check all valve clearances.

10. Repeat the procedure if the valves require further
adjustment.

|d @ P oo

3.14
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CYLINDER HEAD

Removal

adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

WARNING: Before starting work, ensure
the motorcycle is stabilised and

NOTE:

The cylinder head may be removed after first
removing the seat and disconnecting the
battery, negative (black) lead first. The fuel
tank, airbox and both lower fairings must also
be removed. Refer to the relevant sections for
removal procedures.

Drain the engine oil as described in the lubrication
section.

When the engine is hot the cooling system is hot
and also under pressure which can result in hot
coolant being sprayed out on removal of the cap.
Contact with the hot coolant will cause scalds and
skin damage.

WARNING: Do not remove the coolant
pressure cap when the engine is hot.

2,

Drain the coolant, as described in the cooling
section.

Disconnect the electrical connections to the
ignition coils and remove the coils from the cam
cover by gently pulling upwards.

Disconnect the multiplugs leading to both switch
cubes and the cooling fan. .

e furthet 2 Left switch cube connection

3. Right switch cube connection
4. Fan connection

e

5. Remove the air deflector shield.

6.  Disconnect the radiator top hose at the cylinder
head.

7. Disconnect the bottom and heat exchanger hoses
at the radiator

8.  Undo the radiator top and bottom mounting bolts
and move the radiator ¢ff the top mounting dowel.

1. Radiator to frame locating dowel
2. Top mount bolt

3. Lower mounting (1 of 2)

9. Place the displaced radiator assembly in a safe
place.

10. Disconnect the electrical connector from the
coolant temperature sensor.

Vi

.

\!L\

1. Coclant temperature sensor

3.15
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11. Disconnect the by-pass hose from the head.

\ cbhg

1. Bypass hose

12. Remove the exhaust system and silencer as
described in the fuel systern section.

1. Exhaust header

2. Centre mounting

3. Rear mounting

13. Disconnect the multiplugs to the various sensors,
injectors and actuators on the throttle body
assembly. ‘

14. Release the clips securing the throttle bodies to
the transition pieces. Withdraw the throttle bodies
and place on the crankcase.

cohv
1. Clip (1 of 4)
2, Transition piece

NOTE:

* |t is not necessary to disconnect the throttle
cable from the throttle bodies when removing
the cylinder head. :

15. Progressively release the cam cover bolis.

NOTE:

*  Two, longer bolts are fitted at the right hand end
of the camshaft cover adjacent to the camshaft
chain.

b

03,16-4

1. Camshaft cover bolis
fi CAUTION: Never use a lever to remove
the camshaft cover from the cylinder
head. Using a lever will cause damage to the
cylinder head and camshaft cover which could
lead to an oil leak.

16. Remove the bolts together with the cam cover.

17. Remove any residual oil from the front of the
cylinder head using a syringe or a lint free cloth.

3.16
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18. Remove the breather cover.

49. Check valve clearances as described earlier in
this section. Note any incorrect clearances for
adjustment on re-assembly,

20. Rotate the crankshaft clockwise until No. 1
cylinder is at TDC.

NOTE:
* No, 1 cylinder is at TDC when the arrow marked
1/4TDC on the centrifugal breather is horizontal

?

facing to the right and in line with the upper and
lower crankcase split line.

1. Centrifugal breather
2. Timing mark

3. Crankcase split
NOTE:

* In addition timing marks on the camshaft

sprockets will pointinwards at a point level with
the cylinder head.

1. Camshatt timing marks

WARNING: The cam chain tensioner
center nut is under spring tension.
| Always wear hand, eye and face protection when
withdrawing the center nut. Take great care to
minimise the risk of personnel injury and loss of
components.

21. Remove the center nut and washer from the cam
chain tensioner and withdraw the cam chain
tensioner spring and plunger.

1. Cam chain tensioner

2. Center nut
22. Remove the cam chain tensioner,

23. Remove the cam chain top pad.

NOTE: _
* The camshaft caps are numbered sequentially
and must not be interchanged. The camshaft

caps at the sprocket end of the camshafts are
marked ‘A’ (Exhaust) and ‘B’ (Inlet).

24. ldentify the camshaft caps in relation to the
cylinder head prior to removal.

03.17-4

Camshaft Cap Numbering

3.17
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| 28. Lift the cam chain from one camshaft and a1
CAUT]ON: Progressively release a“ the Withdl‘aw the CamShaﬁ from the Cy]indel‘ head.
{ ' 5 camshaft caps from ONE camshaft Repeat for the second camshaft.
before removal. If both camshafts are o
progressively released at the same time the valves V\ C
may contact each other and cause damage to the D
valve head areas and valve stems. s )
»); ;
7]
CAUTION: Never completely release one QL T RL SN
camshaft cap in isolation from the others. )Jl ).)J J)‘. )
This could cause some of the camshaft caps to \_/ E) fe A, -
crack. — -“‘.i F
=
25. Progressively release, but do not yet remove “' ‘ gé
each of the bolts securing the camshaft caps of ? 3
ONE camshait at a time, in the sequence shown < A
below. £3.18-2 ' 1
1. Removing a camshaft : )
10 6 29. Remove the banjo bolt securing the ol feed pipe 2.
\ \ to the cylinder head. Discard the copper 32
- o5 I washers.
Slaers
(CK '@‘8} b 33
Q| (B @\ a4
,lnlﬁggﬂ )
Cﬂ@agé%cﬁé
n' o &
g
‘ 03.18-1 9
Cap release sequence
NOTE:
®*  The camshaft caps are doweled. If they cannot _
be removed with hand pressure, gently strike X : -~
each one with a soft face malletto release them. 1. Oil feed pipe
. j H
28. Once the tension on all the camshaft caps has 2. Banjo bolt oL '
been releasad, remove the bolts and camshaft 30. Place a support beneath the engine and ensure

that the frame is adequately and securely
supppned.

caps.

27. Repeat for the second camshaft.

{ ‘| NOTE:

i a! *  Secure the cam chain to ensure that it does not
fall into the crankcase during the removal of the
o camshafts.

3.18
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Release and remove the frame to cylinder head 35. Progressively release the cylinder head bolts in

d. 31. mounting bolts on both sides. the order shown below:

JE

|
- -
o e A

lockring, on the right hand side of the engine, the seal of the gasket.

using service tool T3880380.

6 10 8 4
03,21-1
» 1. Bolt release sequence
& : i It 36. Remove the cylinder head bolts and lightly strike
. E 2. Right hand mounting bo / 4
i pipe 32, Release the frame fo cylinder head adjuster the cylinder head with a rubber mallet to break
H

37. Remove the cylinder head.

33. Release the frame to cylinder head adjuster. 38. Remove the cylinder head gasket, Discard the

gasket.

e R 3 St s ok S e

34. Release the bolts securing the outside of the

cylinder head to the upper crankocase. 39. Remove the cylinder liners as described in the

:.r—-tfff crankshaft, rods and pistons section. |
R A f
~J /4 > NOTE: .
B} /> Al ® The cylinder liners must be removed and
- \ﬁ = ,___% resealed after removing the head as the silcone
= sealer may leak otherwise. -
: .

nsure R

chdp v f"\ |

1. Cylinder head to crankcase bolts
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yitin Inspection Installation 4.
' 1. Thoroughly clean the surface of the cylinder head 1.  Fit the cylinder liners as described in the

and check for damage and/or pitting of the crankshaft, rods and piston section. 5.
combustion chambers. .
2. Position the cam chain rubbing blade io the right
2. Using a straight edge, check the cylinder head hand side of the upper crankcase. —
gasket face for warp which could lead to gasket ‘ ‘
failure. Replace the ¢ylinder head if warped NOTE: y
d imit. ' .
beyond the fiatness imit * . When correctly fitted, the blade lacates in the I“
crankcase on aweb. The upper section will then '
Cylinder head flatness | 0.03 mm max warp fit into the recess in the top of the crankcase. C
{olerance tt
th
tt
T
b
F
fc
6.
03,20.2 . ™ N(
sa20.1 1. Cam chain rubbing blade .
. 3. Thoroughly clean the upper faces of the
Cylinder head level chgck . . crankcase taking care not to damage the mating
3. Check the cam chain rubbing blade. Renew if surfaces. Fit a new cylinder head gasket A
worn or damaged. ensuring that the location dowels are correctly in
place.
4. Check the ‘O’ rings on the throtile bodies and fuel B
injectors for damage. Replace as necessary. .
ZE CAUTION: Ensure all trace of fluids are
removed from the threaded holes in the
crankcase. Should any fluid remain In any of the
threaded holes, severe crankcase damage could ¢
result from hydraulic locking of head bolts etc., on
assembly of the engine. G
$
1, Cylinder head gasket o,
2, Dowels Be
7.

L 3.20
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Carefully lower the cylinder head over the rubbing

Ensure that the cylinder head is completely clean. /@
£ 7 1
Z A

5. blade and locate onto the crankcase dowels. E
ght ¥ & =
‘ é CAUTION: Use the correct procedure to —) =1

fit and tighten the cylinder head bholts. | )

t  |This will ensure the long term reliability of the Q S
Vthet | cylinder head gasket v
then& ] ] /
se, §{ | clean each bolt, paying particular attention to the -

L threads and under-bolt-head areas. If any of the R

" |threads or bolt-head areas are damaged, replace e B

i lthe bolts. ;

. . 1. Cylinder head to crankcase bolts

f Tighten the bolts inthe two-stage procedure given 8.  Fitthe left hand frame-to-cylinder head mounting

{ |below. . bolt (hand tight).

# | Failure o observe these important items may lead :

x .

% to engine damage . )

N

v g, Fitthe cylinder head bolts and tighten until finger ((f(}-

fight. The cylinder head bolts are finally tightened X\ & .
in two stages. This is to ensure that the cylinder 5 }
head gasket seals correctly to the cylinder head £ 1 2
and crankcase. The two stages are as follows: s
©
NOTE: ® A
* In both stages, a torque wrench of known and ‘ ‘,-i': .
‘ accurate calibration must be used. A '. A
ing ) ) ﬁf""—;\ i f o\
A Tighten the cylinder head bolts, in the sequence , .I. J / <
y in shown below, to 20 Nm. 7 "‘ﬁ \
B 03.21-3__JS » ~— \

Tighten the cylinder head bolts, in the sequence T :
shown below, to torque 50 Nm. 1. Left hand mounting bolt

2. Right hand mounting bolt

8. Tighten the left hand frame-to-cylinder head
mounting bolt to 40 Nm.

10. Tighten the right hand frame-to-cylinder head
adjuster lockring to 5 Nm.

11. Fit the right hand frame-fo-cylinder head
mounting bolt (hand tight).

12. Tighten the right hand frame-to-cylinder head
mounting bolt to 40 Nm.

vl 5 1 3 7

Bolt tightening sequence

7. Fit the bolts securing the outside of the cylinder
head to the crankcase and tighten to 12 Nm.
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13. Fit the frame adjuster lockring and tighten to 48

i Nm using service 100l T3880380. WARNING: Operation of the motorcycle
with an incorrectly adjusted, incorrectly

w's;‘ ‘ routed or damaged throttle cable could interfere
}"‘i.‘i l(‘ with the operation of the brakes, clutch or the
I‘Ii‘ ’ throttleitself. Any of these conditions could result 2
‘I;“ i in loss of control of the motorcycle and cause an
i \ accident. ‘

I
- ‘ || Move the handiebars to the left and right fult lock,
and check that cables and harnesses do not bind.

i ' A cable or harness which binds will restrict the

il ?‘j!- _ steering and could result in loss of control of the

i ‘i‘i -Il‘, @ N \ motorcycle and cause an accident. -

kL

‘I | \ 17. Check that there is 2-3 mm of free play at the -
| 03.22-1

throttle twist grip. Adjust as described in the fuel
system section.

*(g-;

'J

1. Service tool T3880380 P
il 14. Remove the support from beneath the engine. 18. Fit the oil feed pipe to the cylinder head -
‘ﬂ"l‘ ] incorporating new copper washers to the union.
Al 15. Fit the throttle body transition pieces to the Tighten the banjo bolt to 25 Nm. Ensure that the
i ¢ cylinder head, incorporating new ‘O’ rings if oil feed pipe is not distorted during the tightening. o
“: required. Tighten the bolts to 12 Nm. 1.
i i‘ ' 19. Adjust any incorrect valve clearances found on 2.
H,‘ !| . J
;;"f| 16. Fit the throttle bodies to the transition pieces. removal as described in the valve clearances
gl Tighten the throtile body clips, with the screw section.
: | heads positioned as shown circled in the diagram _
. below, o 1.5 Nm. 20. Thoroughly clean the camshafts and lubricate the
. ;W ' bearing and lobe areas with a 50/50 solution of
‘”;i‘- ‘ : engine oil and motybdenum disulphide grease.
i WARNING: Failure to orientate the clips
i as shown in the diagram could resultin a NOTE:
!‘ sticking throtile. Always orientate the throttle * . The inlet camshaft can be identified from the
!“;Elu i‘: body clips as shown in the diagram below. exhaust camshaft by a groove on a machined
Pl -
il A sticking or stuck throttle will lead to loss of surface. The exhaust camshaft has a machined
. ‘ motorcycle control and an accident. surface with no groove.
o |,
il )
@) @) _
O O OO ,
A k
"‘L‘n: E
© o |
H 02.22-3 (
: | i — ~
' Circled - Clip screw-heads 1. Exhaust camshaft (smooth) 3
NOTE: 2. Inlet camshaft (grooved) I
°* Ensure the throtiles seat correctly in the 21. Place the camshafts to the cylinder head. Ensure ¢
i ces . d | h throttle th h that they are correctly located over their c
ransition pieces and seal each throttle throug respective valve banks,
360 degrees. 1
[+
L
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20, If necessary, rotate the crankshaft un_til No. 1 25. Lubricg‘re the camshatft caps with a 50/50 solution
m cylinder is at TDG (1/4TDC mark horizontal, arrow of engine oil and molybdenum disulphide greass,
cily pointing forward and level with the crankcase split
fere line). 26. Lubricate the threads of the cam cap bolts with
the . engine oil.
sul 23, Working on one camshaft at a time, locate the :
jg: cam chain over the camshatft sprockets. NOTE:

*  The camshaft caps are numbered sequentially

and must not be interchanged.
ock,
ind,
- the
f the

® The camshaft caps, at the sprocket end of the

camshafts are marked, ‘A’ (Exhaust) and ‘B’
(Inlet).

1. Camshaft replacement

on 24. Position the timing marks on the camshaft
S sprockets in the position shown below:

Camshaft cap humbering

27. Fit the camshalft caps and bolts. Do not tighten
the bolts.

CAUTION: Never completely tighten one

camshaft cap in isolation from the other
others. This could cause the camshaft caps to
crack.

28. In the order shown, progressively tighten the bolts
- securing the camshaft caps of ONE camshaft,

L until full thread engagement is achieved. Finally,
1. Inlet timing mark again in the order shown below, torque to 10 Nm.

2. Exhaust timing mark

/m
)

A CAUTION: Do not fit the camshaft caps

without first correctly aligning the timing e I 6 |e ]
marks on the camshaft sprockets and centrifugal - S 6l “
b SH k=IO —3)10)

reather. If the camshaft caps are fitted without @‘ S/ N
aligning the timing marks, the inlet and exhaust O | \@ © (®
valves may contact each other, or the pistons, and ;_ |
Cause damage to the pistons, valve head areas and - @\@ E%a
valve stems, .QI S N5~
(5§ ]

Progressively tighten all the camshaft caps from ONE

= e-‘
-NsU™" | camshaft before moving onto the second. If both
tt?amshafts are progressively tightened at the same s
_ cllrne, the valves may contact each other and cause 02.08-3 . .
L& Lir{laget‘*"___ﬂ‘ﬂ"ﬂve head areas and valve stems. Cap tightening sequence

3.23
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29. Repeat for the second camshaft.

CAUTION: Do not rotate the camshafts

more than 5°. If the camshafts are rotated
more than 5° the valves may contact the pistons
and cause damage to the piston, valve head areas
and valve stems.

30. Rotate the camshafts through 5° in each
direction. Ensure free rotation.

31. Fit the top pad (rubber side to the cam chain) and
tighten the bolts to 10 Nm.

NOTE:

* The 1/4TDC arrow mark on the centrifugal
" breather should be positioned just before TDC
to allow for cam chain tensioning.

*  Ensure the timing marks on the camshafts are
still in the correct position.

* Before installation of the cam chain tensioner
check that the cam chain tensioner ‘0’ ring is
not worn or damaged. Replace as necessary.

32. Set the cam chain tensioner plunger onto the first
tooth of the ratchet (i.e. minimum extension) by
manually lifting the cam chain tensioner pawi.

1. Cam chain tensioner ratchet

2. Pawl

33. Fit the cam chain tensioner to the crankcase
(ratchet facing upwards) and tighten the bolis to 9
Nm.

34. Fit the spring and plunger into the cam chain
tensioner and, using finger pressure only, push
the ratchet into contact with the cam chain
tensioner blade.

WARNING: The cam chain tensioner

center nut is under spring tension.
Always wear hand, eye and face proiection when
withdrawing the center nut. Take great care to
minimise the risk of personnel injury and loss of
components.

35. Fit the center nut and washer to the cam chain
tensioner. Torgue the nut o 23 Nm.

36. Check that the cam chain tensioneris correctly
seated in the middle of cam chain tensioner
blade, when viewed from above.

3.24
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- first 37. Rotate the engine through 4 complete revolutions
;by " and reset number 1 cylinder to TDGC,
NOTE:

e No.1cylinderis at TDC when the arrow marked
1/4TDC on the centrifugal breather is horizontal,
facing to the right and in line with the upper and
lower crankcase split line.

40. Re-check the valve clearances and adjust as
necessary.

41. Check tge condition of the cam cover seal and
cam cover bolt seals. Replace or refit as
necessary.

42, If removed, fit the cam cover seal to the camshaft
COVer.

43. Apply silicone sealant to the four ‘D’ sections

tsto g+
1. Centrifugal breather
1 v 2. 1/4TDC mark 03.06-1
ush - :
' 3. Crankecase split Arrowed: Silcone sealant areas
L 38. Ensure that the camshaft timing marks point 44. Fitthe cam cover to the cylinder head. Ensure
: inwards at a point level with the cylinder head. that thp seal remains in position paying particular
. altention to the spark plug tower areas.
joner ) L )
sion. | 45, Fitthe cam cover l:_Jo!ts, complete with their seals
"l {steel ring side facing upwards) and tighten to
Whi: finger tight.
are
ss of 46. Progressively tighten the camshatft cover balts to
10 Nm.
ain 1
et /-N
A O , %@2 }
g O
et O—0O
nlet timing mark N A N ©
2. Exhaust timing mark O
39. Correct the cam timing if necessary. =
%) = 3)
A CAUTION: If any components have been S 1
renewed, the valve clearances must be 1.C bolt
Ch?cked and adjusted. Running with incorrectly - Lam cover bolls
adll-fsted valve clearances may cause excess
engine noise, rough running and engine damage.
~ 7
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i i

Al 47. Fit the exhaust system as described in the fuel 55. Fit the coolant drain plug and tighten to 13 Nm.

il section.

| “‘ 56. Fit the air box and fuel tank as described in the

‘ } | fuel system section. . R
I

57. Fill the cooling system as described in the cooling 1

gystem section.

58. Fit both lower fairings as described in the body
section. 2

59. Connect the battery, positive (red lead) first.

50. Fit a new sealing washer to the sump plug and fit
the plug. Tighten to 25 Nm.

61. Fili the engine with the correct grade and type of
| engine oil (refer to lubrication section).
s '
. “::“!‘i 1. Exhaust header 62. Start the engine and check for oil, fuel and/or I
2. Centre mounting bracket water leaks.

3. Rear mount bracket

l 48. Fit the radiator as described in the cooling
system. 2

B I 49. Inspect the coolant hoses. [f serviceable refit the
M hoses in their original position and tighten all
clips. ' A 3

50. Connect the coolant temperature sensor.

51. Connect the injectors and throttle body
multiplugs. .

52. Refit the air deflector shield.
; 53. Refit and connect the ignition coils. .

hi 54. Remake the connections to the switch cubes and
fan.

1. Air deflector

2. Left switch cube connection
3. Right switch cube connection
4. Fan connection

3.26
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VALVES AND VALVE STEM SEALS

Removal from the cylinder head

1.

Remove each valve from the head using a valve
spring compressor. The compressor must act on
the top cup to allow removal of the valve collets.

Once the collets are released, remove the following

2.

items:

« collets

» valve spring cap

» valve spring(s)

+ yalve stem seal

« thrust washer

» valve {de-burr before removal)

Installation

1. Apply athin coat of molybdenum disulphide grease
to the valve stem.

2. Install the valve into the valve guide and refit the
thrust washer to the valve spring recess (if
remeoved).

3. Fit the valve stem seal over the valve stem and,
using a suitable tool, press down fully until the seal
is correctly seated over the valve guide.

NOTE:

During fitment of the valve stem seal, two
distinctly different degrees of resistance will be
noted when the seal is correctly fitted.

Firstly, press the seal down the valve stem until
the lower side of the seal comes into contact
with the valve guide, Greater resistance is felt at
this contact point and further gentle pressure is

then required to locate the seal overthetop end
of the valve guide.

On application of this pressure, the seal can be
felito positively locate over the top face of the
valve guide, Once correctly positioned, the seal
cannot be pushed down any further.

fitling the seal as this may break the seal ring.

CAUTION: Incorrect fitment of the valve
/ ﬂ \ stem oil seals could lead to high oil

consumption and blue smoke emissions from the
exhaust system. Do not use excessive force in

4. Install the valve spring(s) over the valve stem

ensuring that the close wound coil end faces
towards the cylinder head.

5. Compress the valve spring ensuring that the spring

is compressed squarely to prevent damage to the
valve stem and cyiinder head.

6. Fitthe valve collets ensuring correct collet location

in the spring cap and valve as the spring
compressor is released.

CAUTION: Always check for correct

location of the valve collets during and
after assembly. If not fitted correctly, the collets
may become dislodged when the engineis running
allowing the valves to contact the pistons. Any
such valve to piston contact will cause severe
engine damage.

3.27
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CLUTCH CABLE

Removal

WARNING: Before starting work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Position the motorcycle on a paddock stand.

2. Remove the seats and disconnect the battery
negative (black) lead first.

3. Remove the right hand lower fairing panel as
described in the body section.

4. Slacken the clutch cable locknut at the handlebars
and screw the adjuster fully in,

2. Clutch cable

5. Atthe cluteh cover, slacken the clutch cable locknut

to give maximum free play in the cable.

1. Nutffocknut slots

2. Cable release point

NOTE:

1. Cluich inner cable
2. Lock nut

3. Adjusting nut

Release the clutch cable from the actuating arm by
pushing the inner cable nipple through the arm and
sliding the cable out of the slot.

Withdraw the cable through the slotin the underside
of the reaction bracket.

At the handlebars, turn the inner eable
anti-clockwise through the slots in the adjuster and
locknut, until the cable can be detached from the
laver.

Before final removal of the cable, note the
routing through the frame, engine etc.

Remove the cable from the motorcycle.
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Examination Assembly
1. Check the inner cable for free movement through 1. Position the cable to the motorcycle using the same
the outer cable. routing as noted during removal.
2. Examine the inner cable for damage, fraying etc, 2. At the engine end of the cable, attach the inner
: cable to the reaction bracket and actuating arm :
3. Examine the two inner cable nipples for signs of using a reversal of the removal process.

looseness and damage. Replace the cable if
necessary.

NOTE:

*  Ensure that the iwo adjuster nuts are equally
spaced, one either side of the reaction bracket.

3. Set the lever adjuster to a point where an equal |
adjustment is possible in both directions.

4, Set the adjuster at the engine end to give a
_preliminary setting of 2-3 mm of free play, |
measured at the lever,

5. Operate the ol.utch lever several times and recheck
the amount of free-play present.

6. Setthefinal adjustment of the cable to give 2-3 mm
of free-play at the lever by turning the adjuster nut ;
and locknut at the lever end. Secure the setting with |
the knurled locknut.

1. Clutch lever

2. Correct setting, 2-3 mm

7. Refit the lower fairing, as described in the body
section.

8. Reconnect the battery positive (red) lead first.
9. Refitthe seats.

10. Remove the paddock stand and place the
motoreycle on its side stand,

4.6
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CLUTCH

pisassembly

WARNING: Before starting work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury 1o the operator or
damage to the motorcycle.

1. Remove the seats and disconnect the battery,
negative (black} lead first.

5 Remove the right hand lower fairing as described in
the body section.

3. Drain the engine oil, as described in the lubrication
section.

4, Slacken the cable lock nut and release the adjuster
at the clutch cover end, to give maximum play inthe
cable.

1. Clutch inner cable
2. Lock nut

3. Adjusting nut

5. Loosenthe clutch cover bolts and remove the clutch
cable reaction bracket complete with the clutch

cable.

8. Release the clutch cable from the clutch actuating
arm (push‘ the inner cable nipple through the
actuating arm and slide the cable out of the slot).

7. Remove the clutch cover and clutch cover gasket.
Discard the clutch cover gasket.

8.

Evenly loosen (but do not remove) the four bolts
securing the push plate.

8. Remove the four bolts, push plate (complete with
the lifter piece) and four springs.

D= 1= ||

1. Inner plate
2. Push plate

3. Lifter piece

10. Fit service tool part number T3880360 o the inner
drum and inner plate assembly. Do not
overtighten the screws securing the tool to the
drum.

1. Holding tool
2. Service ool T3880360

3. Nut release tools

11.  Hold the tool o prevent clutch rotation and remove
the nut, Belleville washer and flat washer from the
input shaft.

12. Withdraw the inner drum and inner plate assembly,
complete with the service tool.
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13. Remove the service tool from the inner drum and
inner plate assembly, invert the assembly and
withdraw the inner plate from the inner drum.

14. Noting their orientation remove the judder spring
seat, judder spring, the outermost friction disc, steel
plates and all other friction discs.

1. Outer friction disc

2, Steel plate

3. Friction disc

4. inner plate

5. Anti-judder spring

6. Anti-judder spring seat
7. Inner drum |

Inset - Alignment markings, drum to plate

15. Remove the washer from the gearbox input shaft
and, using suitable pliers, withdraw the clutch bush.

04.08-2

1. Input shaft

2. Outer drum

crankshatft drive gear to aid removal.

Inspection

16. Withdraw the outer drum, fitling slightly towards the |

Inspect all friction discs and clutch plates for signs of -

wear, damage or distortion before re-use.

If any friction disc or clutch plate- has signs of wear,
damage or distortion, replace the friction discs or clutch
plates as a set.

1. Check the thickness of all clutch friction discs.

04.08-3

1. Clutch friction disc

NOTE:
*  Friction disc thickness

Standard 2.92 - 3.08 mm

Service limit 2. 72 mm

Check all friction plates and clutch plates for bend and |

warp as follows:

i
|
[
i
*

1. Place the disc/plate being checked on a clean’
surface plate and try to pass a feeler gauge of the :

maximum thickness between the disc and surface
plate, at several points around the clutch plate. Ifa
feeler gauge greater than 0.15mm can be passed
beneath the disc at any point, renew the clutch discs
as a set.

4.8
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04,08-1

1, Friction plate
2. Feeler gauge

3. Surface plate

NOTE:

*  Clutch plate bend/warp

Service limit

0.15 mm

Assembly

NOTE:

*  After assembly, ensure that the clutch gear on

the outer drum meshes with the crankshaft
drive gear.

®*  After assembly, ensure that the outer drum fully
locates on the oil pump drive pegs.

04,09-2
1. Qil pump drive pegs

2. Crankshaft drive gear

1. Fit the outer drum, tilling slightly towards the
crankshatft drive gear to aid assembly.

2. Lubricate the clutch bush with a 50/50 solution of
engine oil and molybdsnum disulphide grease.

3. Fit the clutch bush (grooves outermost) and the
washer.

1. Clutch bush grooves

4.9
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N OTE:

The outermost friction disc differs from all other
friction discs and must not be fitted in any other
position.

Coat all friction discs in ¢clean engine oil before
refitting.

Retaining the same orientation from disassembly,
fit the judder spring seat, judder spring, the
outermost friction disc, clutch plates and friction
discs to the inner drum.

marks in alignment.
cause clutch damage.

CAUTION: The inner drum and inner plate
are marked. They must be fitted with the
Incorrect replacement will

04,10-3

04.10-2

1. Inner plate alighment marking

5,

Fit the inner plate to the inner drum taking care to
realign the marks.

Invert the inner plate and inner drum assembly. Fit
service tool part number T3880360 (hand tight) and
align the friction disc teeth.

0a.10-3

NOTE:

04.10-4

The teeth on the outermost friction disc arg .

fitted offset to the others.

1. Outermost friction disc location teeth

2. Remaining friction disc locations

3. Tool T3880360

7.

Fit the inner drum and inner plate assembly to the
outer drum. Ensure that (a)-the teeth of the lasl
friction disc locate in the shallow locators on the

outer drum and (b} the splines on the inner drum

locate on the gearbox input shaft splines.

Fit the plain washer, Belleville washer (‘out’ mark
facing outwards) and the nut, lip outwards.

the
sev

/N

clutch. Anincorrectly located washer could cause

CAUTION: Ensure that the flat washer is
correctly located in the centre of the

clutch centre nut to come loose resulting in
ere engine damage.

e NG
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- a
) 1. Outermost friction disc location teeth 1. Inner plate
2, Belleville washer : 2. Push plate
3. Lifter piece
12. Clean andrefitthe clutch cover, incorporating a new
3 L clutch cover gasket. Do not tighten the bolts.

13. Refit the clutch inner cable to the clutch actuating
arm and reaction bracket.

14. Refit the clutch reaction bracket to the clutch cover
and evenly tighten all the clutch cover bolts to 9 Nm:, |

13. Fill the engine with the correct grade and type of
engine oil (refer 1o the lubrication section).

. ~ 16. Set the adjuster at the clutch end to give a
1. Holding tool preliminary setting of 2-3 mm clutch cable
; free-play as measured at the clutch lever.

2, Service tool T3880360

| ' 17.  Operate the clutch lever several times and recheck

0 !tah; . 3. Torque wrench the amount of free-play. -
> .
nthe;, g .

Hold tool T3880360 to prevent clutch rotation and
torque the nut to 98Nm.

drum /.

|
otk 10. Remove service tool T3880360 from the clutch .
inner drum. T

1. Refit the four springs and the push plate, ensuring

that the lifter piece is in place. Tighten the bolts
evenly to 9 Nm.

4.11
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18. Set the final adjustment of the clutch cable to 2-3
mm of free-play at the clutch lever by turning the
adjuster nut and lock nut on the clutch lever

1. Cluich Lever

2. Correct Setting, 2-3 mm

19. Refit the right hand lower fairing as described inthe
body section.

20. Reconnect the battery, positive (red) lead first.

21. Refit the seats.

412
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Exploded View ‘ :

Crankshaft, Connecting Rod, Piston and Liner
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gxploded View - Crankcase
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:E‘ ENGINE - REMOVE/F_!EFIT 5. Remove the air deflector shield.
: Removal
I

Ll ' WARNING: Before starting work, ensure
[ the motorcycle is stabilised and
Ik adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

NOTE:
*  Theengine may be removed after first removing
the seat and disconnecting the battery negative
(black) lead first. The fuel tank, airbox and both °
! lower fairings must be removed. Refer to the 1
!. relevant sections for removal procedures. 1. Air deflector 2
g 1. Place the motorcycle on a paddock stand. 2. Left switch cube connection 3
it _ 3. Right switch cube connection _
k WARNING: The engine oil may be hot to .1
It the touch. Contact with hot oil may cause 4. Fan connection ;
I the skin to be scalded or burned. ‘
g 8. Release the radiator to heat exchanger hose from

A ' the heat exchanger. :

. WARNING: Prolonged or repeated . , b
" contact with engine oil can lead to skin 7. Release the bottom hose from the water pump. ‘
“‘; dryness, irritation and dermatitis. In addition used ) )
| ' engine oil contains potentially  harmful 8. Disconnect the top hose from the cylinder head.

! contaminants which can cause cancer. Wear
suitable clothing and avoid skin contact with the i
oil. )
A CAUTION: Do not pour engine oil on the =
-;i! ;3 ground, down sewers cr drains, or into .
N water courses. To prevent pollution of water -
N courses etc., dispose of used oll sensibly. !f in 1,
' doubt contact your local authority
2. Drain the engine oil as described in the lubrication 2
section. Once the oil has drained, refit the sump 3.
plug, with a new sealing washer and torque 1o 25
Nm. 17
1. Top hose
WARNING: De not remove the coolant 2. Bottom Hose :
pressure cap when the engine is hot. ’ Y
When the engine is hot, the coolant inside the 3, Radiator to Heat Exchanger Hose i
cooling system will be under pressure. Contact ‘
with the pressurised coolant will cause scalds and 9. Remove the radiator top and bottorn mountings ané
; ‘ skin damage. withdraw the radiator from the frame. 3

3. Drain the coolant, as described in the cooling
j section.

4. Disconnect the multiplugs leading to both switch
cubes and the cooling fan. i
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05.04-3

1. Radiator to frame locating dowel
2, Top mount bolt
3. Lower mounting (1 of 2)

10. Remove the exhaust system as described in the
fuel system section

2. Center mounting

3. Rear mounting

1. Notethe position of the gearchange lever in relation

tothe shaft on which it is fitted. Release and remove
the gearchange lever.

12. Set the drive ch

; ain adjustment to allow maximum

'ee play in the chain. Refer to the rear

Suspension/final drive section for chain adjustment
details,

13. Remove sprocket cover.

05.05-3

1. Sprocket cover

I\/

14. Disconnect the throttle cables from the throttle
bodies.

1. Outer cables
2, Adjuster locknuts
3. Cable bracket

4, Closing cable

5. Opening cable
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[ 15. Disconnect all electrical connections from the main 20. Release and remove the engine moeunting nuts ang
‘ harness to the engine: _ bolts.

*  Alternator.

*  Road speed sensor.

\
K * Qi pressure switch.
\

| *  Starter motor.

®*  Neutral switch.

* Al connections to the throttle bodies.

*  Coolant temperature sensor.

“ 16. Slacken the clutch cable locknut and release the
b adjuster nut at the clutch cover end to give
ul maximum play in the cable. p
‘ ‘;I 1. Left cylinder head to frame mounting bolt

b 17. Release the clutch inner cable from the clutch

I actuating arm (push the inner cable nipple through 2. Right cylinder head to frame mounting bolt
1 the actuating arm and slide the cable out of the slot :
g’

in the reaction bracket). NOTE:

®*  Collect the spacer, between the engine and
frame, from the upper rear engine mounting bolt
on the left side of the motorcycle.

21. Lower the engine to remove the drive chain from the
output sprocket.

22, Remove the engine from the frame.

23. Release the adjuster lockrings from the engine
mountings using service tool T3880380. ‘

I\

1. Clutch inner cable

2, Lock nut
3. Adjusting nut

18. Detach the clutch cable locknut and withdraw the
clutch cable from the mounting bracket.

‘i l 19. Place a support beneath the engine and ensure that
i the frame remains adequately and securely
supported by the paddock stand.

1. Tool T3880380

| 24. Release all three adjusters until their inside faces
are flush with the inside edge of the frame.

5.6




CRANKSHAFT/RODS/PISTONS 5

B

S ang .
a Installation

{. Position the engine beneath the frame.

9. Raise the engine and loop the drive chain over the

output sprocket.
CAUTION: Unless the following engine

A mounting bolt tightening sequence is
precisely followed, severe frame damage can

occur.

T T T SR T

T

3. Align the engine to the frame and fit the rear engine
mounting bolts, from the left hand side.

NOTE:

* Fitthe spacer, between the engine and frame, to
the upper rear engine mounting bolt on the left
side of the motorcycle.

ST ANNE

4, Fit the left hand frame~to-cylinder head mounting
bolt. Tighten to 40 Nm.

» and

gbolt } 5. Tighten all engine mounting adjusters, on the right
hand side of the engine, o 4 Nm.

mthe §

ngine f

4

1. Mounting adjuster lockrings

2 Adjuster

6. Tighten the engine mounting adjuster lockrings,
using service foo! T3880380, to 45 Nm.

._ /1/ /
\\\ A\

1. Tool T3880380

7. Fitthe right hand frame-to-cylinder head mounting
bolt. Tighten to 40 Nm.

8. Fitthe nuts to the rear engine mountings. Tighten
the upper mounting, then the lower to 70 Nm.

A CAUTION: When tightening the engine

mounting nuts/bols, ensure that the

engine mounting adjuster positions do not change

fromthose set earlier. Any deviation fromthe4 Nm

torqued setting, or use of an incorrect tightening

sequence for the engine mounting bolts/nuts,
could cause severe engine and/or frame damage.

9. Refit the clutch cable and set the adjuster at the
clutch end to give a preliminary setting of 2-3 mm of
free play, measured at the clutch lever.

10. Operate the clufch several times and recheck the
amount of free play.

1. Cluich Lever

2. Correct Setting, 2-3 mm
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11.  Set the final adjustment of the clutch cable to give
2~3 mm of free play at the clutch lever by turning the
adjuster nut and locknut at the cluich lever end.
Tighten the locknut when the adjustment is correct.

12. Reconnect all electrical connections from the main
harness to the engine:

*  Alternator

®  Oil pressure switch
®  Starter motor

*  Neuiral switch

¢  Coclant temperature sensor.

13. Fit the throtile cables to the throttle bodies and set
the throttle cable adjustment as described in
paragraphs 14 o 21.

chie
1. Quter cables

2. Adjuster locknuis
3. Cable bracket

4, Closing cable

5. Opening cable

WARNING: Operation of the motorcycle

with an incorrectly adjusted, incorrectly
routed or damaged throttle cable could interfere
with the operation of the brakes, clutch or the
throttle iiself. Any of these conditions could result
in loss of control of the motorcycle and an
accident.

WARNING: Move the handlebars to left
and right full lock while checking that
cables and harnesses do not hind. A cable or
harness which binds will restrict the steering and

| may cause loss of control and an accident.

14. When correctly set, the throtile must have 2-3 mp,
of free-play at the throttle twist grip. If there is
more or less than 2-3 mm of free-play present,
the throttle cables must be adjusted.

cheq

1. Throttle twist grip
2.2-3mm

15. Release the locknut on the ‘opening’ cable
adjuster.

1. Opening cable
2. Locknut

16. Slide the cover off the opening cable adjuster at
the twist grip end.
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?’ mm ?j 17. Rotate the ‘opening’ cable adjuster such that it
s " has an equal amount of adjustment in each
o direction.

N o

1. Opening cable
2. Adjuster

18. Rotate the ‘opening’ cable adjuster at the throtile
body end of the cable to give 2-3 mm of play at
the twist grip. Tighten the locknut.

19. Make any minor adjustments as necessary to
give 2-3 mm of play using the adjuster near the
twist grip end of the cable. Tighten the locknut,

/1

20. With the throtile fully closed, ensure that there is
2-3mm of free play in the ‘closing’ cable. Adjust
as for the ‘opening’ cable if necessary.

- at

1. Closing cable
2.2-3mm

21. Check that the throttle opens smo'othly, without
undue force and that it closes without sticking.

WARNING: Operation of the motorcycle

with an incorrectly adjusted, incorrectly
routed or damaged throtile cable could interfere
with the operation of the brakes, clutch or the
throttie itself. Any of these conditions could result
in loss of control of the motorcycle and an
accident.

WARNING: Move the handlebars to left

and right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering and
may cause loss of control and an accident.

RNING: Ensure that all the adjuster
W, locknuts of both cables are tightened as a
Slicking throttle could result from a loose locknut.

An incorrectly adjusted, sticking or stuck throttle

Will lead to loss of motorcycle control and an
atcident

A

22. Allow the swing arm to hang free and set the drive
chain adjustment as described in the rear
suspension/final drive section.

23. Fit the sprocket cover complete with the cable
bracket for the side stand switch. Tighten the bolts
1o 9 Nm.

1. Side stand switch

24. Fitthe gearchange lever in the position noted during
removal. Tighten the clamp bolt to @ Nm.

25, Fit the exhaust system as described in the fuel
system section,

26. Position the radiator to the frame and locate to the
top mounting dowel.

27. Fit the radiator top mounting bolt, hand tight.
28. Fit the lower mounting bolts and tighten.

29. Fit the radiator to heat exchanger hose to the heat
exchanger.

30. Fit the bottorm hose to the water pump.
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31. Fitthe top hose to the side of the cylinder head. 36. Refit the air deflector, connecting the cooling fap j'

‘ | . and switch cubes after fitrment. ' (
32. Tighten alt hose clips. , :

|
I p
|I 1. Air deflector shield
il 1. Top hose

hi 2, Left switch cube connection
2. Bottom Hose

| ) 3. Right switch cube connection
3. Radiator to Heat Exchanger Hose

; . 4. Fan connection
s 33. Tighten the radiator top mounting bolt to 6 Nm.

37. Fitthe airbox and fuel tank as described in the fual |
system section. |

38. Fill the cooling system as described in the cooling
system section.

39. Reconnect the battery positive (red) lead first.

40. Fit the both lower fairings as described in the body
section. i

41. Fitthe seat. t

i 42. Remove the motorcycle from the paddock stand.

il 05,101
N

HH 1. Radiator to frame locating dowel ,
" '
v 2. Top mount bolt

‘““ 3. Lower mounting (1 of2)

f 1‘ 34. Fit the coolant drain plug and tighten to 13 Nm.

il 35. Fill the engine with the correct grade and type of
v engine oil, as described in the lubrication system
] section.

|
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CRANKCASES

NOTE:

+ The crankcase consists of upper and lower
halves which are machined as a matched set.
They must never be assembled fo
non-matching halves.

» Before the crankcase halves can be separated,
the engine must be removed from the frame, the
oil drained and the following items removed:

* Sump

* Engine covers

* Alternator and sprag gear
® Starter motor and gear

* Crankshaft position sensor
* Clutch

* QOil pump drive

®* Heat exchanger

Refer to the relevant sections for removal procedures.

Disassembly

CAUTION: Failure to follow the correct
bolt release sequence may result in
permanent crankcase damage.

1. Working on the upper crankcase, release and

remove the bolts (M6 and M8) in the sequence
shown below:

it 9 12 7 8 10
1. Upper crankcase bolt release sequence

2. Invert the engine

3. HRelease and remove the lower crankcase bolts
(M8, M8 and M8 main bearing bolts) in the
sequence shown below:

17 9 15 3 13 1 12

14 6 16 18

05.10-2

1. Lower crankcase bolt release sequence
A CAUTION: Do not use levers to separate
the upper and lower crankcase halves or
damage 1o the crankcase halves could result.

4. Withdraw the lower crankcase from the upper
crankcase. Ensure that the three locating dowels
and gear shafts remain in the upper crankcase and
the crankshaft main shell bearings remain with the
lower crankcase half,

NOTE:

¢ At this point the transmission shafts,
crankshaft shell hearings etc. can be removed if
required.
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Assembly
NOTE:

*  Fit the gearbox shafts (if reméved).

1. Ensure that the locating ring and dowels on the
input and output shaft bearings are in position in the
circlip grooves/locations in the crankcase.

1. Locating ring and groove
2. Locating dowel and recess.
2. Ensure that the transmission is in neutral.

3. Ensure that the three locating dowels are located in
the upper crankcase.

1. Locating dowel positions

4, Using a high flash pecint solvent, clean the
crankcase mating surfaces. Wipe the surfaces
clean with a lint-free cloth.

CAUTION: Do not use excessive amounts
of sealant. The extra sealant may become
dislodged and couid block the oil passages in the

crankcase causing severe engine damage

5. Apply a thin bead of silicone sealant (Three-bong
1215J liquid gasket is used at the factory) 1o the |
lower crankcase mating surface as shown in the |
diagram below: i

1. Sealant areas

NOTE:

* |f a new set of main bearing shells are being |
fitted, use the bearing shell selection processes
detailed later in this section. '

*  The bearing shells are keyed and can only be
fitted one way. ‘

8. Install the crankshaft main bearings in the upper ;
and lower crankcases (which should be clean and :
dry). Lubricate the main bearings with a 50/50 :
solution of engine oil and_molybdenum disulphide .
grease. ’

7. Lubricate the crankshaft journals with a 50/50 solution
of engine oil and molybdenum disulphide grease.

NOTE:

* An assistant may be required to support the
lower crankcase half during alignment.

8. Position the lower crankcase 1o the upper, ensuring
that the gear selectors are correctly engaged.

NOTE:

* Ensure that both halves fit correctly before
tightening any bolis.

5.12
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g. Fit the bolts (M6, M8 and M8 main bearing bolts)
into the lower crankcase hailf and hand tighten,

10. Invertthe crankcases. Fitthe bolts (M6 and M8) into
the upper crankcase half and hand fighten.

CAUTION: Failure to follow the correct

bolt tightening sequence may result in

permanent crankcase damage.

The torque characteristics of some of the
crankcase bolts are sensitive to the rate at which
they are tightened. If all the torque is applied in one
action the bolt may be stretched and could become
|joose when in service, resulting in severe engine

damage.
[_____

11. Invert the engine. In the correct sequence tighien
lower crankcase bolts 1 through 11 10 12 Nm.

177 9 15 3 13 112 14 6 16 18

05.13-1

1. Bolt tightening sequence — lower crankcase

12, Invert the engine. In the correct sequence tighten
upper crankcase bolts 21, 23, 25 and 26t0 12 Nm.

05,411

20 32 27 28 30
1. Bolt tightening sequence - upper crankcase

13. Invert the engine. In the correct sequence tighten
lower crankcase bolts 12 through 20 to 12 Nm.

17 9 15 3 13 112 14 6 16 18

05,131

1. Bolt tightening sequence — lower crankcase

14. Invert the engine. In the correct sequence tighten
bolts 27 through 32 then 22 and 24 to 12 Nm,

29 32 27 28 30
1. Bolt tightening sequence — upper crankcase

05,91-1

15. Invert the engine. In the correct sequence tighten
lower crankcase bolts 1 through 10 to 27 Nm.
Tighten bolt 11 to 20 Nm.

17 9 15 3 13 112 14 6 16 18
szC):L:/;(‘(rﬁ/a
} &

e

10
\%?

4 20

2

11

05.15-1

1. Bolt tightening sequence ~ lower crankcase

5.13
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16. Invert the engine. In the correct sequence tighten
bolts 21, 23, 25 and 26 to 20 Nm. Tighten bolts 22
and 24 to 27 Nm.

05.11-1 29 32 27 28 30
1. Bolt tightening sequence — upper crankcase

17. This compietes the crankcase bolt tightening
procedure.

18. Rotate the crankshatt clockwise. Check for tight
spots and rectify as necessary.

19,

20,

21.

Refit the: 1[
sSump |
Engine covers

Alternator and sprag gear

Starter motor and gear

Crankshaft position sensor

Clutch |
Oil pump drive

Heat exchanger

Refer to the relevant sections for replacemenj
procedures.

Fill the engine with the correct grade and type cﬁ
engine oil (refer to Lubrication section).

Fit the engine into the frame (for details, refer to |
engine remove/refit procedures in this section).

5.14
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CRANKSHAFT

Removal

NOTE:

The crankshaft may be removed after first
removing the engine from the frame. The
crankcase upper and lower halves must
separated and the cam chain removed. Refer to
the relevant sections for removal procedures.

Mark each big end cap and connecting rod to
identify both items as a matched pair and their
orientation to each half.

Release and remove the nuts securing the big end
caps to the connecting rods. Remove the big end
caps. Discard the nuts.

1. Big end cap

NOTE:

Ensure that one half of the bearing shell

remains in the connecting rod and one half
remains in the big end.

Withdraw the crankshaft from the upper crankcase
half.

Withdraw each connecting rod and piston assembly
sufficiently from the cylinder liner to enable the big
end bolts to be removed. Discard the bolts.

Inspection

Remove all main and big end bearing shells.
Inspect for damage, wear, overheating (blueing)
and any other signs of deterioration. Fitanew set of
main and/or big end bearing shells if damage, wear,
overheating or deterioration is found. If a new set of
bearing shells are being fitted, use the bearing
selection processes detailed later in this section,

Inspect the crankshaft bearing surfaces for grooves
or pitting. If any grooving or pitting are found, fit a
new crankshatt.

Check crankshaft end float (refer to elsewhere in
this section for checking procedures). If the
crankshaft end float is outside the specified service
limits, the crankshaft and/or the crankcase must be
replaced.

1. Needle roller bearing

Inspect the needie roller bearing for damage, wear,
overheating  (blueing) and any signs of
deterioration. Fit a new needle roller bearing if
damage, wear, overheating or any sign of
deterioration is found.
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.

Installation

/N

this section,
crankshaft. Failure to select the correct crankshaft
bearing shells will resuit in severe engine damage.

CAUTION: Always check the bearing
journal clearance, as described later in
before final assembly of the

1.

Fit new big end bolts o the ¢onnecting reds.

2. Ease the connecting rod and piston assemblies
back into the cylinder liners.

NOTE:

* If new shell bearings are 1o be fitied, always
follow the selection process described
elsewhere in this section.

*  The bearing shells are keyed and can only be
fitted one way.

3. Fit the shell bearings to the crankcases and
connecting rods.

4. Lubricate the surfaces of the bearing shells with a

‘ 50/50 solution of engine oil and molybdenum
disulphide grease.

5. Ensure that the crankshaft is clean and that the
oll-ways within the crankshaft are free from
blockages and debris.

6. Refit the crankshatt to the crankcase.

7. Alignthe connecting rods to the crankshaft journals.

NOTE:

8.

1. Big end cap

2. Crankpin

9.

10.

Ensure that the big ends and big end caps arg |
assembled as a matched pair.

Fit the big end caps. f

Lubricate the threads and the face of the nuts with
molybdenum disulphide grease.

Fit new big end nuts and tighten progressively in
four stages: ,

sensitive o the rate at which they are tightened. If
all the torque is applied in one action the bolt may
be stretched and the nut could become loose when
in service, resulting in severe engine damage

CAUTION: The torque characteristics of
the connecting rod nuts and bolts are

5.16
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NOTE:

e To accurately gauge the torque angles
specified, use tool 3880015-T0301.

Increment
marking

05.18-2

Service tool 3880105-T0301

15t stage — Torque the nuts to 20 Nm.
2nd stage — Release (undo) the nuts through 140°.
3rd stage — Tighten the nuts to 15 Nm.

ath stage — Tighten the nuts through a further 150°.

11. Assemble crankcase upper and lower halves as
described earlier in this section.

12. Rotate the crankshaft clockwise. Check for tight
spots and rectify as necessary.
13. Refit the:

*  Cam chain.

*  Camshaft cover,

* Engine into the frame.

Refer to the relevant sections for replacement
procedures.

CONNECTING RODS
Removal

NOTE:

* Connecting rods may be removed after first
removing:

*  The engine from the frame.
*  The cylinder head.

Separating the crankcase upper and lower halves.

Refer to the relevant sections for removal procedures.

1. Mark each big end cap and connecting rod io
identify both items as a matched pair and their
orientation to each half.

NOTE:

*  itmay be necessary to gently strike the big end
cap with a rubber mallet to release the cap from
the bolts.

2. Release the nuts securing the big end cap to the
connectingrod and remove the big end cap. Ensure
that one half of the bearing shell remains in the big
end cap and one half remains in the connecting rod.
Discard the nuts.

1. Big end cap

3. Push the connecting rod up through the liner and
remove the piston and connecting rod assembly.

4,  Remove a gudgeon pin circlip, detach the gudgeon
pin and piston from the connecting rod by pushing
the gudgeon pin towards the end of the piston from
which the circlip was removed.

5. Label the parts to identify the cylinder from which
they were removed.
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TUMPH

6. Repeat steps 1 to 5 for each cylinder.

7. Remove and discard the big end bolts.

NOTE:

®*  Prior to removal, mark each liner to identify

correct orientation and the cylinder from which
it was removed.

8. Remove the cylinder liners using service tool part
number T3880315, fitted with adapter T3880318,
as described later in this section.

Inspection

NOTE:

¢ Connecting rod nuts and bolts are treated with

an anti-rust scolution which must not be
removed.

1.  Remove all bearing shells and inspect for damage,
wear, overheating (blueing) and any other signs of
deterioration. Fita new set of big end bearing shells
if damage, wear, overheating or deterioration is
found.

Installation

1. Lubricate the gudgeon pin with a 50/50 solution of
engine oil and molybdenum disulphide grease and
assemble to the connecting rod and piston.

NOTE:

* Ensure the piston is fitted correctly to ihe
connecting rod (small dimple in the piston
crown towards the front of the engine, with the
connecting rod stamp (e.g. C4) also towards the
front).

05.17-2

1. Connecting rod stamp

2. Small dimple

2. Retain the gudgeon pin with new circlips.

3.  Fit new bolts to the connecting rod.
A CAUTION: Never re-use connecting rog
nuts or bolts. If the connecting rod cap is
disturbed, always discard the nuts and bolis and fit
new ones. Using the original nuts and bolts may
lead to severe engine damage.

4, Arrange the piston rings as shown below:

05.18-1

1. Top ring

2. Second ring

3. First oil ring

4. Oil Control Ring

5. Fit the piston and connecting rod assembly {piston
crown first) into the lower end of the cylinder liner
from which it was removed. Use a gentle rocking
motion to engage the rings into the bore.

8. Fit the selected bearing shells to the connecting
rods and caps.

518
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CAUTION: Always check the bearing

A journal clearance, as described later in
this section, before final assembly of the
crankshaft. Failure 1o select the correct crankshaft
pearing shells will resultin severe engine damage.

NOTE:

s If a new set of bearing shells are being fitted,
use the selection processes detailed later in
this section,

» Avoid touching any bearing surface of the
bearing shells with the hand.

7. Lubricate the surfaces of the bearing shells with
with a 50/50 solution of engine cil and molybdenum
disulphide grease.

8. Apply silicone sealer to the cylinder liner/crankcase
mating surface {see earlier in this section for sealer
areas).

NOTE:

*  Sijlicone sealant ‘Three Bond 1215J’ is used at
the factory.

chal

1. Chamfered End

2. Sealant area

9. Fit the piston, connecting rod and liner assembly
into the crankcase in the same location as prior to
removal.

NOTE:

Ensure that the piston faces the front of the
engine (small dimple in the piston crown
towards the front).

NOTE:

* Ensure that the cylinder liners are square to
each other with a minimum gap of 0.1mm
between each liner.

1m

O
O

OIq

05,18-1
1. Dimple (faces forward)

10. Alignthe connecting rod to the crankshaft and fit the
big end cap in the same orientation as noted during

removal.

11. Lubricate the threads and face of new big end nuts
with molybdenum disulphide grease.

1. Big End
2. Crankpin

12. Fitthe big end nuts and tighten progressively in four

stages:
i'i CAUTION: The iorque characteristics of
the connecting rod nuts and bolis are
sensitive to the rate at which they are tightened. If
all the torque is applied in one action the bolt may
be stretched and the nut could become loose when
In service, resulting in severe engine damage

5.19
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NOTE:

To accurately gauge the torque angles
specified, use tool 3880015-T0301.

Increment
marking

05.16-2

Service tool 3880105-T0301

15t stage — Torque the nuts to 20 Nm.

2nd stage — Release (undo) the nuts through 140°,

3'd stage — Tighten the nuts to 15 Nm.

4th stage - Tighten the nuts through a further 150°.

13.
14.

15.

Repeat steps 1 to 12 for the cther three cylinders.

Assemble crankcase upper and lower halves, as
described earlier in this section.

Rotate the crankshaft clockwise. Check for tight
spots and rectify as necessary |

Refit the:
Cylinder head

Engine info the frame.

Refer to the relevant sections for assembly
procedures.

CONNECTING ROD BIG END BEARING SELECTION
/ CRANKSHAFT JOURNAL WEAR CHECK

Measure the connecting rod big end bearing ang
crankshaft journal clearance as follows: 1

NOTE:

The crankshaft journal clearances are
measured using ‘Plastigage’ (Triumph part
number 3880150~T0301).

Do not turn the connecting rod and crankshaft
during the clearance measurement as this will
damage the Plastigage.

Remove the big end cap from the crankshaft journa|
to be checked.

Wipe the exposed areas of the crankshaft journg
and the bearing face inside the big end cap.

Apply a thin smear of grease to the crankshaft
journal and a small quantity of silicon release agent
to the bearing.

Trim a length of the Plastigage fo fit across the
crankshaft journal. Fit the strip fo the crankshait
journal using the grease to hold the Plastigage in
place.

Lubricate the threads and face of the nuls with
molybdenum disulphide grease. Refit the bearing
and big end cap and tighten the big end nuts as
described earlier.

Release the nuts and remove the big end cap.

Using the gauge provided with the Plastigage kit,
measure the width of the compressed Plastigage.

1. Checking the Measured Plastigage.

5.20
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CRANKSHAFT/RODS/PISTONS 5

connecting rod big end bearing to crankshaft
joumal clearance

standard 0.031 - 0.059 mm

Connecting rod big end bearing selection chart
(mm’s)

service limit 0.07 mm max

if the measured clearance exceeds the service limit,
measure the crankshaft journal diameter.

crankshaft journal diameter

29.984-30.000 mm

29.960 mm

Standard
Service limit

NOTE:

¢ If any crankshaft journal has worn beyond the
service limit, the crankshaft must be repiaced.
Due to the advanced techniques used during
manufacture, the crankshaft cannot be
reground and no oversize bearings are
available.

CONNECTING ROD BEARING SELECTION

Mincr differences in connecting red dimensions are
compensated for by using selective bearings.

Selact the correct big end bearing shell as follows:

1. Measure each crankshaft journal diameter.

NOTE:

* Connecting rod marks are an ink stamp which

will be prefixed by a lefter {e.g.. C4).
2. Check the connecting rod for either an 4 or 5 mark.

3. Measure the internal diameter of the connecting rod
big end (bearings removed).

4. Select the correct bearings by maiching the
information found with the chart below.

Shell White Red Blue
Colour

Rod "5 | s 4 4
marking
Crankshaft | 30.000 | 29.894 | 30.000 | 29.994
journal

diameter 29.995 [ 29.984 | 20,905 | 29.984
range '
Connecting | 33.008 | 33.008 | 33.018 | 33.018
red big end

diameter ‘33.000 33.000 | 33.009 | 33.009
range

Running 0.031

clearance 0.059

range

For example:

Connecting rod mark - 5

Crankshaft journal diameter - 20.987
Connecting rod internal diameter - 33.005
Required bearing - Red

NOTE:

*  Repeat measurement for all connecting rods
and their respective crankshaft journals.

* It is normal for the bearings selected to differ
from one connecting rod to another.

5. Install the new bearings in the connecting rod.

6. Check the running clearance using the Plastigage

method.
A CAUTION: Always confirm, using the

Plastigage method, that the running
clearance is correct before final assembly. Severe
engine damage could result from incorrect
clearance.
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CRANKSHAFT MAIN BEARING/JOURNAL WEAR Bearing Clearance

w CHECK

i

: NOTE: Standard 0.024-0.048 mm

® Minor differences in connecting rod Service limit 0.070 mm max

dimensions are compensated for by using
selective bearings.

2. Ilfthe clearance exceeds the service limit, measurg
the diameter of the crankshaft main journal.

Select the correct big end bearing shell as follows: L. .
Crankshaft main journal diameter:

1. Measure the bearing to crankshaft main journal

clearance using Plastigage (Triumph part r?umbs-ar Standard 59.984-30.00 mm
3880150-T0301). Use the methed described in
connecting rod clearance measurement. Service limit 29.960 mm

NOTE:

*  Ifany crankshaft main journal has worn beyond
the service limit, the crankshaft must be
replaced.

Measuring clearances

5.22
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Main Bearing selection chart (all dimensions in mm’s)

Main bearing selection chart
shell Colour White Red Blue Green
Crankcase bore range 32.966 32.966 32.974 32.978 32.972 . 32.978
32.859 32.959 32.967 32.975 32.967 32.973
Journat diameter range 30.000 28.990 30.000 30.000 29.980 25.990
29.991 29.984 29.991 29.991 29.984 20.984
Running clearance 0.048
range 0.024

select the bearings as follows:

1.

AN

engine damage.

CAUTION: Use of an incorrect bearing
selection chart could lead to severe

Measure and record the diameter of each
crankshaft main bearing journal.

2. Measure and record the diameter of the bores inthe
crankcase (with the bearings removed).

3. Compare the data found for each corresponding
journal/bore with the chart above and select
bearings, journal by journal.

NOTE:

* It is normal for the bearings selected 1o differ
from one journal to another.

4. After selection and fitment, confirm the running

clearance is correct before final assembly. Severe
engine damage could result from incorrect
clearance.

clearance of EVERY journal using the Plastigage
rmethod described elsewhere in this section.

CAUTION: Always confirm, using the
Plastigage method, that the running

Crankshaft End Float

Standard

0.050 —~ 0.200 mm

Service limit

0.40 mm max

NOTE:

Crankshaft end float is controlied by the
tolerances in crankshaft and crankcase
machining. No thrust washers are used. If
crankshaft end float is outside the specified
limit, the crankshaft and /or crankcase must be
replaced.

5.23
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-
PISTONS 3. To remove the gudgeon pin, push the pin throug
the piston and connecting rod toward the side frop, :

Disassembly which the circlip was removed.
NOTE: 4.  Withdraw the piston from the connecting rod.
* The pistons may be removed after first 5. Remove the remaining circlip and discard.

removing the cylinder head and cylinder liners.

It is not necessary to remove the connecting NOTE:

rods from the crankshaft. Refer to the relevant .

. Piston rings must be removed from the pisto,
sections for removal procedures. ,
using hand pressure only.

1. Turnthe crankshaft until the piston to be removedis 6. Remove the piston rings

at TDC.
NOTE: Inspection
*  Place acloth between the piston and crankcase  Piston wear check
to ensure the circlip does not fall into the 1. Measure the piston outside diameter between 3
crankcase and 14 mm up from the bottom of the skirt. Measure
2. Remove the gudgeon pin circlip from one side ofthe at 90° from the direction of the gudgeon pin.
piston. Discard the circlip. T S
L
1
\L
\Q - A
oy, ] B
et C o
95.23~2
1. Circlip removal groove
Gudgeon pin removal A =14 mm from skirt bottom
A CAUTION: Never force the gudgeon pin B = 3 mm from skirt bottom
through the piston and connecting rod. C = Piston outside diameter
This may cause damage tc the piston which also
may damage the cylinder liner when assembled. Piston outside diameter;
NOTE:
L. . \ Standard 67.920 +/- 0.005 mm
* If the gudgeon pin is found to be tight in the o
piston, check the piston for a witness mark Service limit 67.91 mm
caused by the circlip. Carefully remove the
mark to allow the gudgeon pin to be removed. NOTE:
* If the gudgeon pin will not move then the *  Replace the piston if the measured diamete’
"~ crankcase will have 1o be split and the falls outside the specified limit.

connecting rod removed.

5.24
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piston Ring Gap

NOTE:

Check the piston ring gap in the cylinder liner o
which the piston ring will be fitted to on

assembly.

Place a piston ring in the top of cylinder liner.

Using the piston crown, push the piston ring into the
top of the cylinder liner (the piston will hold the
piston ring square).

Continue to push the piston into the bore uniil the
third groove of the piston is level with the top of the
liner.

Remove the piston and measure the gap between
the ends of the piston ring, using a feeler gauge.

Piston ring gap tolerances (standard)

Piston Rings/Ring Grooves

1. Check the pistons for uneven groove wear by
visually inspecting the ring grooves.

2. Ifallthe rings do not fit parallel to the groove upper
and lower surfaces, the piston must be replaced.

3. Clean the piston ring grooves.

4.  Fit the piston rings to the piston. Check, using a
feeler gauge, for the correct clearance between the
ring grooves and the rings:

Top 0.15 - 0.30 mm
Second 0.25 - 0.40 mm
Qil Control 0.20 - 0.70 mm

Piston ring gap tolerances (service limits)

05.24-1

Checking ring-groove clearance

Piston ring/Groove clearance {standard)

Top 0.60 mm

Second 0.75 mm Top 0.02 - 0.03 mm
Qil Control 0.70 mm Second 0.02 ~ 0.06 mm
9. (a) If the piston ring gap is too large, replace the

piston rings with a new set

{b) If the gap remains too large with new piston
rings, both the piston and cylinder liner must be
replaced.

(c) If the gap is too small, check the piston and liner

for distortion, replacing as necessary. Do not file

piston rings!

Piston ring/Groove clearance (service limits)

Top 0.16 mm

Second 0.16 mm

Replace the piston and rings if outside the
specified service limit.

5.25
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Assembly

1. Thoroughly clean the piston ring grooves and fit the
piston rings to the pistons.

NOTE:

.* The top ring upper surface is marked with a ‘N’

and has a chamfer on the inside edge.

*  The second ring upper surface is alsoc marked
with a ‘N’ but has no chamfer on it’s inside edge.

*  The oil control rings can he fitted with either

face uppermost.
4 1

Top Ring

N Mark

Seconm

2

N Mark

05.25-1

WARNING: Failure to use new gudgeon

pin circlips could allow the gudgeon pin
to detach from the piston. This could seize the
engine and lead to an aceident.

NOTE:

*  Fit the circlip to pistons 1 and 4 on the side
which will be outermost in the engine when
fitted to the connecting rod. '

2. Fitanewcirclip to the piston. Ensure the new circlip |

is correctly fitted into it’s groove. |
03.25-2

1. Circlip fitment

3. Lubricate the piston, connecting rod small end and '
the gudgeon pin with a 50/50 solution of engine ol
and molybdenum disulphide grease.

NOTE:

1.

4, Place the piston to the connecting rod small end.
NOTE:
»

Ensure that the small dimple on the piston
crown faces to the front of the engine.

05.25-3

Dimple (faces forward)

Use a clean cloth between the piston and

cylinder liner to prevent any items falling into
the crankcase.

5.26
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]
|

=W Cirolipjii 5. Align the small end of the connecting rod with the _ 2

[ gudgeon pin hole in the piston. ?‘

WARNING: Failure to use new gudgeon O @ O

pin circlips could allow the gudgeon pin
to detach from the piston. This could seize the 3

| N—r 3
_' engine and lead to an accident. O O
— g. Fitthe gudgeon pin. .

1

05.26-3 4

1. Top Ring
2. Second Ring

|
] 3. Steel Oil Control Rings
L

nd and |
gine oi | 4. Qil Control Ring Expander
. 9. Repeat steps 2 to 8 for the remaining pistons.
; 08.26-1 ~ AA 10. Refit the cylinder liners as described later in this
piston Gudgeon pin alignment section.
P Fit the remaining new circlip to the piston. Ensure 11, Refit the cylinder head as described earlier in this
- the new circlip is correctly fitted into its groove, section.
8. Arrange the piston rings as follows {piston viewed
from above with the small dimple at the top):
. NOTE;
\
| * The top piston ring gap should be in the 7
o’clock position,
* The second piston ring gap should be in the 1
o’clock position.
*  The steel oil conirol ring gaps should be in the 3
and 8 o’clock positions {one in each position).
end.
and
y into
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CYLINDER LINERS

Removal

NOTE:

The cylinder liners may he removed after first
removing the cylinder head. Refer to the
relevant section for removal procedures.

Mark each cylinder liner to identify correct
orientation and the cylinder number from which it
will be removed.

Turn the crankshaft until the piston in the cylinder
liner to be removed is at bottom dead cenire.

Assemble service tool T3880315, with adapter
T3880316.

Check that the locking nut on the service tool is
locse, then unscrew the extraction nut.

05.27-2

1. Service Tool T3880315

2. Extraction Nut

3. Locking Nut

A\

damaged. Handle with care, ensuring the cylinde;
liner bore is not scratched.

CAUTION: The cylinder liners are made of
aluminum alloy and can be easily

NOTE:

0527-8

Ensure adapter T3880316 is fitted to the servig
tool.

Carefully fit the service tool fully in to the cylinde
liner bore and position the legs of the service tool op
the crankcase.

1. l.ocking nut

2. Boit

3. Flats to locate a wrench

6.

Hold the tool's threaded stud with a wrench and turn
the locking nut, on the service tool, clockwise unt
the rubber sleeve on the service tool tightly grips the

- bore of the cylinder liner.

NOTE:

To avoid slipping off, the locking nut must be

- very tight and the liners and tool must be !

completely free of all oil deposits.

As the extractor rubber becomes compressed;
apply gentle downward pressure to ensure the
full depth of the rubber is inside the liner during
extraction.

Check that the service tool legs are positioned 10 |
allow movement of the cylinder liner.

5.28
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g. Support the tool and turn the extraction nut 13. Rotate the crankshaft until the remaining two
clockwise to lift the cylinder liner 4 to 6 mm (this will pistons are at bottom dead centre.
break the silicone seal between the crankcase and o ]
the cylinder liner). 14, Bepea‘f step_s 4 to 11 for each remaining cylinder
liners and pistons.
Inspection
rvice | 1. Measure the diameter of each cylinder liner using
an internal micrometer or similar accurate
. measuring equipment.
inder !
olen | .
' T 07777777
i i i
1 2 3
05.28-1
— 1. Extraction nut
—=z
2. Flats
Y | 1
9. Turn the locking nut anti-clockwise to release the £ LLrl s f _/45—// éé
cylinder liner. 05288
10. Remove the service tool. Cylinder bore diameter
A CAUTION: Take care, when removing the Standard 68.000 - 68.015 mm
cylinder liner, to ensure that the piston is ice limit _ 3
not allowed to fall against the inside of the Service limi 68.10 mm
crankcase. Piston damage could result if allowed
to contact the crankcase NOTE:
“UFQ 11. Withdraw the cylinder liner from the crankcase by =~ ®  Check the diameter at points 1, 2 and 3.
LNt . . .
sihe hand while supporting the piston. * If any reading is outside the specified limits,
replace the cylinder liner and piston.
5t be 1
t be | I
N
sed, |
a the |
ring ¢ O
@
>d 10
1 05282 o]
' 1. Cylinder withdrawal
12. Repeat steps 4 to 11 for second piston at bottom
dead centre.
E—
5.29
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K Installation 5. Insert the cylinder liner over the piston using ,

gentle rocking motion to allow compression of thg |
i 1. Thoroughly clean each cylinder liner, removing all piston rings. :

fraces of the silicon sealant.

2. Remove all traces of silicone sealant from the NOTE:

crankcase. ®* When a cylinder liner has been installeq j

o . . should not be disturbed. If it is necessary y,

3.  Apply silicone sealant to a cylinder liner/crankcase remove a cylinder liner after fitting, sealan
i mating surface. : must be re-applied.

6. Push the cylinder liner into the crankcase until fully
seated.

2

s

chaf

‘ ~ 1.Chamfered End

| 2. Sealant area
\U Refitting a cylinder liner
i NOTE:

» . 7. Repeat steps 3 to 6 for the other piston at TDC.
o ¢ Silicone sealant ‘Three Bond 1215J’ is used at

the factory. 8. Rotate the engine until the two remaining pistons
are at TDC

e The cylinder liners have a chamfer atthe bottom

of the bore to enable the fitment of the piston 9. Repeat steps 3 1o 6 for each remaining cylinder liner
with out the need for a piston ring compressor. and piston. :
* Ensure the correct cylinder liner is fitted to the 10. Refit the cylinder head as described earlier in this

piston from which it was removed. : section.

*  The cylinder head must be fitted and torques
within 30 minutes of fitting the liners.

4. Noting the position and orientation from removal,
locate the cylinder liner {o its corresponding piston
{which must be at TDC).

5.30
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SELECTOR SHAFT, SELLECTOR FORKS & DRUM
Removal

NOTE:

®*  In order to remove the selector mechanism, the
engine must first be removed from the frame
and the two halves of the crankcase separated.
Refer to the relevant sections for removal
procedures.

1. Remove the input and output shafts from the
crankcase as described elsewhere in this section.

2.  Remove the capscrew and take out the ‘U’ shaped
keeper plate from the selector shaft. Discard the

capscrew.

—_—

1. Selector shaft
2. Keeper plate
3. Capscrew

CAUTION: The selector forks can be

fitted incorrectly. Ensure the position
and orientation of the selector forks are marked
prior to removal. Incorrect fitting of the selector
forks will cause gearbox damage.

NOTE:

*  The centre selector fork locates in the selectq, |
drum as shown below:

e 1

1. Selector fork stop
2. Selector fork drum guide
3. Selector drum

3. Using a suitable tool, push the selector shaft out
from the crankcase in the direction of the keeper
plate. Collect each selector fork as they are
released by the selector shaft.

4. - If not already removed, note the position and
orientation of the gear pedal in relation to the shaf,
then remove the pedal.

5. Remove the circlip and washer from the gear peda

end of the gear change shaft.

1. Gear change shaft
2. Circlip
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withdraw the gear change shaft from the ciutch end
of the crankcase.

57
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08,07-1

Gear change shaft removal

NOTE:
*  The detent arm is held in position under spring
pressure.

*  Prior to removal, note the orientation of the
detent arm, capscrew, collar, spring and

washer. The same orientation must be retained
on assembly.

1. Spring
2. Detent arm
3. Detent wheel

7. Release and remove the capscrew securing the

detent arm.

Withdraw the detent arm complete with it's collar,
spring and washer. Discard the capscrew.

s

©

Release and remove the bolts securing the selector
drum bearing to the crankcase. Discard the bolts.

06.07-3

1. Bolts

10. Withdraw the selector drum complete with the
detent wheel and bearing from the clutch end of the
crankcase.

0E,07-4 |

Selector drum removal

6.7
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11. Toremove the detent wheel andjor the ball bearing,
place the selector drum into a vice fitted with soft
grips, and remove the bolt from the center of the
detent wheel. Withdraw the detent wheel and ball
bearing from the selector drum. Discard the bolt.

1. Detent wheel
2. Ball bearing
3. Selector drum

Inspection

1. Examine alt components for damage and/or Wegy
paying particular attention to the selector forks gng
selector drum. Replace any parts that are damagg
andfor worn.

Gear selector fork thickness

Standard

Service limit

5.80 mm

5.90 — 6.00 mm ‘

Gear selector groove width

Standard

6.00-6.15mm

Service limit

6.25 mm

-

Selector fork to groove clearance

Standard

0.25 mm

2. Examine the gear change shaft seal for damage
andfor wear. Replace the seal if damaged and/or
worn.

Installation

NOTE:
*  The detent wheel is keyed to the selector drum

1. I removed, fit the ball bearing and detent wheel to
the selector drum.

2. Fitanew bolt and tighten to 12 Nm.

3. Using clean engine oil, lubricate the bearing.

4. Locate the selécior drum assembly to the
crankcase. '

Locating the selector drum

6.8
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5. Fitnew bolts and washers securing the bearing and
. selector drumi in the crankcase. Tighten the bolts to

1. Bolts
NOTE:

* The detent arm is held in position under spring
pressure,

05.07-2

1. Spring
2. Detent arm
3. Detent wheel

6. Assemble the detent arm as noted on removal and
place up to the crankcase.

Hold the detent arm assembly in position and fit a
new capscrew. Start the thread and push the detent
arm, using finger pressure, to locate on the detent
wheel. Ensure the detent arm remains in the collar
and correctly locates on the detent wheel. Tighten
the capscrew to 12 Nm.

0.0

086,09-3
Locating the detent arm

8. Rotate the selector drum and ensure a smooth
movement. Rectify as necessary.

8. Usingclean engine oil, lubricate the lip of the seal on
the gear change shaft.

Lubricate, with a 50/50 solution of engine oil and
molybdenum disulphide grease, both sides of the
fingers of the selector mechanism on the selector

shaft.

A CAUTION: Take care to avoid damaging

the lip of the seal when inserting the gear

change shaft into the crankcase. A damaged seal

will lead to oil loss and could result in engine
damage.

11. Insert the gear change shaft info the crankcase.

- Gently push the gear change lever end of the shaft

through the seal located, at the gear change lever
end, in the crankcase.

06.09-4

Inserting the gear change shaft

6.9
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12. Ensure that the gear change shaft locates in the
detent wheel and that the spring fits over the bolt
abutment.

— U/~

06,10-1

1. Gear change shaft

2. Detent wheel

3. Abutment bolt

4. Spring

13. Fitthelarge washer and circlip to the gear pedal end
of the gear lever shaft.

14. If previously removed, fit the gear pedal to the shaft
" in the same orientation as noted prior to removal.
Tighten the fixing to 9 Nm.

15. Position the selector drum in the neutral position.

06.10-2
1. Neutral position

16. Check that the detent arm locates in the raised
profile in the detent wheel (neutral position).

1. Detent arm

2. Raised profile
A CAUTION: The selector forks can be
fitted incorrectly. Ensure the position
and orientation of the selector forks are the same
as noted during removal. Incorrect fiiting of the
selector forks will cause gearbox damage when
changing gear.

NOTE:
®*  The center selector fork loecates as shown
below:

1. Selector stop
2. Selector drum guide
3. Selector drum

17. Push the selector shaft into the crankecase from the
keeper plate end. As the shaft is inserted locate the
selector forks as noted during removal.

18. Fit the 'U’ shaped keeper plate.
19. Fit a new capscrew, and tighten to 12 Nm.

20. Fit the input and output shafts as described
elsewhere in this section.

6.10
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NPUT AND OUTPUT SHAFTS ASSEMBLIES 3. Ensure the roll pin in the roller bearing outer race
I locates in the recess provided in the crankcase.

Removal

The input and cutput shaft assemblies can be lifted out of
the upper crankcase after the crankcase halves have
peen separated. For details of crankcase separation,
refer to the crankcase section.

installation

1. Place the output shaft in position in the crankcase.

2, Ensure the retaining ring on the roller bearing
locates in the groove provided in the crankcase.

+

1. Roller bearing
2. Roll pin
3. Recess in crankcase

4. Ensure the dowel in the needle roller bearing
locates in the recess provided in the crankcase.

06.11-1

1. Groove in crankcase
2. Retaining ring

1. Dowel in crankcase
2. Recess in needle roller bearing

5. Ensurethe output shait seal aligns with its recess in
the crankcase,

8. Place the output shaft to its position in the .
crankcase.

7. Repeatsteps 1 to 6 (excluding 5) for the input shaft
and ensure that both sets of gear mesh correctly.

6.11
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INPUT SHAFT '

Disassembly

already removed). Working from the opposite end to
where the cluich assembly is fitted, dismanile the input
I shaft as follows:

7 1. Remove the needle rolier bearing (13).

Rernove the thrust washer (12).

08B,12-1

| Remove the cluich assembly from the input shaft (if not
Remove the circlip (9} and thrust washer (10).
1. Pressing Oif The Input Shaft Bearing

Remove sixth gear (7), complete with the splined

bush (8), which runs inside the gear.

|

i

} 2
”‘ 3. Remove second gear (11).
‘ 4

i 5
I | Inspection

8. Remove the thrust washer (6) and then the circlip 1. Examine all gears, bearings and sleeves for

(®) damage, chipped teeth and wear beyond the
: ' ' service limits. Replace all suspect components angd
‘ 7. Slide off the combined third and fourth gear (4). always use new circlips to assemble the shaft.
i:;:ﬂ 8. Remove the circlip {3) and then the thrust washer Assembly
-:;!!“ﬁ ).

1 ~ NOTE:

: 9. Remove fifth gear (1). » ' *  Lubricate each gear and bush with clean engine
i oll during assembily.

WARNING: When using a press, always

” wear overalls, eye face and hand
protection. Objects such as bearings frequently

WARNING: When using a press, always

wear overalls, eye face and band
protection. Objects such as bearings frequently
break-up under load and the debris caused during
break-up may cause damage and injury to
unprotected parts of the body. ‘

break-up under load and the debris caused during
break-up may cause damage and injury to
unprotected parts of the body.

Never wear loose clothing, which could become
trapped in the press and cause crushing injury to

Never wear loose clothing, which could become
the hand, arms or other parts of the anatomy.

trapped in the press and cause crushing injury to
“Tthe hand, arms orother parts of the anatomy.

end of the shaft facing the press ram and the input 5.

Place the input shaft bearing (15) on press bars,
shaft ball bearing (15) supported on press bars.

ensuring that the press bars support the inner racé
of the bearing and the circlip groove is facing
downwards.

' 10. Place the input shaft (14) in a press with the clutch
|

11. Protect the shaft thread with a thread protector or
similar.

12, Press the shaft through the bearing.
H“

6.12
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Pressing on the bearing
2. Position the input shaft (14) to the bearing with the
clutch end pointing downwards through the
5 for bearing.
| the
zand 3. Pressthe shaft through the bearing until the bearing
- comes into contact with the fixed gear on the shaft,
4. Fit fifth gear (1}, with the dog teeth pointing away
from the input shaft bali bearing. _
. 5. Fit a thrust washer (2} and then a new circlip (3),
gine

ensuring that the clip is correctly located in the
circlip groove,

6. Fit the combined thirdfourth gear (4), with the

ys |
::s:d smaller gear facing toward fifth gear. Ensure that
ty the double oil hole in the shaft aligns with the oil hole
ng in the gear.
to
1 _ 2

ne
to |
B 1. =

1, 5t gear —— i 7
ﬂrcse: 2. Thrust washer =7 Fqﬁ o
2 3. Circlip . =
ing 4. 31 and 4th gear — Si

5. Circlip

6. Thrust washer

7. 6t gear

8. Splined bush 06.13.3

9. Circlip 1. Double oil hole in input shaft

10.Thrust washer 2. Oil hole in third/fourth gear

11.2nd gegr

7. Fitanew circlip (5), ensuring that the clip is correctly
located in the circlip groove, and then fit a thrust
washer (8).

12.Needle roller bearing thrust washer
13.Needle roller bearing

14.Input shaft

15.Ball bearing

6.13
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8. Fitthe splined bush (8) for 6! gear (7), ensuring that
the oil hole in the shaft aligns with one of the two oil
holes in the splined bush.

06.14-1

1. OQil hole - shaft
2. Oil hote - bush

9. Fit sixth gear (7), with the dog teeth facing
thirdffourth gear.

10. Fit a thrust washer (10) and a new circlip (9),

ensuring that the clip is correctly located in the

circlip groove.
11. Fit second gear (11).
12. Fit the needle roller bearing thrust washer (12).

13. Fit the needle roller bearing (13}.

14. Fit the input shaft to the crankcase as described

elsewhere in this section.

OUTPUT SHAFT
Disassembly

Working from the opposite end to the drive sprockgy |
dismantle the output shaft as follows:

1.  Remove the needle roller bearing (23) and thrug;
washer (22).

Remove first gear (21), noting its orientation.
Remove fifth gear (20).

Remove the circlip (19) and thrust washer (18).

oo N

Remove third and fourth gear (17 and 16), togethe
with the splined bush (15).

Remove the circlip (13) and thrust washer {14),
Remove sixth gear (12).

Rermove the circlip (11) and thrust washer (10).

© © N o

Remove second gear (2), noting its orientation,

10. Position the output shaft (1) in a vice with soft jaws
fitted. Tighten the vice to prevent the shait from
turning.

11. Release and remove the sprocket nut (8}, washer
(7) and sprocket (6).

12. Remove the oil seal (4), spacer (5) and retaining
ring (3).

WARNING: When using a press, always

wear overalls, eye face and hand
protection. Objects such as bearings frequently
break-up under load and the debris caused during
break-up may cause damage and injury 1o
unprotected parts of the body.

Never wear loose clothing, which could become
trapped in the press and cause crushing injury 0
the hand, arms or other parts of the anatomy.

NOTE:

*  The outputshaftincorporates ashoulder, which

prevents using the inner race to remove the ball
bearing on the press.
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1 2 345 678

2322 21 201918 17 161514131211 10 9

Output shaft
Ball bearing
Retaining ring
Oil seal
Spacer

. Output Sprocket
.+ Washer

- Sprocket nut

. 2" gear
10.Thrust washer
11.Circlip

12,6t gear
13.Circlip
14.Thrust washer
15.Spiined bush
18.4th gear

17.3" gear
18.Thrust washer
19.Circlip

20.5t gear

21.1%t gear
22.Thrust washer
23.Needle roller bearing

©END O A WN

13. Place the output shaft in a press with the sprocket
end of the shaft facing the press ram and the shait
ball bearing (2), supported on its outer race, on

press bars,

06.16-2
1. Pressing off the bearing
14. Protect the shaft thread with a thread protector or
similar.
15. Press the shaft through the bearing.

Inspection

1. Examine all gears, bearings and sleeves for
damage, chipped teeth and wear beyond the
service limits. Replace all suspect components and
always use new circlips to assemble the shaft.

2. Examine the oil seal for damage and/or wear.

Replace if damaged and/or worn.

6.15
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Assembly

NOTE:

®*  Lubricate the oil seal lip and each gear and bush
with clean engine oil during assembly.

WARNING: When using a press, always

wear overalls, eye face and hand
proteciion. Objects such as bearings frequently
break-up under load and the debris caused during
break-up may cause damage and injury to
unprotected parts of the body.

Never wear loose clothing, which could become
trapped in the press and cause crushing injury to
the hand, arms or other paris of the anatomy.

1. Placethe output shaft ball bearing (2) on press hars,
ensuring that the press bars support the inner race
of the bearing and the circlip groove is facing
downwards.

06.18-1

Pressing on the bearing

2. Position the output shaft (1) to the bearing with the
sprocket end pointing downwards through the
bearing.

3. Pressthe shaftthrough the bearing until the bearing
comes Into contact with the shoulder on the output
shaft.

NOTE:
*  Lubricate the lip of the oil seal with clean engine
oil prior to replacement.

4, Fittheretainingring (3), spacer (5) and oil seal {4} to
the sprocket end of the shaft.

5. Position the output shaft in a vice, with soft jaws

6. Fitthe output sprocket (8), washer (7) and sprocket

7.  Withdraw the shaft from the vice and continue to

fitted, and tighten the vice to prevent the shaft frop,
turning.

nut (8). Tighten the sprocket nut to 132 Nm.

assemble the shaft from the opposite end 1o the
output sprocket.

8. Fitsecond gear (9), in the same orientation as from
removal.

9. Fitathrust washer (10) and then a new circlip (11),
ensuring that the clip is correctly located in the
circlip groove.

A CAUTION: Incorrect alignment of the oil
holes wiil resuit in server damage to the

gears and selectors.

10. Fit sixth gear (12}, with the selector fork groove
facing away from the output sprocket end. Ensure
that an oil hole in the gear aligns with an oil hole in
the output shaft.

05.16-2

1. Oil hole in the output shaft
2. Qil hole in sixth gear
11. Fit thrust washer (14) and a new circlip (13),

ensuring that the clip is correctly located in the
circlip groove.
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12. Fit the splined bush (15) for fourth and third gear.
Ensure correct alignment of the oil holes in the shaft
with the oil holes in the splined bush.

08.17-1

1. Oil holes in the output shaft
2. Oil holes in the splined bush

13. Fit fourth gear (16), with the raised center facing
away from the output sprocket.

14. Fit third gear (17), with the raised center facing

towards the output sprocket.

15. Fit thrust washer (18) and then a new circlip (19),

| ensuring that the clip is correctly located in the
i circlip groove.

16. Fit fifth gear (20), with the selector fork groove

facing the output sprocket. Ensure correct
alignment of the oil holes in the shaft with the oil
holes in the gear.

2
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1. Oll holes in the output shaft.
2. Oil holes in fifth gear

17. Fit first gear (21), in the same orientation as from
removal (raised center facing away from the
Sprocket end).

19.
20.

Fit the needle roller bearing thrust washer 22),

Fit the needle roller bearing (23).

Fit the output shaft to the crankcase as described
elsewhere in this section.
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SPRAG CLUTCH

w NOTE:

* The sprag clutch may be detached after first
removing the seat and the battery (disconnect
the leads negative (black) lead first). The left
hand lower fairing and the alternator must also
be removed. Refer to the relevant sections for
removal procedures.

Removal

| 1. Remove the left hand lower fairing as described in
. the body section.

£6.18-2
| 2. Remove the alternator cover and alternator as

o ; , . Sprag clutch assembly
described in the electrical section.

1
‘ 2. Alternator rotor
“‘“ b NOTE: 3. Bolis
3 *  The sprag clutch is located on the rear of the 5. Detach the sprag clutch through the housing.
alternator rotor.

Inspection
3. Withdrawthe starter dive gear fromthe sprag ciutch

housing. 1. Check the sprag clutch bearings for overheating,
wear and/or non-smooth operation. Replace the
sprag clutch if overhealing, wear andjor
non~-smooth operation is found.

2.  With the sprag clutch mounted in the housing,
check the sprag clutch for smooth, free movement
in one direction only {as indicated by the arrow
marked on the sprag clutch body).

08.18-1

1. Starter drive gear
2. Sprag cluich housing
3. Alternator rotor

4. Release the bolts securing the sprag clutch housing
to the alternator rotor. Withdraw the sprag clutch
housing.

6.18
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4. Locate the sprag clutch to the housing as shown
below. Push firmly until the lip seats in the recess
provided in the housing.

08.18-1

1. Sprag clutch
2. Lip.
3. Recess

2. Fitthe housing to the alternator rotor, ensuring the

the rotor.

0E.19-2

1. Housing
2. Dowe}

3. Ensure that the housing is squarely seated and is
not jammed on the rotor (if assembled correctly,
there should be a small amount of rotational

rotor) then install new bolts.

Installation 4.

06.19-4

(S S SR RS

movement detectable between the housing and 7.

Working in the sequence shown, tighten the bolts to
16 Nm. Once all six bolts have been tightened, go
around again in sequence and recheck each boit is
correctly torqued, if any boit moves, go around
again. Repeatedly check the bolts in sequence until
all are correctly torqued and do not move when
checked, this will ensure the sprag clutch housing is
correctly seated on the rotor.

Bolt tightening sequence
dowel mounted in the housing locates correctly in 5.

Fitthe starter drive gear to the sprag clutch housing.

. Starter drive gear
. Sprag clutch housing
. Alternator rotor

Fit the alternator and alternator cover as described
in the electrical section.

Fit the battery and connect the leads, positive (red)
lead first.

Fit the left hand lower faring, as described in the
body section.

Fit the seat.

6.19
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oL CIRCUIT DESCRIPTION

oit is collected from the sump and is drawn through a mesh strainer into the single rotor oil pump which requires oil
priming before fitment. '

Pressurised oil is fed along an internal passage to an oil to water heat exchanger mounted on the front of the crankcase.
This passage houses the pressure relief valve which is a push fitinto the crankcase. The oil pressure relief valve is setto
open at 5 bar (73.5 Ib/in2) and, when open, returns oil directly to the sump,

From the heat exchanger, the oil passes through the oil filter which is mounted on the heat exchanger.

After leaving the oilfitter, the oil enters the main oil gallery inthe crankcase. From here, cilis distributed to the the cylinder
head, transmission and crankshatft.

Vertical drillings from the main oil gallery feed oil to the five main bearings. The crankshaft is cross drilled to feed oil from
the main bearings to the big end bearings.

From the right hand end of the main oil gallery, oil is fed via an external pipe to the cylinder head. The low oil pressure
warning light switch is located at the fower end of this pipe.

Within the cylinder head, a passageway feeds cil to the camshafts which, via drillings, lubricates the camshafts, tappet
buckets and valves. Spill cil returns via the cam chain area to the sump, lubricating the cam chain in the process.

A vertical passageway in the upper crankcase is fitted with a flow restrictor which allows the correct amount of oil to be
fed to the piston spray bars and to the input and output shafts in the gearbox.

The piston spfay bar is fitted with corresponding oil jets. These jets both cool the pistons and lubricate the little end of the
connecting rod. :

The transmission input shatft is both drilled through its entire length and cross-drilled. The cross drillings provide oil
directly to the gears and bearings. Oil flowing through the centre of the shaft exits at the clutch end providing oil to the
clutch assernbly.

Asimilar passageway carries oil to the output shaft bearing and then on to the output shaft. The output shaftis also cross
drilled to carry oil directly to the gears.
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ENGINE OIL
Specification
Semi or fully synthetic 10W/40 or 15W/50 motorcycle

engine oil which meets specification APl SH (or higher)
and JASO MA, such as Mobil 1 Racing 4T

| meets specification APl SH (or higher) AND JASQ

A CAUTION: Triumph high performance
fuel injected engines are designed to use
semi or fully synthetic motorcycle engine oil which

MA,

Do not add any chemical additives to the engine
oil. The engine olil also lubricates the clutch and
any additives could cause the clutch to slip.

Do not use mineral, vegetable, non-detergent oil,
castor based oils or any oil not conforming to the
required specification. The use of these oils may
cause instant, severe engine damage.

Ensure no foreign matter enters the crankcase
during an oil change or top-up.

Triumph Engine Oil

100% Synthetic*

Mobilll
racing4T

‘

. A oy
| &Y% ) |
]

S

Your Triumph Maotorcycle is a quality engineered product
which has been carefully built and tested to exacting
standards. Triurnph Motorcycles are keen to ensure that
you enjoy optimum performance from your machine and
with this objective in mind have tested many of the
engine lubricants currently available to the [imits of their
performance.

Mobil 1 Racing 4T consistently performed well during
our tests and has become our primary recommendation
for the lubrication of all current Triumph motorcycle
engines.

Mobil 1 Racing 4T, specially filled for Triumph, is
available from your authorised Triumph dealer.
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oIL LEVEL INSPECTION

4. lfthe engine has been running, allow it to stand for
at least 10 minutes before checking the oil level.

NOTE:

e Accurate determination of the true oil level is
only possible when the motorcycle is level and
upright, not when it is on the side stand.

In addition, the oil filler cap/dipstick must be
screwed fully home in order to obtain a correct
reading.

2. Remove the oil filer cap/dipstick from the
crankcase and wipe the dipstick with a clean cloth.

3. Refit the ofl filler cap/dipstick, screw it fully home
and then remove it promptiy in order to establish the
ail level. The oil level is indicated by hash marks on
the filler plug/dipstick. When full, the indicated oil
fevel must level with the top of the hashed area.

07,07-1

1. Filler plug/dipstick
2, Correct level

4. Ifthe oil level requires adjustment, add oil, a little at
a time, until the correct level is reached.

5. Refit the filler cap/dipstick.

ENGINE OIL AND FILTER CHANGE

WARNING: Prolonged or repeated

contact with engine oil can lead to skin
dryness, irritation and dermatitis. Furthermore,
used engine oil contains potentially harmful
contaminants which can cause cancer.

When handling used engine oil, always wear
protective clothing and avoid any skin contact with
the oil.

1. I the engine has been running, allow it to stand for
at least 10 minutes to allow the oil and engine
components to cool.

2. Position the motorcycle on level ground and on a
paddock stand.

3. Placea suﬁable container beneath the sump plugto
collect the displaced oil.

WARNING: The oil may be hot io the
touch. Contact with hot engine oil may
cause skin to be scalded or burnt.

4.  Remove the sump drain plug and allow the oil to
drain out completely.

1. Sump drain plug

5. When the oil has completely drained out, fit a new
sealing washer to the sump plug. Refit the plug
tightening it to 25 Nm,

A CAUTION: Do not pour engine oil on the

ground, down sewers or drains, or into
water courses. To prevent pollution of water
courses etc., dispose of used oil sensibly. If in
doubt contact your local authority

6. Move the container to a point below the oil filter.

7.7
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WARNING: K the engine has been
running, the exhaust pipes may hot. Hot

exhaust pipes can cause serious burns to the skin.

7. . Using tool T3880311 to release the filter cartridge,
unscrew and remove the ol filter from the front of
the heat exchanger.

1. Tool T3880311

8.  Apply a smear of clean engine cil to the seal of the
new filter.

9. Fill the filter with new engine oil.

10. Fit the filter and tighten, using ool T3880311, to

8-12 Nm.

11, Fill the engine with oil of the correct specification
and viscosity. :

NOTE:

* Add oil slowly to avoid overfilling or spillage
over the outside of the engine.

VAN

Investigate and rectify the cause before restarting
the engine. Running the engine with the low oil
pressure warning light illuminated will cause
engine damage.

CAUTION: Stop the engine if the low oil
pressure warning light fails to extinguish.

12. Startthe engine and allow it to run for a short time at
idle. Check that the low oil pressure warning light
extinguishes shortly after starting.

13. While the engine is running, check for oil leaks.

14. Stop the engine and adjust the oil level if necessary.

LOW OIL PRESSURE WARNING LIGHT SWITCH

NOTE:

®  Thelow pressure warning light may be removey
after firstremoving the seats and disconnectj,,
the battery leads, negative (black) lead first,

The low oil pressure warning light switch is located on the
right hand side of the engine, below the breather cover at
the lower end of the oil feed pipe to the cylinder heag,

07.08-2
Arrowed: Crankcase to cylinder head feed pipe

A WARNING: Prolonged or repeated
contact with engine il can lead to skin
dryness, irritation and dermatitis. Furthermore,

used engine oil contains potentially harmful
contaminants which can cause cancer.

When handling used engine oil, always wear
protective clothing and avoid any skin contact with
the oil.

CAUTION: Do net-pour engine oil on-the

ground, down sewers or drains, or into
water courses. To prevent pollution of water
courses etc., dispose of used oil sensibly. If in
doubt contact your local authority

Removal

1. Remove the right hand lower fajring as described in
the body section.

2. Withdraw the rubber boot from the low oil pressure |
light switch. Unscrew the electrical connection.
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07.08-1

1. Rubber boot

2. Low oil pressure warning light switch
3. Oil pipe union

NOTE:

* A small amount of oil will drain from the oil feed
pipe when the banjo bolt is removed.

3. Position & suitable clean receptacle to collect any

displaced oil from the oil feed pipe.

4. Release the integral low oil pressure warning light

switch/banjo bolt and remove from the oil feed pipe.
Discard the two copper washers.

Installation

1. Fit the low oil pressure light switch/banjo bolt,

incqrporating Rew copper washers. Tighten the bolt
1028 Nm.

07.09-2

1. LLow oil pressure warning light switch
2.  Reconnect the wire to the switch.

3. Refit the rubber hoot.

07.08-3

1. Rubber hoot
2. Low oil pressure light switch

4. Fit the right hand lower fairing as described in the
body section.

5. Reconnect the battery, positive (red) lead first.

6. Fitthe seats.

7.9
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HEAT EXCHANGER

NOTE:

*  The heat exchanger may be removed after first
removing the seats and disconnecting the
battery, negative (black) lead first. Both lower
fairings and bhelly panels must also be removed.
Refer to the relevant secticns of this manual for
removal procedures.

WARNING: Prolonged or repeated

contact with engine oil can lead to skin
dryness, irritation and dermatitis. Furthermore,
used engine oil contains potentially harmful
contaminants which can cause cancer.

When handling used engine oil, always wear
protective clothing and avoid any skin contact with
the oil.

A CAUTION: Do not pour engine oil on the
ground, down sewers or drains, or into
water courses. To prevent pollution of water
courses etc., dispose of used oil sensibfy. If in
doubt contact your local authority '

1. Remove both lower fairings and belly panel as
described in the body section.

WARNING: Do not remove the coolant

pressure cap when the engine is hot.
When the engine is hot, the coolant inside the
cooling system will be under pressure. Contact
with the pressurised coolant will cause scalds and
skin damage.

2. Drainthe cooling system as described in the cooling
section.

WARNING: The exhaust system will be

hot if the engine has been recently
running. Always allow sufficient time for the
exhaust to cool before working on or near the
exhaust system. Contact with a hot exhaust could
result in burn injuries.

3. Position a suitable clean receptacle to collect any
displaced oil from the oil filter and heat exchanger,
when they are removed.

chhu

Remove the coolant hoses from the heat
exchanger.

1. Heat exchanger

2. Coolant hoses
5.

Remove the oil filter, using service tool T3880311.

1. Service tool T3880311
B.

Remove the center bolt from the heat exchanger
and withdraw it from the crankcase.

710
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Inspection

4. Check the heat exchanger ‘O’ ring for wear and/or
damage. Replace the 'O'ringifitis found to be worn
and/or damaged.

1 2

07.11-1
1.'0’ring
2. Heat exchanger hody

2. Check the heat exchanger body for corrosion
and/or damage.

Installation

NOTE:
* To ensure correct positioning, ensure that the

tab on the heat exchanger locates in the recess
provided In the crankcase.
A CAUTION: Do not rely on the tab to hold
the heat exchanger in position while

tightening the center bolt. The tab will bend and
will not prevent the heat exchanger from turning.

Instead, firmly hold the heat exchanger in position
by hand.

07.11-2

1. Tab

2. Crankcase location

w

»

Fitthe heat exchanger to the crankcase and tighten
the bolt to 65 Nm.

Fit the coolant hoses to the heat exchanger and
tighten the hose clips.

Take a new oil filter and fill with new engine oil.

Apply a smear of clean engine oil to the seal and fit
the oilfilter to the crankcase. Tighten, using service
tool T3880311, to 8-12 Nm.

1. Service tool T3880311

5.

Fil the cooling system as described in the cooling
section.

Check the engine oil level, top up if necessary.

Fit both lower fairings and belly panels as described
in he bedy section,

Reconnect the battery, positive {red) lead first.

Refit the seats.

7.11
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SUMP

NOTE:

* The sump may be removed after first removing
the seals and disconnecting the battery,
negative (black) lead first. Both lower fairings,
both belly panels and the exhaust system must
also be removed. Refer to the relevant sections
for removal procedures.

Removal

WARNING: The exhaust system will be

hot if the engine has been recently
running. Always allow sufficient time for the
exhaust to cool before working on or near the
exhaust system, Contact with a hot exhaust could
result in burn injuries,

1. Remove the exhaust system, as described in the
fuel system section.

WARNING: Prolonged or repeated

contact with engine oil can lead to skin
dryness, irritation and dermatitis. Furthermore,
used engine oil contains potentially harmful
contaminants which can cause cancer.

When handling used engine oil, always wear
protective clothing and avoid any skin contact with
the oil.

CAUTION: Do not pour engine oil on the

ground, down sewers or drains, or into
water courses. To prevent pollution of water
courses elc., dispose of used oil sensibly. If in
doubt contact your local authority

2. Position a suitable clean receptacle to collect the
displaced oil from the sump.

3. Remove the sump plug and alfow the engine oil 1
drain.

07.12-1

1. Sump

2, Sump plug

4. Replace the sump plug, complete with a new
copper washer. Tighten io 25 Nm.

5. Remove the bracket securing the side stand switch
cable.

or1z-2 /

1. Side stand switch cable bracket
2. Sump

712
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6. Progressively release the bolts securing the sump
to the crankcase.

07.13-1

1. Sump bolts

7. Remove the bolts and lower the sump from the

crankcase. Discard the sump gasket.

8. Remove the oil filter, using service tool T3880311.

1. Service tool T3880341

Inspection

WARNING: Ensure the oil pick-up is
clean and free of blockages or
festrictions. Ifthe oil flow is restricted oil pressure

will be reduced and may cause severe engine
damage,

1.

Check the oil pick-up for biockages or restrictions.
Remove and clean if found to be blocked or
restricted,

Check the pressure relief valve ‘O’ ring for wear
and/or damage. Repiace if wear and/or damage is
found.

Installation

1. ifremoved, fit the oil pick-up.

Upper left: Assembled oil pick-up and relief valve
Upper right: Pick-up assembly
Bottom: Relief valve assembly

2. I removed, fit the pressure relief valve.

3.  Position a new sump gasket to the sump and locate
to the crankcase.

4. Fitthe bolts to the sump and progressively tighten in
the order shown below to 12 Nm.

14 10 3 1 15
ey SN NN S N4
8—s — 5
— 2
6 F——7
127 o
chgx 4 9 13

Sump bolt tightening sequence

5. Fit the bracket securing the side stand cable.
Tighten the bolt to 9 Nm.

6. Fill a new oil filter with clean engine oil.

7.13
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7. Apply a smear of clean engine oil to the filter seal
and fit to the heat exchanger. Tighten, using
service tool T3880311, to 8-12 Nm.

8. Fitthe exhaust system, as described in the exhaust
section.

9. Fill the engine with new engine ¢il, as described
elsewhere in this section.

10. Fitboth lower fairings and belly panels as described
in the body section.

11. Connect the battery, positive (red) [ead first.
12. Refit the seats.

OIL PUMP

NOTE:

* The oil pump may be removed after firgy
removing the seats and disconnecting i,
battery, negative (black) lead first. The left hanqg
lower fairing, both belly panels and the clute,
must also be removed. Refer to the relevapy
sections for removal procedures.

WARNING: Prolonged or repeated

contact with engine oil can lead to skin
dryness, irritation and dermatitis. Furthermore,
used engine oil contains potentially harmful
contaminants which can cause cancer.

When handling used engine oil, always wear
protective clothing and avoid any sKin contact with
the oil.

CAUTION: Do not pour engine oil on th;
ground, down sewers or drains, or into
water courses. To prevent pollution of water
courses etc., dispose of used oll sensibly. K in

doubt contact your local authority

Removal

1. Remove the clutch as described in the clutch
section

2. Fittool T3880370 to the drive dogs on the upper oil
pump drive sprocket. Hold the tool to prevent
rotation and release the bolt securing the oil pump
sprocket to the oil pump.

\ Q’J;Ff I

) IG5
;/ﬁ;,.—«‘ Groe
‘///f"_ A

07141 r
1. Ol pump chain
2. Bolt
3. Sprocket

4. Tool T2880370

3. Remove the tool, sprocket and chain.
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4. Release the bolts securing the oil pump to the
crankcase and withdraw the oil pump.

L

O]
M<LANT

07
N . 1

O

07.15-3

1. Rotor tip clearance
2. Pump body clearance

3. Measure the pump body clearance using feeler

auges.
Inspection gaug
1. Release the screw and withdraw the ofl pump plate Standard 0.15 - 0.22 mm
from the purnp body. ———
Service limit 0.35 mm max

4. Measure the pump end clearance.

Standard 0.02 — 0.07 mm
Service limit 0.10 mm max

5. (a) If all clearances are within service limits, liberally
apply clean engine oil to all internal components
and refit the ofl pump plate to the oft pump body.

{b} f any clearance measured is outside the service

. y.] ] limits, renew the complete pump.
1. Oil pump drive shaft 8. Inspect all the sprocket and chain for wear and/or
2. Oil pump plate damage. Replace the sprocket and chain if wear

. andfor damage is found.
3. Oil pump body ge i

4. Screw

A CAUTION: If any part of the oil pump is
found to be outside the service limit, the

Complete pump must be replaced. Severe engine
damage may result from the continued use of a
faulty oil pump.

2. Measure the rotor tip clearance using feeler
gauges.
I Service limit 0.20 mm max

7.15
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Installation
A CAUTION: Before fitting the oil pump to
the crankcase ensure the pump internal
surfaces have been ‘wetted’ with clean engine oil.
The pump may fail to pick-up oil from the sump if
the surfaces have not been ‘weited’. This will
cause the engine fo run without engine oil

pressure and will lead to severe engine damage.

1. Fili the ofl pump with new engine oil, turning the
pump rotor as the oil is poured in to ensure all
surfaces are coated with oil.

2. Position the oil pump to the crankcase and insert
into the opening provided.

Pump Insertion

NOTE:

®* Use the sprocket end of the oil pump shaft to
turn the drive peg in alignment with the drive on
the water pump.

3. Fitthe oil pump to the crankcase, ensure the drive
peg locates into the drive on the water pump shaft.
Tighten the bolts to 13.7 Nm.

4.  Fitthe drive chain and sprocket.

!

D e ;

; ) ?!g‘?/,) = u%tll W\TCP
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07.14-1

1. Oil pump chain
2. Bolt

3. Sprocket

4. Tool T3880370

5. Fit a new center bolt and washer to the pump
sprocket. Assemble the chain and drive sprocketto
the pump and input shaft.

6.  Refittool T3880370 to the upper drive sprocket and |
tighten the centre bolt to 15 Nm. Remove the tool,

7. Fit the clutch as described in the clutch section.

8. Fitthe left hand lower fairing and both belly panels
as described in the body section.

9.  Reconnect the battery, positive (red lead) first.

10. Refit the seats.
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Exploded View - Fue! Tank and Pump
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Exploded View - Fuel Rail, Throttles and Injectors
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Exploded View - Exhaust System

See text
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Exploded View - Secondary Air Injection System
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FUEL REQUIREMENTS MTBE (Methyl Tertiary Butyl Ether)
Fuel Requirements - all countries except USA The use of .gasolines containing up to 15% MTBE
(Methyl Tertiary Butyl Ether) is permitted in Triumph
Outside America, all motorcycles must be run on 95 RON motorcycles.

unleaded fuel.
Fuel Bequirements - USA

In the United States of America whete the octane rating
of fuel is measured in a different way, the following
information may be applied: Triumph motorcycles are
designed to run on unleaded gasoline with a CLC or AKI
octane rating {R+M)/2 of 89 or higher.

CAUTION: The use of leaded gasoline is

illegal in some countries, states or
territories and will invalidate the vehicle and
emissions control warranties. Additionally, leaded
gasoline will cause damage to emissions control
components

Oxygenated Gasoline

Tohelpin meeting clean air standards, some areas ofthe
U.S. use oxygenated gasoline to help reduce harmful
emissions. Triumph motorcycles will give best
performance when using unleaded gasoline. However,
the following should be used as a guide to the use of
oxygenated fuels.

A CAUTION: Because of the generally
higher volatility of oxygenated fuels,
starting, engine response and fuel consumption
may be adversely affected by their use. Should
any of these difficulties be experienced, run the
motorcycle on normal unleaded gasoline.

Ethanol

Ethanol fuel is a mixiure of 10% ethanol and 90%
gascline and is often described under the names
‘gasohol’, ‘ethanol enhanced’, or ‘contains ethanol’. This
fuel may be used in Triumph motoreycles.

Methanol

& CAUTION: Fuels containing methanol

should not be used in Triumph
Motorecycles as damage to components in the fuel
System can be caused by contact with methanol.

8.9
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GLOSSARY OF TERMS

The following terms and abbreviations will be found in
this section. Below is given a brief explanation of what
some of the more common terms and abbreviations
mean. .

Air temperature

The intake air temperature in the air box.

Air temperature sensor

Sensor located in the airbox to detect the temperature of
the incoming air.

ATBC

After Top Dead Centre.
Barometric pressure

Pressure of the air in the airbox.
Battery voltage

The voltage at the input to the Electronic Control Module
{ECM}.

BTDC

Before Top Dead Centre (TDC).

Calculated load

The actual volume of air per siroke flowing into the
engine, expressed as a percentage of the maximum
volume that can enter. Provides an indication of the
percent engine capacity that is being used (100% = full
throtile). ‘

Catalyst

Device placed in the exhaust system .which reduces
exhaust emissions.

Closed throtile position

Throttle position at idle (i.e. against end stop}, measured
as a voltage and expressed as percentage.

Coolant temperature

The coolant temperature in the cylinder head.

Coolant temperature sensor

Sensor which detects coolant temperature.
Cooling fan status

The 'on’ or "off' condition of the cooling fan.
DTC

Diagnostic Trouble Code.

ECM

Engine Control Module.

Engine speed

The crankshatft revolutions per minute.
Freeze frame

A data set captured at the time a Diagnostic Trouble
Code (DTC) is set.

Idie fuel trim

The percentage above or below the nominal fuel
requirement for the volume of air entering at idle.

ldle fueling

Adjustment of fueling at idle to suit the actual ar
inducted.

Idle reference speed

The target idle speed as determined by the Electronic
Control Module (ECM). (it should be the same as the
actual idle speed if the motorcycle is operating correctly.)

Ignition advance

The timing of ignition at the spark plug relative to top
dead centre.

Ignition switch position

The 'on’ or ’off position of either or both the ignition
switch and the engine stop switch.

Ignition timing
Same as 'ignition advance’.
Injector pulse time

The time during which an injector remains open (i.é-
delivering fuel).

8.10
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Long term fuel trim

Fueling after adapting to the engine’s long term fueling
requirements {closed loop only). See also shortterm fuel

trirm.
MAP sensor

Manifold absolute pressure (the air pressure in the intake
system).

ML
Malfunction Indicator Lamp.

flluminates when most Diagnostic Trouble Codes
{DTC’s) are set.

Neutral switch status

The 'neutral’ or ’in gear’ status of the gearchange.

Off idle fuel trim

The percentage above or below the nominal fuel
requirement for the volume of air entering at engine
speeds other than idle. This function is not currently
used in the Triumph system.

Open circuit

A break in an electrical circuit — current cannot flow.

Over temp’

High temperature within the Electronic Control Module
{ECM} caused by an internal or external failure.

Primary Throttle Position Sensor
Sensor for the primary (lower) throttle position.
Primary Throttie Stepper Motor

Stepper motor used to vary throttle opening at idle and
when the engine is clod.

Purge valve duty cycle

Thetime the purge valve is open in an open/ close cycle,
Expressed as a percentage of the cycle time.

Road Speed Sensor
Gearbox mounted sensor which delivers information to

the ECM that is converted to the road speed value that is
displayed on the speedometer.

Second Throttie Position Sensor
Sensor for the second (upper) throttle position.

Second Throttle Stepper Motor

Stepper motor used to vary all second throttle positions,
on or off idle.

Sensor reference voltage
Supply voltage to the system sensors {nominally 5 volts).
Short circuit

A’short cut’ in an electrical circuit — current by-passes
the intended circuit (usually to earth).

Short term fuel trim

A correction applied to the fuel mixture during closed
loop catalyst operation. This, in turn has an effect on the
long term fuel trim in that, if an engine constantly requires
mixture correction, the long term fuel trim will adapt to
this requirement thus reducing the need for constant
short term adjustment.

Sidestand status

The 'up’ or 'down’ position of the side stand.

Target dwell time

The actual time from coil ‘or’ to coil ‘oiff'.

Throttle position

The position of the throttle butierfly given as a
percentage of the movement range. When the data is
displayed on the tool, fully open need not be 100% nor--
fully closed 0%.

Throttle voltage

Voltage at the throttle potentiometer.

Vhatt

Battery voltage.

8.11
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TRIUBMEYy |

ENGINE MANAGEMENT SYSTEM
System Description

This model is fitted with an electronic engine
management system which encompasses control of
both ignition and fuel delivery. The electronic control
module (ECM) draws information from sensors
positioned around the engine, cooling and air intake
systems and precisely calculates ignition advance and
fueling requirements for all engine speeds and loads.

In addition, the system has on-board diagnostic
functions. This ensures that, should a malfunction occur
in the engine management system, the malfunction type,
and engine data at the time the malfunction occurred, are
stored in the ECM memory. This stored data can then be
recovered by a Triumph dealer using a special service
tool which is mandatory for all Triumph dealers. In this
way, precise diagnosis of a fault can be made and the
fault quickly rectified.

System Sensors

* Intake air temperature sensor - situated in the
base of the airbox, between the centre two throttle
bodies. As the density of the air (and therefore the
amount of oxygen available to ignite the fuel)
changes with temperature, an intake air
temperature sensor is fited. Changes in air
temperature (and therefore air density) are
compensated for by adjusting the amount of fuel
injected to a level consistent with clean combustion
and low emissions.

¢ Barometric pressure sensor - situated beneath
the rear seat, onthe left hand side of the rmotorcycle.
The barometric pressure sensor measures
atmospheric air pressure. With this information, the
amount of fuel per injection is adjusted to suit the
prevailing conditions.

* Manifold Absolute Pressure {MAP) sensor -

situated on the right hand side of the airbox,
connected to the throttle body for number four
cylinder. The MAP sensor provides information to
the ECM which is used at shallow throttle angles
(very small throttle openings) to provide accurate
engine load indications to the ECM.
This degree of engine load accuracy allows the
ECM to make very small adjustments 1o fuel and
ignition which would otherwise not be possible from
throttle angle data alone.

*  Cluich switch - situated on the clutch lever. The

clutch must be pulled in for the starter motor to
cperate.

Crankshaft position sensor - situated on top

the crankcase directly above the alternator Covey :

The crankshaft position sensor detects movemen;”
of & toothed wheel attached to the alternator rot,

The toothed wheel gives a reference point from
which the actual crankshaft position is calculateq

The crankshaft position sensor information is Useq |
by the ECM to determine engine speed and J

crankshatft position in retation to the point where fugl
is injected and ignition of the fuel occurs.

Engine coolant temperature sensor - situateq at
the rear of the cylinder head, on the left hand sids,

Coolant temperature information, received by the |
ECM, is used to optimise fueling at all engine
temperatures and to calculate hot and cold start |

fueling requirements.

Primary throttle position sensor - situated at the -

right hand end of the lower throttle spindle. Usedto
relay throttle position information to the ECM,
Throttle opening angle is used by the ECM 1o

determine fueling and ignition requirements for al

throttle positions,

Secondary throttie position sensor - situated at
the right hand end of the upper throtile spindle.
Used to relay secondary throttle position
information to the ECM. Secondary throttle angleis
used by the ECM to determine secondary thraottle
opening position under all engine running
conditions.

Road speed sensor - situated in the upper
crankcase, immediately above the input shaft. The

road speed sensor provides the ECM with data from |
which road speed is caloulated and displayed on the |

speedometer. It also provides data used fo

calculate minute fuel and ignition changes which

help maintain siow speed driveability.

Road speed sensor - situated in the gearbox. The
neutral switch indicates when the transmission is in
neutral. In addition, the neutral switch provides an

interlock facility, preventing the rider from riding off |

with sidestand down. If a gear is selected with the
sidestand down, the ECM will cause the engine o
cut-out.

Lambda sensor - situated in the exhaust system.
The lambda sensor constantly feeds in formation to
the ECM on the content of the exhaust gases.

Based on this information, adjustments to air/fuel
ratio are made.

Side stand switch - situated at the top of the
sidestand leg. if the sidestand is in the down

position, the engine will not run unless the
transmission is in neutral.

8.12
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Engine Management System
sensor Locations

Primary/secondary throttle position sensor

Manifold Absolute Pressure (MAP) sensor

shee Lambda sensor

Intake air temperature sensor

Engine coolant temperature sensor Barometric pressure sensor

ched

Road speed sensor Side stand switch
Crankshaft position sensor

Neutral switch

8.13
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System Actuators

In response to signals received from the sensors, the
ECM controls and directs messages to a series of
glectronic and electro-mechanical actuators. The
function and location of the actuators is given below.

*  Primary throttle stepper motor - situated below

the throttle body at the left hand side. The primary
throttle stepper actuates a camflever which causes
variations in the closed throttle position. Although
used ali the time to ensure target idle speed is
maintained, it also increases throtle opening when
the engine is cold.

®*  Second throttle stepper motor -~ situated at the
right hand end of the throttle body. In response to
direction from the ECM, the second throttle stepper
motor moves the second throitle spindle to the
position directed by the ECM. The second butterfly
optimises engine torque by maintaining intake air
flow speed. It does not act as a choke for cold start
purposes.

* Canister purge valve (California models only) -
situated in the vapour return line between the
carbon canister and the throttle bodies. The purge
valve controls the return of vapour which has been
stored in the carbon canister during the period when
the engine is switched off. The valve is ‘pulsed’ by
the ECM to give conirol over the rate at which the
canister is purged.

* Injectors - located in the throttle body assembly.
The engine is fitted with four injectors. The spray
pattern of the injectors is fixed but the length of time
each injector remains open is variable. The
duration of each injection is calculated by the ECM
using data received from the various sensors in the
system.

*  Plug top ignition coils - mounted directly onto the
top of each spark plug. The ECM controls the point
at which the coils are switched on and off. In
calculating the switch-on time, the ECM allows
sufficient time for the coils 1o charge to a level where
aspark can be produced. The coils are switched off
at the point of ignition, the timing of which is
optimised for good engine performance.

Fall detection switch - situated beneath the front
seat. The fall detection switch will detect i the
motorcycle is on its side and will cut power tg the
ECM immediately. This prevents the engine from
running and the fuel pump from delivering fuel, |,
the event of a fall, the switchis reset by returning the
bike to an upright position and switching the ignitioy
off then back on again.

Main power relay - located beneath thy
motorcycle seat. When the ignition is switched op,
the main power relay is powered up to provide 5
stable voltage supply for the ECM.

Fuel pump - located inside the fuel tank. The
electric pump delivers fuel into the fuel system, via 3
pressure regulator, at a constant 3 bar pressurs,
The pump is run continuously when the enging i
operating and is also run briefly when the ignition is
first switched on to ensure that 3 bar is availabla to
the system as soon as the engine is cranked. Fuel
pressure is controlled by a regulator situated
between numbers 3 and 4 cylinder.

Cooling fan - located behind the radiator. The
ECM controls switching on and off of the cooling fan
in response 1o a signat received from the coolant
temperature sensor. When the coolant
temperature rises to a level where the cooling effect
of natural airflow is insufficient, the cooling fan is
turned on by the ECM. When the coolant
temperature falls sufficiently, the ECM tums the
cooling fan off. The fan only becomes operational
when the engine is running. It will not operate atany
other time.

NOTE:

. In this system, the starter lockout system

(clutch switch, neutral switch, sidestand
switch) all operate through the engine
management ECM. In addition, the low fuel
warning light sender also is controlled through
the ECM. .
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Engine Management System

Actuator Locations

Main power relay

Second throttle stepper motor

Canister purge valve

Cooling fan

Plug top ignition coils

Primary throttle stepper motor

Fall detection switch

Injectors

8.15
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ENGINE MANAGEMENT CIRCUIT DIAGRAM -

Daytona 600

Key To Wiring Circuit Diagram

Key To Wiring Colour Codes

Code Wiring Colour

Black

Blue

Brown

Green

Grey

Orange

Pink

Red

Purple

White

Yellow
Light Green

El ot <| £| vl 1| x| 0] w] @ 2| c| w

Light blue

. The above illustration shows the pin numbering system

Key [Hem
‘: 1 | Engine control module
“ 2 | Diagnostic connector
!j’ '|‘ 3 |Vehicle speed sensor
3 4 |Instrument assembly
| 5 |Neutral switch
8 |Clutch switch
' w;‘ 7 | Starter relay
1 8 |Crankshaft sensor
| g |Sidestand switch
10 | Air pressure sensor
11 | MAP sensor
; 12 |[Inlet air temperature sensor
| 13 | lLambda sensor
14 | Fall detection switch
15 | Cooling fan
iy 16 |Fuel pump
] 17 |Fuel pump relay
2 l 18 | Cooling fan relay
‘ 19 [Rear fuse box (fuse 6)
' 20 | Ignition coils
21 |Throttle position sensor
. 22 |Second throttle position sensor
“U 23 | Coolant temperature sensor
“w 24 |idle speed control stepper motor
ij 25 |Second throttie actuator
Ii m‘ 26 |[Fusel! injectors
IN‘ 27 |Evaporative purge valve |
i; ‘ : 28 |Engine sub-harness connector
i 29 [Secondary air injection solenoid
30 En'gine management system relay

ECM Connector Pin Numbering

A

// A
oooooo )48

Jcooooa] | A4
noooooc—’r’

poogoocll o
=//

e,

sz S ——Lr
74&&0000000
B25|||]|_.:>oooc>ooo|]
fEleletelelsleli

ﬂLooooooooo
“&EEEEEEEE

B2 A26

cbhs

used in the engine management circuit diagram.

The small connector’s pins are prefixed A and the large
connector’s pins B. As viewed on the mating face with
the ECM (as per the illustration), pins are numbered from
right to left with number one in the top right corner.
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circuit Diagram - Engine Management System -

Day‘tona 600
—— 1
G L w
LA 59 NK: A20 M7 |—BG 7|2
A R -
3

MK AR e K
A 2
e T o 3

27 28 :
2 R—— 1 e YR—| B3
BY— 2

——YK——| B05

2
R 1 B3 — RO n
et N e I e LY R
2
'_@mm 4 |—vr—m7 B4 A ’
B34 [— YW g
§ f— vy —25

2 1
— v
A9

o BW BW— 18
A |— 6N —— § [—GN——{B21
A —GW—— 7 —eW— Bz t _Es E——T
25 B |— 6U — 8 —GU—Bi2 BW
) S — 3 —aKk—-{Bos
: AZ5 —BHD 5 —
5 Al—on— |10 — on—-l g2 a—a—ol 6
24 A —OoWw— 1 —OW— Bo7
B f—ou —— 12 [~— OU— @11
| B'—oK— 13— OK—Ro3

B2g —— YN

A
5 09 A13 —uB 2
Atd —up 1
3 oo — 17— kW —— Aoz
22| 21-xe—
i <l

8
T
&
f

E

]

!

T
=]

® o
-]

3 Gy — 18 —ay—— a1 9
21| 2w dd ks 18— KB ——] AD7
1K K — 20— K — AN A K *
N p— 10
— KB

:
NK —2 ! & —s2r L

: 18 ”‘@— mEe T |12

|

N FFEE_‘ mb—‘ 17 : AlF— B F]
Ll | L ke —a 13

- B W —1
| P ;|14




W‘T i

8 FUEL SYSTEM/ENGINE MANAGEMENT

System Diagnostics

The engine management system has an on-board
diagnostics feature which allows service {echnicians to
retrieve stored data from the ECM using a Triumph
service tool. Full details of the tool’s operation and
how to interpret the results are given elsewhere in
this section.

The tool is connected to the motorcycle using a
dedicated diagnostic plug situated beneath the seats. By
using a dedicated plug, no electrical connectors
associated with the system are disturbed, reducing
potential connector damage.

The tool allows the user to retrieve data associated with
the system sensors and actuators, test various
component funictions, read build data and make minor
adjustments to the set-up of the system. The data and
tests available are described on the following pages.

On-hoard Fault Detection System

The on-board diagnostic system has two stages to fault
detection. When a fault is detected, the DSM (Diagnostic
Status Manager) raises a flag to indicate that a fault is
present and increments a counter. The counter checks the
number of instances that the fault is noted. For example, if
there is a fault in the crankshaft position sensor, the counter
will increment its count each time the crankshaft turns
through 360°, provided the fault is still present.

When the count begins, the fault is detected but not
confirmed. If the fault continues to be detected and the
count reaches a pre-determined threshold, the fault
becomes confirmed. If the fault is an emissions related
fault or a serious malfunction affecting engine
performance, a DTC (Diagnostic Trouble Code) and
freeze-frame data will be logged in the ECM’s memory and
the MIL (Malfunction Indicator Lamp) on the motoreycle
instrument panel is illuminated. Once a fault is confirmed,
the number of warm-up cycles made by the engine is
counted. If the fault clears, the warm-up cycle counter will
extinguish the MIL (Malfunction Indicator Lamp) at a pre
determined count, and erase the DTC and freeze frame
data from the ECM memory at another (higher) count.

A single warm-up cycle is deemed to have taken place
when the following criteria have been met:

* The coolant temperature must be raised to
72°C or more.

* The coolant temperature must have risen by
23°C or more from its start temperature, when
72°C is reached.

* Acontrolled power-down sequence must take
place.

NOTE:

* When a fault has been rectified, the MIL y;,
remain illuminated until sufficient non-fa,
warm-up cycles have taken place to turn i off
The MIL will be immediately extinguisheq it
after first rectifying the fault, the DT
{diagnostic trcuble code) that caused the M,
illumination is erased from the ECM memory
using the Triumph diagnostic tool.

NOTE:

* In most cases, when a fault is detected,
engine management system will revert 1o 4
‘limp-home’ mode. In this mode, the engine wij),
still function though the performance and fyg
economy may be marginally affected. In some
cases, the rider may not notice any appreciabla
difference from normal operation.

Triumph Diagnostic Tool

Described on the following pages is the range of

information which can be retrieved from the ECM'S

- memory and the adjustments which can be performed

using the Triumph service diagnostic tool.

The tables indicate which tests are performed by the
on-board system and what information can be retrieved
by the Triumph diagnostic tool.

Full details of how to operate the tool and how to interpret
the data follow later in this section.

8.18
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current Data

By using the Triumph diagnostic tool, five engine data
(engine running) can be recovered from the motorcycle.

The data available is: -

[ Function Examined | Result Reported (Scale)
Engine speed RPM
Calculated foad %
Coolant temperature oC
Short term fuel trim %
Throttle Position %
Intake air temperature oc
Vehicle speed km/h
Igniticn Advance degrees
Heated oxygen sensor volts
output voltage
Intake manifold absolute mm/hg
prassure

Fuel system status

open or closed loop
Operation

Freeze-frame Data

—— e

Freeze frame data is stored atthetime aDTC g recorded
{confirmed) by the ECM. If multiple DTCs are recorded,
the freeze-frame data which is stored will relate to the

first recorded DTG only.

By calling up freeze frame data associated with the first
recorded DTG, the technician can check the engine
condition at the time the fault occurred. The data

availabie is:-
Function Examined | Result Reported (Scale)
Engine speed RPM
Calculated load %
Coolant temperature °C
Short term fuel trim %
Throitfe Position %
intake air temperature &
Vehicle speed km/h
Ignition Advance degrees
Heated oxygen sensor volts
output voltage
Intake manifold absolute mm/hg
pressure
Fuel system status open or closed loop
operation

8.19
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Function Tests

The system allows the diagnostic tool to perform a series
of function tests on various aciuators in the engine
management system. In scme cases it is necessary to
make a visual observation of a component and in other, if

faults are present, DTCs will be logged.

The function tests available are:~

Function Examined Report Method
Instrument panel Visual inspection of
' instruments

ldle speed control
stepper motor

Stored fault code*

Purge control valve

Stored fault code*

Fuel pump relay

Stored fault code*

Fuel pump operation

" Stored fault code*/Fuel

pressure test

Cooling fan

Stored fault code*ffan

operation
Stored fault code*

2nd throtile control
stepper motor

Secondary air injection Stored fault code*

* If a fault is detected.
Checks/Adjustments
Adjustments

Using the Triumph diagnostic fool, it is possible to reset
the ECU to the factory default settings.

Further facilties are provided to allow correct
replacement/adjustment of the primary throttle position
sensor and the primary throttle stepper motor. These
facilities are needed as, after replacement of the parts
concerned, adjustments have to be made to specific
voltage setlings, all with the throitles in a specific
position.

NOTE:

* Replacement of the second throttle
potentiometer also  requires  specific
adjustments to be made. However this can be
done via the ‘read sensors’ facility.

Full details o these procedures are provided Jater in this
section.

Adaption status

Because the fuel system is adaptive, it is able i,
automatically adjust to new working conditions. Thig
screen displays information as to the adaption statyg of
the vehicle which will show if it has adapted or not.

status (off idle)

Function Examined Report Method
Closed throttle position adapted/not adapted
reference status
Idle speed control %
adaption status
Oxygen sensor adaption %

Oxygen sensor adaption
range (off idle)

%

status (idle)

Oxygen sensor adaption

%

Oxygen sensor adaption
range (idle}

%

Build data

The following items of build data can also be read.

Function Examined
Vehicle identification Number (VIN)
Triumph ECM part number

ECM manufacturer’s part number

ECM serial number

Software version number {tune number)

8.20
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Checks Checks {continued)
le tp when using this function itis possible to check the Sta‘tL{S ltem Checked Result Unit
tU"I;h:s of various sensors and actuatorg and a[so check certain Walfunction indicator Tght ML offfon
of items of factory data logged during vehicle assembly. status
. The data available is:- Fan relay status Fan off/on
Starter relay status Starter on/off
q [ Hem Checked Result Unit Fall detection status Normal/over
] Throttle \I?g;:g;n sensor Volts Oxygen sensor heater Heater on/off
status
] Throttle position % apen Secondary air injection SAl on/off
Manifold absolute Volts status
] pressure sensor voltage Engine rpm RPM
Manffold absolute mmHg Vehicle speed km/h
] Atmospheric pressure Volts Short term fuel trim +/-100%
] sensor voltage Calculated load %
Atmospheric pressure mmiHg ldle reference speed RPM
— Battery voltage Volts Injector 1 pulse time milliseconds
Battery voltage scaling Volts Injector 2 pulse time miliiseconds
Coolant temperature Volis Injector 3 pulse time rnilliseconds
sensor voltage Injector 4 pulse time milliseconds
] ?oolant temperature °c Ignition timing cyl 1 degrees BTDC
] A temp\?gl?;téga sensor Volts Ignition timing eyl 2 degrees BTDC
: Air temperature oC Ignition timing cyl 3 degrees BTDC
] Oxygen sensor voltage Volts Ignition timing cyl 4 degrees BTDC
] Oxygen sensor reading Volts Coil 1 dwell time milliseconds
] 2nd throttle position Volts Coil 2 dwell time milliseconds
sensor voltage Coil 3 dwell time milliseconds
2nd throttle position % open Coil 4 dwell time milliseconds
Gear position sensor Volts Idle speed controltarget |  numeric
voltage steps
Fuel level sensor voltage Volts 2nd throttle current steps numeric
Fall detection switch Volts 2nd throttle target steps numeric
voltage Purge valve duty cycle %
Gear status gear/neutral
Clutch switch status grip/release
Sidestand status up/down
Fuel pump relay status fuel pump offfon
B .
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Diagnestic Trouble Codes

Diagnostic trouble codes (DTCs) are logged in the ECM
memory when there is a confirmed fault in the system.

The codes are reported to the Triumph diagnostic tool as
a four digit code, as required by California legislation.

As mentioned earlier, when the system detects a fault, it
begins to count the number of times the fault occurs
before illuminating the MIL and storing a fault code.

Similarly, if a fault clears, the ECM also records thig fact |
and will turn off the MIL when sufficient no-fault warm.,
cycles have taken place. Any fault codes will remain j,
the ECM memory until the required number of no-fay
warm-up cycles have taken place. The number o
warm-up cycles required to extinguish the M) will
always be less than the number required to rémove 5
DTG from the ECM memory. DTCs can be removed gt
any time using the Triumph diagnostic tool

The system will log the diagnostic trouble codes listeq
below/over:-

Diagnostic Fault Description Number of | Number of MIL
Trouble no-fault no-fault illuminated
Code cycles cycles when fault
(DTC) before before DTC | is logged
turning off is erased
MIL ‘
P0201 Injector 1 circuit malfunction 3 40 Yes
Po202 Injector 2 circuit malfunction 3 40 Yes
P0203 Injector 3 circuit malfunction 3 40 Yes
P0204 Injector 4 circuit malfunction 3 40 Yes
.P1201 Injector 1 open circuit/short to ground 3 40 Yes
Pi202 Injector 2 open circuit/short to ground 3 40 Yes
P1203 Injector 3 open circuit/short to ground 3 40 Yes
P1204 Injector 4 open circuit/short to gfound 3 40 Yes
P0O335 | Crankshaft sensor circuit malfunction 3 40 Yes
Po032 Oxygen sensor heater short circuit to battery 3 40 Yes
P0031 Oxygen sensor heater open circuit/short to ground 3 40 Yes
P0030 Oxygen sensor heater circuit malfunction 3 40 Yes
P0136 Oxygen sensor circuit malfunction 3 40 Yes
Po122 Throttle position sensor low input 3 40 Yes
P0O123 Throttle Position sensor high input 3 40 Yes
P0107 Manifold absolute pressure sensor low voltage 3 40 Yes
PO108 Manifold absolute pressure sensor high voltage 3 40 Yes
P1105 Manifold absolute pressure sensor pipe malfunction 3 40 Yes
P1107 Ambient air pressure sensor circuit low voltage 3 40 Yes
P1108 Ambient air pressure sensor circuit high voltage 3 40 Yes
P0O112 Intake air temperature too high 3 40 Yes
P0O113 Intake air temperature too low 3 40 Yes
PO117 Engine coolant temperature too high 3 40 Yes
FO118 Engine coolant temperature too low 3 40 Yes
P0O500 | Vehicle speed sensor malfunction 3 40 Yes
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Diagnostic Fault Description Number of | Number of MIL
Trouble no-fault no-fault illuminated
Code cycles cycles when fault
(DTC) before before DTC | is logged
turning off is erased
MIL
P1552 Cooling fan short circuit/open circuit 3 40 Yes
P1553 Cooling fan short to battery voltage/over temperature 3 40 Yes
P1231 Fuel pump short circuit to ground or open circuit 3 40 Yes
p1232 Fuel pump relay short circuit to battery 3 40 Yes
FP0444 Purge valve system short circuit to ground or open 3 40 Yes
circuit
Po445 Purge valve system short circuit to battery 3 40 Yes
PO617 Starter refay short circuit to battery 3 40 Yes
P0616 Starter relay short circuit to ground or open circuit 3 40 Yes
P0O414 Secondary air injection system short circuit to battery 3 40 Yes
P0413 Secondary air injection system short circuit to ground 3 40 Yes
or open circuit

Po222 2nd throttle position sensor system low voltage 3 40 Yes
P0223 2nd throtile position sensor high voltage 3 40 Yes
P0O638 | 2nd throtile circuit maifunction 3 40 Yes
P0O505 ldle speed control system malfunction 3 40 Yes
P1631 Fall detection sensor circuit low voltage 3 40 Yes
P1632 Fall detection sensor circuit high voltage 3 40 Yes
P0560 System voltage - battery circuit malfunction 3 40 Yes
P1500 Vehicle speed output circuit malfunction 0 40 No
POB54 Tachometer circuit malfunction 0 40 No
Pi115 Coolant temperature gauge circuit malfunction 0 40 No
P0460 Fuel level sensor circuit malfunction 0 40 No
PO?OS Gear position sensor circuit malfunction 0 40 No
POB56 Fuel gauge circuit malfunction 0 40 No
P1810 Low fuel output circuit malfunction 0 40 No
P0630 |EEPROM fault 0 40 No
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SERVICE DIAGNOSTIC TOOL

1. Memory card
2. Screen

3. Return key
4. Up key

5. Down key

. Validate key
7. Help key

[<}]

The memory card (1) contains all the information
necessary to allow the technician to follow a number of
different paths to:

¢  Diagnose faulis
¢  Obtain data
®  Make checks / adjustmenis

It is removeable to allow replacement / update cards to
be inserted.

The streen comprises four horizontal lines and twenty
vertical columns forming a series of boxes into which
letters and numbers can be displayed to provide the
necessary question, message, answer etc.

Atthe left of the screen, one or more symbols as detailed
below may be displayed.

DI RGNOSTY ;_-5|
CURRENT DRTA |

> RERD STORED Dicy
\ FUNCTION TESTS |

Typical screen showing symbol examples

AY  Cursors to indicate that further lines of text g,
available to be seen above andjor below those already i,
view, by scrolling the text up or down using the 'Up’ or
‘Down’ keys.

P Cursor to show which line of text is ‘active’.

? indicates further help/guidance information availablg
on that line by pressing the help key.

Tool Keys

In most cases, the Return key (1) enables the user tn
return to the screen last displayed.

Return key

The Up and Down keys — press to move the lines of text
up or down, They are also used to enter the Dealer
number and the date.

Up/down keys (2 separate keys)

8.24
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message.

The following describes the procedure to folltow when
using the service diagnostic tocl. It does not cover the
further diagnosis that must be carried out once a fault
area has been identified. For details of the procedure to
follow when a fault area or fault code has been identified,
refer to the diagnosis details later in this section.

£ s] press the Validation key (k) to move on to the next TEST PROCEDURE
L 5]

t are

dy in NOTE:

Ip’ or *  The tool does not retain any memory of faults,
diagnosis etc. carried out on any particular
motorcycle. Any such memory is only retained
in the motorcycle’s ECM.

lablg ® The following five pages describe the tool

operations in flow chart form,
Validation key

The Help key can be used when the *?” symbol shows, to
er to get more information about that line of text. To return to
the diagnostic screen from the help area, press the help
2’ button again.

Help key
f text
ealer

8.25
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SYSTEMERROR

EHECKCARD

Present

Absent l
SELECTLANGUAGE

. ENGLISH - INSERT AENDRY
i FRANCAIS [ caRD

| DEUTSCH
o ESPANOL
| NEDERLANDS

Y

TRIURPHMOTORCHCLES

DIRGNOSTICTOOL. lg—

SOFTUAREVERSION 16.0
2003

'

| SUITCHONBIKE <
{ IGNITION

False DATRLINKFRULT
VALIDATE > RETRY

Main Menu

18I AERY _

SERVICEDRTA SERUICEDATA DIRGNOSTICS Quit___J
[DERLER 555555 — DATE 15/06/03 > CHECK/ROJUST
QuIT
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. _
Main Menu . |
MBINPENL ' Error Count
_ Effg?: iﬁ% 3255 . STORED ERRORS
o FRULTCOUNT D2
IGNITION COIL 10PEN CIRCUIT
. .  INJECTOR3OPENCIRCUIT
Diagnostics
Starred DTC
DIAGNOSTICS
CURRENTDATA
FRULTCODES STORED ERRORS
FUNCTIONTESTS Fault codes .
aurr FREEZEFRANEDATA
CLERRDTCS
Current
data
Freeze
frame data
CURRENTOATA
ENGINE SPEED CURRENTORTA
CALCULATEDLORD ENGINE SPEED
CODLANT TERPERATURE CALCULATEDLOAD
SHORT TERMFUEL TRI CODLANT TERPERATURE
THROTTLEPOSITION SHORT TERAFLUEL TRIA
INTRAERIR TENPERATURE THROTTLEPOSITION
- VEHICLE SFEED INTRKE RIR TERPERATURE
IGNITION ADVANCE VEHICLE SPEED
OXYGEN SENSOR DUTPUT VOLTAGE IGRITION ADVANCE
INTRKE MRNIFOLD A8S0LUTE PRESSURA OXYGEN SENSOR GUTPUTVOLTAGE
FUEL SISTEMSTATUS INTAKE MANIFOLD ABSOLUTE PRESSURE
FUEL SYSTENSTATLS
STORED ERRORS ’
STOPENGINE ‘» Return RETURNTODTCS
CLEARDTLS
Clear
——
STORED ERRORS
; : ERRSEALLOTCOATA
Lt YES
No

No

Yes
i — —(_ " RESETDTCs
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Main Menu

PAINAENY

| DIRGNOSTICS

| CHECK /ADALIST
aurr

1\1\ | Diagnostics

|
‘ 1\"' DIAGNOSTICS
. . CURRENTORTA

FRULTCODES -
Pl FUNCTION TEST

: ‘H aur

" ‘

Function test

FUNCTION TEST

OTCSPRESENTLLERR |
BEFORETESTACTION

DTCs present
TEST DTC COUNT

>

» No DTCs present

e FUNCTION TEST

INSTRUMENT PRNEL
l IDLE SPEEDCONTROL STEPPER IOTOR
il : PURGE CONTROL VALVE
} h‘, - FUEL PLNPRELAY
B FUEL PUP GPERATION

Error Count

Screen
COOLING FAN

i 210 THROTTLE CONTROL STEPPER MOTOR
SECONDARY AIRINJECTICN

i ¢
: Cancel
. -———————

FUNETION TEST
i : “TESTNAAE"
it PROCEED

i . CANCEL
[

* Proceed
R ‘ FUNCTIONTEST
i TESTHNAME

TESTING....
OBSERVE

| @ Zero DTCs

N DTC present

i!"' y

FUNCTIONTEST
TESTHNANE
TESTFRILEDFIITT
S/CTOVBATT

CLEAR DTG

FURCTIONTEST
TESTHANE
TESTLONPLETE

—

Yes

FUNCTIONTEST
PERFORNANGTHER TEST
YES

NO
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A A
Main menu
AN MENY
DIRGROSTICS
CHECK/ADUUST
auiT
Check/Change
Check/Adjust Men
CHECK /ADJUST .
P CHECK Quit
ADJUST
auIr
Check | Adjust
CHELK
Quit RERDBUILDDATA LHECK /RDJUST
RERD SENSORS ADJUSTTUNE
REROADAPTIONSTATUS UPDRTE TUNE
aui aur
* l Read sensors
RERDSENSORS Adjust menu
THROTTLE POSITION SESOR VOLTAGE
THROTTLE POSITION ADJLST
IANIFOLD ABSOLUTE PRESSURE SENSOR VOLTAGE RESETADAFTIONS
MANIFOLD ARSOLUTE PRESSURE THROTTLEPOTRENEU >
RTMIOSHERIC PRESSURE SENSOR VOLTAGE 15C STEPPER RENEL
ATNOSPHERICPRESSURE TUNEUPDATE
BATTERYVOLTAGE aurr
COOLANT TEMPERATURE SENSOR VOLTAGE -
COOLANT TEMPERATURE
AIR TERPERATUIRE SENSOR VOLTAGE \
RIR TEMPERATURE APTION RESET o
OXYGEN SENSORVOLTAGE SN ' H%ﬂﬁp}gnﬁ% ™
DXYGENLEVEL
2NO THROTTLEPOSITION SENSOR VOLTAGE
2ND THROTTLEPGSITION + Yes
GEAR POSITION SENSOR VOLTAGE
FUELLEVEL SENSOR VOLTRGE ECUHAS BEENRESET >
FRLL DETECTION SUICTHYOLTAGE
GEAR STATUS
CLUTCH SUITEHSTATUS
SIDESTAND STATUS
FALL DETECTION STSTUS REPLALEPRINARY TPS
. ETC g THROTTLE CLOSED |3t
Buid data CURRENTVOLTS 0.54Y
* REPLACEISCSTEPPER
BUILO DAT, > THROTTLE £105ED
ViN f CURRENTVOLTS D54y [ P
XXXXXXXXNXKXX THRUTILE OPER
TRIIPHECUPART NUMBER LURRENTVOLTS 051V
XXXXXXXKXXKKKK Adaption status
KEIMINEC PART NUMBER
XXXXXXXXXXXXXX ADAPTION STATUS
ECUSERIALNO ECURESETCLOSED THROTTLEPOSITIONREFSTATUY
XXXKXXXXXXXXXX I0LE SPEFOCONTROL ADAPTICH STATUS
SOFTURREVER i%wafg > 02 SENSOR ADAPTION STATUS - OFFIDLE
K 02 SENSOR ADAPTIONRANGE - OFFIDLE
B%?xxxxxxxxxxxx 02 SESNOR ADRPTION STATUS -IDLE
CALIBRATIONID 02 SENSORADAPTION RANGE - IDLE
XSOCOCXHXANXX
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el Main menu ¢
Ny AN AENU
B DIAGNOSTICS
i CHECK/RDJUST
ourr

¢ Check/Adjust

Check/Adjust menu

CHECK/ADJUST _
ADJUSTTUNE Quit
UPOATE TUNE
aurr +
UPDATETUNE
SELECTMODEL
BRYTONASOD
Update tune +
DRYTONRE00
TUNE XXXXX
_ TUNE XX0(0(
UPDATE TUNE TUNE XXXXX
PPAPPPA?P +
UPDATE TUNE
TUNE XXXXX ,
CONFIRA Confirm >
, Pass CANCEL Cancel
aurT
TEST PASSWORD
Fail +
UPDATETUNE
SECURITY DOUNLOADING.....
109 LONPLETE
RLCESSDEMED +

DOWNLOAD OK?

Yes No
K
|
UPDATE TUNE UPDATETUNE
OOUNLORD COMPLETE DOUNLORDFARILED
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1, CONNECTION AND POWER-UP

1, Tool
2. Connection to Main Harness

Connect the tool 1o the dedicated multiplug under the
seat.

A message appears on the screen and certain checks
are made automatically, e.g. Is the memory card fitted ?

‘SELECT LANGUAGE’ will then be displayed.

2. SELECT LANGUAGE

SELECT L(ANGUR 6E,
> ENGLLI SH
| . FeAanNC .1 5
DEUTS i
EsPanoL
NEOERL ANDs

=

f

=l

N

galu

Use the ‘Up’ and ‘Down’ keys to move the cursor in
column 1 and select the language required,

NOTE:

*  Thetoolwill always select English as the default
language, and it is only necessary to use the
cursor to select ons of the other languages. The
entire diagnostic session will then continue in
the chosen language.

Press the validation key ‘>’ to move on,
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3. TRIUMPH MOTORCYCLES

4. SWITCH ON BIKE IGNITION

TRIWAPH AOTORCYCLLES
0Dt RGENDOSTIC TOoGOL
SOFTUYRRE VERGSI ON

15.‘0_

The screen will display the message ‘Triumph
Motorcycles Diagnostic Tool' and wilt also give the
diagnostic software version and the software release
year.

Press the validation key ‘¢’ to move on.

If the Return key (_I) is pressed, the tool will return to the
‘SELECT LANGUAGE’ display.

 SswiTcCcH oN BiIKE
U sNTToN

Switch on the ignition. Do NOT start the engine.

Press the validation key ‘>k’. During a short delay period
the tool will carry out certain validation checks.

If it detects a problem which will invalidate the test,
‘DATA LINK FAULT RETRY?’ will be displayed.

If all is OK, “SERVICE DATA'’ will appear on the screen.
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5, DATA LINK FAULT RETRY?

6. SERVICE DATA - DEALER

| oATA LinNE FRULT

SERVITCTE TDAT F!l

|

[ v
|

|

, | EE_”TR&:__?
' _

=

If the above is displayed, check that the ignition is
switched on.

It the ignition is already on, the problem may be caused
by bad connections, faulty ignition switch, cable break,
faulty ECM, flat battery etc.

Press the Help key 2’ for advice.

Rectify the problem and press the Validation key &k’ to
return to *SWITCH ON BIKE IGNITION".

Press the Validation key '3k’ again. Ifthetoolaccepts that
the problem has been rectified, ‘SERVICE DATA’ will be
displayed.

Thisis the first of 2 screens for which the operator has to
input information, without which the testing cannot
proceed further,

DEALER 55535 55 l

7;&7*\\\/

galu j@{

Enter your Dealer number as follows:

The number ‘555555 is displayed, with the cursor
pointing down at the first digit.

Pressthe 'Up’ or ‘Down’ keys to change this digit to the
first digit of your dealer code.

Press the Validation key ‘sk’.

The cursor will now re-position over the second digit '5’.
Enter the 2nd digit of your Dealer number in the same
way.

Continue until all 5 digits of your dealer code have been
entered.

NOTE:

* Ifany digit has been entered incorrectly, press
the ‘Return’ key () to start again.

When all 5 digits have been entered correctly, press the
Validation key >k’,

You must enter a valid Dealer Number to continue, If
you do not know your dealer number, contact
Triumph or your importer for advice.
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7. SERVICE DATA ~ DATE

8. MAIN MENU

SERWVICE
 ODRTE 01:/01 /80

obAaTaA

nmARIN

Y
ot! B&6NDS5STH LS

» ouiT

Enter the date using the ‘Up’ and ‘Down’ keysin the same
way that the Dealer number was entered.

NOTE:
* 6 digits must always be entered, e.g. if it is the
7th month this must be entered as 07.

# The date must be entered in the order
Day/Month / Year.

When complete, press the Validation key ">k’ to display —
‘MAIN MENU'.

CHECK/RODUUST i
|

When this screen is displayed, you have to decide
whether o proceed along one of two routes:

— ‘DIAGNOSTICS’
— *CHECK/ADJUST’

The ‘DIAGNOSTICS’ menu provides access io:

Current data e.g. actual engine temperature, engine
speed etc.

Diagnostic Trouble Codes {DTC’s) i.e. access 10

codes stored in the motor cycle ECM which indicate a

confirmed fault{s) in the system.

Function tests e.g. of tachometer, water temperature
gauge, fuel pump etc. '

The ‘CHECK/ADJUST’ menu provides:
Checks i.e. build information, system data.

Adjustments e.g. adjustment of idle fuel/CO etc., and
entry of sofiware updates.

Use the ‘Up and Down' keys to position the cursor
opposite the desired choice, and press the Validation key
K*l.

Either  ‘DIAGNOSTICS’  (operation 9) O
‘CHECK/ADJUST’ (operation 27) will be displayed:
dependent on the selection.

NOTE:

* Jf ‘QUIT’ is selected and the validation key ¥
pressed, the display will return to “TRIUMPH
MOTORCYCLES'.
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g. DIAGNOSTICS (if ‘DIAGNOSTICS’ is selected)

10. CURRENT DATA

¢

DV RENOSTH LS

CURRENT DATA

|
I
v READ STORED ODTCS

. CURRENT DATSA
ey FERETRE

PEALTULRTED L 0RD 29 %

VERGINE TERP UL

Ty
 —
&L D

S
ISmeY

This display is the ‘DIAGNOSTICS’ menu.

Use the ‘Up’ and ‘Down’ keys to scroll the text until the
horizental arrowhead is positiocned opposite the desired
choice, and press the Validation key ">k,

The choices are:

‘CURRENT DATA’ (see operation 10)

~ ‘READ STORED DTCS’ (see operation 12)
- ‘CLEAR DTCS’ (see operation 17)

— 'FUNCTION TESTS’ (see operation 18)

- If "QUIT is selected, the display will return to
‘TRIUMPH MOTORCYCLES’.

| @

Start the engine. *CURRENT DATA’ Includes the
information shown in the table below which can be
accessed by scrolling, using the ‘Up’ and ‘Down’ keys. At
the end of each line of text, the actual reading at that
instant is provided to assist diagnosis e.g. ENGINE
TEMP - 75C. ‘

For a complete list of the items reported, see the table
fitted 'CURRENT DATA earlier in this section.

If further clarification of any line of displayed text is
required, scroll that line opposite the *?* symbol in the left
hand column and press the Help key (7). Limited
information on the selected topic will then be displayed.

Press any key 1o return fo the ‘*CURRENT DATA’ text.
When all information has been noted, press either the
Validation ">k’ or Return {J} keys.

8.35
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| TSIy,
|
11. STOP ENGINE 12. To select ‘READ STORED DTCS’ {Diagnostic
”i‘ Trouble Codes) from the MAIN MENU:—
| : o o : i
;!': L , W |
o STOP ENGINE o MAEINCRENY |
! » DI AGNOSTICS i
|‘ o o B - CHECK/ARBUUST | |
| — L awrr |
i
i
i
i
il
i /"__"——\
| ey
I ‘
§ SN
. I galu ] @!‘
el
K
‘ly!i Switch off the engine. .
_i},_,,-lf Use the ‘Up’ and ‘Down’ keys to position the cursor
b As the tool is powered from the motorcycle, this will end opposite DIAGNOSTICS.
) the diagnostic session. To continue, return to the
‘ power-up section and select tests as required. Press the Validation key ">’ to display ‘DIAGNOSTICS'
menu.
Select‘READ STORED DTCS’, and press the Validation
}i key x*s-
‘!: ‘STORED DTCS’ will be displayed.
\'ii
u!i — S
}“|!.
i||
i
\‘lgi
il
4
]
I
|
|
L 8.36
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13. STORED DTCS

14. Three options are now available:~

STORED DOTT¢ s|

Y FREEZE FRAME DATA |

STORED OTCS
pTCc CounNT B I
|,=P:er7:" . |
MEERE

The second line — "DTC COUNT’, shows the nurmber of
DTC'’s stored in the ECM memory.

Lines 3 and 4 display up to two of the DTC'S stored (if
any). It additional DTC’S are stored, this will be indicated
by a downward pointing arrowhead, and it/they can be
accessed using the ‘Up’ and ‘Down’ keys.

lf there are no DTC's shown, press the Return key () to
return to MAIN MENU.

(If DTC's are present when the Return key is pressed,
display will read ‘STORED DTCS, ERASE ALL DTC
DATA YES/NO'.)

information about each DTC can be obtained by scrolling
the text until the appropriate code is opposite the ‘?' in
line 3; then press the Help key (?).

DTC example: PO
Help text AP SENSOR
LOUVOLTRGE

Press the Validation key ‘>’ o continue (operation 14).

IMPORTANT:

IfaDTC has an asterisk (*) to its right, this indicates thata
Shap shot of engine data at the time the DTC was stored
's available to aid your fault diagnosis. To access this
Information, press the Validation key K to go to
Operation 14 and open ‘FREEZE FRAME DATA’.

CLERR DTCS

Align ‘FREEZE FRAME DATA’ with the cursor, and
press the validation key >’ to display ‘FREEZE FRAME’

-(see 15).

Align ‘CLEAR DTCS’ with the cursor, and press the

validation key >k’ to display ‘ERASE ALL DTC DATA’
{see 17).

Press the Return key () to go back to ‘STORED DTCS’
(operation 13).

8.37
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15. FREEZE FRAME 16. STORED DTCS

FREEZE FRANE - STORED U;TE\s]

PCALCULATED LORD 199% |YRETURN Ta@ OTCS !

YUARTER TERP . 15¢C CLERR BTCS, ' ’

!}l‘ When a fault occurs which causes a DTC to be stored in 2 options are now available:
L the memory, the engine condition data at that instant is
o logged in the ECM. If another, more serious DTC is Scrollto ‘RETURN TO DTCS’ and press the Validate key

i subsequently set, the original DTC data is automatically ">’ fo return to operation 13.
L erased and new data associated with the latest DTC is '
i logged in its place. Scrollto ‘CLEAR DTCS’ and press the Validation key "’

% to go on {o operation 17.
= By selecting ‘FREEZE FRAME’, this information

‘ becomes available on the screen to aid diagnosis. Scroll TOTE: . .
i the text up or down to view the data. More information A full list of all the possible DTCs can be found
I can be gained by scrolling the text line in question to line earlier in this section.
i

O 3 (?), then press the Help key (?) as before. Press the
g Validation key >k’ to display "STORED DTCS’ (operation
I 16).

A For a complete list of the items reported, see the table :
“ tiled 'FREEZE FRAME DATA' earlier in this section. ' o
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17. STORED DTCS, ERASE ALL DTC DATA

0TCS
0ATA

573?59
HLL' oDTC

} EE’HSE
]>9E5
L1

=

Sy
;@g

Scroll to position either “YES’ or ‘NO’ opposite the
cursor.

If*YES’ is selected, press the Validation key >k’ to erase
all DTC data from the memory. ‘MAIN MENU’ will then
be displayed.

NOTE:

* [If you intend to examine the Function Tests,

entry will be inhibited unless the DTC’s have
been erased.

If ‘NO’ is selected, press the Validation key ">’ to return
to operation 13.

That completes the DTC cycle,

18. To select ‘FUNCTION TESTS’ from the MAIN
MENU:.

DI AGNOSTI LS
- CURRENT DATA
>  RERD STORETD

L'LEF:‘:? grces

Ny

Use ‘Up’ and ‘Down’ keys to select ‘DIAGNOSTICS'
menu.

DTCS

The following choices are available,

Press the Validation key k.
displayed.

‘DIAGNOSTICS’ will be

Select ‘FUNCTION TESTS’, and press the Validation
key 'k’

If no DTC'S are stored, ‘FUNCTION TEST® will be
displayed (see cperation 20).

If one.or.more DTC’S are stored, the message ‘DTCS
PRESENT CLEAR BEFORE TEST ACTION’ will be
displayed (see operation 19).

NOTE:
¢ The diagnostic tool will not allow Function

Tests to be accessed until all DTC’s in the
memory are removed.
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m\@@% .;.; )

==

19. FUNCTION TESTS

20. FUNCTION TEST

FUNCTION TESTS
DTCS PRESENT CLEARR
BEFORE TEST ACTION

FUupNcr oiN TEGC ;

Yi5C STEPPER,

Pl NSTRU m':é',ﬂ TP E‘HEL I
|

Ny

i@

To clear the DTC's, press the Validation key ‘:k'.
‘STORED DTCS’ will be displayed (see operation 13).

Proceed as before via operations 14 o 17. Scroli to
‘YES’ and press the Validation key "k’ to erase all DTG
data; the MAIN MENU will be displayed again.

NOTE:
*  The fauli(s} which caused the DTC’s to be set

must be rectified and cleared before continuing
the Function Tests.

& A full list of all the possible DTCs can be found
earlier in this section.

Select ‘DIAGNOSTICS" menu and ‘FUNCTION TESTS’

again pressing the Validation key “>’ each time.

Because the DTC's have now been erased,
‘FUNCTION’ TEST’ (operation 20) will now be
displayed.

The following can be tested:

Instrument panel.

Idle speed control stepper.

Purge valve.

Fuel pump prime.

Cooling fan operation.
~Fuel pump operation.

Second throttle control stepper motor.
8 Secondary air injection solenoid valve.

VI o) T &) B U o B o A

Ifthe faultis electrical, this will then be reported as aDTC. |

Instrument Panel test: A signal is sent which shouid
cause the tachometer to read approximately 7,500 RPM,

“the water temperature gauge to show 100°C* and the

speedometer 100 km/h*, all for 10 seconds.

Idle speed control stepper: A signal is sent which
should cause the stepper to be driven to the fully closed
position, then to the fully open position, pausing brieflyin
each position. DTCs are set if a malfunction is found.

* Or the imperial equivalents.

8.40
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Purge valve (California models only): This test allows
you to check operation of the valve. To detect valve
operation, use a stethoscope to listen for valve
operation. DTCs are set if a malfunction is found.

Fuel pump prime: This test provides you with the means
1o physically check the pump and relay operation. DTCs
are set if a malfunction is found.

Cooling fan test: A signal is sent which should cause the
fan to operate for a 10 second period. DTCs are setifa
malfunction is found.

Fuel pump operation: This test provides you with the
means to physically check the pump operation. DTCs
are set if a maifunction is found. The pump is energised
when the test is confirmed and ended when the
Validation key >k’ is pressed for a second time.

Second throttle stepper motor: A signal is sent which

should cause the 2nd throttle stepper to be driven o the
fully closed position, then to fully open. DTCs are setifa
malfunction is found.

Secondary air injection: A signal is sent which will open
and close the solenoid valve for 10 seconds. To detect

valve operation, listen for valve operation (it is quite loud
if working correctly). DTCs are set if a malfunction is
found.

Use the 'Up’ and ‘Down’ keys to scroll the text lines, and
position the function for which you wish to obtain
information opposite the *?*.

By pressing the Validation key ‘>, your selection will be
noted and ‘FUNCTION TEST’ (operation 21) will be
displayed.

Press the Help key (?) for more information.

NOTE:

* If the Return key () is pressed, the tool will
return to ‘DIAGNOSTICS’ menu (operation 9).

FUEL SYSTEM/ENGINE MANAGEMENT 8

21. FUNCTION TEST

FUNCTTON TEST
I NSTRUMENT PANEL
»PROCEED o
CCANCEL

The function selected at operation 20 will now show on
line 2. To show an example of this, we have chosen the
INSTRUMENT PANEL’ test.

Ifyou press the Help key {?). help relating to the specific
test will be given. in this example, the screen will now
read

TACHOMETER - 7500 RPM
TEMP GAUGE - 100 °C*
SPEEDOMETER - 100 km/h*

* Qr the imperial equivalents.

If you wish to cancel that selection, scroll to ‘CANCEL’
and press the Validation key %', The display will return
to operation 20.

If you wish to test the component selected, scroll to
‘PROCEED’ and press the Validation kay =K',

8.41,
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TRIUBIER W

22, FUNCTION TEST

23. FUNCTION TEST

FUNCTI DN TEST

I NSTRUMENT PANEL
TESTING.
085ERVE

6RUGES

_ CFUNCTION TiE;sr|
I NSTRUME "n"“r‘ PANEL

| S|

The screen now displayed will be specific to the
component being tested: :

In the example selected — ‘INSTRUMENT PANEL’, the
instruction is to observe the gauges.

After a period cof time, the screen will automatically
change to either “TEST COMPLETE’ (see operation 23)
which will indicate a satisfactory completion, or to ‘TEST
FAILED’ (see operation 25) which will indicate failure,

Tesr conpiere |
resr con i

e,
l“ L)
galu

If the test is satisfactory the display will read ‘TEST
COMPLETE'. Press the Validation key ">’ to display
‘FUNCTION TEST {operation 24).
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24. FUNCTION TEST

—

25. FUNCTION TEST

FUNCT!ON TEST
|pERFO RA ANOTHER TEST
PyEs o -

‘ N

FUNCT!I ON TES rf
I WSTRUMENT PARANEL
TEST FAILED P11 7 l

@

j@[

This display allows you to decide whether you wish to
test another component.

Either —position the cursor on line 3 “YES’ and press the
Validation key k' to return to the ‘FUNCTION TEST’
selection menu,

or — position the cursor on line 4 *NO’ and press the
Validation key "k’ to return to ‘DIAGNOSTICS’ menuy
(operation 9).

If the test selected at operation 22 is unsatisfactory, a
DTC will be displayed on line 3 of this display.

Press the Help key (?) to access the diagnosis
information associated with that code.

Press the Validation key ‘¢’ if you wish to test another
component (operation 24).
NOTE:

* Any DTC’s logged in the system will be
automatically cleared at this point.

To return to the “DIAGNOSTICS’ menu, Select ‘QUIT’
and press the Validation key “>¢’ to return to the ‘MAIN
MENU’ (operation 8).

That completes the FUNCTION TESTS cycle.
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26. To select ‘CHECKS/ADJUSTMENTS’ from the
MAIN MENU (operation 8):—

] U TmAL N mENU
| . Ot AGHNDOSTICS

I R AL

%if o auigr

(iii
il

I ‘

H‘I | U
1,

||||‘ )

& |

w‘ !
!Wi

‘d' Use the ‘Up’ and ‘Down’ keys to position the cursor
opposite ‘CHECK/ADJUST .
Press the Validation key “k’; the ‘*CHECK/ADJUST’

o menu will be displayed.

o

N

I

I||"

k
.‘:S:m!;i

]UU

W

|

‘\1|!

27. CHECK/ADJUST

‘chErc‘ﬁ/_HndgusT‘

> CHECK |
AoJusT |

aurT. |

This is the Checks and Adjustments menu.

Use the ‘Up’ and ‘Down’ keys to position the cursor as
follows, and then press the Validation key "3k"

Opposite 'CHECK® — ‘CHECKS’ will be displayed
{operation 28).

Opposite ‘ADJUST’ — ‘ADJUST will be displayed
(operation 32).

Opposite ‘QUIT* — to return to ‘MAIN MENU’
(operation 8).
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28. CHECKS 29. BUILD DATA

CHECKS
> READ SENSoRs
| REROD BUI.L'D DARTA

suUtl LD
i B
XXXAXXAXX KKK KX

YIRIURPH ECU

|
X X XX |
R '

You now have the option to access the motorcycle
‘BUILD DATA’ or the ‘SYSTEM DATA’, or to quit,

Pasition the cursor as follows and then press the
Validation key >k

Opposite ‘READ SENSORS’
(operation 30) will be displayed.

‘SENSOR DATA’

Opposite ‘READ BUILD DATA’
(operation 29) will be displayed.

“‘BUILD DATA’

Opposite ‘ADAPTION STATUS’ — ‘ADAPTION DATA'
(operation 31) will be displayed if the coolant
temperature is higher than 90°C. ifnot, a holding screen
will be displayed indicating the current temperature.

Opposite ‘QUIT’ — to return to ‘MAIN MENU®
(operation 8). '

Providing the information was recorded at the time of
build, the display will show the following information
relating to the motorcycle under test by scrolling up and
down. Before displaying the recorded information, the
tool will briefly display the message, 'PLEASE WAIT,
CHECKING BUILD DATA'. '

Vehicle Identification Number (VIN)
Triumph ECM part number
Manufacturer’s ECM part number
ECM Serial number

Tune Number

Press the Validation “k’ keys to
‘CHECK/ADJUST’ menu (operation 27).

return  to
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30. SENSOR DATA 31. ADAPTION STATUS
SENSOR DATA - RODAPTI.ON is%rm
- 3 ENGINE TEMP OUT |
PAIR SENSOR - .5V O0F RANGE |
Yar R TENP 15¢C PLERSE WARIT |

The display can be scrolled to show:

The status of the various sensors and actuators .

To obtain further data information, scroll the appropriate
line to the help key mark (?) and press the Help key.
NOTE:

*  The help information shows the likely range of

readings for a correctly functioning system at
normal operating femperature.

That completes examination of the Checks.

Press the Validation key k' to retum to
‘CHECK/ADJUST’ (operation 27).

Because adaption only takes place at normal operating
temperature, the above screen will be displayed until the
engine reaches normal operating temperature.

Until the engine warms or cools to the correct
temperature range, the tool will not allow access to any
other functions. If you wish to escape from this area (and
not carry out the adjustment) switch off the ignition and
disconnect the tool.

Once the correct temperature range has been reached,
the ADAPTION STATUS screen (operation 32) wil
automatically be displayed.
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31 (CONT’D). ADAPTION STATUS

The data displayed under this option are:

ROAPTI ON DATA
(LOSED THROTTLE .0
|,5[ AROAPTI ON 76 4
Ig,_? SENSOR RODAP 57 9

=y
Sy
]@‘T__..E/),_I

The display can be scrolled to show:

The adaption status of the various sensors and actuators
involved in the adaption process will give an indication as
to whether or not'the vehicle is correctly adapted. Ifthe
readings show an incorrect adaption staius, refer to the
table of contents for the location of further information
and the actions necessary to force correct adaption.

See page 8-110 for additional information on forcing
adaption.

_Function Examined Report Method
Closed throttle position adapted/not adapted
reference status
Idle speed control %
adaption status
Oxygen sensor adaption %
status (off idle)
Oxygen sensor adaption %
range (off idle)
Oxygen sensor adaption %
status (idle)
Oxygen sensor adaption %
range (idle)
NOTE:

*  Severalforced adaptions may be needed to fully
adapt an individual motorcycle.
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32. ADJUST

. . o ROJUST
> ADJUST TUNE '
‘ " UPDRTE TUNE

QT

33. ADJUST TUNE

BApDJUST

: e TUn El

I SC STEPPER RENEY

Position the cursor on line 2 *ADJUST TUNE’ if you wish
to check and/or adjust the values of certain tune items.
Then press the Validation key ‘>k’ to display ADJUST
TUNE (see operation 33).

In special circumstances, Triumph will request you to
introduce a completely new engine tune. Given this
situation, select ‘UPDATE TUNE® and press the
Validation key >k’ (see operation 36).

>THROTTLE FPOT RENEyY {
|

N

E

The following aliow adjustments to be made to items
which affect the engine operation

Fosition the cursor cpposite the setting you wish to
adjust and press the Validation key ‘>,

RESET ADAPTIONS. — See operation 34

THROTTLE POT RENEW. — See page 8-102 for detalls
on when and how to uss this function.

IDLE SPEED CONTROL STEPPER RENEW -
Seepage 8-106 for details on when and how to use this
function.
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34, ADJUST TUNE (adaption reset)

35. UPDATE TUNE

AROARPTI ON RESET
CONFI RA B |

i', YES
T wo

UPODRTE T UNE

v
55555555

After selecting the adaption reset option, confirm or
reject the option by positioning the cursor opposite the
option chosen and press the Validation key >’

If YES is chosen, a screen will confirm that adaptions
have been reset.

If NO is chosen, you will be returned 1o the adjust tune
menu.

NOTE:

* Resetting the adaption values does not adapt
the motorcycle. This can only be done by the
method explained later in this section.
Adaption reset only returns adaption values to
their 'start’ point.

(Accessed from operation 32). On recsipt of special
instructions from Triumph you may be asked to input a
completely new engine tune.

To do this, they will give you a password number which
must be entered using the ‘Up’ and ‘Down’ keys in the
same way as was done to enter your dealer code
number.

After entering the final digit, press the Validation key >k’
again.

If the password number entered is invalid, the screen
shown in operation 36 will be displayed,

If the password-number-is valid, the tool will briefly———

display the message, 'PLEASE WAIT, CHECKING ECM
TYPE’ then, ‘UPDATE TUNE’ (operation 37) will be
displayed.
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36. UPDATE TUNE

37. UPDATE TUNE

UPODATE TUNE

ACCESS DENIED
U SCONNECT 6 RETRY

_ o UPDARTE
SELECT MAODEL
»O0RYTIONA 6500

If the Password number has been incorrectly entered,
the screen will display ‘ACCESS DENIED’. Press the

Validation key ‘&’ to return to MAIN MENU (operation 8)
and start again. '

If after a second attempt the entry is still invalid, the
screen will display ‘ACCESS DENIED DISCONNECT
AND RETRY’. The diagnostictool must be disconnected
and the complete procedure re-started.

Align the cursor with the model to which a tune is to be
downloaded and, when satisfied that the selection is
correct, press the validation key k'.

Once a model has been selected and the validation key
pressed, screen 38 will be displayed.
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38, UPDATE TUNE

I ODRYTONAR 500
TUNE 20000

| TUNE 20007

| _

TUNE 20002

Scroll to the tune required and press the Validation key
‘%' to move on to operation 39.

Press the help key for information on the applicability of
each tune number.

39. UPDATE TUNE

UPDORTE
20000
CONFI RR
CRNCEL

L TunE
| Tune

>

|v

Scroll to either ‘CONFIRM’, ‘CANCEL’ or ‘QUIT’ (quit
option will not be visible until the text has been scrolled)
then press the Validation key >k,

If ‘QUIT® has been selected — this will return to MAIN
MENU (operation 8)

If*CANCEL’ has been selected — return to operation 38.

If 'CONFIRM’ has been selected, downloading will
begin.
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40. UPDATE TUNE (confirm selected)

41. RESTARTING TUNE DOWNLOAD

: . UPODRTE TUNE
BOUNLOADI NE. . . . .
1 0% COMRPLETE

@
[

The screen will show ‘DOWNLOADING’, and the
selected software will be automatically downloaded into
the ECM.

When complete, the screen will display ‘DOWNLOAD
COMPLETE".

Press the Validation key ‘¢’ to return to the ‘MAIN
MENUW’ {cperation 8).

If downloading has been unsuccessful the screen will
display ‘DOWNILOAD FAILED'. Should this message
appear, refer to 41, restarting fune download.

Press the Validation key >k’ to return to the ‘MAIN
MENU’ (operation 8).

NOTE: '
* A TUNE DOWNLOAD CAN TAKE UP TO 15
MINUTES TO COMPLETE.

T
CAUTION: I, for any reasq

downloading is interrupted, the ECM wjy
not function and tune download cannot b,
restarted in the normal way. This is because th,
tool's operating system has been erased from the
ECM’s memory and has notyetbeen fully replaceq,

Download interruption can occur for a variety of
reasons such as, accidental disconnection of the
tool, a flat battery, turning the ignition switch o
OFF during download etc.

In these circumstances, a special-tog)
key-press-sequence must be followed which is
described below

To restart download, switch the motorcycle ignition to
OFF and disconnect the tool. Reconnect the tool, switch
the motorcycle ignition to CN, and scroll through to the
screen shown below.

TRI UMPH ﬂUTUREHCLESl
0f AGNOSTIC TOOL

SOFTUWARE VERSI ON
15 0 |

From this screen, use the following button press
sequence:

HELP (?) - HELP (?) - RETURN () - HELP (?)
VALIDATE (*).

The dealer log-in screen will then be displayed. From
that screen, download can be restarted in the normal
way.

~ NOTE:

*  The software version number is not relevant to

this procedure. All versions of the diagnostic
software will operate in the way described.
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ELECTRICAL CONNECTORS

Before beginning any diagnosis, the following connector
related information should be noted:

NOTE: . _
* A major cause of hidden electrical faults can be

traced to faulty electrical connectors. For
example:

¢ Dirty/corroded terminals
*  Damp terminals

* Broken or bent cable pins within multiplugs

For example, the electronic control module (ECM) relies
on the supply of accurate information to enable it to plan
the correct fuelling and ignition timing. One dirty terminal
will cause an excessive voltage drop resulting in an
incorrect signal to the ECM.

i, when carrying out fault diagnosis, a fault appears to
clear by simply disconnecting and reconnecting an
electrical plug, examine each disconnected plug for the
following.

Before Disconnection:

* If testing with a voltmeter, the voltage across a
connector should be virtually battery volts (unless a
resistor is fitted in the eircuit). If there is a noticeable
change, suspect faulty/dirty connections.

FUEL SYSTEMJENGINE MANAGEMENT 8

When Disconnecting A Connector

* Checkfora security device which must be released:

before the connector can be separated. E.G. barb,
hook and eye etc.

When Inspecting A Connector

*  Check that the individual pins have not been bent

*  Check for dampness/dirt/corrosion

®  Check cables for security

* Check cable pin joints for damage

When Connecting A Connector

*  Ensure there is no dirt around the connector/seal

*  Pushtogether squarely to ensure terminals are not

bent or incorrectly located

Push the two halves together positively.
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| Disconnection of ECM connectors Reconnection of ECM connectors.
NOTE: 1
i »  Two different sized connectors are used in the A CAUTION: Damage to the connector pin, 1
i ECM which ensures correct connection is may result if an attempt to fit g
‘ ‘ always made. connectors incorrectly is made.
5
i‘ CAUTION:  When disconnecting a /
: connector, never pull directly on the
i wires as this will result in cable and connector
‘ damage. ‘
ll} s \
: A CAUTION: Never disconnect an ECM
when the ingniton switch is in the ON A
position as this will cause multiple fault codes to
¢ be logged in the ECM memory.
f Always disconnect an ECM after disconnecting \
A the battery negative (black) lead first. - -
= 1. ECM
3 1. Press down on the locking device and gently pull 2, Large connector

back on the connector to release it from the ECM.
3. Small connector

2. Fitthe connector into its socket and, whilst holding |
the connector in place, insert it fully into the ECM
until the locking device retains it.

FURTHER DIAGNOSIS

The tables which follow will, if used correctly, help to
pinpoint a fault in the system once a diagnostic trouble |
code has been stored. |

! 1. Locking device (inset)
i 2. Socket
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CRANKSHAFT SENSOR

Fault Code Possible cause Action

P0335 Crankshaft sensor system fault

View & note diagnostic tool ‘freeze frame’
data if available.

Ensure sensor is fitted correctly and
connector is secure.

Disconnect ECM and proceed to pinpoint
test 1

Pinpoint Tests

run engine to verify fault cleared

Test Result Action
1 Check terminal and cable integrity: CK Disconnect sensor and proceed to
- ECM pin A13 test 2
- ECM pin A14
Faulty Rectify fault, proceed to test 7
2 Check cable for short circuit: oK Proceed to test 3
- ECM pin A13 1o earth Short circuit Locate and rectify wiring fault, proceed to
- ECM pin A14 to earth test 7
3 Check cable continuity: OK Proceed to test 4
- ECM pin A14 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- £CM pin A13 to sensor pin 2 test 7
4 Check cable for short circuit: CK Renew crankshaft sensor, proceed to test 7
- ECM pin A13 to ECM pin A14 ‘Short circuit Locate and rectify wiring fault, proceed to
test 7
5 Check cable continuity: OK Proceed to test &
~ Sensor screen cable to earth _
Open circuit Locate and rectify wiring fault, proceed to
lest7 .
6 Check crank toothed wheel: OK Proceed to test 7
- Damage 1o teeth- magnetic debris
contamination
Faulty Clean / renew tocthed wheel, proceed to
test 7 .
7 Reconnect harness, clear fault code and | OK Action complete - quit test

Fault still present

Contact Triumph service

Circuit Diagram

Engine
Control
Al3

n

Module Ala

uB

Crankshaft
Sensor
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il’
il IDLE SPEED CONTROL
k“‘ Fault Code Possihle cause Action
.H‘! P0505 ISC stepper motor / wiring fault View & note diagnostic too! ‘freeze frame'
| “| data if available.
‘ View & note diagnostic tool ‘sensor’ data,
b Ensure sensor connector is secure.
‘ Disconnect ECM and proceed to pinpoint
! | test 1
] i!
‘ Pinpoint Tests
=|"‘ ‘ Test Result Action
| “‘ 1 Check cable and terminal integrity: OK Proceed to test 2
i ~ ECM pin B23 Faulty Rectify fault, proceed to test 7
. - ECM pin BO7
) ‘ - ECM pin B11
H - ECM pin B03
‘ ‘ 2 Check resistance value: 148 to 12 Disconnect stepper motor and proceed to
test 3
. - ECM pin B23 to ECM pin B07 QOpen circuit Proceed 1o test 4
1 - ECM pin B11 to ECM pin B03
‘ ' Short circuit Disconnect stepper motor and proceed to
: test5
i 3 Check cable for short circuit: OK Proceed to test 7
i - ECM pin B23 to earth Short circuit Locate and rectify wiring fault, proceed to
i - ECM pin BO7 to earth test 7
‘ - ECM pin B11 1o earth
. - ECM pin B03 to earth
| ;i!, 4 Check cable continuity: OK ‘ Proceed to test 6
‘f - ECM pin B23 to stepper motor pin A Open circuit locate and rectify wiring fault, proceed to
1‘\“ - ECM pin BO7 to stepper motor pin At test7
| - ECM pin B11 to stepper motor pin B
il - ECM pin BO3 to stepper motor pin B1
Eii‘ 5 Check cable for short circuit: OK Proceed to test 6
‘” ~ ECM pin B23 to ECM pin BO7 Short circuit Locate and rectify wiring fault, proceed to
‘| - ECM pin B11 to ECM pin B03 test7 ‘
‘f;% 6 Check stepper motor resistance: 482 to 12Q Proceed to test 7
. - Motor pin A to motor pin A1 Faulty Renew stepper motor, proceed to
i - Motor pin B to motor pin B1 |test 7
‘ 7 Reconnect harness, clear fault code and  [OK Action complete - quit test
: - run diagnostic tool function test to visually
‘ verify operation of stepper motor
| ‘ Fault Contact Triumph service
‘ Circuit Diagram Engine
: e » - o | Control
T T T 2 | Module
58 38
< < @ = Idle Speed Control
Stepper Motor
h 8.56
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—
FUEL INJECTORS
B Fault Code Possible cause Action
. P0O201/02/03/04 Injection system fault - Injector 1/2/3/4 View & note diagnostic tool ‘freeze frame’
- Misfire indicates open circuit data if available.
ta. ~ Flooding indicates short circuit Ensure relevant injector connector is secure.
Disconnect ECM and proceed to pinpoint
nt test 1
] Pinpoint Tests
[ Test Result Action
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin B0S Faulty Rectlify fault, proceed to test 7
— - ECM pin B06
- ECM pin B17
- ECM pin B25
2 12.5Q to 14.002 Proceed to test 3
. Check resistance value: —— - —
© ~ ECM pin A20 to ECM pin B05 (injector 1) Open circuit t[()elsstc:nnect relevant injector and proceed to
N - ECM pin A20 to ECM pin B0S8 (injector 2) _
- ECM pin A20 to ECM pin B17 (injector 3) | Short circuit Disconnect relevant injector and proceed to
~ ECM pin A20 to ECM pin B25 (injector 4) test 5
0 3 Check cable for short circuit to ground: OK Proceed to test 7
— - ECM pin BO5 to eatth Short cireuit Locate and rectify wiring fault, proceed to
] - ECM pin BO6 to earth test 7 ‘
3 - ECM pin B17 to earth
- ECM pin B25 to earth
4 Check cable continuity: OK Proceed to test &
— - ECM pin A20 to relevant injector pin 2 Open circuit Locate and rectify wiring fault, proceed to
o - ECM pin BO5 to injector 1 pin 1 test 7
) - ECM pin BO8 to injector 2 pin 1
- ECM pin B17 to injector 3 pin 1
- ECM pin B25 to Injector 4 pin 1
] 5 Check cable for short circuit to supply box: | OK Proceed to test 6
o - ECM pin A20 to ECM pin B05 (inj 1) Short circuit Locate and rectify wiring fault, proceed to
) - ECM pin A20 to ECM pin BO06 (inj 2) test7
- ECM pin A20 to ECM pin B17 (inj 3) -
—] - ECM pin A20 to ECM pin B25 (inj 4)
—] 6 Check relevant injector resistance: 12.5Q to 14.0Q Proceed to test 7
- Injector pin 1 to injector pin 2 Faulty Renew relevant injector, proceed to test 7
T 7 Reconnect harness, clear fault code and OK Aclion complete - quit test
run engine to verify fault cleared Fault still present Contact Triumph service
— EMS Relay NK Enaine
| Circuit Diagram Sub H%rne%[ ECM
Rear Fuse Box 1@3 N /I T R
4~2+— I 1 '*ZEL YK —{2 YK BOS
FUSES — <z v - ve Bos
.._[2 E I—1 ¥B w4 ¥B Bi7
I 2 ! Y —i Y B25
Fuel Injectors
8.57
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|
1“
,;"_ THROTTLE POSITION SENSOR
: H“ Fault Code Possible cause. Action T
I Po122 Throttle position sensor low input voltage View & note diagnostic tool ‘freeze framg’
' ﬂ‘- PO123 {short to ground or open circuit) _ data if available.
i N L View & note diagnostic tool ‘sensor’ datg.
!i Throitle position sensor high input voltage | Ensure sensor connector is secure.
! (short circuit to sensor supply) Disconnect ECM and proceed to pinpoint
1“ fest
J‘ Pinpoint Tests
|
' ||||‘ Test Result Action
g 1 Check cable and terminal integrity: OK Disconnect sensor and proceed to
I - ECM pin AO1 ‘ fest 2
‘13 - ECM pin A07
- ECM pin A10
‘ !hi Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: OK Proceed to test 3
; ~ ECM pin A10 to ground
Short circuit Locate and rectify wiring fault, proceed to
: test 5
g
3 Check cable continuity: OK Proceed 1o test 4
! - ECM pin A01 to sensor pin 1 .
- ECM pin A07 to sensor pin 2
b - ECM pin A10 to sensor pin 3
| Qpen circuit Locate and rectify wiring fault, proceed to
test5
4 Check cable for short circuit: OK Renew throttle position sensor, proceed to
| ~ ECM pin A10 to ECM pin A01 test 5
| - ECM pin A10 to ECM pin AQ7 :
Short circuit Locate and rectify wiring fault, proceed to
‘h“ test 5
X 5 Reconnect harness, clear fault code and | OK Action complete - quit test
run engine to verify fault cleared .
) Fault still present Contact Triumph service
i
Engine -
Circuit Diagram Sub Harness
Connector
A ‘ - ECM
4
i{ 3 GY 18 ay A10
Throttle
Fosition 2 - kB ek i Bl A e | o
Sensor
1_-K_T_K_2D —KT—K—-—ADI
i 8.58
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PURGE VALVE
Fault Code Possible cause Action
PO444 Open circuit or short circuit to earth View & note diagnostic tool ‘sensor’ data.
Ensure purge valve connector is secure,
Disconnect ECM and proceed to pinpoint
test 1
P0445 Short circuit to battery+ Disconnect purge valve and proceed to
pinpoint test 5
Pinpoint Tests
fTest Result Action
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin B31 Faulty Rectify fault, proceed to test 7
2 Check resistance value: 24Q to 280 Disconnect purge valve and proceed to test
3 "
- ECM pin A20 to ECM pin B31 Open circuit Proceed o test 4
Short circuit Disconnect purge valve and proceed 1o test
5
3 Check cable for short circuit: oK Proceed to test 7
- ECM pin B31 to earth Short circuit Locate and rectify wiring fault, proceed to
test 7 .
4 Check cable continuity: OK Proceed to test 6
- ECM pin B31 to valve pin 2 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin A20 to valve pin 1 |test 7
5 Check cable for short circuit: OK Proceed to test 6
- ECM pin A20 to ECM pin B31 Short circuit Locate and rectify wiring fault, proceed to
test 7
6 Check purge valve resistance: 240 to 280 Proceed to test 7
- Valve pin 1 to valve pin 2 Faulty Renew purge valve, proceed to test 7
7 Reconnect harness, clear fault code and CK . | Action complete - quit test
run diagnostic tool function test to visually
verify operation of purge valve
Fault Contact Triumph service
Circuit Diagram
A ECM
EMS Relay l—_— N 10 NK NK Az0
1 2
NK YR 1 YR B
Rear —'Z_ N
Fusebox | E Purge
Valve
A NK
Fuse 5
Engine
Sub Harness
Connector
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IGNITION COILS
“‘} Fault Code Possible cause Action T
‘i: P0351/52/53/54 Ignition system fault - Ign coil 1/2/3/4 View & note diagnostic tool freeze framg’ |
i data if available. J‘
! Ensure relevant ign coil connector is |
| secure. Disconnect ECM and proceed tg
| pinpoint test 1:-
} Pinpoint Tests
A Test Result Action
| 1 Check cable and terminal integrity: OK Proceed o test 2
| - ECM pin B29 Faulty Rectify fault, proceed o test 7
1 - ECM pin B26
- ECM pin BO1
1 - ECM pin B27
!;_ 2 Check resistance value: 0.9Q to 1.6%2 Proceed to test 3
ECMpin A20to Open circuit Disconnect relevant ignition coil and
f - ECM pin {ign coil 1) B29
i WAL ' proceed to test 4
- ECM pin (ign coit 2) B26 — _ — i
- ECM pin (ign coil 3} BO1 Short circuit Disconnect relevant ignition cail and
1 - ECM pin (ign coil 4). B27 proceed to test §
|‘ 3 Check cable for short circuit: OK Proceed to test 7
‘!g - ECM pin to earth B29 Short circuit Locate and rectify wiring fault, proceed to
it - ECM pin to earth B26 test7
i - ECM pin to earth Bo1
I - ECM pin to earth B27
I 4 Check cable continuity: OK Proceed 1o test 6
Power latch relay pin 8 1o any ign coll pin 2 | Open circuit Locate and rectify wiring fault, proceed to
- ECM pin B29 1o ign coit 1 pin 1 test 7
-~ ECM pin B26 to ign coil 2 pin 1 '
‘ - ECM pin BO1 to ign coil 3 pin 1
¥ - ECM pin B27 to ign coll 4 pin 1
| 5 Check cable for short circuit: OK Proceed fo test 6
| ECM pin A20 to Short circuit Locate and rectify wiring fault, proceed to
i - ECM pin {ign coil 1) B29 test7
- ECM pin (ign coil 2) B26
: - ECM pin (ign coil 3) BO1
| - ECM pin (ign coil 4) B27
H 6 Check relevant ign coil resistance: 0.9Q to 1.6Q Proceedtotest 7
i‘! - Ign coil pin 1 to ign coil pin 2 Faulty Renew relevant ignition coil, proceed to
& test 7
7 Reconnect harness, clear fault code and  |OK Action complete - quit test
‘ run engine to verify fault cleared Fault still present Contact Triumph service
{
L
‘Tf Circuit Diagram 4 N Az
2
' 2|
=) —{ = | ECM
Rear 3
Fusebox s Sli ___Q(Z1 B B0t
NK - 4
2] 1
G B27
Fuse § ——Z

L Ignition Coils
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COOLANT TEMPERATURE SENSOR

Fault Code

Possible cause

pPo118

Action

Open circuit, or short circuit to battery+ View & note diagnostic tool ‘freeze frame’

data if available.

View & note diagnostic tool ‘sensor’ data.
Ensure sensor connector is secure.
Disconnect ECM and proceed to pinpoint
test 1:-

PO117

Short circuit to ground

Disconnect sensor and proceed to test 6

Pinpoint Tests

l

Test Result Action
Check cable and terminal integrity: OK Proceed fo test 2
- ECM pin A0S Faulty Rectify fault, proceed to test 7
- ECM pin A07
Check resistance value: OK Disconnect temp sensor and proceed to
test 6
- ECM pin A0S to ECM pin A07 Open circuit Disconnect sensor and proceed to test 3
(Temperature dependent,-see below)
Short circuit Disconnect temp sensor and proceed 1o
test 4
Check cable continuity: OK | Proceed fo test 5
- ECM pin A09 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin AQ7 to sensor pin 2 test 7
Check cable for short circuit: OK Proceed fo test 5
- ECM pin A02 to ECM pin AQ7 Short circuit Locate and rectify wiring fault, proceed to
test 7
Check sensor resistance: OK Proceed to test 7
- Sensor pin 1 to sensor pin 2 Faulty Renew temp sensor, proceed to test 7
(Temperature dependent,-see below)
Check cable for short circuit: QK Proceed to test 7
- ECM pin 1/B2 to ground Short circuit " | Locate and rectify wiring fault, proceedto |
S " |test7 S
Reconnect harness, clear fault code and [ OK Action complete - quit test
run engine to verify fault cleared :
Fault Contact Triumph service
Resistance data under typical conditions:
Warm engine - 200 to 400%.
Cold engine: Engine Control Module Circuit Diagram

20%C ambient 2.35 to 2.65KQ.
102C ambjent 3.60 to 4.00KS.
0°C ambient 5.6010 6.25KQ

Engine Sub Hamess
Connector

| Coolant
Temperature

[ Sensor
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INLET AIR TEMPERATURE SENSOR

Fault Code Possible cause

Action

P0113 Open cireuit, or short circuit to battery+

View & note diagnostic tool ‘freeze frameg’
data if available.

View & note diagnostic tool ‘sensor’ data_
Ensure sensor connector is secure.
Disconnect ECM and proceed to pinpoint
test 1:-

PO112 Short cireuit to ground

Disconnect sensor and proceed to pinpoint
fest6

Pinpoint Tests

Test Result Action
1 Check cable and terminal integrity: OK Proceed o test 2
- ECM pin A22 | Faulty Rectify fault, proceed to test 7
~ ECM pin AQ7
2 Check resistance value: OK Disconnect temp sensor and proceed to
- ECM pin A22 to ECM pin AO7 test 6 _
(Temperature dependent-see below) Open circuit Disconnect temp sensor and proceed to
fest3
Shert circuit Disconnect temp sensor and proceed to
test 4
3 Check cable continuity: OK Proceed to {est 5
- ECM pin A22 to senscr pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin AQ7 to sensor pin 2 test 7
4 Check cable for short circuit: OK Proceed io test 5
- ECM pin A22 to ECM pin AQ7 Short circuit Locate and rectify wiring fault, proceed to
test 7
5 Check sensor resistance: oK Proceed to test 7
- Sensor pin 1 to sensor pin 2 | Faulty Renew temp sensor, proceed to test 7
(Temperature dependent-see below)
6 Check cable for short circuit: 10K Proceed to test 7
~ ECM pin A22 to ground Short circuit | Locate and rectify wiring fault, proceed fo
test 7 '
7 Reconnect harness, clear fault code and |OK Action complete - quit test
run engine to verify fault cleared
Fault Contact Triumph service

If engine is warm, remove sensor and allow time to cool to ambient prior to test.

Resistance data:
Ambient temp Resistance value

30°C 1.6 10 1.8KQ
259C 1.910 2.2KQ
20°C 2310 2.7KQ
159C 2.9103.3KQ
10°C 3.510 4.0KQ

5°C 4.4 10 4.9KQ

0=C 5.5t0 6.1KQ

Circuit Diagram

Engine Control Module

KO— A2z

ﬂ—KB— AO7
2 — KB
11

Inlet Air Temperature Sensor
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FUEL PUMP RELAY
— Fault Code Possibie cause Action
— P1231 Fuel pump relay open circuit, or short cireuit | Check if pump runs briefly when ignition is
e to ground switched on. '
Ensure fuel pump relay connector is
1, secure.
N : Disconnect ECM and proceed to pinpoint
‘ test 1:~
— | p1232 Short circuit to battery+ Disconnect fuel pump relay and proceed to
int pinpoint test 4
T Pinpoint Tests
— Test Result Action
] 1 Check cable and terminal integrity: oK Disconnect fuel pump relay and proceed to
- test 2
- ECM pin Bo2 Faulty Rectify fault, proceed 1o test 5
— 2 Check cable for short circuit: OK Proceed to test 3
- ECM pin B02 to earth ‘ Short circuit Locate and rectify wiring fault, proceed to
_— . test5
8 Check cable continuity: OK Proceed to test 4
| ~ ECM pin BO2 to fuel pump relay pin 4 Open circuit Locate and rectify wiring fault, proceed to
- Fuel pump relay pin 6 to EMS relay fest 5
—_— pin 8
4 Check cable for short circuit: oK Proceed to test 5
— - EGM pin B0O2 to ECM pin A20 Short cireuit l-ocate and rectify wiring fault, proceed to
]  |tests
5 Reconnect harness, clear fault code and  [OK Action complete - quit test
| run diagnostic tool function test to verify |
fault cleared ‘
| Fault still present | Contact Triumph service |
] Circuit Diagram ' EMS o : : B |
L Relay
: o ECM
—— Rear ﬁzh
_ Fusebox S
NK AZ20
Fuse 5 Fuel Pump
Relay
NK
[ BP Bo2
or
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8 FUEL SYSTEM/ENGINE MANAGEMENT

Tegunpsy T

SYSTEM VOLTAGE
Fault Code Possible cause Action
P0O560 Bike voltage system fault View & note diagnostic tool ‘sensor’ datg_
Ensure voltage across battery is
acceptable, note voltage.
Disconnect ECM and proceed to pinpoint
test 1
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin A20 Faulty Rectify fault, proceed 1o test 3

2 With Ignition ‘on’, check voltage at;

- ECM pin A20

Same as ‘across
battery’ voltage

Proceed to test 3

Less than ‘across
battery’ voltage

Locate and rectify wiring fault, proceed to
test 3

13 Reconnect harness, clear fault code and

run engine to verify fault cleared

OK

Action complete - quit test

Fault still present

Contact Triumph service

Circuit Diagram

EMS .
" Relay ECM
-o—f'o-l
Rear 1|;zb g
Fusebox
NK AZ0
Fuse 5 B BOS
B BOB
B ADE
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COOLING FAN RELAY
) Fault Code Possible cause Action
L P1552 Fan relay open circuit, or short circuit to View & note diagnostic tool ‘sensor’ data.
ground Ensure fan relay connector is secure.
Disconnect ECM and proceed to pinpoint
t testq:-
P1553 Short circuit to battery+ Disconnect fan relay and proceed to
T pinpoint test 4

Pinpoint Tests

— Test Result Action
— Check cable and terminal integrity: OK Disconnect fan relay and proceed to test 2
— - ECM pin B10O Faulty Rectify fault, proceed to test 5
Check cable for short circuit: QoK Proceed to test 3
| - ECM pin B10 to ground Short circuit Locate and rectify wiring fault, proceed to
: test 5
T Check cable continuity: OK Proceed to test 4
] - Fan relay pin 4 1o ECM pin B10 Open circuit Locate and rectify wiring fault, proceed to
- Fan relay pin 6 to EMS relay pin 8 test 5
N Check cable for short circuit; OK Proceed to test 5
- ECM pin B10 to ECM pin A20 Short circuit Locate and rectify wiring fault, proceed to
test5
Reconnect hamness, clear fault code and [OK Action complete - quit test
run diagnostic tool function test to visually
verify operation of cooling fan
Fault still present Contact Triumph service

Circuit Diagram EMS
Rela
*’E ECM
Rear 5 g
Fusebox e
NK NK A20
Fuse 5
Fan
Relay
2
NK | BY Bilo
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TACHOMETER
Fault Code Possible cause Action
P0654 Tachometer system fault View & note ‘freeze frame’ data if

available.

View & note ‘sensor’ data.

Ensure instrument connector is secure.
Disconnect ECM and proceed 1o pinpoint
test 1:-

—_—-_‘--u

Pinpoint Tests

Test Result Action T
1 Check cable and terminal integrity: OK Disconnect instrument and proceed to test

- ECM pin B14 2

Faully Rectify fault, proceed to test 5

2 Check cable for short circuit; CK Proceed to test 3

- ECM pin B14 to ground Short circuit Locate and rectify wiring fault, proceed to

: test5

3 Check cable continuity: OK Proceed to test 4

~ Instrument pin 7 to ECM pin B14 Open circuit Locate and rectify wiring fault, proceed to

- Instrument pin 1 1o earth fest5

- Instrument pin 5 to alarm control

unit pin1

4 Check cable for short circuit: OK Renew instruments, proceed io test 5

- ECM pin B14 to ECM pin A20 Short eircuit Locate and rectify wiring fault, proceed to

test 5 '

5 Reconnect harness, clear fault code and | OK Action complete - quit test

run diagnostic tool function test to visually '

verify operatfion of tachometer

Fault still present Contact Triumph service

Circuit Diagram

Front
Fusebox

Kill switch

Alarm
Control Unit

Fuse 1
B4

ECM _—

BO9

A0B

7 Instruments

|”




] TRIUME FUEL SYSTEM/ENGINE MANAGEMENT §
T —
COOLANT TEMPERATURE GAUGE
T ——
— [Fault Code Possible cause Action
'P1115 | Temperature gauge system fault View & note ‘freeze frame’ data if
available.
:. View & note 'sensor’ data.
it Ensure instrument connector is secure.
Disconnect ECM and proceed to pinpoint
] test 1;-
Pinpoint Tests
] Test Result Action
et 1 Check cable and terminal integrity: oK Disconnect instruments and proceed to test
S - ECM pin BO8 2
- ECM pin A0B
- ECM pin Bog
= - ECM pin B34
Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: oK Proceed 1o test 3
{0 - ECM pin B34 to ground Short circuit Locate and rectify wiring fault, proceed to
test5
3 Check cable confinuity: OK Proceed to test 4
e - Instrument pin 9 to ECM pin B34 Open circuit Locate and rectify wiring fault, proceed to
- Instrument pin 1 to ground test 5
to - Instrument pin 5 to alarm control
unit pin 1
4 Check cable for short cireuit: OK Renew instruments, proceed to test 5
ECM pin B34 to ECM pin A20 Short circuit Locate and rectify wiring fault, proceed to
test 5
5 Reconnect harness, clear fault code and | OK Action complete - quit test
run diagnostic tool function test to visually
verify operation of instruments
Fault still present Contact Triumph service
Circuit Diagram RH Switch Cube
Kil SW Alarm
o Control Unit
Front r/
Fusebox
2 1
—— G | b~ GN W— B J B K— GR ~——&
Fuse 1
B34 Yw & Instruments
ECM B8 |—— B I__ 1
BOY — B . B
ADG —— B




8 FUEL SYSTEM/ENGINE MANAGEMENT RIUMP L
‘i VEHICLE SPEED OUTPUT
1 Fault Code Possible cause Action
‘ P1500 Vehicle Speed Circuit Fault View & note ‘freeze frame’ data if
available.
View & note ‘sensor’ data.
Ensure instrument connector is secure.
Disconnect ECM and proceed to pinpoint
! test 1:-
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Disconnect instruments and proceed to test
- ECM pin B32 2
- ECM pin BO8 -
- ECM pin BO9 F
- ECM pin AOB
_ Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: CK Proceed o test 3
- ECM pin B32 to ground Short circuit Locate and rectify wiring fault, proceed to
test 5
3 Check cable continuity: OK Proceed to test 4 '
- Instrument pin 11 to ECM pin B32 Open circuit Locate and rectify wiring fault, proceed to |
- Instrument pin 1 o ground test 5 5
- Instrument pin 5 to alarm control f
unit pin 1 ‘
4 Check cable for short circuit: OK Renew instruments, proceed to test 5
ECM pin A20 to ECM pin B32 Short circuit Locate and rectify wiring fault, proceed to
test 5
5 Reconnect harness, clear fault code and | OK Agction complete - quit test |'
run diagnostic tool function test to visually ]
verify operation of speedometer. | i
Fault still present Contact Triumph service
Circuit Diagram - RH Switch Cube
Kil GW Alarm
o Control Unit
Front r
Fusebox |
4 2 1
JES—— G | GN T B J I B K— GR —5
Fuse 1
paz RO 1 Instruments
ECM

BB — B .I—--1
08—

BOS B B

A0S — B

|l|
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LAMBDA SENSOR
Fault Code Possible cause Action
P0130 Lambda sensor circuit fault,

View & note "freeze frame” data jf
available.

View & note “sensor” data,
Ensure sensor connector is secure,

Disconnect ECM ang proceed to pinpoint
test 1:

Pinpoint Tests

Test Result Action
1 Check cable and termina! integrity: OK Disconnect lambda sensor ang proceed to
test 2
- ECM pin A11 Faulty Rectify fault, proceed fo test 4
- ECM pin AD7
2 Check cable for short circuit: OK Proceed to test 3
- ECM pin A11 to ECM pin A07 Short circuit Locate and rectify wiring fauit, proceed to
~ ECGM pin A11 to ECM pin A20 test4
3 Check cable continuity: OK Proceed to test 4
- ECM pin A11 to sensor pin 2 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin A11 to sensor pin 4 test4
4 Reconnect harness, clear fault code and | OK Action complete - quit test
run engine. Check adaptation status.
Fault still present Contact Triumph service

Circuit Diagram

EMS
Relay ECM
16 48
NK r i NK Az
NK
[ g —J B Al
3 {4 _KB—LKB——ADT
1 W Ba3
Lambda
Sensor
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i ‘
LAMBDA SENSOR HEATER
! Fault Code Possible cause Action
PO031 - | Lambda sensor heater circuit short circuitto | View & note “freeze frame” dataif
ground or open circuit. available.
View & note “sensor” data.
Ensure sensor connector is secure.
Disconnect ECM and proceed to pinpoint
test 1:
P0032 LLambda sensor heater circuit, short circuit to | Disconnect lambda sensor and proceed g
battery. pinpoint test 4
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Disconnect lambda sensor and proceed to
- Ecm pin B33 test 2
| Faulty Rectify fault, proceed to test 5
! 2 Check cable for short circuit: OK : Proceed to test 3
- ECM pin A33 to ground Short circuit Locate and rectify wiring fault, proceedto |
test 5
3 Check cable continuity: OK : Proceed to test 5
- ECM pin B33 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin A20 to sensor pin 3 test 5
4 Check cable for short circuit: OK Renew lambda sensor and proceed to test
- ECM pin B33 to ECM pin A20 5
Short circuit Locate and rectify wiring fault, proceed to
test5
5 Reconnect harness, clear fault code and [ OK Action complete, quit test
run engine. Check adaption status.
Fault still present Contact Triumph service
i Circuit Diagram
EMS | A -
. Relay ECM
t pot
P NK NK AZO
Y ]'
I NK
R [ g —‘l B Al
. 5{4_,KB_LKB_ADT
: 1 w B33
Lambda
Sensor
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EEPROM ERROR
Fault Code Possible cause
PO603 EEPROM error

Action

.| View & note “freeze frame” data i
available,

No tests available - contact Triumph
service
oint

ed to

1 to

BENEN

o)

est
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S
FALL DETECTION SWITCH
Fault Code Possible cause Action
P1632 Fall detection switch circuit fault View & note “freeze frame” data if
available.
View & note “sensor” data
Ensure switch connector is secure.
Disconnect ECM and proceed to pinpoint
testi:
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Disconnect sensor and proceed 1o test 2
- ECM pin A04 Faulty Rectify fault, proceed to test 6
2 Check cable for short circuit: OK Proceed to test 3
- ECM pin A04 to ground Short circuit Locate and rectify wiring fault, proceed to
- ECM pin A04 to ECM pin A20 test 6
3 Check cable continuity: OK Proceed to test 4
- ECM pin A04 to sensor pin 5 Open circuit Locate and rectify wiring faull, proceed to
- Sensor pin 6 to ground test 6
4 Check cable for short circuit: OK Proceed to test 5
- Sensor pin 4 to sensor pin 5 Short circult Locate and rectify wiring fault, proceed to

test 6

5 Check voltage (with ignition on):

- Sensor pin 4

12V (battery voltage)

Renew fall detection switch and proceed to
test 6

Less than 12V

Locate and rectify wiring fault, proceed to
test 6

6 Reconnect harness, clear fauit code.

OK

Action complete, quit test

Fault still present

Contact Triumph service

Circuit Diagram

Front
Fusebox

Fall
Detection
Switch

il

ECM

Fuse 1

Ky Ab4
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2nd THROTTLE POSITION SENSOR
- i
Fault Code Possible cause Action
P0222 2nd throttle position sensor low voltage. View & note “freeze frama” data if
(short.circuit to ground or open circuit) available,
View & note “sensor” data
] P0223 2nd threitle position sensor high veltage. Ensure sensor connector is secure.
npoint (short circuit to sensor supply) Disconnect ECM and proceed to pinpoint
test1:
Pinpoint Tests
Test Result Action
est 2 1 Check cable and terminal integrity: oK Disconnect sensor and proceed to test 2
- ECM pin A01 Faulty Rectify fault, proceed to test 5
— ] - ECM pin AQ7
T - ECM pin AQ2
ed to
© 2 Check cable for short circuit: OK Proceed to test 3
D - ECM pin A02 to ground Short circuit Locate and rectify wiring fault, proceed to
I test 5
ed to —
3 Check cable continuity: oK Proceed 1o test 4
- ECM pin A01 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
— - ECM pin A07 to sensor pin 2 fest 5
ed to - ECM pin A02 to sensor pin 3
S 4 Check cable for short circuit: OK Renew 2nd throttle position sensor and
eed to proceed to test 5
S ~ ECM pin A02 to ECM pin A01 Short circuit Locate and rectify wiring fault, proceed to
ed to - ECM pin A02 to ECM pin AQ7 test 5
5 Reconnect harness, clear fault code. 1 OK Action complete, quit test
Fault still present Contact Triumph service
Circuit Diagram N ECM
Engine
Sub Harpess
Connector
3 KW 17 Kw A02
EHSJS?tTigEle 2~ xB —L KB — 19 — K@ AL— ks -] aoy

\ Sensor

1—-K——T—K—20 —K-T——K-—ACH
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2nd THROTTLE ACTUATOR
il Fault Code Possible cause Action
! ii P0638 2nd throttle actuator motor / wiring fault View & note “freeze frame” data if
I available.
i View & note “sensor” data
; Ensure actuator connector is secure,
1 Disconnect ECM and proceed to pinpoint
{ ' test1:
1t
| Pinpoint Tests
| Test Result Action
1
| 1 Check cable and terminal integrity: OK Proceed to test 2
; - ECM pin B21 Faulty Rectify fault, proceed to test 7
| - ECM pin B22
1 - ECM pin B12
| - ECM pin B04
I
| 2 Check resistance value: 4€2 1o 1082 Disconnect actuator and proceed to test 3
| - ECM pin B21 o ECM pin B22 Cpen circuit Proceed to test 4
} - ECM pin B12 to ECM_ pin BO4 Short circuit Disconnect actuator and proceed fo test 5
| 8 Check cable continuity: OK Proceed to test 7
] - ECM pin B21 to ground Short circuit Locate and rectify wiring fault, proceed to
| - ECM pin B22 to ground test 7
- - ECM pin B12 to ground
- ECM pin B04 to ground
4 Check cable continuity: oK Proceed to test 6
- ECM pin B21 to actuator pin A :
- ECM pin B22 to actuator pin A Open circuit -| Locate and rectify wiring fault, proceed 1o
- ECM pin B12 to actuator pin B test7
o - ECM pin B0O4 to actuator pin B
|
i 5 Check cable for short circuit: OK tProceed fo test 6
| - ECM pin B21 to ECM pin B22 Short circuit | Locate and rectify wiring fault, proceed to
- ECM pin B12 to ECM pin B04 test 7
6 Check actuator resistance: 4Q 1o 10Q Proceed to test 7
W - Sensor pin A to sensor pin A —
|' _ renew actuator and proceed to test 7
! - Sensor pin B to sensor pin B
7 Reconnect harness, clear fault code. OK Action complete, quit test
Run diagnostic tool function test to visually {Fault still present Contact Triumph service
verify operation of actuator

Circuit Diagram SuEbnE]g;ﬁess 2nd Throttle
ECM Connector Actuator
GN B GN A
aw 7 GwW A
Gu 8 ciy) B
GK 9 GK <3
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SECONDARY AIR INJECTION VALVE

Fault Cede Possible cause Action
P0413 Secondary air injection valve circuit, short View & note “freeze frama” data if
circuit to ground or open circuit available.
Ensure valve connector is secure,
Disconnect ECM and proceed to pinpoint
testt:
P0414 Short circuit to battery Disconnect valve and proceed to test 4

Pinpoint Tests

Test Result Action
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin B13 Faulty Rectify fault, proceed to test 5
2 Check resistance value: 28Q 10 320 Disconnect valve and proceed to test 3
- ECM pin A20 to ECM pin B13
Faulty Disconnect valve and proceed 1o test 4
3 Check cable for short circuit: oK Proceed to test
- ECM pin B13 to ground Short circuit Locate and rectify wiring fault, proceed to
test 7
4 Check cable continuity: ’ OK Proceed to test 5 _
- ECM pin B13 to valve pin 2 Open circuit Locate and rectify wiring fault, proceed to
- EGM pin A20 fo vaive pin 1 test 7
5 Check resistance of valve: 280 T0 320 Proceed to test 6
- Valve pin 1 to valve pin 2 Fauity Renew valve and proceed to test 7
6 Check cable for short circuit OK Renew valve and proceed to test 7
N EGM pin B13 to EGM pin A20 Short circuit I;ocate and rectify wiring fault, proceed to test
7 Reconnect harness, clear fault code. OK Action complete, quit test
Fault still present Contact Triumph service

L

Circuit Diagram

EMS
Relay
: pollis ECM
Rear
Fusebox s
NK
NK
Fuse § l
1 NK A20
2 Yo B13
Secondary air injection
solenoid valve
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VEHICLE SPEED SENSOR

|
I Fault Code Possible cause Action
hé PQO500 Vehicle speed sensor circuit fault View & note “freeze frame” data if
| available.
View & note “sensor” data |
! Ensure sensor connector is secure. |
- Disconnect ECM and proceed to pinpoint |
ik test1: 1
Pinpoint Tests 1
. Test Result Action
| ’ 1 Check cable and terminal integrity: 0K : Disconnect ambient pressure sensor and '
3]“ proceed to test 2
- ECM pin A21 Faulty Rectify fault, proceed to test 4 _
- Instrument pin 2 i
2 Check cable for short circuit; OK Proceed to test 3 f
- ECM pin A21 to ground Faulty Locate and rectify wiring fault, proceed 1o !
' - ECM pin A21 to ECM pin A1 test4
\ - ECM pin A21 to battery
‘ 3 Check cable for continuity: 0K Renew vehicle speed sensor and proceed
i| | to test 4
|I - ECM pin A21 to sensor pin 3 Open circuit Locate and rectify wiring fault, proceed to
i - Sensor pin 2 to ground test 4
: - Instruments pin 2 to sensor pin 1
; 4 Reconnect harness, clear fault code and | OK Action complete, quit test
run engine. .
Fault still present GContact Triumph service
Alarm
Circuit Diagram Kill sw Cﬁﬁ}{m
1 [/01
Instruments
| Front I
| Fusebox B 2 7
& .GNM-B'_I Lalea-a
Fuse 1

g ECM
Loy 4 Vehicle

91 a Speed

— B —i 2 Sensor
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AMBIENT PRESSURE SENSOR
Fault Code Possible cause Action
P1107 Ambient pressure sensor circuit short circuit | View & note “freeze frame” data if
to ground available.
View & note “sensor” data
Ensure sensor connector is secure.
Disconnect ECM and proceed to pinpoint
test1:
P1108 Ambient pressure sensor circuit, short circuit | Disconnect ambient pressure sensor and
te supply or open circuit proceed to pinpeint test 4.

Pinpoint Tests

ran engine

Test Result Action
1 Check cable and terminal integrity: OK Disconnect ambient pressure sensor and
proceed to test 2
- ECM pin A23 Faulty Reclify fault, proceed to test 5
- ECM pin AO7
- ECM pin AO1
2 Check cable for short circuit: OK Proceed to test 3
- ECM pin A23 to ECM A07 Short circuit Locate and rectify wiring fault, proceed to
test 5
3 Check cable for continuity: OK Renew arnbient pressure sensor and
proceed fo test 5
- ECM pin A23 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin AO7 to sensor pin 2 tesi 5 ‘
- ECM pin A01 to sensor pin 3
4 Check cable for short circuit: OK Renew ambient pressure sensor and
- ECM pin A23 to ECM pin A01 proceed to test 5
Short circuit Locate and rectify wiring fault, proceed to
test 5
5 Reconnect harness, clear fault code and | OK Action complete, quit test

Fauk still present

Contact Triumph service

Circuit Diagram

ECM

Ambient
Pressure
Sensor

A7 = KB -ﬁ— KB

ADT P K —8— K o
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MR

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR

Fault Code Possible cause Action
P0107 MAP sensor circuit short circuit to ground View & note “freeze frame” data if
available.
View & note “sensor” data
Ensure sensor connector is secure.
Disconnect ECM and proceed to pinpoint
tesi1:
PO108 MAP sensor circuit, short circuit to supply or | Disconnect MAP sensor and proceed 1o test
open circuit 4
P1105 MAP sensor pipe fault Check connection/condition of pipe from
MAP sensor to throtile body
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Disconnect MAP sensor and proceed to
test 2
~ ECM pin A03 Faulty Rectify fault, proceed to test 5 ]
- ECM pin AO7
- ECM pin AD1
2 Check cable for short circuit: oK Proceed to test 3
- ECM pin A03 to ECM A07 Short circuit Locate and reclify wiring fault, proceed to
test5
3 Check cable for continuity: OK Renew MAP sensor and proceed to test 5
- ECM pin A03 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin AQ7 to sensor pin 2 test5
- ECM pin AQ1 1o sensor pin 3
Check cable for short circuit: OK Renew MAP sensor and proceed to test 5
- ECM pin A03 to ECM pin AD1
Short circuit locate and rectify wiring fault, proceed fo
test 5
Reconnect harness, clear fauit code and [ OK Action complete, quit test

run engine

Fault still present

Contact Triumph service

Circuit Diagram ECM

MAP

Sensor

AD3 Ks

AUT"KBWKB

AYI [ K —8— K
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FAULT FINDING - NON ELECTRICAL

Symptom

Possible cause(s)

Poor throttle response at low RPM

Low fuel pressure caused by filter blockage/leaks

Low fuel pressure caused by leose fuel pipes to the fuel |
pump and filter

Cutting out at idle

Throttle bodies out of balance

ISC {Idle Speed Control) actuator inoperative

Low fuel pressure caused by loose fuel pipes to the fuel
pump and filter.

Low fuel pressure

Weak mixture caused by air leak at the throttle
body/transition piece to cylinder head face

Low fuel pressure caused by loose fuel pipes to the fuel
pump and filter.

Idle speed too low/high

ISC {Idle Speed Control) actuator sticking

Incorrect closed throttle position setling

Mechanical fault with the throttle linkage

Actia tool malfunctions during tune download procedure

Low battery voltage

Throttle hang-up

Incorrect closed throttle position setting

Low fuel pressure caused by loose fuel pipes to the fuel
pump and filter.

Low fuel pressure due to split fuel filter

Bike will start but cuts out immediately

ISC motor stuck

Abnormally high fuel pressure

Fuel pressure regulator inoperative.

Temperature gauge reads cooler than normal

Cooling system air-locked resulting in coolant
temperature sensor operating in air instead of coolant.
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RIUMEY
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FUEL TANK

Fuel Tank Removal

WARNING: Observe the warning advice
given in the general information section
on the safe handling of fuel and fuel containers.

A fire, causing personal injury and damage to
property could result from spilled fuel or fuel not
handled or stored correctly.

1. Remove the seats and disconnect the battery
negative (black) lead first.

2. Release the two fixings securing the side panels
to the fuel tank.

1. Fuel tank
2. Side panel fixings

3. Release the three fixings securing the fuel tank to
the frame. Two at the rear, left and right, and one
in the centre at the front.

\, cben

1. Fuel tank
2. Rear fixings

4.  Carefully raise the fuel tank and disconnect the
electrical connection to the fuel pump plate ang
both fuel hoses.

NOTE:

* Disconnectthe fuel hoses by pressing the Mmety|
tag between the hose and socket inwards. Ongg
released, the hoses will spring out from the
socket.

1. Electrical connection
2. Fuel feed hose

3. Fuel return hose
A CAUTION: When raising the fuel tank to
disconnect the fuel hoses etc., ensure
that the painted surfaces of the tank are protected
from contact with other adjacent surfaces.

Damage to the tank itself, and particularly the
painted surface could result from inadequate care

and/or protection during this process.
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cbep

8.

NOTE:

Before disconnection, mark the two breather
hoses such that they can be returned io the
same locations when refitting the tank. One is
the drain hose for the filler cap area and the
other is the fuel tank breather {or evaporative
connector hose where an evaporative system is
fitted).

Disconnect the two breather hoses from the left
hand side of the tank,

1. Fuel tank
2. Breather hoses

The fuel tank can now be removed from the
motorcycle.

Installation

1. Position the fuel tank to the frame.

2. Connect the breather hoses 1o the underside of
the tank, in the same locations as noted pricr to

disconnection.

A CAUTION: When fitting the fuel hoses,

ensure that the hoses are located to their
connector squarely.

Fitting the hoses atan angle can damage the Oring
which could cause a fuel leak.

NOTE:

*  Thefuelfeed and return hoses MUST be fitted to

specific connectors on the fuel pump mounting
plate.

The fuel feed hose, which comes from the left
hand side of the fuel rail, is fitted to the red
coloured connector on the fuel pump mounting
plate. The return hose, which comes from the
fuel pressure regulator on the right hand side of
the fuel rail, is fitted to the white connector.

3. Refit the fuel hoses to the fuel pump plate.

1. Electrical connection
2. Fuel feed hose (red connector)
3. Fuel return hose (white connector)
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Trumps

4. Refit the electrical connector 1o the fuel pump
mounting plate.

5, Lower the fuel tank onto the frame.

6. Align the fixing points and fit the three fixings.
Tighten the fixings to 8 Nm.

N hﬁjwb/\
\ oo ZK ‘k

1. Fuel tank
2. Rear fixings

7.  Align the side panels to their fixing points and fit
the two fixings. Tighten the fixings to 9 Nm.

8. Reconnect the battery positive (red) lead first.

9. Refit the seats.

FUEL PUMP

Removal
1. Remove the seats and disconnect the battery
negative (black) lead first.

2. Remove the fuel tank as described earlier in thig
section.

WARNING: Observe the warning advice
given in the general information section
on the safe handling of fuel and fuel containers.

A fire, causing perscnal injury and damage to
property could resutt from spilled fuel or fuel not
handled or stored correctly.

3. Drain all fuel into a suitable container.

4. Invert the fuel tank and place on a protective
surface 1o prevent paint damage.

5. Remove the lock nuts and washers securing the
fuel pump mounting plate to the tank.

cbag

1. Fuel tank
2. Fuel pump mounting plate fixings

6. Lift the fuel pump assembly and manoeuvre it
from tank aperture.

Check the condition of mounﬁhg plate ‘O*~ring
seal in the tank aperture and only remove if
necessary.

™
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8. Disconnect the electrical connection to the fuel

pump Assembly

9. Disconnect the two-way muttiplug from the low

*
fuel warning light sender unit,

10. Remove the fixing from the pipe bracket.

NOTE:

Ifthe low fuel warning light sender unit has been
removed, it must be refitted to the upper
position on its bracket. M it is incorrectly fitted,

the low fuel warning light will come on at the
wrong fuel level,

Position the fuel pump to the bracket. Refit the
clamp and fixing then tighten to 4 N,

2. Position the pipe bracket and hose assembly to
the fuel pump and filter and fully locate the hoses
onto their respective mounting points.

3. Secure the pipe bracket with the fixing.

5 4. Position the hose clips to ensure that both hoses
are correctly retained.
cbar
1. Fuel pump
2. Pipe bracket
3. Pipe bracket fixings _J 1
4. Low fuel level sender =ra
5. Pump electrical connector 1
6. Low fuel level sender multiplug
1. Release the hose clips from the pump and filter. h *
Remove the pipe bracket and hose assembly.
2 N ot
~4 9 cbat T |
/ 1. Hose clips (correctly positioned)
: 5. Connect the multiplug connector to the fuel pump
13 and ensure that it is secure.
6. Reconnect the low fuel level sender two-way
' multiplug.
E 7. Ii removed, position a new ‘O'-ring seal in the

cbas
1. Hose clips

2. Bracket/hose assembly

12, Remove the fixing from the pump clamp, release
the clamp and collect the fuel pump,

tank aperture and ensure that it is correctly
seated.
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8. Carefully manosuvre fuel pump assembly into
tank aperture and ensure that the ‘FRONT’ arrow
is facing towards the front of the tank.

FUEL PRESSURE CHECKING

Triumph service tool T3880048, allows diagnosis of fyg
pump, fuel pressure relief valve and hose relateg
problems without first removing the Component
concerned,

Test Procedure

1. Inorder to connect the gauge, turn the ignition to
the OFF position and raise the fuel tank.

A CAUTION: Neverturn the ignition on with

either fuel hose disconnected as this will
by-pass the fuel pressure regulator and cause
excess pressure in the system.

1. FRONT marking 2. Disconnect the fuel feed hose from the red
connector on the fuel pump mounting plate.

9. lLocate the washers and lock nuts to the studs

and tighten sequentially to 5 Nm. - 3. Connect the gauge between the detached hose
and the fuel pump mounting plate.

10. Refit the fuel tank as described earlier in this
section.

11. Check integrity of all fuel system pipes and
connections. '

|
!' 12. Reconnect the battery positive (red) lead first.

13. Refit the seats.

4 Checking fuel pressure
i 4. Start the engine and check the gauge reading.

| NOTE:
{ *  Ifcorrect, the fuel pressure should be 3.0 Bar +/-
0.25 Bar.

8.84
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FUEL FILTER 8. Disconnect the low fuel level sender two-way
muliiplug.
el
d Removal 9. Remove the fixing from the pipe bracket.
nt 1. Remove the seats and disconnect the battery
negative (black) lead first.
2
2. Remove the fuel tank as described earlier in this I
section, 4
) ] \

r WARNING: Observe the warning advice
given in the general information section
on the safe handling of fuel and fuel containers.

—

i A fire, causing personal injury and damage to sy
' property could result from spilled fuel or fuel not 5
handled or stored correctly.
3. Drain all fuel into a suitable container, cher
1. Fuel pump
4. Invert the fuel tank and place on a protective

surface to prevent paint damage. - 2.Pipe bracket
3. Pipe bracket fixings

o

Remove the lock nuts and washers securing fuel 4. Low fuel level d
pump mounting plate to tank. - -owiuel level sender

5. Pump electrical connector
6. Low fuel level sender multiplug

10. Release the hose clips from the pump and filter
and remove pipe brackst and hose assembily.

2 ~ )
N & o
e T / E 7 B :
1. Fuel pump mounting plate i ‘i
2. Fixings ' - - |
B 8. Lift fuel pump assembly and manoeuvre from the = =

tank aperture. ot
1. Hose clips
7. Check the condition of the mounting plate ‘O’ -ring
seal in the tank aperture and only remove if ] o
necessary. 11. Release the clip from the exit side of the filter and
detach the filter from the exit hose.

2. Bracket/hose assembly
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Assembly

NOTE:

*  Ifthelow fuel warning light sender unit has been
removed, it must be refitted to the upper
position on its bracket. Ifitis incorrectly fitted,
the low fuel warning light will come on at the
wrong fuel level.

1. Position the filter to the exit hose ensuring that
the arrow on the filter casing is pointing in a
downward direction (i.e. into the exit hose).

(1

chav
1. Arrow

2. Position the pipe bracket and hose assembly to
the fuel pump and filter and fully locate the hoses
onto their respective mounting points.

3. Secure the pipe bracket with the fixing.

4. Posftion the hose clips to ensure that all hoses
are correctly retained.

20

chet
1. Hose clips {correctly positioned)

5. Reconnect the low fuel level sender two-way
multiplug.

6. If removed, position a new O-ring seal in the tank
aperture and ensure that it is correctly seated.

Carefully manoeuvre the fuel pump assembly into
the tank aperture and ensure that the ‘FFRONT
arrow is facing towards the front of the tank.

1. FRONT marking

8.

10.

11.

12.

Locate the washers and lock nuts to the studs
and tighten sequentially to 5 Nm.

Refit the fuel tank as described earlier in this

' section.

Check integrity of all fuel system pipes and
connections.

Reconnect the battery positive (red) lead first.

Refit the seats.
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T T .
;:e"&?i;y I:ntol LOW FUEL LEVEL SENDER 8. r?1i31(t:ioTnECt the low fuel level sender two-way
ank. ‘ ' plug.
- Removal -
1. Remove the seats and disconnect the battery —
negative (black} iead first.

2, Remove the fuel tank as described earlier in this I\ .
section. 1

WARNING: Observe the warning advice

1
given in the general information section
A fire, causing personal injury and damage to
/ property could result from spilled fuet or fuel not [

on the safe handling of fuel and fuel containers.
handled or stored correctly. chew <

in all fuel it b i — 1. Low fuel level sender
all tuel into a suitable container.

tud 3. Drain i l 2. Pipe bracket
studs | .

4. Invert the fuel tank and place on a protective 3. Multiplug
hi surface to prevent paint damage. 9. Note the position of the sender on its bracket,

Is - then refease the sender by squeezing together,
5. Remove the lock nuts and washers securing the !
fuel pump mounting plate to the tank. the two barbs on the plastic holder.

irst, /
2

N~ RN /I

1. Mountin
1. Fuel pump mounting plate J
o 2. Barbs
2, Fixings

8.

Lift the fuel pump assembly and manoeuvre from
the tank aperture.

Check the condition of the mounting plate O-ring
seal in the tank aperture and only remove if
necessary.
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NOTE:

¢  The low fuel warning light sender unit must be
assembled to the same position on its bracket
as prior to removal. If it is fitted in the wrong
position, the low fuel warning light will come on
at the wrong fuel level,

Assembly/Installation

1. Position sender to the upper position on its
bracket. Push the barb through the bracket unil
secure. :

2. Reconnect the two-way multiplug.

3. Ilf removed, position a new ‘Q’-ring seal in the
tank aperture and ensure that it is correctly
seated.

4.  Carefully manoeuvre the fuel pump assembly into
tank aperture and ensure that the ‘FRONT’ arrow
is facing towards the front of the tank.

| 1. FRONT marking

5. Locate the washers and lock nuts to the studs
and tighten sequentially to 5 Nm.

6. Refit the fuel tank as described earlier in this
section.

7. Check integrity of all fuel system pipes and
connections.

8. Reconnect the battery positive (red) lead first.

9. Refit the seats.

RIUB Py
Qg
AIRBOX
Removal
1. Remove the seats and disconnect the battery
negative (black) lead first.
2. Remove the fuel tank as described earlier in thig
section.
3. Detach the hose and electrical connector from the

MAP sensor on the right hand side of the airbox

1. MAP sensor
2. MAP sensor hose

3. MAP sensor connector
NOTE:

Prior to removal, note the location of each hose
attached to the underside of the airbox. Thetwo

hose connection points to the right of the air

temperature sensor are unused.

Disconnect the hoses from the underside of the
air box.

1. Drain hose

2. Secondary air injection feed hose
3. Breather hose
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5. Release the hose clips from the two outer throttle

bodies. Installation
NOTE:
NOTE: .

If the flexible ducts in the airbox become

» (Clips are not fitted to the two centre throtile detached at any time, when refitting, align the
bodies. slot in the duct with the corresponding slot in

s the airbox.

W\

1. Clip locations ez
6. Raise the airbox from the throttle bodies and 1. Duct slot
disconnect the multiplug to the air temperature 2, Airbox slot
SEensor.
‘ 1. Locate the airbox assembly to the motorcycle,
7. Detach the airbox assembly from the intake ducts reconnect the air temperature sensor and refit the
and remove from the motorcycle in a rearward retaining wire.

direction, inverting the airbox as it is removed. o . .
2. Ease the two air intakes over the air feed pipes
from the front of the motorcycle.

ose NOTE: '
th *  Ensure both intakes are fully engaged over the
: air feed pipes through 360°.

3. Position the airbox to the throttle bodies and push
fully home,

4, Tighten the hose clips on the outer two tl';)tma
bodies to 1.5 Nm.

5. Reconnect all hoses to the under side of the
airbox.

6. Reconnect the map sensor hose and electrical
multiplug.

V4

Refit the fuel tank.

8. Reconnect the battery, positive (red) lead first.

Refit the seats.

>
[<u]
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AIR FILTER

Removal

1. Remove the seats and disconnect the battery
negative (black) lead first.

2.  Remove the fuel tank as described elsewhere in
this section.

3. Release the screws securing the air fitter housing
1o the airbox and raise the housing. Retain the
gasket for future re-use.

.

Raising the filter housing
4.  Detach the air filter element from the housing.

NOTE:

®* Note the orientation of the element before final

detachment. The replacement item must be
assembled in the same orientation.

ﬂ
/ iy Hnbu'un\W

)

)

0B,78-2

Replacing the Air Filter Element

Assembly

1. Clean the air filter housing and locate the new
filter element in the same orientation noted during
removal.

2. Locate the housing to the airbox ensuring the
gasket is correctly positioned. Tighten the
SCrews.

3.  Refit the fuel tank as described elsewhere in thig
section.

4. Reconnect the battery, positive {red) lead first,

5. Refit the seats.
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INTAKE AIR TEMPERATURE SENSGR Installation
] .
fing Removal 1. Fit the sensor to the airbox and tighten to 4 Nm.
1. Remove the seats and disconnect the battery - 2. Refit the airbox and fuel tank as described
negative (black) lead first, elsewhere in this section.
2. Remove the fuel tank and airbox as described 3. Reconnect the battery, positive (red) lead first
earlier in this section. '
i 4. Refit the seat.

3. Unscrew the sensor.

cbit
1. Sensor
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CRANKSHAFT POSITION SENSOR Installation
: 1. Check the sensor O ring for damage or
Removal deterioration. Renew as necessary.
NOTE:
®  Theairgap for the crankshaft position sensor is
not adjustable.

—

Remove the seats and disconneact the baitery
negative {(black) lead first.

2. Remove the left hand lower fairing as described
in the body section.
3. Removethe fixing' éc;curing the sensor bracket to

the crankcase.

0B77-2

1. Sensor
2, Oring

2. Apply a smear of oil to the sensor O ring to aid
assembly.

3. Refit the sensor taking care to not damage to
damage the O ring.

4. Refit the sensor bracket. Fit and tighten the fixing
-~ 1o 10 Nm.

5. Reconnect the sensor multi-plug.

2. Sensor bracket

3. Sensor bracket fixing
4. Disconnect the sensor multi-plug.

5. Remove the sensor from the crankcase.
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THROTTLE CABLES _ 5. Atthe twist grip end, slide off the rubber boot ang

felease the screws which Secure the two halve
‘of the twist grip guide to each other, ®

Removal

NOTE:

* Prior to removal, clearly identify the opening
and closing cables so that they may be refitted
in the correct positions.

1. Hemove the seat and disconnect the battery
negative (black) lead first.

2. Remove the fuel tank and airbox as described
earlier in this section.

3. Slacken the adjuster locknuts at the throttle body
such that it will allow the outer cables to be N
detached from the cable brackets.

03,78-3

1. Twist grip
2. Twist grip guide
3. Screws

6.  Separate the two halves of the guide. Release
the throttle inner cables from the twist arip.

chic
1. Outer cables

2. Adjuster locknuts
3. Cable bracket

4. Closing cable

5. Opening cable

1. Inner cable (opening cable)
2. Inner cable (closing cable)
3. Twist grip

4. Detach the inner cables from the throttle cam,

7. Note the routing of the throttle cables and remove
them from the frame.

l.lnnercables e
2. Throttle cam

8.93



8 FUEL SYSTEM/ENGINE MANAGEMENT

Examination

1. Check that the throttle cables operate smoothly,
without sticking or binding. Replace the cable if
there is any doubt as to its correct operation.

Installation

NOTE:

®* The opening and closing cables must be’

correctly identified and fitted o the correct
positions as noted prior to removal.

1. Locate the cables to the frame following the
routing noted during removal.

2. Engage the nipples of the inner cables to the twist
arip.

3. Assemble the two halves of the cable guide
ensuring that the outer cable is correctly located
in the guide. '

4.  Refit the boot to the cable guide.

5. Attach the other end of the inner cables to the
throttle cam and locate the outer cables 1o the
cable bracket. Fit the cable locknuts.

NOTE:

* Theopening cable is the uppermost cable at the
junction with the throttie bodies.

6. Setthe cable adjusiment using the following
adjustment instructions:

Throttle cable adjustment

ﬂ WARNING: Operation of the motorcycie
with an incorrectly adjusted, incorrecﬂy

routed or damaged throttle cable could interfere
with the operation of the brakes, clutch or the
throttle itself. Any of these conditions could resyt
in loss of control of the motorcycle and ap
accident.

WARNING: Move the handlebars to left
and right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering ang

may cause loss of conirol and an accident.

1. When correctly set, the throttle must have 2-3 mm
of free-play at the throttle twist grip. If there is
more or less than 2-3 mm of free-play present,
the throtile cables must be adjusted.

chaq

1. Throttle twist grip
2.2-3 mm
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2. Release the locknut on the ‘opening’ cable
adjuster.

1. Opening cable
2. Locknut

3. Slide the cover off the opening cable adjuster at
the twist grip end.

Ea

Rotate the ‘opening’ cable adjuster such that it

has an equal amount of adjustrment in each
direction.

)

1. Opening cable
2, Adjuster

5. Rotate the ‘opening’ cable adjuster at the throttle
body end of the cable to give 2-3 mm of play at
the twist grip. Tighten the locknut.

6. Make any minor adjustiments as necessary to
give 2-3 mm of play using the adjuster near the
twist grip end of the cable. Tighten the Jocknut.

7. With the throttle fully closed, ensur
2-3mm of free play in the *
as for the ‘opening’ cable

nsure that there g
closing’ cable, Adjust
f necessary,

1. Closing cable
2. 2-3mm

A WARNING: Ensure that all the adjuster
locknuts of both cables are tightenedasa

sticking throttle could result from a loose locknut.

An incorrectly adjusted, sticking or stuck throttle

will lead to loss of motorcycle control and an
Lccident

a
8. Refit the fuel tank.

9. Reconnect the battery, positive (red) lead first.

10. Refitthe seats.

11, Check that the throttle opens smoothly, without
undue force and that it closes without sticking.

A WARNING: Operation of the motorcycle
with an incorrectly adjusted, incorrectly
routed or damaged throttle cable could interfere
with the operation of the brakes, clutch or the
throttle itself. Any of these conditions could result

in loss of control of the motorcycle and an
accident.

WARNING: Move the handlebars to left

and right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering and
may cause loss of control and an accident.
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il THROTTLE BODY BALANCING

N NOTE:

I * In order to accurately balance the throttle
’ ‘ bodies, Triumph recommend the use of the
X Souriau Indiana digital inlet vacuum analyser or
another similar device. Although mercury
,‘ columns or analogue gauges will allow
Al balancing of the throttle bodies, use of a digital

| meter will allow a more accurate balance to be
\ achieved.

; 1.  Remove the fuel tank and airbox as described
: ‘ elsewhere in this section.

08.82-2

Typical analyser display

2. Remove the plugs from the ports shown below.
On California models, the return hoses for the NOTE:

| evaporative system will be fitted instead of plugs. ® Thehose connections on the tool are marked 1,
: 2, 3 & 4 denoting which cylinder they should be
connected to. When connecting the hoses 1o
the throttles, ensure that hose 1is connected to
cylinder number one etc. Cylinder 1 is on the
left hand side of the motorcycle.

4. Temporarily refit the fuel tank and reconnect the
fuel hoses and fuel pump connection.

5.  Aftach an exhaust extraction hoses to the
silencer.

6. Start the engine.

7. Select the bar chart display on the analyser and

assess which cylinders require adjusiment.
1. Balance ports (1 of 4) y d )

NOTE:

® Never use the right hand port on the second

throttle body from the left as this will not give a
: true reading. '

i 3. Position the analyser in a pesition that # can be
i: easily read and attach the hoses to the
. balance/evaporative return ports.

WARNING: If the engine has recently
; been running, the components beneath 1
: the fuel tank cover may be hot to the touch.

. 08.83-2 . .
Contact with the hot components may cause Typical display of imbalanced throttles.
damage to exposed skin. To avoid skin damage,

always allow the hot parts to cool before hose NOTE:
disconnection/connection. * Al four cylinders can be adjusted.
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8. Calculate the average of all four readings. 13. Reconnect the evaporative return hoseg

(California models) or the port plugs (rest of
9. Make adjustments such that all four throttle world).

bodies are set to the average figure calculated
above.

A CAUTION: Inspect the plugs or hoses for
l / \U/ damage and splits as air leaks could

Cause a weak mixture and poor running.

@ |

. Either of the above conditions could lead to engine
\% damage and unsatisfactory operation of the

‘ . motorcycle.
‘ \'ap 14. Permanently refit the air box and fuel tank as
' described earlier in this section.

!

“‘ 15. Start the engine and check that the idle speed is
‘ in the range 1250 54- 100 rpm,
ed 1, ( NOTE
ld be s :
es to E'/ 1 * M the idle speed now falls outside the above
ed to 1. Adjusters (1 of 4) - range, use the RESET ADAPTIONS facility on
h the 10. Stop the engine. the diagnostic tool. Referto the tool’s operating
' ‘ instructions for details.

11. Disconnect the {ool.
he

12. Remove the fuel tank.
nd
/
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N

8.  On California models, disconnect the evaporatiyg

il
fif\ THROTTLE BODY return hoses from each throttle body.

“ Removal 7. Release the clips securing the throtlle bodies to
I 1. Remove the seats and disconnect the battery the transition pieces.

negative {black) lead first.

2.  Remove the fuel tank and airbox as described
earlier in this section.

I‘J 3. Disconnect throttle cables from throttle linkage as
| described elsewhere in this section.

4. Disconnect the electrical multiplugs from;
; - both of the throtile position sensors,

li - the idle speed control stepper motor,

‘ - the second throtile stepper motor,

‘ - all four injectors.

1. Throttle body

2.Clip (1 of 3)

8. Remove the screws securing each transition
piece to the cylinder head.

9. Remove the transition pieces and discard the
‘0’-ring seals.

10. Cover the inlet ports to prevent the ingress of dirt
and other objects.

1. Throttle position sensors

2. Second throttle stepper motor
3. idle speed control stepper motor
4, Injectors

! 5. Detach the MAP sensor hose from the right hand
! outer throttle body. .
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Installation NOTE:

1. Remove the covers from the inlet ports and
ensure that the mating faces are clean.

2. Locate new ‘O’-ring seals to the transition pieces.

ehhi

1. Transition piece
2.0’ ring

3. Position each fransition piece to the cylinder head
and tighten the screws to 12 Nm.

4. Position the throttle body assembly and push
each throttle body into its respective transition
piece. Ensure that each throttle body is fully
seated. '

5. Tighten the throttle body clips, with the screw
heads positioned as shown circled in the diagram
below, to 1.5 Nm.

WARNING: Failure to orientate the clips

as shown in the diagram could result in a
sticking throitle. Always orientate the throttle
body clips as shown in the diagram below.

A sticking or stuch throttle will lead to loos of
motorcycle control and an acident.

[ () )
RS asiS =1

[ Sy T

Circled - Clip screw-heads

® Ensure the throtiles seat correctly in the

transition pieces and seal each throttle through
360 degrees.

6. On California models, reconnect the evaporative
return hoses to each throttle body.

7. Connect the multiplugs to;
- both of the throttle position sensors,
- the idle speed control stepper motor,
- the second throttle stepper motor,
- all four injectors.

8. Connect and adjust the throttle cables as
described earlier in this section.

A WARNING: Ensure that all the adjuster
locknuts of both cables are tightened as a
sticking throttle could result from a loose locknut.

An incorrectly adjusted, sticking or stuck throttle

will lead to loss of motorcycle control and an
accident

A WARNING: Operation of the motorcycle

with an incorrectly adjusted, incorrectly
routed or damaged throttle cable could interfere
with the operation of the brakes, clutch or the
throttle itself. Any of these conditions could result
in loss of control of the motorcycle and an
accident.

WARNING: Move the handlebars to left
and right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering and

9. Refit the airbox and fuel tank as described earlier
in this section.

10. Reconnect the battery, positive (red) lead first.

11. Refit the seats.

8.99
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| INJECTORS/FUEL RAIL/FUEL PRESSURE 5. Remove the four screws Securing the fuel rail to
. REGULATOR the throttle body assembly.
li“\ Removal |

} 1. Remove seat, fuel tank and airbox as described
| . elsewhere in this section.

8] WARNING: Because fuel stored in the
N fuel rail will be at 3 bar pressure, it is
o essential that the fuel pressure is reduced before
i any dismantling of the throttle bodies takes place.

If the throttle bodies are dismantled without first
‘ reducing fuel pressure, pressurised fuel may
N escape causing clothing and components to be
|t coated with fuel.

1. Fuel rail

I This would represent a serious fire hazard which

could lead to burn injuries and damage to property. 2. Screws

6. Gently ease fuel rail upwards to release it from

_‘i 2.  Move the gearchange to neutral and crank the the injectors.
3 engine briefly to reduce fuel pressure in the fuel

| rail. NOTE:

il Disconnect the battery negative (black) lead first.

linked by a metal bridge piece.

4.  Remove the multiplug connectors from the four

|

Al

3 * The fuel rail is made in two separaie pieces
| fuel injectors. 7. Detach the injectors from each throttle body.

VIR

»

PR

!,

S
O @i{@(@

cbim | S
| 1. Injectors 1. Injectors

{ 2. Connectors

i T
i
| Sk
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| to 8. To separate the fuel pressure regulator from the 4.  Caretully position the fuel raj| to the injectors and
fuel rail, retease the two screws and gently ease it push home. Ensure each injector is fully seated
from the rail. in its bore in the fuel rail and throttle body.
5. Secure the fuel rail to the throttle body assembly
and tighten the screws to 3.5 Nm.
) 6.  Refit the multiplugs to each injector.
7. Refit the air box and fuel tank as described earlier
it this section.
8. Reconnect the battery, positive (red) lead first.
9. Refit the seat.
cbfn
1. Fuel pressure regulator
n 2. Fuel rail
Assembly/installation
1. Ensure the pressure regulator and mating face on
eces the fuel rail are clean.

2. Incorporating a new ‘O’-ring seal, position the fuel
pressure regulator to the fuel rail and secure with
two screws. Tighten to 5 Nm.

& NOTE:

) * The short hose leading from the pressure
regulator is not connected to another point and
remains open to the atmosphere.

3. Incorporating new ‘O’-ring seals at both ends of
each injector, position the injectors to the throttle
body. Ensure that each injector’s electrical
connection point is facing downwards.

[/

chfo
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PRIMARY THROTTLE POTENTIOMETER

NOTE:

*  Although it is possible to remove and refit the
sensor without removing the throttie bodles,
removal does make the task much easier.
However, the throttle bodies must be in the
installed position to set the sensor voltage.

®*  The primary and secondary throtile position
sensors are different and must never be
swiiched around. For ease of identification, the
primary throttle position sensor has a black
coloured connector whereas the secondary
sensor has a white connector.

Removal

1. Remove the seats and disconnect the battery
negative {black) lead first.

2.  Remove the fuel tank and airbox as described
earlier in this section.

3. Optionally, remove the throttle bodies as
described earlier in this section.

4, Remove the Torx screw securing the primary
throttle position sensor to the throtile body.

£bhh

1. Primary throttle position sensor

5. Turn the sensor clockwise and detach it from the
throttle body by gently pulling outwards.

Installation

1. Lubricate the sensor ‘O’-ring with a smear of
engine oil,

2. Insertthe sensor to the throttle body at the angle
shown below then turn it anti-clockwise until the
screw hole aligns with the thread in the throttie
body.

cbiw
1. Sensor insertion position {dotted line)

2. Sensor initial fitted position (solid line)

3. Insert the Tont screw to secure the throtile
potenticmeter, but do not fully tighten the screw
yet.

4. If necessary, refit the throtile bodies as described
earlier in this section, but do not fit the airbox etc.

5. Temporarily reconnect the battery, positive (red)
lead first.

8. Connect the service diagnostic tool and scroll
through to, and select the 'ADJUST TUNE’
option.

7. Atthe next screen, align the cursor with
THROTTLE POT RENEW (see below) then press
the validation key which is marked ‘>’.

‘ BOJUST TUDNE|
RESET RORPTIONS |
»THROTTLE POT REMNEU |
1 5C STEPPER RENEU |
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8. On pressing the validation key, the diagnostic tool
will send & command which drives the primary
throttle to the fully closed position. The tool will
also display the voltage reading coming from the
throttle position sensor.

"'EEPLH'CE' PRINMAREY Tpc
" THROTT L E LLOSEQ
|CURRENT woLTs 0. 55y

9. Gently rotate the new throttle position sensor untj|

the voltage reading on the tool shows 0.6 volts
+/- 0.02 voits.

10. Tighten the sensor retaining screw to 3 Nm and
recheck the voltage reading shown on the tool.
Repeat the adjustment if the reading is outside
the specified range.

1. Press the the validation key marked ">k’ to return
the throttle to normal control and return the
diagnostic tool to the ADJUST TUNE menu.

12. Disconnect the diagnostic tool.
13. Disconnect the battery, negative {(black) lead first.

14. Check that the throttle opens and closes without
obstruction/sticking and has a smooth action

throughout the full range of its movement. Rectify
as necessary.

F‘—————__ -
A WARNING: Operation of the motorcycle

with an incorrectly adjusted throtile
Position sensor, or a throttle position sensor that
Causes the throttle to stick could result in loss a
throttle control Loss of throttle contro! could

Tesult in loss of control of the motorcycle and an
accident.

FUEL SYSTEM/ENGINE MANAGEMENT 8
rﬂ WARNING: Operation of the motorcygle
with an incorrectly adjusted, incorrectly

routed or damaged throtije cable could interfere
with the operation of the brakes, ciutch or the

throtile itself, Any of these conditions could result
in loss of control of the motorcycle and an

Eccident.
- ]

ﬂ WARNING: Move the handiebars to left

and 'right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering and
may cause loss of control and an accident,

15. Refit the airbox and fuel tank as described earlier
in this section.

18. Reconnect the battery, positive (red) lead first.

17. Refit the seats.
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SECONDARY THROTTLE POTENTIOMETER

NOTE:

[ ]

Although it is possible to remove and refit the
sensor without removing the throttle bodies,
removal does make the task much easier.
However, the throttle bodies must be in the
installed position to set the sensor voltage,

The primary and secondary throttle position
sensors are different and must never be
switched around. For ease of identification, the
primary throttle position sensor has a black
coloured connector whereas the secondary
sensor has a white connector.

Removal

1.

Remove the seats and disconnect the battery
negative (black) lead first.

Remove the fuel tank and airbox as described
earlier in this section.

Optionally, remove the throttle bodies as
described earlier in this section.

Remove the Torx screw securing the secondary
throttle position sensor to the throttle body.

1. Secondary threttle position sensor

5. Manually hold the second throttle in the fully open
- position.

NOTE:

*  Thesecond throttle will not open if the battery is
still connected and the ignition in the on
position.

6. Turn the sensor anti-clockwise until there is no

gap between it and the stepper motor, then
detach it from the throttle body by gently pulling
outwards.

In
1.

T —
RIUMPE
stallation
Lubricate the sensor ‘Q’-ring with a smear of
engine oil.
With the second throttle still held in the fully open

position, insert the sensor to the throtile body at
the angle shown below then furn it clockwise unj|
the screw hole aligns with the thread in the
throttle body.

chbiv

1. Sensor insertion position (dotted line)

2. Sensor initial fitted position {solid line)

3. Insert the Torx screw but do not fully tighten yet.

4. Release the second throttle.

5. K necessary, refit the throttle bodies as described
earlier in this section, but do not fit the airbox etc.

6. Temporarily reconnect the hattery, positive (red)
iead first.

7. Turn the ignition to the ON position which will
close the second throttle.

NOTE:

* To ensure the second throttle is totally closed,
have an assistant manually press the butterfly
closed.

8. Connect the service diagnostic tool and scroll

through to the CHECK/ADJUST menu, select
CHECK then select the ’'/READ SENSORS’
option.
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9. Scroll through the sensor data until the second

: throttle position sensor voltage is dispfayed. g W_ARNING: Operation of the motorcycle |
with an incorrectly adjusted, incorrectly
SEAD SENST o ro_uted or damaged throttle cable could interfere
open ‘ R . ' with the operation of the brakes, clutch or the
y at |E ALLCULATED L bro b % throttle itself. Any ofthese conditions coulq result
S unti| -IE NDO THRTILE 0. sgy in I_oss of control of the motorcycle and an
. S . oo L. R ac:c"jent_
IeHD- THRTLE 09
WARNING: Move the handlebars to left
and right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering and
Lmay cause loss of control and an accident.
—— 16. Refit the airbox and fuel tank as described earlier
2N in this section.
> U 17. Reconnect the battery, positive (red) lead first.
\ ‘ 18. Refit the seats.
;
1. Gently rotate the new throtile position sensor until
' the voltage reading on the tool shows 0.6 volts
+/- 0.02 volts.
yet. 1. Tighten the sensor retaining screw to 3 Nm and
recheck the voltage reading shown on the tool.
Repeat the adjustment if the reading Is outside
the specified range.
ribed P ¢
C efc. 12. Turn the ignition to the OFF position.
ed)

13. Disconnect the diagnostic tool.
| 14. Disconnect the battery, negative (black) lead first,

15, Check that the throitle opens and closes without
obstruction/sticking and has a smooth action

throughout the full range of its movement. Rectify
osed, as necessary.

terfly
——
A WARNING: Operation of the motoreycle

with an incorrectly adjusted throttle
t Position sensor, or a throttle position sensor that
Causes the throttle to stick could result in loss a
throttle control Loss of throttle control could
result in loss of control of the motorcycle and an
accident, _‘
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IDLE SPEED CONTROL STEPPER MOTOR

Removal

1. Remove the seats and disconnect the battery
negative (black) lead first.

2. BRemove the fuel tank and airbox as described
earlier in this section.

3. Remove the throttle bodies as described earlier in
this section.

4. Remove the nut, metal washer and plastic washer
attaching the idle control stepper arm to the idie
i speed control lever.

g 7
1. Idle control stepper arm

2. Idle speed control lever

3. Nut etc.

5. Fully open the primary throttle by hand.

Turn the idle speed control lever away from the

stepper arm and remove the plastic collar and
spring.

1. Collar
2. Spring

7.  Remove the two screws securing the idle speed
control stepper motor to its bracket, then remove
the stepper motor.

&)

&‘wy
5

3
1 3
chix
1. ldle speed control stepper motor
2. Bracket
3. Fixings
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Installation

1. Open the throttle and turn the idle speed control
lever until it the stepper motor can be fitted
without obstruction of any kind.

2. Locate the stepper motor to its bracket and
tighten the fixings to 3 Nm.

3. Lower the idle speed control lever over the
stepper arm and close the primary throttle.

4. Apply a thin smear of grease to the idle speed
control lever,

5. Locate the spring and plastic collar.

6. Fit the plastic washer through the lever then fit the
metal washer and nut.

7. Refit the throttle bodies as described earlier in
this section, but do not fit the airbox ete.

8. Temporarily reconnect the battery, positive (red)
lead first.

9. Turn the ignition to the ON position.

10.  Connect the service diagnostic tool and scroll
through to, and select the 'ADJUST TUNE®
option.

11, Atthe next screen, align the cursor with 1SC*
STEPPER RENEW (see below) then press the
validation key which is marked k’.

| AO0JUST TUNE
| RESseET AoAaPTIONS
| THRROTTLE PoT RENEW
>/ ScC STEPPER RENEUW

*1SC = Idie Speed Control .

12. On pressing the validation key, the diagnostic tool
will send a command which drives the primary
throttle to the fully closed position. The tool will
also display the voltage reading coming from the
throttle position sensor which will be needed for a
check/adjustment made later in the process.

REPLACE | S STEPPER
_ THROTTLE [CLOSETD
CURRENT wvoOLTS g. 58V

L

18. Tighten the stepper arm nut until a clearance of
0.5 mm can be measured between the idle speed
control cam and the throttle roller (see the
diagram below).

1. ldle speed control cam
2. Throttle roller
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14. Check the voltage reading on the tool. If the 19. On pressing the validation key, the diagnostic tool
reading is 0.6 volts +/~ 0.02 volts, MAKE A NOTE will send a command which drives the primary |
OF THE EXACT VOLTAGE READING then throtile to the fully open position. The tool will
proceed to step 18. If the reading is not within also display the voltage reading coming from the
this tolerance band, adjustmnent must be made throtile position sensor.
as described in steps 15 to 17.
15. Slacken the retaining screw on the primary R EPL HE F° 1§, STEPPE g

i throttle position sensor. | T HROTTLE gpE ”I
| CURRENT VoLTS 0. 12|

cbhh

1. Primary throttle position sensor

16. Gently turn the primary throttle position sensor
until the voltage reading on the tool shows 0.6

. volts +/- 0.02 volts. MAKE A NOTE OF THE 20. With the stepper fully opened, check the voltage i
| i EXACT VOLTAGE READING. shown on the tool and adjust the nut on the top of !
| the stepper arm until the tool shows a voltage '
! 17. Tighten the sensor retaining screw to 3 Nm and equivalent to X+0.12 (+/- 0.05V) where X= the |
| recheck the voltage reading shown on the tool. voltage measured in step 14 (or 16/17 if

! Repeat the adjustment if the reading is outside re-adjusted).

o the specified range, NOTING THE FINAL _ For example, if the voltage measured was 0.6

i VOLTAGE READING IF ADJUSTMENT IS volts, then the correct setting would be 0.72 volts

‘ MADE. with a tolerance of +/- 0.05 volts,

18. Press the validation key marked ‘>’ to progress
1o the next adjustment.

chiy —
1. Adjustment nut.
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21. Press the validation key marked >k’ to fully close
the idie speed control stepper motor. After a
minimum of 15 seconds (the tool will not allow
further actions to take place during this period),
press the validation key again to return the ECM
to normal control.

22, Turn the ignition to the OFF position.

23. Disconnect the battery, negative (black) lead first.

24. Check that the throttle opens and closes without
obstruction/sticking and has a smooth action
throughout the full range of its movement. Also
check that there is 2-3mm of free movement in
the throttle. Rectify as necessary using the
throttle adjustment procedure described earlier in
this section.

choq

1. Throttle twist grip
2,2-3mm

A WARNING: Operation of the motorcycle
with an incorrectly adjusted throtile
position sensor, or a throttle position sensor that
causes the throttle to stick could result in loss a
throttle control Loss of throttle control could
result in loss of control of the motorcycle and an

accident.

0 WARNING: Operation of the motorcycle
with an incorrectly adjusted, incorrectly

routed or damaged throttle cable could interfere
with the operation of the brakes, clutch or the
throttle itself. Any of these conditions could resuit

in loss of control of the motorcycle and an
accident.

|

n WARNING: Move the handlebars to left

and right full Yock while checking that
cables and harnesses do not bind. A cable or
harness which binds will restrict the steering and
may cause loss of control and an accident,

25. Permanently refit the airbox and fue! tank as
described earlier in this section.

26. Reconnect the battery, positive {red) lead first.

27. Refit the seats,
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‘| ENGINE MANAGEMENT ADAPTION Typical Values
‘ General Information In a correctly adapted motoreycle, the following will he
A typical:
: The engine management system fitted to this model is
i adaptive. This means that the system is able to learn Function Examined Read Out
| about new or changing operating conditions and o —
| continuously adapt itself without needing to constantly osefd throttletptosmon Adapted
make major adjustments from a fixed baseline setting. reference stelus
ldle speed conirol Between +100 and
Adaptive changes can become necessary because of adaption status -100%
changing rider behavior, changes in the region in which Oxygen sensor adaption 0% +/- 10%

the bike is operated (i.e. operation at high altitude where
it was previously used at sealevel} or because a new part
may have been fitted which has slightly different
characteristics to the old part. All adaptive changes are
automatic and require no intervention by rider or dealer.

Adaption Status.
To see if a motorcycle has adapted, a facility named

‘ADAPTION STATUS' is provided on the diagnostic tool.
The following adaption details can be examined:

status {off idie)

Between +100 and
-100%

Oxygen sensor adaption
range (off idle)

Oxygen sensor adaption 0% +/- 10%

status (idle)

Oxygen sensor adaption Between +100 and

range (idle) -100%

Function Examined Report Method
Closed throttle position adapted/not adapted
reference status
Idle speed control %
adaption status
Oxygen sensor adaption %
status (off idle)
Oxygen sensor adaption %
range (off idle)
Oxygen senscr adaption %
status (idle)
Oxygen sensor adaption , %
range (idle)

Terminology

Where the term ‘status’ is used, this indicates how far the
present operating parameter is from the stored
{baseline) value. The nearer these figures areto zerothe
better as it indicates the motorcycle is basically adapted
to its current operating conditions.

The term ‘range’ indicates how much (in percentage
terms) of the adjustment range has been used to reach
the current operating status.

Forcing adaption to take place

If the read out indicates that the motorecycle is not
adapted, the following will force the system to make
adaptions:

1. Ensure the coolant is at ambient temperature.

2. Start the engine and allow it to warm WITHOUT
TOUCHING THE THROTTLE until the cooling fan
comes on. '

3. Leave the engine to idle for a further 12 minutes.

NOTE:
*  Tofully adapt a particular motorcycle, it may be

necessary to force adaption to take place more
than once.

Fault Indications

If range’ figures at 100% are seen, then the adjusted has
reached maximum indicating a mechanical fault exists
on the motoreycle. This can be due to a number a faults
but the most likely causes will be low/high fuel pressure,
faulty injectors or air leaks at the throttle bodies or airbox.

In these circumstances, locate and rectify the fault, usé
the RESET ADAPTIONS facility on the diagnostic too!
(found under the adjust tune menu) and begin the
adaption process described above.
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EXHAUST SYSTEM 3. Detach the silencer in a rearward direction.
Removal | 4. Disconnect the oxygen sensor.

NOTE:

* To remove the exhaust system, the belly panel
assembly, both lower fairings and the radiator
must first be removed. Refer to the body and
cooling sections for details.

n WARNING: If the engine has recently

been running, the exhaust components
may be hot to the touch. Contact with the hot
components may cause damage to exposed skin.
Toavoid skin damage, always allow the hotparis to
cool before working on the exhaust system.

1. Release the fixings securing the silencer to the 1. Oxygen sensor connection
header pipe. 5. Atthe cylinder head, release the nuts securing

the header pipes.
1 A\
2 2
(G

o \

1. Silencer fixings

2. Header pipe 1. Headers

2. Release the fixing securing the silencer bracket to 2. Fixings (upper row-only shown)-
the rear footrest hanger.

cbls
1. Silencer bracket
2. Fixing
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TRy

6. Release the fixing securing the header pipe to the
frame.

1. Header
2. Fixing
7. Detach and remove the header assembly.

Installation

1. Fit new gaskets to the cylinder head ports.

cbhn ™

1. Cylinder head poris
2. Gaskets
NOTE:

*  To retain the gaskets during assembly, apply a
smear of grease to the gasket faces in the head.

2. Apply "Copperslip’ grease top the header studs on
the cylinder head.

3, Locate the headers to the cylinder head and
secure with the fixings (hand tight only). Ensure
the gaskets do not become displaced during
assembly.

4. Align the header to the rear mounting point and
refit the fixing {hand tight only).

cbed

1. Header
2. Fixing
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NOTE:

| =110

* Header to cylinder head nuts must be tightened
in two stages.

5. Tighten all the header nuts to 10 Nm in sequence
shown below.

L & |

N/
&

08.,88-3

Header tightening sequence

SECONDARY AIR INJECTION SYSTEM

System Operation

The secondary airinjection system is an aid to reducing
levels of pollutants in the exhaust gases. it does thig by
introducing air into the exhaust system to promote
secondary combustion of the exhaust gases in the ports
and header system.

A solenoid valve, which is controlled by the engine
management system, activates and deactivates the
secondary air injection system as necessary.

When activated by the engine management system, air
is made available to an exhaust port mounted reed valve
control system. Each time a pair of exhaust valves opsn,
the exhaust gases in the exhaust port create a
depression which causes reed valves in the secondary
airinjection system to open. When open, the depression
in the exhaust port draws ajr through the open the reed
valves, into the exhaust port,

y a
ad. 6. Tighten all the header nuts to 19 Nm in sequence Once the exhaust valves close, the depression is
shown above. reduced and the reed valves close.
on
7. Tighten the rear header mounting to 15 Nm.
8. If removed, fit the oxyegn sensor and tighten it to
o 40 Nm.
9. Reconnect the OXygen sensor,
10. Fit an new silencer ‘O’-ring.
1. Refit the silencer to the header and locate with
the three fixings.
__: 12, Align the silencer mounting to the rear footrest

hr

I

hanger and locate with the fixing.
13. Tighten the silencer to header fixings to 22 Nm.
14. Tighten the silencer mounting to 15 Nm.

15, Refit the radiator and lower fairings as described
in the cooling and bodywork sections respectively.
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REED VALVE ASSEMBLY

Removal

1. Remove the seats and disconnect the baitery
negative (black) lead first.

2.  Remove fuel tank and airbox as described
elsewhere in this section.

3. Remove the radiator as described in the cooling
system section.

4. Release the hoses from the two secondary air
injection reed valve assemblies.

o

Release the fixings securing the valves {o the
cylinder head.

wszt
1. Reed valve assemblies

2. Hose connections
3. Fixings to head

6. Genily ease the valve assemblies upwards to
remove from the cylinder head.

Disassembly

1. Release the fixings securing the valve cover.

08.93-1

1. Valve cover fixings
2. Remove the cover.

3. Ease the valves from the valve body.

1

0B.93-2

1. Valves
2. Valve body - —
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Inspection

1. Check for cracks, bending or other damage to the
valve flaps. Replace as necessary.

2. Check for damage to the red coloured seals.
Replace as necessary.

3. Check the valve body to cylinder head ‘O’-rings.
Replace as necessary.

Assembiy
1. Fitanew gasket to the cover.

2. Refit the valves 1o the valve body.

NOTE:
*  The valves will only fit in one orientation.

3. Refit the cover and secure with the cover fixings.

Installation

1. Apply alight smear of grease to the valve body
'0’-rings, to aid assembly.

2. Locate the valve assemblies to the cylinder head.
Tighten the fixings to 10 Nm. :
3. Refit the air hoses 1o the valve bodies.

‘r ,/“l' 0 1
w921 § (C) “7 P 3

1. Reed valve assemblies

2. Hose connections

3. Fixings to head

4. Refit airbox and fuel tank as described elsewhere
in this section.

5. Refit the radiator and refill the cooling system as
described in the cooling system section.

8. Reconnect the battery negative (black) lead first.

7. Refit the seats.

EVAPORATIVE LOSS CONTROL SYSTEM -
CALIFORNIA MODELS ONLY

California Models Only

All California models are fited with an evaporative
emissions control system to prevent the exhausting of
fuel vapour into the atmosphere.

A cannister containing activated charcoal, located
behind the engine, absorbs fuel vapour given off by the
fuel in the fuel tank. Generally, vapour delivery to the
canister occurs when the motorcycle is parked in
sunlight. This causes the fue! temperature in the fuel
tank 1o rise, resulting in a rise in the vapour pressure
inside the tank. Normally this vapour would be vented to
atmosphere but on California models, it is stored in the
charcoal canister. When the engine is started, the
vapour is returned to the engine by means of induction
vacuum and is burnt in the engine.

There are two distinct phases to the systen’s operation,
engine off and engine running. These two conditions are
explained overleaf,

Component Locations

Carbon Cannister - behind the engine.

Purge Valve - adijacent to frame, left hand side
(electronically controlled by the ECM).

Roll Over Valve - in the vapour line from the fuel tank.
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Evaporative Control System - Engine Off.

When the engine is stationary any pressure
increase in the fuel tank due to a rise in ambient
temperature or through direct heating by sunlight
will cause the fuel vapour to pass down the
breather pipe A to the canister. Vapour is then
stored in charcoal layers within the canister.

Charcoal canister

chhm

Pipe A
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Evaporative Control System - Engine Running

When the engine is started, vacuum from the
engine is applied to point C (the vacuum switch on
the canister), causing the canister return valve to
open. Directreturn of vapour, along pipe B, to the
throttle bodies is prevented by the purge control
valve which is governed by the engine
management system. When open, the valve
allows stored vapour to return to the throtile
bodies where it enters the engine and is burnt in
the cylinders. :

The purge control valve is shuttled between the

open and closed position during purging to
preventtransient rich mixture and high emissions.

Point C

Charcoal Canister

Return to throttie bodies

8.117
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COOLANT Coolant Level Inspection

Apermanent type of anti~freeze is installed in the cooling
system when the motorcycle leaves the factory. It is g

WARNING: Do not remove the coolant
pressure cap when the engine is hot.
When the engine is hot, the coolant inside the

coloured bive, contains a 50% solution of ethylene
glycol, and has a freezing point of -35°C (-31 °F).

Always change the coolant at the intervals specified in cooling system will be under pressure. Contact
the scheduled maintenance chart. with the pressurised coolant will cause scalds and
skin damage.
Tfﬁ WARNING: Coolant mixiure which —
contains anti-freeze and corrosion NOTE:

inhibitors contains toxic chemicals which are ®* Thetankis located on the right hand side of the
harmful to the human body. Never swallow motorcycie. The expansion tank level marks
anti-freeze or any of the motorcycle coolant. ¢an be seen by removing the seats.

1.  Remove the seats.

—
A CAUTION: The coolant anti-freeze Posif _ :
contains a corrosion inhibitor which 2. osition the motorcycle on level ground and in an

helps prevent damage to the metal surfaces inside Upright position.

the cooling system. Without this' inhibitor, the 3. Check the coolant level in the expansion tank.
coolant would ‘attack’ the metals and the resuiting The coolant fevel should be between the ‘MAX
corrosion would cause blockages in the cooling and 'MIN’ marks.

system leading to engine overheating and
damage. Always use the correct anti-freeze as
specified in the owner’s handbook. Never use a
methanol based anti-freeze as this does not
contain the required corrosion inhibition
properties.

A CAUTION: Distilled water must be used
with the anti-freeze (see specification for
anti-freeze) in the cooling system.

If hard water is used in the system, it causes scale
accumulation in the water passages, and
considerably reduces the efficiency of the cooling
system. Reduced cooling system efficiency may
cause the engine to overheat leading to severe
engine damage.

choz

. Expansion Tank

1
Oit Cooler/Heat Exchanger 2. Filler Cover
For details of the heat exchanger, refer to the lubrication 3. M?x Mark
System section. : 4. Min Mark
4. Ifthe level of the coolant is below minimum,

coolant must be added as follows:

A CAUTION: If the coolant level is found to
be low, or if coolant has to be added
regularly, inspect the cooling system for a coolant
‘ leak. If necessary, pressure test the cooling
system to locate the source of any leak and rectify
as necessary. ' Loss of coolant may cause the
engine to overheat and suffer severe engine

' damage.

9.3
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5. Remove the rear bodywork, as described in the Coolant Replacement
body section.

Drainage
6. Remove the expansion tank cap and add coolant
mixture as necessary to bring the coolant level up
to the ‘MAX mark (bike upright). WARNING: Do not remove the Cm
pressure cap when the engine is hot.
7. Refit the expansion tank cap. When the engine is hot, the coolant inside the
i . ] cooling system will be under pressure. Contact
8. Refit the rear bodywork, as described in the body with the pressurised coolant will cause scalds and
section. skin damage.
9. Refit the seats.
' NOTE:

‘ * The coolant may be replaced after first

‘ . removing the seats and disconnecting the

1 battery, negative (black) lead first. The lefthand
}“ belly panel and lower fairing must also be
| removed. Refer to the relevant sections for
' removal procedures.

i 1. Remove the coolant pressure cap on the radiator.

i N
"’gff’%ﬂqfé},ﬁ'&'}ﬁﬁi}'
Ll

cbfu

| ‘ 1. Coolant pressure cap
A 2. Remove the drain plug from the crankcase.

1. Coolant drain plug

9.4
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3, Slacken the bieed screw on the water pump to Refill
help drainage.
1. Fit the bottom hose to the water pump and tighten
the hose clip.
t 2. Open the bleed screw on the water pump to allow
N any air in the system to evacuate.
B
t 3. Slowly add coolant mixture to the systemn, through
4 the filler opening in the radiator, until the system
is full.
4. Once all the air has escaped, close the bleed
screw and top up the coolant level.
st
e 5. Reconnect the battery, positive (red) lead first.
1d
Yo abhi 8. Start the motorcycle and allow the engine to idle
or for & short period of time to allow any remaining
1. Crankcase feed hose air to be expelled from the system.
r. 2. Bleed screw 7. Stop the engine and top up the coolant level, if
3. Water pump required.
4. Position a suitable clean receptacle to collect the 8. Fit the coolant pressure cap.
displaced coolant.
8. Check the expansion tank level and top up, if
5. Remove the crankcase feed hose from the water required.
pump and allow the remaining coolant to drain
out. 10. Refit the belly panel and lower fairing as
described in the body section.
NOTE: 11. Refitthe seats.
* Retain the coolant for re-use unless
contaminated or due for renewal.
6. Close the bleed screw.
7. Fitthe coolant drain plug. Tighten to 13 Nm.
~
\
A
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RADIATOR HOSES

Inspection

1. Regularly check alt radiator hoses and clips for
cracks, leaks or deterioration in accordance with
the scheduled maintenance chart.

RADIATOR AND COOLING FAN

Inspection

WARNING: The cooling fan operates

automatically, even with the ignition
switched off. To prevent injury, keep hands and
clothing away from the fan blades at all times.

A CAUTION: Using high pressure water, as
from a car-wash facility, can damage the
radiator fins and impair the radiators efficiency.

Do not obstruct or deflect airflow through the
radiator by installing unauthorised accessories in
front of the radiator or behind the cocling fan.
Interference with the radiator air flow can lead 1o
overheating and consequent engine damage.

1. Check the radiator fins for obstruction by insects,
mud, leaves and general debris. Clean off any
obstructions by hand or with a stream of low
pressure water.

COOLANT PRESSURE CAP

Inspection

A WARNING: Do not remove the coolant
pressure cap when the engine is hot,

When the engine is hol, the coolant inside the
cooling system will he under pressure. Contact
with the pressurised coolant will cause scalds ang
skin damage. .

1. Check the condition of the upper and lower seals
of the coolant pressure cap for damage or
" deterioration. If any damage of deterioration is
found, replace the cap.

03.05-1

1. Lower seal
2. Upper seal
3. Spring

2. Pressure test the cap to the blow-off pressure of
1.1 bar. If the pressure cap opens at a lower
pressure or fails to open at 1.1 bar, replace the
cap.
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WATER PUMP

Removal
r_—fﬁ WARNING: Do not remove the coolant

pressure cap when the engine is hot.
When the engine is hot, the coolant inside the
cooling system will be under pressure. Contact
with the pressurised coolant will cause scalds and
skin damage.

NOTE:

* The water pump may be removed after first
removing the seats and disconnecting the
battery negative (black) lead first. The left hand
belly panel and lower fairing must also be
removed. Refer to the relevant sections for
removal procedures.’

-1.  Drain the coolant, as described elsewhere in this
section.

2. Disconnect the coolant hoses from the water
pump.

1. Heat exchanger/crankcase feed hose
2. Bottom hose

3. Bypass hose

4. Water pump fixings

3. Release and remove the bolts securing the water
pump to the crankcase.

4.  Withdraw the water pump,
ring.

complete with its ‘O’

09,07-2

1. Drive shaft
2. ‘O’ring
3. Water pump
Inspection

1. Check the water pump shait and bearings for side
and end float. Replace if necessary.

2. Release and remove the pump cover bolts and
separate the pump cover from the pump body.

3. Check for corrosion and/or scale build up around
the impeller and in the pump body. Replace if
corrosion and/or scale build up is found.

(49.08-1

1. Pump impeller

2. Pump body

3. ‘'O’ring

4. Check the 'O’ ring (pump body) for damage or
deterioration. Replace if necessary.

-.5.. . Gheck the external ‘O’ ring for damage or

deterioration. Replace if necessary.

9.7
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Installation

1.

Fit the pump cover to the pump body, complete
with a new *O’ ring if required. Tighten the bolts
to 12 Nm.

Fit the external ‘O’ ring to the pump body.

09.08-2

1. Drive slot

2. ‘O’ring

3. Align the drive slot in the water pump with the
drive peg on the oil pump {inside the crankcase).

4. Fitthe water pump o the crankcase and tighten
the bolts to 9 Nm. '

5. Fitthe hoses to the water pump and tighten the

oW o

clips. .

Heat exchanger/crankcase feed hose
Bottom hose

Bypass hose

Water pump fixings

10.

11.

12

13.

Fill the cooling system, as described elsewherg in
this section.

Reconnect the battery, positive (red) lead firs,
Start the motorcycle and allow the engine to idle
for a short period of time to allow any air to be
expelied from the system.

Stop the engine and top up the coolant level, jf
required.

Fit the coolant pressure cap.

Check the expansion tank level and top up, if
required.

Refit the belly panel and lower fairing as
described in the body section.

Refit the seats.

9.8
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RADIATOR

Removal

WARNING: Do not remove the coolant

pressure cap when the engine is hot.
when the engine is hot, the coolant inside the
cooling system will be under pressure. Contact
with the pressurised coolant will cause scalds and
skin damage.

NOTE:

* The radiator may be removed after first
removing the seats and disconnecting the
battery negative (black) lead first. The fueltank,
airbox and both belly panels and lower fairings
must also be removed. Refer to the relevant
sections for removal procedures.

1. Drain the coolant as described elsewhere in this
section.

2. Disconnect the top, bottom and heat exchanger
hoses from the radiator.

1. Top hose

2. Bottom hose

3. Heat exchanger hose

3. Disconnect the multiplugs leading to both switch
cubes and the cooling fan.

4. Release the clips securing the air deflector shield
to the top of the radiator, then detach the shield.

1. Air deflector
2. Left switch cube connection
3. Right switch cube connection

4. Fan connection

5. Undo the radiator top and bottom mounting bolts
and move the radiator off the left hand top
mounting dowel.

09.09-3

1. Dowel

2. Top mount bolt

3. Lower mounting (1 of 2)

6. Remove the radiator from the frame.

7. Release the fixings securing the cooling fan to the
radiator and remove the cooling fan.
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Inspection

A CAUTION: To avoid overheating and

consequent engine damage, replace the
radiator if the cores are blocked or if the fins are
badly deformed or broken.

1. Check the radiator for stone damage.

2. Check the radiator core for damage to fins or
obstructions of air flow. Any damage to the fins
should be repaired or the radiator replaced, as
required. Any blockages found should be
rectified.

3. Check the cooling fan for damage and/or wear. If
damage and/or wear is found, repair or replace
the radiator.

Installation

1.  Fitthe cooling fan to the radiator. Tighten the
fixings 1o 2.5 Nm.

2. Position the radiator to the frame and locate to
the top mounting dowel. Ensure the grommet i
the mounting bracket does not become detacheq
during assembly.

L

09.08-3

1. Dowel

2. Top mount bolt

3. Lower mounting (1 of 2)

3. Fit the top mounting boli, hand tight, to the right
hand bracket.

4. Fit and tighten the lower mounting bolts to 6 Nm
then tighten the upper bolt also 1o 6 Nm.

5. Refit the air deflector, connecting the cooling fan
and switch cubes after fitment.

1. Air deflector
2. Left switch cube connection
3. Right switch cube connection

4. Fan connection

9.10
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6. Reconnectthe iop, bottom and heat exchanger THERMOSTAT
hoses to the radiator. Tighten the hose clips.

Removal

1. Remove the seats.

‘d 2, Disconnect the battery, negative (black) lead first.
3. Remove the left hand belly panel and lower fairing.
4. Drain the coolant as described earlier.
WARNING: Do not remove the coolant
pressure cap when the engine is hot.
When the engine is hot, the coolant inside the
radiator is hot and also under pressure. Contact
— with the pressurised coolant will cause scalds and
skin damage.
1. Top hose _ .
2. Bottom hose | 5. Disconnect the top hose at the thermostat housing.
3. Heat exchanger hose
7. Fill the coolant systermn as described elsewhere in
this section.
8. Fit the airbox and fuel tank as described in the
fuel system section.
9. Connect the battery, positive (red) lead first.
10. Start the motorcycle and allow the engine to idle
for & short period of time to allow any air to be
} expelled from the system.
an 1. Stop the engine and top up the coolant level, if

required. ' .
1. Top hose {thermostat housing end)
12. Fit the coolant pressure cap. . .
8. Release the fixings securing the thermostat

13. Check the expansion tank level and top up, if housing to the cyfinder head. :
required. ‘

7.  Withdraw the housing and collect the thermostat.
14. Refit both belly panels and lower fairings, as
described in the body section. Inspection

15. Refit the seats. 1. Inspect the thermostat at room temperature. If the
valve is open, the thermostat must be replaced.

2. To check the valve opening temperature, suspend
the thermostat in a container of water and raise the
temperature of the water until the thermostat opens.
The thermostat should start to open at 8gec +/-
5°C.,

3. If the temperature at which thermostat opening
takes place is incorrect, replace the thermostat.

9.1
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Installation

1. Clean the mating surfaces of the cylinder head and
thermostat housing.

2. Locate the thermostat into the head with the jiggle
pin 15 degrees to the leftof the fully upright position.

3. Rotate the thermostat until the jiggle pin is in the
fully upright position and at the top.

1. Thermostat

NOTE:

*  When correctly positioned, the thermostat will
fit snugly into the head, the jiggle pin will be in
the twelve O-clock position and the thermostat
will not turn any further clockwise.

4. Position anew O-ring to the thermostat housing and
seat into the groove.

cash

1. O-ring/groove

5. Locate the housing to the head, ensuring that the
O-ring does not become detached. Tighien the

fixings to 9 Nm.

6. Reconnect the top hose and secure with the hoge
clip.

7. Refill the cooling system as described earlier in thig
section,

8. Reconnect the battery positive (red) lead first,

9. Startthe motorcycle engine and allow the engine to
idie for a short period of time to allow any air to be
expelled from the system.

WARNING: Do not remove the coolant

pressure cap when the engine is hot.
When the engine is hot, the coolant inside the
cooling system is hot and alsc under pressure,
Contact with the pressurised coolant will cause
scalds and skin damage.

10. Stop the engine and top up the coolant level as
necessary.

11. Fitihe coolant pressure cap.

12. Refii the belly panel and lower fairing as described
in the body section.

1. Expansion Tank

2. Expansion Tank Filler Cap
3. "Max’ Mark

4. ’Min.’ Mark

13. Refit the seats.

9.12
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Exploded View - Rear Hub

110 Nm
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Exploded View ~ Rear Suspension Unit

48 Nm

‘o
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REAR SUSPENSION UNIT

Removal

WARNING: Before starting work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Place the motorcycle on a paddock stand.
2. Remove the seat.

3. Disconnect the battery, negative (black) lead first.

WARNING: If the engine has recently

been running, the exhaust system will be
hot. Before working on or near the exhaust system,
allow sufficient time for the exhaust system to cool
as touching any part of a hot exhaust system could
cause burn injuries.

4. Remove the belly panels and lower fairings as
detailed in the bodywork section.

5. Remove the exhaust system as detailed in the fuel
system seclion.

6. Place a jack beneath the frame with two wooden
blocks positioned so that the motoreycle can he
lifted from beneath the frame outriggers.

1. Jack
2. Wooden blocks

7. Raise the jack until the swinging arm is just clear of
the paddock stand.

[

8. Remove the three drop link fixings as shown in the
ilustration below. Remove drop link plates ang
position the drag link clear.

1. Drag link
2. Drop links
3. Fixings

WARNING: Never disconnect the
reservoir from the rear suspension unit.
it contains fluid under pressure and serious injury
coutd result if any part of the system is disturbed.

9. Detach the rear suspension unit reservoir from the
re-usable clip.

e

1. Reservoir

2. Securing clip

10. Remove the fixing from the suspension unit uppe’
mounting.

10.6
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the 11, Recover the upper mounting spacer from the left

Installati
nd hand side. 1on

1. Remove the drag link sleeve and pack the bearing
with fresh grease.

12. Lower the rear suspension unit through the
swinging arm.

2. Hefit. the sleeve.

3. Removethe sleeve and pack the bearing in the rear
suspension unit lower mounting with fresh grease.

4.  Refit the sleeve.

S. Refit the rear suspension unit by sliding the

> reservoir up through the hole in the swinging arm,
followed by the suspension unit itself. Retain the
suspension unit at its upper mounting with the fixing
and spacer (spacer on the left) but do not tighten.
Removing the rear suspension unit.
Inspection
1. Clean all components and inspect for damage/wear
e to the rear suspension unit upper mounting, lower
it mounting, spacers and seals. Renew as necessary.
rd)( 2. Inspect the reservoir hose for damage and check
for fluid leaks from all parts of the unit. If there is any
damage, or any leaks are evident, the unit must be
the replaced.
1. Rear suspension installation
3. Check the drag link bearings, bushes and seals. . . . L. .
v Replace as necessary. 6. Refit the rear suspension unit reservoir into its
e . ' support bracket and secure with the clip.
7. Position the two drop link plates with the sides
marked ‘OUTSIDE’ facing outwards. T
/

er
P 10.07-3

1. Drop link plate
- e | | ) 2. ‘OUTSIDE’ marking

10.7
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Locate with the fixing to the swihging arm.

@

Align the lower mounting of the rear suspension unit
with the holes in the drop links. Refit the fixings.

o

10. Position the drag link and secure with the fixing to
the drop links. Tighten the fixing to 48 Nm.

10.08~1

1. Drag link
2. Drag link fixings

11. Tighten the drop link to swinging arm fixing 1o
A48Nm.

12. Tighten the drop link to rear suspension unit fixing to
48 Nm.

13. Lower the jack so that the weight of the motoreycle
is taken on the paddock stand. Remove the
wooden blocks and the jack.

14. Tighten the rear suspension unit upper fixings to
48 Nm.

15. Refit the exhaust system as detailed in the fuel
system section.

16. Refit the belly panels and lower fairings as

described in the bodywork section.
17. Connect the battery, red (positive) lead first.
18. Refit the seats.

19. Remove the paddock stand and place the
motorcycle on its side stand.

DRAG LINK

Removal

0 WARNING: Before starting work, ensyrg
the motorcycle is stabilised apg

adequately supported. This will help prevent ji
from falling and causing injury to the operator o
damage to the motorcycle.

T

WARNING: If the engine has recently
been running, the exhaust system will be
hot. Before working on or near the exhaust system,
allow sufficient time for the exhaust system o cool
as touching any part of a hot exhaust system could

cause burn injuries.

1. Place the motorcycle on a paddock stand.

2. Remove the seats. .
3. Disconnect the battery, negative (black) lead first.
4

Remove the belly panels and lower fairings as
detailed in the bodywork section.

5. Remove the exhaust system as detailed in the fue
system section. :

6. Place a jack beneath the frame with two wooden
blocks positioned so that the motorcycle can be
lifted from beneath the frame outriggers.

1. Jack
2. Wooden blocks

7. Raise the jack untii the swinging arm is just clear of
the paddock stand.

10.8
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8. Remove the two fixings securing the drag link. Installation
9. Remove the link. 1. Refit the drag link and tighten the fixings to 48 Nm.
— 2. Lower the jack so that the weight of the motorcycle
Ire is taken be the paddock stand. Remove the
ltn‘d wooden blocks and the jack.
it
or 3. Refit the exhaust system as described in the fuel
] system section. ’
— 4. Refit the belly panels and lower fairings as
‘EV described in the bodywork section.
e
m, 3. Connect the battery, red (positive) lead first.
ool
uld 8. Refitthe seats.
— 7. Remove the paddock stand and position the
5 motorcycle on its side stand.
10.09-1
1. Drag link
et 2. Drag link fixings
S as X
Inspection
 fuel 1. Clean all components and inspect for damage/wear
to:
®  Needle roller bearings,
bden
n be L] Sleeves,
¢ Seals,
NOTE:
* Ifany of the above items are worn or damaged,
. they must be replaced with new components.
I
|
c
—
/
o
e
ar of
— S
E

| 10.9
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A DRIVE CHAIN Drive chain adjustment

k The drive chain must be checked, adjusted, and

E lubricated in accordance with the scheduled WARNING: Before starting work, ensure |
!::;i maintenance cr.uart. For reasons of safety, and to the motorcycle is stabilised ang %
i"5| prevent excessive wear, do not neglect any part of the adequately supported. This will help prevent it

I drive chain maintenance. If the chain is badly worn, or from falling and causing injury to the operator o §

I incorrectly adjusted - either too loose or too tight - the damage to the motorcycle. ‘
| chain could jump off the sprockets or break. Checking - T ;
; of the adjustment and lubrication should be carried out 1. Position the motorcycle on its side stand. |

o more frequently where the motorcycle is regularly used . ‘

’ in dirty or dusty conditions or where large amounts of 2. Loosen the rear wheel spindle nut.

road salt are used. | 3. Slacken the adjuster locknuts on each side of the

swinging arm. @
. WARNING: A chain that breaks or jumps |
off the sprockets could snag on the '

u

I

i engine drive sprocket or the rear wheel severely
damaging the motorcycle and causing an
accident. Never neglect chain maintenance.

Chain Slack Inspection

l. WARNING: Before starting work, ensure
the motorcycle is stabilised and
o adequately supported. This will help prevent it
I from falling and causing injury to the operator or
damage to the motorcycle.

1. Position the motorcycle on the side stand.
I ie.1o-2

‘ 2. PRotate the rear wheel to find the position where the ] .

I chain has least slack. Measure the chain's vertical 1. Chain adjuster
HH movement, mid-way between sprockets.
I

i 2. Adjuster locknut

I 3. I correct, the vertical movement of the drive chain

midway between the sprockets should be 25-35 3. Rear wheel spindle nut
mm.

f 4. Moving both adjusters by an equal amount, turnthe
1l adjuster bolts clockwise to increase chain
B _ : free-movement and anti-clockwise to reduce chain

: free-movement. Ensure that the wheel spindle
blocks on both sides of the motorcycle remain
in contact with the adjusters throughout the
adjustment process.

NOTE:
*  Checkfor equal adjustment on both sides using
the graduation marks on the swinging arm.

5. When the correct amount of chain free-movement
has been set, push the wheel into firm contact with
the adjuster. Tighten both adjuster locknuts to
27 Nm and the rear wheel spindle nut to 110 Nm-

1. Arrowed: Maximum veriical Movement
25-35 mm

10.10
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REAR SUSPENSION 10

6. Rotate the rear wheel and repeat the chain
adjustment check. Re-adjust if necessary

WARNING: Operation of the motorcycle
with insecure adjuster locknuts or a
loose wheel spindle may result in impaired
stability and handling. This impaired stability and
handling may lead to loss of control or an accident.

7. Check the rear brake effectiveness.

Chain Lubrication

Chain lubrication is necessary after riding in the rain,
through standing water, on wet roads, roads treated to
refieve frostfice or any time that the chain appears dry
of oil. Use the chain lubricant recommended in the
specification section.

CAUTION: Never use a power wash
system to clean the chain as this may
cause damage to the chain components.

1. Apply chain lubricant to the sides of the chain
rollers, and also the seals. The lubricant will
penetrate the rollers and bushes and will help
prevent the seals from deteriorating. '

o

10111

2

3. If the chain is especially dirty, clean using a
degreaser before applying the lubricant.

Chain Lubrication Positions

2. Wipe off any excess oil.

Chain Wear Inspection
1. Remove the chainguard from the swinging arm.

2. Stretch the chain taut by hanging a 10-20 kg
{20-40 Ib) weight on the chain.

3. Measure the length of 20 links on the straight part of
the chain from pin centre of the 15t pin to pin cenire
ofthe 218t pin. Repeat the test at various sections of
the chain to establish an average reading. Thisis
because the chain may wear unevenly.

1. Measurement position
2. 10~20kg Weight

4. Ifthe length exceeds the service limit of 321 mm), the
chain must be replaced.

WARNING: Use a genuine Triumph
supplied chain as specified in the
Triumph Parts Catalogue. The use of

or may cause the chain to jump off the sprockets.
A chain that breaks or jumps off the sprockets
could snag on the engine sprocket or lock the rear
wheel, severely damaging the motorcycle and
causing loss of motorcycle control and an
accident.

Never neglect chain maintenance and always have
chains installed by an authorised Triumph Dealer.

5. Examine the whole length of the chain. If there are
any excessively tight or loose sections, loose pins
or damaged rollers, the chain should be replaced.

6. Inspect sprockets for unevenly or excessively worn
teeth. Also examine the sprockets for damaged
teeth.

10.11

non-approved chains may result in a broken chain—
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Worn tooth
(Output Sprocket)

Worn tooth
(Rear Sprocket)

prive Dir eCtig

STy
e iﬁw%

10.12-1

NOTE:
*  Sprocket wear is exaggerated for illustration
purposes.

7. If there is any irregularity found in any of the
components, replace the drive chain -andfor any
other damaged components.

8. Refit the chain/wheel guard.

SWINGING ARM/DRIVE CHAIN RENEWAL

Removal

WARNING: Before starting work, ensure

the motorcycle is stabilised ang
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Place the motorcycle on a paddock stand.
2. Remove the seats.

3. Disconnect the battery, negative (black) lead first,

WARNING: If the engine has recently

been running, the exhaust system will be
hot. Before working on or near the exhaust
system, allow sufficient time for the exhaust
system tc cool as touching any part of a hot
exhaust system could cause burn injuries.

4, Remove the belly panels and lower fairings as
detailed in the bodywork section.

5. Remove the exhaust system as detailed in the fuel
system section.

6. Place a suitable jack beneath the frame with two
wooden blocks positioned so that the motorcycle
can be lifted from beneath the frame.

1. Jack
2, Wooden blocks

7. Raise the jack until the swinging arm is just clear of
the paddock stand.

10.12
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g. Remove the rear wheel hugger.

12. Remove the locknut and washer from the right hand
end of the swinging arm spindle.

\J

Ire 2
nd
it :
or
rst.
. 1
tly Hugger fixings
be 1. Hugge g
1st 9. Remove the rear wheel, rear brake caliper and 1. Spindle -
1st chain guard as described in the wheels and tyres
Yot section. 2. Spindle locknut
_— . 13. Using special tool, part ﬁumber T3880350, remove

NOTE: the lock ring from the end float adjuster.
> 88 * lItis not necessary to disconnect the brake crring from ihe end float adjuster.

pipe union from the caliper.

fuel . .

10. Remove the three drop link fixings as shown in the

illustration below. Detach the drag link and remove

wo both drop link piates.
yele

10.14-1

e

1. Special tool T3880350

——
/
/
=
1. Drag link
2. Drop links
f 3. Drop Link Fixings
ar o
N replacing the chain, remove the sprocket cover.
o :

10.13
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14, Using special tool, part number T3880355, slacken
the end float adjuster.

10,13-4
1. Special tool T3880355
15. Remove the paddock stand.

16. Whilst supporting the swinging arm, remove the
swinging arm spindle from the left hand side of the
motorcycle.

17. Remove the swinging arm sliding the chain over the ’
left hand swinging arm beam.

[

10,14-2

1. Swinging arm

18. Collect the spacers from the seals in both sides of
the swinging arm.

19. Remove the rubber chain guide, chain, drag link
and rectangular rubber grommet from the swinging
arm.

Inspection

1.

Clean all components and inspect for damage/wegy
to:

¢ Needle roller bearings.
&  Sleeves.

s Seals.

&  Swinging arm pivot.

&  Spacer.

NOTE:

If any of the above items are worn or damaged
they must be replaced with new components.

10.14
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Installation

If removed, refit the rubber grommet to the
rectangular hole in the front of the swinging arm.

Refit the chain guide to the swinging arm.

Refit the drag link to the swinging arm and tighten
the fixing 10 48 Nm.

Fit the thicker spacer into the seal in the left hand
side of the swinging arm and the thinner distance
piece in the right.

10.15-1
1. Swinging arm
2. Thicker spacer (left side)

3. Thinner spacer (right side)
5.

Loop the chain over the left swinging arm beam.

Refit the swinging arm, passing the lower part of the
rear suspension unit through the hole in the
swinging arim.

1. Rear suspension unit

2 Swinging arm - : .

10.

Align the swinging arm to the frame and refit the
swinging arm spindle from the left hand side.

Refit the end float adjuster to the right hand frame

outrigger and, using special part tool T3880355,
tighten to 15 Nm.,

Refit the end float adjuster lock ring and, using

special tool part number T3880350, tighten to 30
Nm.

Refit the plain washer to the swinging arm spindle
followed by the locknut. Tighten to 110 Nm.

| =
@

1. Spindle

2. Spindle locknut

11,

12

10.15-4

If previously removed, refit the chain to the output
sprocket,

Position the two drop link plates with the word
'OUTSIDE’ facing outwards. Secure with the fixing
to the swinging arm. Do not tighten at this stage.

1. Drop link plate

2. "OUTSIDE’ marking

10.15
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13. - Reposition the paddock stand.

14. Using the jack to adjust the height of the frame, align
the lower mounting of the rear suspension unit with
the holes in the drop links and rear suspension unit.
Refit the fixing.

15. Align the drag link to drop links.
16. Tighten all three drop link fixings to 48 Nm.

1. Drag link
2. Drop link
3. Fixings

17. Lower the jack so that the weight of the motorcycle
is taken on the paddock stand. Remove the
wooden blocks and the jack.

18. Refit the rear wheel, rear brake caliper, caliper
carrier and chain guard as described in the relevant
sections.

19. Refit the rear wheel hugger tightening its fixings to 5
Nm.

20.
21.

22.

23.
24,
25.
26.
27.
28,

If removed, refit the sprocket cover.

Refit the exhaust system as described in the fug
system section.

Refit the belly panels and lower fairings g
described in the bodywork section.

Cennect the battery, red {positive) lead first,
Refit the seats.

Remove the paddock stand.

Check the rear brakes effectiveness.
Position the motoreycle on its side stand.

Check the drive chain tension. Adjust if necessary,

10.16




— 4

ap

—

the fug

198 ag

essary,

R

REAR SUSPENSION 10

EINAL DRIVE

Removal

1. Raise and support the rear of the motorcff;le.

WARNING: Before starting work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motoreycle.

2. Remove the seat.
3. Disconnect the battery, negative (black) lead first.

4. Remove the rear wheel as described in the wheel
section. ‘

5. Gentlyleverthe drive flange from the whee| hub and
remove the cush drive rubbers,

1. Rear Wheel

2. Cush Drive Rubbers

3. Drive Flange

Inspection

1. Check the rubbers for deterioration, cracks etc.

2. Check the wheel and drive flange for cracks.

Instaflation

1. Install the cush drive rubbers into the wheel.

2. Refit the drive flange to the rubbers/whes.

3. Refit the wheel as described in the wheel section.
4

Lower the motorcycle to the ground and place on
the side stand.

o

Reconnect the battery positive (red) lead first.

6. Refit the seat,

1017
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Exploded View - Front Fork

90 Nm

23 Nm
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Exploded View - Handlebars

27 Nm
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FRONT SUSPENSION

This model is equipped with hydraulic, telescopic front
forks which are fully adjustable for spring pre-load,
rebound and compression damping. Periodicinspection
for damage and fluid leaks is essential for safe riding.
Always follow the inspection instructions at the intervals
stated in the scheduled maintenance chart.

FORK INSPECTION

1. Visually inspect the fork inner tube assembly for
stone-chips and damage. Repair or replace as
necessary.

2. Visually inspect the dust/oil seal areas for signs of

damage and fluid leaks. If oil leaks are found, the
fork must be stripped and overhauled or replaced

completely.

-8
@

chge

Arrowed: Fork Seal Area

FRONT FORK

Removal

WARNING: Before staring work, ensyre
the motorcyclie is slabilised apg
adequately supported. This will help prevent j
from falling and causing injury to the operator o

damage to the motorcycle.

WARNING: If roughness or excessive

stiffness is detected, investigate the
cause and take the necessary remedial action
before riding the motorcycle.

Riding the motorcycle with defective or damaged
suspension can cause loss of control and an

accident.

3. Check for smooth operation of the forks as follows:

e  Place the motorcycle on level ground.

e While holding the handlebars and applying the
front brake, pump the forks up and down several
times. The forks should operate smoothly with no

excessive stiffness, roughness or tight spots

1. Raise and support the front of the motorcycle,

2. Remove the front wheel as described in the ‘wheely
section.

3. Remove both lower fairings as described in the
bodywork section.

4. Remove the front mudguard.

1. Mudguard fixings




5.

FRONT SUSPENSION/STEERING 11

Slacken the handlebar clamp bolts.

NOTE:

It is not necessary to remove the handlebars.

1. Handlebar clamp bolt

NOTE:

i the fork is to be dismantled, slacken the fork
cap before releasing the yoke clamps.

Slacken but do notremove the pinch bolts onthe top
and bottorn yokes and, using a downward twisting
motion, slide each fork out of the yokes.

Installation

1.

Fit the forks into the yokes and adjust the fork pull
through to that shown in the chart later in this

~ section.

'Ih‘lighten the top and bottom yoke pinch bolts to 20
m.

Tighten the handlebar clamp bolts to 27 Nm.

Refit the mudguard. Tighten the mudguard fixings
to 3 Nm.

Refit the lower fairings as described in the body
section.

Refit the front wheel as described in the wheel
section.

Lower the motorcycle to the ground and place on
the sidestand.
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FORK OIL

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

Qil change

NOTE:

*  Slacken the fork cap before releasing the yoke
clamps.

1. Remove the fork assembly described elsewhere in
this section.

Secure the fork in a soft jawed vice taking care not

4. Remove the iop cap.

WARNING: The fork cap will spring clear

due to internal spring tension. To prevent
injury, always wear eye, face and hand protection
when removing spring loaded items.

5. Using hand pressure only, compress the fork spring

to allow removal of the slotted washer.

to mark or damage the mountings.

A CAUTION: If securing the fork in a vice,

use the caliper mounting points. Never

clamp directly onto the tube itselfas this will cause
the tube to distort beyond repair.

3. Record the position of the spring preload adjuster.

This setting must be retained on re-assembly.

‘» WARNING: Do not change the
I compression and rebound adjuster
‘ settings. If they are changed, this will affect the

handling of the motorcycle from those which the
| rider Is familiar with. Riding with unfamiliar fork
settings may cause unexpected handling
characteristics ieading io loss of motorcycle
control and an accident.

1. Preload adjuster marks

11.06-2

1. Top cap

2. Top cap O ring
3. Preload adjuster
4. Slotted washer
5. Spring

6. Locknut

7. Damper rod

NOTE:

* Beforereleasing the locknut on the damper rod,
hote the number of visible threads below the
locknut. During re-assembly, the same number
of visible threads must still be present after
tightening the locknut.

6. Slacken the locknut and remove the top cap from
the damper rod. Discard the top cap "0'-1ing.

7. Remove the fork sprin'g.

8. Invertthe fork assembly and allow all the ol to drain
into a suitable container. Pump the fork severd
times 1o ensure all the oil has been drained.

9.  Turn the fork back to an upright position.

10. Fiil the fork with the grade of oi specified in the fork

oil table, 1o a level above that which will finally b
required.

1.6
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FRONT S USPENSION/STEERING 11

11. Set the scale on tool 3880160-T0301 to the Jevel
specified in the fork oil table.

11.07-1

1. Tool 3880160C-T0301
2. Adjustment plate
3. Scale area

4. Hole (zero position)

NOTE:

* Zerolevel onthetoolis set at the small exit hole
in the side of the scale tube, NOT AT THE END
TIP. Do not attempt to block this side hole as

this will cause the final fluid level to be -

incorrect.

12. Operate the fork several times to expel any trapped
air from the vaives, then fully compress the fork.

13. Insert the scale end of the tool into the fork inner
tube.

14. Hold the tool adjuster plate level with the upper
surface of the fork inner tube and draw fluid into the
syringe until fluid flow ceases (empty the syringe if
the body becomes full before fluid flow stops).

15. The fluid level in the fork is now set to the height set
on the tool scale. Check the tool scale setting and
repeat the process if incorrectly set.

16. Fitanew 'O’ rfing to the top cap.

7. Reassemble the fork components in the reverse
order in which they were removed.

NOTE:

Ensure that the damper rod locknut is returned
to the same position as prior to removal.

18. Refit the fork and tighten the top cap to 23 Nm.

18, Reset thesprl}rg ";;re-load.r .
—_— : .

Using the tool

WARNING: Incorrect tool adjustment

and/or failure to keep the tool level with
the fork inner tube will affect the final fiuid level
setting.

Incorrect fork oil levels could result in an unsafe

riding condition leading to loss of control and an
accident.

A

=

[ @

f

Zero level measured from oil hole
Set dimension ‘A’ to the required oil level

TECM.07-2

1

TEGC11.07-3

Plate arrowed must
be level with fork slider

@

TEC11.07-4

" 1. Fork oil level setting (fork fully compressed)

11.7



11 FRONT SUSPENSION/STEERING - ) IUMEH
FORK OIL LEVEL CHART
. Model Oil Level | Oil Volume | Oil Grade Fork Puil Through F
(fork fully
1 com- [
y pressed)
‘i! Daytona 600 112 mm 465 cc SAE 10W 3 mm above handlebar upper surface

Nl riding condition leading to loss of control and an accident.

|
’.1‘ WARNING: Any variation in fork oil level from the figures quoted above couid result in ar@

|
_| 1. Fork inner tube

'H 2. Fork pull-through dimension
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FRONT FORK

pismantling

WARNING: Before staring work, ensure
the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

ﬂ

1. Removethefork assembly as previously described.

NOTE:

* To aid removal, slacken but do not remove the
top cap before releasing the fork from the yoke,

CAUTION: When securing the fork in a

vice use the caliper mounting points.
Never clamp directly onto the tube itself as this wili
cause the tube to distort beyond repair,

2. Securetheforkin a soft jawed vice taking care not
to mark or damage the mountings.

WARNING: Do not change the

compression and rebound adjuster
settings. If they are changed, this will affect the
handling of the motorcycle from those which the
rider is familiar with. Riding with unfamiliar fork
settings may cause unexpected handling
characteristics leading 1o loss of motorcycle
control and an accident.

3. Record the position of the spring preload adjuster.
This setting must be retained on re-assembly.

FRONT SUSPENSION/STEERING 11
ﬂ WARNING: The fork cap will spring clear
due to spring tension. To prevent injury,

always wear eye, face and hand protection when
removing spring loaded items.

4. Release the fork cap from the inner tube,

5. Using hand pressure only, compress the fork spring
to allow removal of the slotted washer,

6. Slacken the locknut and remove the top cap from
the damper rod. Discard the top cap ‘O’ ring.

NOTE:

*  When releasing the locknut, do not hold the
hexagonal portion of the top cap. Instead use
thetwo flats used to change the preload setting.

11.08-2

1. Top cap
2, Top cap ‘O’ ring
3. Preload adjuster

4. Slotted washer

wn

. Spring

. Locknut

[}

=]

. Damper rod

7. Remove the locknut,

8. Remove the damper tube from inside the damper
rod.

9. Remove the fork spring.

10. Invert the fork assembly and drain the oil into a
suitable container for re-use. Turn the fork back to
an upright position.

11. Return the fork to the vice.
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12. Slide the square end of service tool
3880090-T0301 over the damper rod and turn until
a positive engagement is felt in the cylinder.

91.10-9
1. Spanner
2, Allen key

3. Tool 3880090-T0301

13. Hold the hexagonal end of service tool
3880030-T0301 with a spanner.

14. With the service tool preventing damper rotation,
remove the capscrew from the base of the fork
using an allen key.

15. Remove the copper washer from the capscrew and
discard.

16. Remove the special tool.

17. Withdraw the damper assembly.

1

/

1n.a0-2

1. Damper assembly

11.10-3

1. Dust seal

19. Remove the cirdlip from beneath the dust seal,

\ 1
TEG11.10-4

1. Circlip

20. Using a sharp upward movement of the inner tube
against the outer, wittidraw the inner fork tbe from
the outer tube complete with the oil seal, oil seal
washer, upper and lower bearings.

21. Discard the oil seal and remove the washer and
upper bearing from the inner fork tube.

A CAUTION: Do not attempt to remove the
lower bearing from the inner tube as this
will damage the bearing.

22. Remove the fork from the vice, invert the fork and
collect the oil lock assembly and any remaining oil

11.10
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FRONT SUSPENST ON/STEERING 1]

Inspection

1. Thoroughly clean and examine all components for
damage, wear, scoring, corrosion etc. Renew as
necessary.

2. Renew the oil and dust seals.

—_—

Assembly
r- WARNING: The front forks comprise

many precision machined parts. Total
cleanliness must be observed at all times and,

assembly must take place in a dirt/dust-free :
environment.

Dirt ingress may cause damage to the fork parts,
leading to incorrect operation, instability, loss of
contro! or an accident.

NOTE:

* During assembly of the fork, tool
3880080-T0301 will be used extensively. In the
text, reference to a plain end and a recessed end
willbe made. This describes the the two ends of
the tool, as shown in the illustration below.

o

(

1119 3

1. Plain end
2. Recessed end

3. Tool 3880080-T0301

1. Refit the upper bearing over the inner fork tube.

2 Locate the oil lock into the lower end of the fork outer

tube,

With the outer fork tube secured in the vice by the

caliper mounting, slide the inner tube into the outer
tube.

4.

Slide the upper bearing down the tube and drift it

into its location in the outer tube using the plaj
of tool 3880080-T0301. g the plain end

1.11-2

1. Tool 3880080-T0301

2. Bearing

3. Outer tube

5,

6.

11.11-2

Fit the oil seal washer.

Lubricate a new oil seal and position over the inner
tube.

Drift it into position in the outer tube using the plain
end of tool 3880080-T0301.

Secure the assembly with a new circlip.

Fit a new dust seal over the inner tube, drifting it into

position in the outer tube using the recessed end of
tool 3880080-T0301.

1. Tool 3880080-T0301

2. Dust seal
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=

10. Refit the damper assembly to the inner tube.

11. Refit tool 3880090-T0301 to the damper rod and
engage the square end in the damper.

12. Fitanewcopperwashertothe capscrewinthebase
of the fork outer tube.

13. Prevent the damper from turning by holding tool
3880090-T0301 and tighten the capscrew in the
base of the outer tube to 43 Nm.

.12

1. Spanner
2. Allen Key

3. Tool 3880090-T0301

14. Remove the special tool.
15. Refit the damper tube o the damper rod.

18. Fill the forks with oil as previously described in this
section.

NOTE:

*  Operate the fork several times to ensure oil
enters the valves etc.

17. Refitthe fork spring.

18. Fit a new 'O’ ring to the top cap.

19. Locate the threaded end of tool 3880085-T0301 4
the damper rod and temporarily engage the threaq
Raise the damper rod using the tool then holg thé
damper rod and remove the tool.

az-z

1. Tool 3880085-T0301

2. Damper rod (inside inner tube)

20. Refit the locknut to the damper rod and adjust the
nut until 11mm of thread are visible above the nut.

1imm

11.12-3

1. Locknut

2. 11 mm

21. Refit the slotted washer.

22, Ensuring the 11 mm setting for the locknut does not

change, locate the top cap to the damper rod an
tighten the locknut o 15 Nm.

11.12
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23, Compress the spring and engage the threads of the
top cap. Tighten by hand as far as possible.

NOTE:

* Final tightening of the top cap can only be
correctly achieved when the fork is installed in
the yokes. Prior to installation in the yokes,
attempts to tighten the cap will result in the
inner tune and cap rotation, thus preventing the
correct torque heing achieved.

24, Return the spring pre-load adjuster fo the original
setting.

25. Tightenthetop cap to 23 Nm after the fork has been
securely refitted into the yokes.

FRONT SUSPENSION/S TEERING i]

HEADSTOCK BEARING CHECK / ADJUSTMENT
Check

WARNING: Before staring work, ensure
A the motorcycle is stabilised and

adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Raise and support the front of the motorcycle,

11.13-1

Checking headstock bearings

2. Hold the lower end of the front forks and try to move

them forward and backward. if any free-play can
be detected, the headstock bearings require
adjustment.
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S

Adjustment 8. Refit the top yoke, washer (burred face upwar

TQTM\! AP k

and centre nut. s)
1. Raise and support the front of the motoreycie.
9, Tighten the top nut tc 90 Nm.

WARNING: Before staring work, ensure 10. Tighten the top yoke to fork clamp bolts to 20 Npy,

the motorcycle is stabilised and :
adequately supported. This will help prevent it 11. Refit the handlebars then tighten the handighy,
from failing and causing injury to the operator or clamp bolts to 27 Nm.
damage 1o the motorcycle.

2. Remove the seats.
3. Disconnect the battery negative (black) lead first.

4. Slacken the yoke pinch bolts on the top yoke only.

WARNING: If the lower yoke fixings are

also slackened, the forks will no longer
support the weight of the motorcycle. Do not
slacken the lower yoke fixings as, in this condition,
the motorcycle could topple over causing damage
and/or risk of injury. '

5. Remove the nut in the centre of the top yoke.

6. Remove the handlebar fixings the detach the

cables or electrical connectors

7. Adjust the bearing free-play as follows:~

» Undo the adjuster nut then forque to 5 Nm.

TT

handiebars from the top yokes. 1. Handlebar
| 2. Anti-rotation fixin
NOTE: g
* Itis not necessary to disconnect any control 13. Check for steering tightness and play in the

12. Fit the handlebar anti-rotation fixings and spacerg

and tighten to 5 Nm.

headstock bearings. No play should be presentin
the bearing but the handlebars should fall to full lock
on their own. i play is evident, repeat the
adjustment process.

» Release the adjuster nut by 45°.

WARNING: Tight or stiff headstock

_ bearings_or play in the bearings wil

cause steering difficulties, potentially resuiting

loss of motorcycle control and an accident. Iftight,

stiff or loose bearings are found, always readjust
following the adjustment procedure accurately.

( A WARNING: Move the handlebars to left

and right full lock while checking that
cables and harnesses do not bind. A cable ©f
harness which binds will restrict the steering and
may cause loss of control and an accident.

14. Once all adjustment and assembly has been

completed, lower the motorcycle to the ground and
place on its sidestand.

»  Check fork play at this ime. Some play 15. Reconnect the battery, positive (red) lead first.

should be evident, which is normal at this

- stage of the procedure. 16. Refit the seats.

M ‘ | . 11.14
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Exploded View ~ Front Brake Master Cylinder

12.2
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Exploded View - Front Brake Caliper
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Exploded View - Rear Brake Master Cylinder

S
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Exploded View - Rear Brake Caliper
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BRAKING SYSTEM MAINTENANCE SAFETY

CAUTIONS
PRE WARNING: Use only D.OT

WARNING: Brake fluid is hygroscopic

which means it will absorb moisture from
the air. The absorbed moisture will greatly reduce
the boiling point of the brake fluid causing a
reduction in braking efficiency.

Replace brake fluid in line with the scheduled
maintenance chart. A dangerous riding condition
could result if this important maintenance item is
neglected.

Do not spill brake fluid onto any area of the
bodywork as this will damage any painted or
plastic surface. :

Always use new brake fluid from a sealed
container and never use fluid from an unsealed
container or from one which has been previously
opened.

Do not mix different brands of fluid. Check for fluid
leakage around brake fittings, seals and joints.

Check regularly for brake hose damage.

FAILURE TO OBSERVE ANY OF THE ABOVE
WARNINGS MAY REDUCE BRAKING EFFICIENCY
LEADING TO AN ACCIDENT. :

WARNING: If there has been an

appreciable drop in the level ofthe fluid in
either brake fluid reservoir, consult vyour
authorised Triumph Dealer for advice before
riding.

If the brake lever or pedal feel soft when it is
applied, or if the lever/pedal travel becomes
excessive, there may be airin the brake lines or the
brake may be defective.

It is dangerous to operate the motorcycle under
such conditions and remedial action must be
taken by your authorised Triumph Dealer before
riding the motorcycle.

Failure to take remedial action may reduce braking

efficiency leading to an accident.

specification brake fluid as listed in thg
general information section of this manual. The
use of brake fluids other than those D.O.T. 4 flujyg
listed in the general information section May
reduce the efficiency of the braking systen
leading to an accident.

Failure to change the brake fluid at the intervy)
specified in the scheduled maintenance chart may

reduce braking efficiency resulting in an accidﬂ

WARNING: Never use mineral baseq

grease in any part of the braking system
or in any area where contact with the braking
system is possible. Mineral based grease will
damage the hydraulic seals in the calipers and
master cylinders.

Damage caused by contact with mineral based
grease may reduce braking efficiency resulting in
an accident.

12.6
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FLUID LEVEL INSPECTION

In accordance with the scheduled maintenance chart,
inspect the brake fluid level in the front and rear master
gylinder reservoirs.

1. Ensure thatthe brake fluid level in the front and rear
brake fluid reservoirs is between the upper and
lower level lines (reservoir held horizontal)

12.07-1

1. Front reservoir upper level
2. Front reservoir lower level

1. Rear reservoir upper level
2. Rear reservoir lower level

CHANGING BRAKE FLUID

Brake fluid should be changed at the interval specified in
the scheduled maintenance chart.

BRAKE PADS

Front and rear pad wear is automatically compensated
for and has no effect on brake lever or pedal action.

Brake Wear Inspection

In accordance with the scheduled maintenance chart,
inspect the brake pads for wear. The minimum thickness
oflining material for any front or rear brake padis 1.5mm.

If any pad has worn to the bottom of the groove in the pad
centre, replace all the brake pads on that wheet.

12.07-3
1. Lining material thickness
2. Centre groove

WARNING: Do not replace individuai
brake pads, instead always replace both
pads in the brake caliper. On the front where two
calipers are mounted on the same wheel, all the
pads in both calipers must be replaced together.
Replacing individual pads will reduce braking

efficiency and may cause an accident.

12.7
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BLEEDING THE FRONT BRAKES, RENEWING 6. ;I'urnI the !}[_andlebars to bring the fiuid reservoir 1o
osition
BRAKE FLUID evelp :

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Note the original setting of the brake lever adjuster
in order that it can be returned to the same position
when the bleeding operation is complete.

2 Set the brake lever adjuster to position No.1.

1. Safety clip

7. Remove the safety clip from the brake reservoir
cover.

—
WARNING: Ensure absolute cleanliness
when adding brake fluid io the brake fluid

reservoir. Do not allow moisture or debris to enter

the cylinder as this will adversely affect the fluid
properties. Always use fluid from a sealed
container and do not use fluid from a container
which has been previously opened. Always check

1. Adjuster for fluid leakage around hydraulic fittings and for
3. Remove the rubber cap from the bleed nipple on the damage 1o hoses.
right hand caliper. A dangerous riding condition leading to an
4. Attach a fransparent tube to the bleed nipple. accident could result if any element of this warning
is igneored.

A CAUTION: To prevent body/paint

damage, do not spill brake fluid onto any
area-of the bodywork or other painted or plastic
surface.

8. Carefully remove the reservoir cover taking care not
to spill any fluid.

9. Checkthe condition of the sealing diaphragm inside
the reservoir. Replace if necessary.

10. Release the bleed nipple.
12.08-2

1. Bleed nipple ( WARNING: Use only D.OJ.T.”,ﬂ
2. Spanner specification brake fluid as listed in the
: general information section of this manual. The
3. Bleed tube ' use of brake fluids other than those D.O.T. 4 fluids
4. Container listed in the general information section may
reduce the efficiency of the braking syste™

5. Place the other end of the tube in a suitable leading to an accident.
reoeptacle containing new brake fuld, keePing 11° | opserve the brake fluid handling warnings give”
o earlier in this section of the manual. /,J

12.8
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NOTE:

¢ During bleeding, do not allow the fiuid level to
fall below the lower level mark in the reservoir. If
the level is allowed to fall below this mark, air
may enter the system and the sequence of
bleeding must be repeated.

11. Slowly pull the brake lever fo the handlebar and,
holding the lever fully in, close the bleed nipple.

Repeat sieps 10 and 11 until no more air appears in
the bleed tube.

12. Maintain the brake fiuid level between the upper
and lower reservoir levels whilst bleeding is being
carried out,

13. When all air has been expelled from the system,
hold the lever in and close the bleed nipple. Tighten
the nipple to 6 Nm.

14, Fillthe reservoirto the upper level with new D.O.T. 4
fluid.

WARNING: Use only D.O.T. 4

specification brake fluid as listed in the
general information section of this manual. The
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident.

Observe the brake fluid handling warnings given
earlier in this section of the manual.

15, Remove the transparent bleed tube.
16. Replace the bleed nipple cap.
17. Repeat the procedure for the left-hand caliper.

18. Refit the reservoir cover and diaphragm. Refit the
safety clip and screw.

WARNING: - Always return the lever

adjuster to the original setting as noted in
Paragraph 1. Operating the motorecycle with lever
settings which are unfamiliar may lead to loss of
centrol or an accident.

19. Resetthe brake lever adjuster to the original setting.

20. Check that the brake operates correctly.

FRONT BRAKE PADS

Removal

WARNING: Before staring work, ensure
the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or

damage to the motorcycle.

12,08-1

1. Retaining pin
2. Anti-rattle spring
3. Brake pads

1. Remove the split pin from the inner end of the pad
retaining pin.

2. Release and remove the pad retaining pin.

3. Remove the anti-rattle spring and inspect the
spring for damage, replace if necessary.

A the disc, caliper or the brake pad as this

will damage these components. Always use a
levering tocl made from a soft material which will
not cause damage to the load bearing surfaces.

Brake fluid will be displaced as the caliper pistons
are compressed. To prevent body/paint damage,
do not spill brake fluid onto any area of the
bodywork or other painted or plastic surface.

4. Carefully push the brake pads apart to force the

caléper pistons back and allow withdrawal of the
pads.

5. Remove both brake pads and inspect for damage

and wear beyond the service limit, replace if
necessary.

12.9
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12 BRAKING SYSTEM

Installation FRONT BRAKE CALIPER

Removal

WARNING: Never use minerai based

grease in any part of the braking system ———
or in any area where contact with the braking WARNING: Before staring work, ensyrg
system is possible. Mineral based grease will the motorcycle is stabilised apg
damage the hydraulic seals in the calipers and adequately supported. This will help prevent j
master cylinders. from falling and causing injury to the operator ¢

Damage caused by contact with mineral based damage to the motorcycle.

grease may reduce braking efficiency resulting in

an accident.

1.  Fit new brake pads as an axle set or, if all the pads . damage, do not spill brake fluid onto any
are in a serviceable condition, clean the pad area of the bodywork or other painted or plastic
grooves before refitting all pads in their original surface.
positions.

_ 1. Disconnectthe brake hose at the caliper (two hoses
on right hand caliper), and place the free end ofthe
WARNING: Do not apply more than a hose(s) in a suitable container 1o collect brake fluig,
minimum coating of grease to the pad o
| retaining pins. Excess grease may contaminate 2. If the caliper is 1o be overhauled, remove the split
;| the brake pads, hydraulic seals and discs causing pin and slacken the pad retaining pin.
}\ reduced braking efficiency and an accident.

2. Lubricate the pad retaining pins using a minimum
amount of propristary high temperature
‘Copperslip’ type grease.

|

CAUTION: To prevent body/paint

]

1

!

3. Fit the anti-rattle spring over the pads and push ]

5 down in the centre to allow the pad retaining pin to |
| slide across the top of the spring. |
) 4. Tighten the pad retaining pins to 19 Nm, and secure ’
f with new split pins at the inner end. |

“1 5. Pump the brake lever to correcily position the
caliper pistons.

| WARNING: Use only DOT 4 et

. specification brake fiuid as listed in the 1. Retaining pin
general information section of this manual. The 2. Anti-rattle spring— — -
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may 3. Brake pads

: reduce the efficiency of the braking system

; leading to an accident. CAUTION: Never lever directly against
Observe the brake fluid handling warnings given the disc, caliper or the pad lining material-
earlier in this section of the manual. Always use a levering tool made from a soft

material which will not cause damage to the Joad

8. Check the front brake fluid level and adjust as bearing surfaces.

required with new D.O.T. 4 fluid. o . .
: Brake fluid will be displaced from the hose joint as

the caliper pistons are compressed. To prevent
body damage, ensure that the displaced fluid does
not come into contact with any part of the

Lli:.dywork

: 3. Remove the two caliper securing bolts.

’ 4. Manoeuvre the caliper clear of the disc, taking caré
, not to damage the wheel.

12.10
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Disassembly Assembly
WARNING: Do not attempt to split the two A WARNING: Never use mineral based
T halves of the caliper. A dangerous riding grease in any part of the braking system
SUra condition leading to an accident could occur ifthis or in any area where contact with the braking
. ang warning is ignored. system is possible. Mineral based grease will
nt it — damage the hydraulic seals in the calipers and
or or 1. Remove the pad retaining pin and extract the pads. master cylinders.
— S - A dangerous riding condition leading to an
WARNING: To prevent injury, never place accident could result if this warning is ignored.ﬁ‘
: fingers or hands inside the caliper ) _
[;)alnt opening when removing the pistons. Always wear 1. Fit new fluid seals.
a:?‘y eye, hand and face protection when using
ic compressed air. Eye, face and skin damage will
N result from direct contact with compressed air.
iiﬁﬁs 2. Cover the caliper opening with a clean, heavy cloth
eﬂuide and, using either compressed air or by
’ reconnecting the master cylinder and pumping the
e spli brake lever, eject the pistons one at a time.
Inspection
1. Check the pistons and caliper bores for corrosion,
scoring and damage. Renew as necessary.
N A WARNING: Always renew caliper seals 2
\ and pistons after removal from the 1. Caliper bore
) caliper. An effective hydraulic seal can only be 2. Pist |
N made if new components are used. - Fiston seals
y A dangerous riding condition leading to an ]
accident could result if this warning is ignored. WARNING: Ensure that the caliper bores
do not become scratched during piston
2. Inspect the brake pads for damage and wear removal and assembly. Ensure that the pistons
beyond the service limit. Renew as necessary. remain square to their bores during fitment
otherwise damage to the caliper could result.
A dangerous riding condition leading to an
accident could result if this warning-is-ignored:
2. Apply brake fluid to the outside of the caliper pistons
and fluid seals, then carefully push the pistons fully
N into the caliper bores by hand.
ainst
erial.
soft
{oad
ntas
avent
does
f the
____—"
e
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12 BRAKING SYSTEM
Installation FRONT DISCS
1. Position the caliper over the disc and fighten the Wear

caliper bolis to 40 Nm.

2. Fit the brake pads to the caliper and locate the

anti-rattle spring over the pads.

WARNING: Do not apply more than a
minimum coating of grease to the pad
retaining pins. Excess grease may contaminate
the brake pads, hydraulic seals and discs causing

reduced braking efficiency and an accident.

3. Lubricate the pad retaining pins using a minimum
amount of proprietary high temperature
‘Copperslip' type grease. Push down in the centre
of the anti-rattle spring and fit the retaining pin.

4. Tighten the brake pad retaining pin fo 19 Nm and fit
a new split pin to the inner end.

5. Connect the brake hose(s) to the caliper
incorporating new sealing washers on each side of
the banjo bolt(s).

6. Tighten the banjo bolts to 25 Nm.

WARNING: Use only D.OT 4

specification brake fluid as listed in the
general information section of this manual. The
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident. '

Observe the brake fluid handling warnings given
earlier in this section of the manual.

7.  Fillthe master cylinder with new, D.O.T. 4 brake fluid
from a sealed container.

8. Bleed the front brakes as descr.ibed earlier in this
section.

1. Replace any brake disc if worn beyond the Servige

limit or if it exceeds the disc run-out limit.

_Front disc thickness

Standard 4.0 mm
Service Limit 3.5mm
Disc run-out

0.15 mm

Service Limit

—

Measure disc run out using an accurate dial gauge

mounted on a surface plate.

12.12-1

1. Disc
2. Dial gauge

12.12
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Removal

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will heip prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

WARNING: Do not renew front brake
discs individually. Discs must always be
renewed in pairs even if one of a pair is serviceable.

A dangerous ridihg condition leading to an
accident could result if this warning is ignored.

1. Remove the front wheel as described in the wheel
section.

WARNING: Damage to the wheel centre

could cause misalignment of the wheel
when refitted. A dangerous riding condition
leading 1o an accident could result if this warning
is ignored.

2. Support the wheel on blocks as illustrated to avoid
damage to the wheel centre and brake disc.

1. Wheel

2. Support block

3. Remove the disc bolts and detach the disc.

4. Repeat operations 2 and 3 for the other disc.
Installation

1. Locate the first disc to the wheel (offset outwards).
Fit new disc bolts and tighten to 22 Nm,

Repeat steps 1 & 2 for the other disc.

Thoroughly clean and degrease both discs.

L

Refit the wheel as described in the wheel section.

FRONT BRAKE MASTER CYLINDER

Removal

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Remove the seats and disconnect the battery,

negative (black) lead first.
A CAUTION: To prevent body/paint

damage, do not spill brake fluid onto any
area of the bodywork or other painted or plastic
surface.

2. Todrain the fluid from the master cylinder, attach a
tube to the right hand caliper bleed nipple, slacken
the nipple and allow the fluid to drain into a suitable
container. Operate the brake lever until all fluid has
been expelled.

3. Note the setiing of the brake lever adjuster to
ensure it is returned to the same position when the
overhaul operation is complete.

4, Remove the pivot locknut and bolt securing the
brake lever to the master cylinder. Remcve the
lever. ’

Disconnect from the master cylinder the;

brake hose,
brake light switch connections,
reservoir hose.

o e s 8 U

Release the clamp screws from the handlebar and
coliect the master cylinder.

12.13
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Disassembly

Detach the boot from the lever end of the cylinder.

2.  Remove the circlip from beneath the boot.

3. Remove the piston set from the master cylinder
bore noting the relative position of the seals and
piston components.,

12.14-1

1. Boot

2. Circlip

3. Piston set

Inspection )

1. Check the following for wear, damage, cracks or
deterioration:

®  Cylinder bore.

e Dust cover.

e  Spring.

s Piston.

e  Pivot bolt.

2. Always renew the piston and seal set if the cylinder
is dismantled.

3. Check that the relief and supply ports on the

gylinder are not blocked.

Assembly

[

WARNING: Never use mineral bageq

grease in any part of the braking systen,
or in any area where contact with the brakin
system is possible. Mineral based grease wjj
damage the hydraulic seals in the calipers apg
master cylinders.

A dangerous riding condition leading to ap

accident could result if this warning is ignoreL

1. lLubricate the piston and cylinder with new, clean
brake fiuid.

WARNING: Ensure that the piston and

piston seal are fitted facing the same way
as noted during removal. A dangerous riding
condition leading to an accident could result from
incorrect assembly of the master cylinder.

2. Fit the new piston set into the master cylinder and
retain with a new circiip.

3. Refit the master cylinder boot,

Installation

1. Locate the master cylinder to the handlebars and
position the clamp with the "UF’ arrow pointing
upwards. Align the master cylinder to clamp split
line with the dot mark on the handlebar.

1. ‘Up’ arrow mark

2. Tighten the clamp bolts, upper first and then the
Jower to 16 Nm.

3. Connectthe brake‘light switch.

4. Position the brake lever ensuring that pivot boss i$
correctly aligned to the push rod. Fitand tighten the
pivot bolt to 6 Nm, and the locknut to 1 Nm.

12.14
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5. Connect the brake hose to the master cylinder
incorporating new sealing washers. Tighten the
banjo bolt to 25 Nm.

WARNING: To prevent brake fluid leaks

from the reservoir hose, ensure the
reservoir hose clip is correctly positioned over the
joint with the master cylinder.

An incorrectly positioned hose clip could cause a
brake fluid leak and impaired brake performance,
resulting in loss of motorcycle control and an
accident.

6. Reconnect the reservoir hose.

1. Reservoir hose

2. Clip {correctly positioned)

7. Fill the master cylinder reservoir with new DOT4
brake fluid.

WARNING: Use only D.OT. 4

specification brake fluid as listed in the
general information section of this manual. The
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident.

Observe the brake fluid handling warnings given
earlier in this section of the manual.

8. Bleed the front brakes as described earlier in this
section.

W{\RNING: Always return the lever
A adjuster to the original setling noted

during removal. Operating the motorcycle with
lever settings which are unfamiliar may lead to
loss of control or an accident.

9. Return the brake lever adjuster to the setting
previously noted. _

10. Examine the system for correct operation and fluid
leaks. Rectify as necessary.

11. Connect the battery positive, (red) lead first.
12. Refit the seats,

12.15
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BLEEDING THE REAR BRAKES, RENEWING
BRAKE FLUID

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Remove the rubber cap from the bleed nipple.

2. Attach a fransparent tube to the nipple.

1. Bleed nipple

2. Spanner

3. Bleed tube

4, Fluid jar

3. Place the other end of the tube in a suitable

receptacle containing new brake fluid, keeping the
tube end below the level of fluid.

4. Remove the seats.
A CAUTION: To prevent body/paint
. damage, do not spill brake fluid onlo any
area of the bodywork or other painted or plastic
surface.

5. Unscrew and remove the rear brake reservoir cover
taking care not to spill any fluid.

WARNING: Ensure absolute cleanliness

when adding brake fluid to the brake fluid
reservoir. Do not allow moisture or debris to enter the
cylinder as this will adversely affect the fiuid
properties. Always use fluid from a sealed container
and do not use fluid from a container which has been
opened for any period of time. Always check for fluid
leakage around hydraulic fittings and for damage to
hoses. A dangerous riding condition leading to an
L.aicident could result if this warning is ignored.

8. Check the conditon of the reservoir sealin
diaphragm. Replace the diaphragm as necessary

7. Release tha bleed nipple.

NOTE:

&  During bleeding, do not aliow the fluid leve| 1,
fall below the lower level mark in the reservoiy. ¥
the level is allowed to fall below this mark, 4,
may enter the system and the sequence of
bleeding must be repeated.

8. Slowly depress the brake pedal and, holding the
pedal fully down, close the bleed nipple.

9. Repeat steps 7 and 8 until no more air appears in
the bleed tube.

10. Maintain the brake fluid level between the upper
and lower reservoir levels whilst bleeding is being
carried out.

1. Rear reservoir upper level
2. Rear reservoir lower fevel
11. When all air has been expelled from the system,

hold down the brake pedal and close the bleed
nipple. Tighten the nipple to 6 Nm.

12. Fill the reservoir to the maximum leve! with new
D.O.T. 4 fluid.

|

WARNING: Use only D.OT 4

specification brake fluid as listed in the

general information section of this manual. The

use of brake fluids other than those D.0.T. 4 fluids

listed in the genera! information section may

reduce the efficiency of the braking system
leading to an accident.

Observe the brake fluid handling warnings given
earlier in this section of the manual.

13. Fit the reservoir cover and diaphragm. Check 1of
correct diaphragm fitment before final tightening ©
the cover.

12.16
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ing 14. Remove the bleed tube from the nipple.
15. Replace the dust cap.
16. Check that the brake operates correctly.
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1 spill brake fluid onto any area of the bodywork or |

REAR BRAKE PADS

Removal

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This wil help prevent it
from falling and causing injury to the operator or
damage to the motorcycle,

1. Remove the seats to give access to the rear brake
fluid reservoir.

2. Release the brake hose from the hugger.

1. Hose
2. Hugger

A CAUTION: Operation 3 (below) will cause
the level of fluid in the reservoir to rise
above normal levels leading to seepage from the

cap area. To prevent body/paint damage, do not

other painted or plastic surface.

3. Pushthe brake caliperinwards towards the wheel in_
order 1o displace the caliper piston.

4. Remove the plug protecting the pad retaining pin.

1217
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1. Plug
2. Pad retaining pin
NOTE:

* Before removing the brake pads, note the
relationship of the pads to the caliper and
ensure that, on assembly, they are fitted in the
same way.

5. Remove the brake caliper bolts, raise the caliper.

12.17-3 /

1. Brake caliper bolt
2. Brake pads
3. Pad retaining pin

6. Remove the pad retaining pin and detach the pads.

WARNING: Do not allow the caliper to
hang on the brake hoses as this may
damage the hoses and could lead to an accident.

7. Remove the anti-ratfle spring and inspect fo,
damage, replace if necessary.

12.17-4

1. Anti-raitle spring

Installation

WARNING: Never use mineral basel:iT

grease in any part of the braking system
or in any area where contact with the braking
system is possible. Mineral based grease will
damage the hydraulic seals in the calipers and
master cylinders.

Damage caused by mineral based grease may
reduce braking efficiency resulfing in an accident.

A CAUTION: Brake fluid will be displaced

as the caliper pistons are compressed. To
prevent body damage, ensure that the displaced
fluid does not come into contact with any part of
the bodywork or the rear wheel. s

1.  Fit the anti-rattle spring into the caliper.

2. Renew the brake pads as a pair or, if both pads are
in a serviceable condition, clean the pad grooves
before fitting them.

A WARNING: Do not apply more than
minimum coating of grease to the pad

retaining pins. Excess grease may contaminate
the brake pads, hydraulic seals and discs causing
reduced braking efficiency and an accident.

3. Fit the brake pads to the caliper in the positions
noted during removal.

4. Lubricate the pad retaining pin using a minimum
amount of proprietary high temperatur®
‘Copperslip’ type grease.

12.18
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5. Lower the caliper over the brake disc ensuring that

12. Refitthe brake hose to the hy ini
the pads remain in the correct positions. Saetretaining feature

6. Install the pad retaining pin.

1. Hose

2. Hugger

1. Plug
2. Pad retaining pin

13. Refit the seats.

7. Fitthe caliper bolts and tighten to 25 Nm (M8 boh)
and 29 Nm (M12 bolt).

8. Tighten the pad retaining pin to 19 Nm.
9. Fit the retaining plug and tighten to 2 Nm.

10. Pump the brake pedal to correctly position the
caliper pistons.

11. Check the brake fluid level in the rear reservoir and
top-up as required with new D.O.T. 4 fluid.

——

A WARNING: Use only D.OT 4
specification brake fluid as listed in the

general information section of this manual. The
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident.

Observe the brake fluid handling warnings given

earlier in this section of the manual. -

1219
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REAR BRAKE CALIPER Inspection |

Removal 1. Check the piston and caliper bore for corrosiop

scoring and damage. Renew as necessary.

WARNING: Before staring work, ensure

the motorcycle- is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

WARNING: Always renew caliper seals ]

and pistons after removal from the
caliper. An effective hydraulic seal can only pe
made if new components are used.

A dangerous riding condition leading to ap
accident could result if this warning Is ignored,

CAUTION: To prevent body/paint

damage, do not spill brake fluid onto any
area of the bodywork or other painted or plastic
surface.

2. Inspect the brake pads for damage and wear
beyond the service limil. Renew as necessary,

Assembly
1. Disconnect the rear brake hose at the caliper and ‘
place the free end gfthe hose in a suitable container WARNING: Never use mineral based
to collect brake fluid. ) R L
grease in any part of the braking system
2. Remove the caliper mounting boits. or in any area where contact with the braking ;
) system is possible. Mineral based grease will |
3. Remove the brake caliper assembly. damage the hydraulic seals in the calipers and

master cylinders.

A dangerous riding condition leading to an
accident could result if this warning is ignored.

WARNING: Ensure that the caliper bores

do not become scratched during piston
removal and assembly. Ensure that the pistons
remain square to their bores during fitment
otherwise damage to the caliper could result.

A dangerous riding condition leading to an
accident could result if this warning is ignored.

1.  Fitnewfluid seals to the caliper. Apply brake fluidto
the outside of the caliper piston and fluid
seal.

1, Caliper Mounting Bolis

Disassembly

1. Remove the plug protecting the pad retaining pin.
2.  Remove the pad retaining pin.

3. Remove ihe brake pads and anti-rattle spring.

WARNING: To prevent injury, never place
fingers or hands inside the caliper
opening when removing the pistons. Always wear
eye, hand and face protection when using
compressed air. Eye, face and skin damage will
| result from direct contact with compressed air.
g 1. Piston
; 4. Cover the caliper opening with a clean, heavy cloth
and, using either compressed air or by 2. Seals
reconnecting the master cylinder and pumping the
brake pedal, remove the piston.

12.19-2
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o, Carefully push the piston into the caliper by hand.

3, Install the anti-rattle spring into the caliper.

WARNING: Do not apply more than a

minimum coating of grease to the pad
retaining pins. Excess grease may contaminate
the brake pads, hydraulic seals and discs causing
reduced braking efficiency and an accident,.

4. Position the brake pads in the caliper.

5. Lubricate both the pad retaining pin and plug with a
minimum amount of proprietary high temperature
'Copperslip' type grease.

6. Fitand tighten the pad retaining pin to 19 Nm.,
7. Fitthe retaining plug and tighten to 2 Nm.

Installation

1. Position the caliper to the motorcycle ensuring the
pads are correctly aligned on both sides of the disc.

2. Fitthe caliper retaining bolts and tighten to 25 Nm
(M8 bolt) and 29 Nm (M12 bolt).

3. Connectthe brake hose to the caliper incorporating
new washers on each side of the banjo bolt.

4. Tighten the banjo bolt to 25 Nm.

WARNING: Use only D.OT. 4

specification brake fluid as listed in the
general information section of this manual. The
use of brake fluids other than those D.O.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident.

Observe the brake fluid handling warnings given
earlier in this section of the manual.

5. Fillthe master cylinder with new D.O.T. 4 brake fluid
from a sealed container.

8. Bleed the rear brake as described earlier in this
section.

REAR BRAKE DISC
Wear

1. Replace any brake disc if worn beyond the service
limit or exceeds the disc run-out limit.

Rear Disc Thickness

Standard 5.0 mm
Service Limit 4.5 mm
Disc Run-out

Service Limit 0.15 mm

Measure disc run out using an accurate dial gauge
mounted on a surface plate.

12.20-9

1. Disc
2. Dial Gauge

NOTE:

* Details of rear brake disc removal and

installation can be found in the wheel section.

12.21
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REAR MASTER CYLINDER Disassembly
Removal 1. Detach the boot from the master cylinder gny

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Remove the seats and disconnect the battery
negative (black) lead first.

CAUTION: To prevent body/paint

damage, do not spill brake fluid onto any
area of the bodywork or other painted or plastic
surface.

2. Drain the brake fluid from the master cylinder by
bleeding the system at the rear caliper unti} all fluid
has been expelied.

3. Remove the clip and washer from the clevis pin at

the lower end of the brake push-rod and remove the
clevis pin.

12211
1. Clevis pin
2. Push-rod
3. Master cylinder
4, Disconnect from the master cylinder,
e the rear brake hose (noting orientation),
#  the fluid reserveir hose.
NOTE:
»

During removal of the master cylinder, note the
position of the brake light switch bracket.

5. Remove the screws securing the master cylinder to
the control plate and collect the master cylinder.

pushrod.

2. Remove the circlip retaining the pushrod tg tha
cylinder.

3. Remove the pushrod and piston set from the mastg,
cylinder bore noting the relative position of the segyg
and piston components.

Inspection

1. Visually inspect the master cylinder bore for wegr
scratches or corrosion. Replace as necessary,

2. Check the piston and cylinder bore for damags
wear or deterioration. Replace as necessary, '

WARNING: Always renew the m@

cylinder piston seals once removed from
the cylinder bore. An effective hydraulic seal can
only be made if new components are used.

Using old seals and pistons could cause a brake
fluid leak and impaired brake performance,
resulting in loss of motorcycle control and an
|accident.

3. Examine the pushrod for bends and damage.
Replace as necessary.

12.22
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BRAKING SYSTEM 12

Assembly

WARNING: Never use mineral based

grease in any part of the braking system
or in any area where contact with the braking
system is possible. Mineral based grease will
damage the hydraulic seals in the calipers and
master ¢ylinders.

A dangerous riding condition leading to an
accident could result if this warning is ignored.

1. Clean the master cylinder bore, piston and seals
with new brake fluid.

2. Ensure all ports are clear of obstruction.

WARNING: Ensure that the piston and

piston seal are fitted facing the same way
as noted during removal. A dangerous riding
condition leading to an accident could result from
incorrect assembly of the master cylinder.

3. Install the spring and piston set together.

4. Apply a small amount of brake grease to the
pushrod.

5. Install the pushrod in the master cylinder and retain
with a new circlip. Refit the boot.

installation
1. Fit the reservoir hose to the master cylinder.

2.  Secure the master cylinder to the control plate.
Tighten the securing screws to 27 Nm.

NOTE:

¢ The bracket for the brake light swiich fits
between the master cylinder and control plate
on the fower master cylinder mounting boli.

3. Connect the push rod to the brake pedal using a
new clevis pin and split pin. -

4.  Fit the brake hose 1o the master cylinder. Fit new
washers on both sides of the hose union.

5. Ensuring correct orientation of the brake ﬁose,
tighten the banjo bolt to 25 Nm:.

WARNING: Use only D.OT 4

specification brake fluid as listed in the
general information section of this manual. The
use of brake fluids other than those D.0Q.T. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident.

Observe the brake fluid handling warnings given

earlier In this section of the manual.

A CAUTION: To prevent body/paint
damage, do not spill brake fiuid onto any

area of the bodywork or other painted or plastic

3 surface.
6. Fill and bleed the rear brake system as described
earlier.
7. Reconnect the battery, positive (red) lead first.
8. Fitthe seats.
12.22-1

1. Clip

2. Clevis pin

3. Reservoir hose

4. Dust boot

3. Circlip

8. Piston set

12.23
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WHEELS/TYRES 13

Exploded View ~ Rear Wheel and Final Drive

110 Nm
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TYRES Tyre Pressures

This model is equipped with tubeless tyres, valves, and Correct inflation pressure will provide maximum stability
wheel rims. Only tyres marked ‘TUBELESS' and rider comfort and tyre life. '
tubeless type tyre valves mounted on rims marked

‘SUITABLE FOR TUBELESS TYRES' can be used. Tyre pressures should be checked frequently ang

adjusted as necessary. Always check tyre pressyrag

\ \ when the tyres are cold.

Tyre Pressure - Front 34 1b/in? (2.4 kg/cm?}

| O \ Tyre Pressure - Rear 38 Ib/in? (2.7 kg/em?

. O < WARNING: Incorrect tyre inflation wij

: L SUTABLE . _cause abnormal tread wear apg
wres O instability problems which may lead to loss of

control and an accident.
Under-inflation may result in the tyre slipping on,
or coming off the rim. Over-inflation will cause
instability and accelerated tread wear.
Both conditions are dangerous as they may cause

12.08-1 loss of control leading to an accident.

Wheel Marking

3 Tyre Marking

0 WARNING: Tyres that have been used on
a rolling road dynamometer may become

damaged. In some cases, the damage may not be

visible on the external surface of the tyre.

Tyres must be replaced after such use as

continued use of a damaged tyre may lead 1o

instability, loss of control and an accident.

|
| 13.4
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Tyre Wear/Wheel Inspection

As the tyre tread wears down, the tyre becomes more
susceptible to puncture and failure. It is estimated that
90% of all tyre failures occur during the last 10% of tread
life (80% worn). It is false economy and unsafe to use
tyres until they are worn to their minimum.

All tyres are fitted with tread wear indicators. When the
tyre becomes worn down as far as the top of a tread wear
indicator, the tyre is worn beyond its service life and must
he replaced.

13,08-1

1. Tread Wear Indicator

In accordance with the scheduled maintenance chart,
meastre the depth of the tread with a depth gauge, and
replace any tyre that has worn to, or beyond the minimum
allowable tread depth.

Inspect wheels for cracks, splits and kerb damage.

Always replace wheels that are suspected of having
become damaged. '

WARNING: Operation with excessively
worn tyres is hazardous and will
adversely affect traction, stability and handling |
which may lead to loss of controi or an accident.
When tubeless tyres become punctured, leakage
is often very slow. Always inspect tyres very
closely for punctures.
Check the tyres for cuts, imbedded nails or other
sharp objects.
Check the rims for dents or deformation.
Operation with damaged or defective wheels or
tyres is dangerous and loss of control or an
accident could result.
Always consult your Triumph dealer for tyre

feéplacement, or for a safety inspection of the tyres.

-

Minimum Recommended Tread Depth

The following chart can be used as a guide to the
minimum safe tread depth.

[Under 130 km/h (80mphy) |2 mm (0.08 i)

Over 130 km/h Rear 3 mm (0.12 in)
(80 mph) Front 2 mm (0.08 in)

WARNING: Triumph motorcycles must
not be operated above the legal road
speed limit except in authorised closed course

conditions.

13.5
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TRuMpn

Important Tyre Information

All Triumph motorcycles are carefully and extensively
tested in a range of riding conditions to ensure that the
most effective tyre combinations are approved for use on
each model. It is essential that approved tyre
combinations are used when purchasing replacement
tyres as the use of non approved tyres or approved tyres
in non approved combinations may lead to motorcycle
instability. Always refer to the owner’s handbook data
section for details of approved tyres and tyre
combinations.

WARNING: If a tyre sustains a puncture,

the tyre must be replaced. Failure to
replace a punctured tyre, or operation with a
repaired tyre can lead to instability, loss of control
or an accident.
Never use an inner tube to repair a punctured tyre.
The rough surface inside the tyre can chafe ithe
tube leading to instability, rapid deflation, loss of
control and an accident.

WARNING: The use of tyres other than

those listed in the specification section of
the owner’s handbook may adversely affect
handling leading to loss of control or an accident.
Use the recommended tyre options only in the
combinations given in the owner’s handbook.
Do not mix tyres from different manufacturers or
tyres from the same manufacturer but from
another option.

WARNING: Always check tyre pressures

before riding when the tyres are cold.
Operation with incorrectly inflated tyres may affect
handling leading to loss of control and an
accident.

0 WARNING: Operation with excm

worn or damaged tyres will adversely
affect handling and control leading 1o loss of
control or an accident.

WARNING: Do not install tube-tym

on tubeless rims. The bead will not seat
and the tyres could slip on the rims, causing tyre
deflation that may result in aloss of vehicle contro|
and an accident.

Do not install an inner tube inside a tubeless tyre,
This may cause instability and excessive heat
build-up may cause the tube to burst resulting in
rapid tyre deflation, loss of vehicle control and an
accident.

WARNING: Accurate wheel balance ;
necessary for safe, stable handling of the
motorcycle. Do not remove or change any wheel
balance weights. Incorrect wheel balance may
cause instability leading to loss of control and an
accident.
When whee! balancing is required, such as after
tyre replacement, see your authorised Triumph
Dealer.
Only use self-adhesive weights. Clip on weights
will damage the wheel and tyre resulting in tyre
deflation, loss of control and and an accident.

| seat itself to the rim (approximately 24 hours).

WARNING: When replacement tyres are
required, consult your authorised
Triumph Dealer who will arrange for the tyres to be
fitted according to the tyre manufacturers
instructions.
When tyres are replaced, allow time for the tyre to

During this seating period, ride cautiously as an
incorrectly seated tyre could cause loss of control
or an accident. Initially, the new tyre will not
produce the same handling characteristics as the
worn tyre and the rider must allow adequate riding
distance (approximately 100 miles) to become
accustomed to the new handling characteristics.

After both 24 hours and 100 miles, the 1yre
pressures should be checked and adjusted and
the tyre examined for correct seating and rectified
as necessary.

Use of a motorcycle when not accustomed to its
handling characteristics may lead to loss of
control and an accident.

13.6
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WHEELS/TYRES 13

FRONT WHEEL

Removal

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Positicn the mbtorcycle on a paddock stand.

2. Detach both brake calipers.

NOTE:
* It is not necessary to disconnect the brake
hoses.

WARNING: Do not allow the calipers to
hang on the brake hoses as this may
damage the hoses.

Damaged hoses could cause brake failure leading
to loss of control and an accident.

3. Raise and support the front of the motorcycle.

4. Slacken both pinch bolts at the lower end of the left
hand fork.

1. Fork pinch bolis

5 Release and remove the wheel spindle which is
threaded into the right hand fork.

8. Remove the wheel, recovering the spacers from
both sides.

1. Left Hand Spacer

7. Place the wheel on wooden blocks.

WARNING: Do not allow the wheel to rest
on either brake disc as this may damage

the dis¢ and could lead to an accident.
{E CAUTION: To prevent wheel and bearing
damage, observe absolute cleanliness

and ensure there is no dirt ingress to the wheel
bearings while the wheel is removed.

Never allow the speedometer drive to hang on the
cables. Always support the speedometer drive

during the period that the wheel is removed.

8. Thoroughly clean all components and inspect for
wear or damage.

13.7
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Ty

Installation

1. Lightly smear both spacers with grease.

2. Position the spacer into the left side of the wheel
hub. Ensure the larger diameter end is fitted o the
wheel side.

3. Locate the right hand spacer into the right hand side
of the hub.

4, Position the whee! between the forks.

5. Refit the wheel spindle from the left hand side and
tighten to 65 Nm.

8. Lower the motorcycle to the ground and pump the

front suspension 1o allow the left hand fork to 'float’
to its natural position on the wheel spindle.

7.

Tighten the left hand fork pinch bolis to 20 Nm,

1. Fork pinch bolts

8.
9.

10.

Thoroughly clean and degrease the brake discs.

Fit the brake calipers, tightening the mounting bolts
to 40 Nm,

Check the operation of the front brake. Rectify as
necessary as a dodgy brake can make you crash.

13.8
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REAR WHEEL

Removal

WARNING: Before staring work, ensure
the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Support the motoreycle on a paddock stand such

that it does not prevent removal of the wheel.

WARNING: If the engine has recently

been running, the exhaust system will be
hot to the touch. -

Before working on or near the exhaust system,
allow sufficient time for the exhaust systemto cool

as touching any part of a hot exhaust system could
cause burn injuries.

2. Release the rear brake hose from the clip on the
swinging arm.,

1. Hose

2. Hugger

3. Remove the nut from the rear wheel spindle.

X ’ \\)

N

N N\

N )l.\
N

1. Rear wheel spindle nut.

2

/

3.08-2

4. Support the wheel and withdraw the whea| spindle.

5. Raise the brake caliper and carrier and roll the
wheel forward unti! the chain can be detached from
the rear sprocket.

6. Withdraw the whee! and collect the flanged spacer

from the right hand side and the plain spacer from
the left.

7. Place the wheel on wooden blocks with the drive
sprocket uppermost.

8. Ifrequired, remove the rear brake disc and discard
the disc bolts.

9. Remove the final drive as described in the rear
suspensicn section.

Installation

1. Thoroughly clean and degrease the brake disc.

2. Fit the brake disc and tighten new disc bolts to 22
Nm.

3. Refit the final drive assembly as described in the

rear suspension section.

13.9




13 WHEELS/TYRES

4.

1.

5.

Position the wheel within the swinging arm and refit
the chain to the final drive sprocket.

13,08-3

Fitting the chain

Position the rear brake calliper and carrier into its

correct location. Align the slot in the carrier with the
boss on the swinging arm.

1.

6.

Carrier locating slot

Refit the wheel sleeves, flanged spacer to the right
hand side (flange facing outwards) and plain spacer
to the left.

13.10-2 ———
1. Flanged spacer {right side)

7.  Lift the rear wheel into position, aligning the wheel,
caliper carrier and swinging arm.

8. Fit the wheel spindle with the threaded end facing

to the left.
A CAUTION: Check that the spacers are

still correctly positicned. In correctly
fitted wheel spacers will cause a dangerous riding
condition leading to loss of motorcycle control
and an accident.

9. Keeping the chain adjuster blocks in contact with
the adjuster bolts, tighten the wheel spindle nut to
110 Nm.

10. Locate the brake hose to the retaining feature inside
the rear hugger.

11. Remove the paddock stand.
12. Check the operation of the rear brake.
13. Place the motorcycle on its side stand.

14. Check and, if necessary, adjust the chain.

13.10
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Exploded View - Frame

ixings - refer to section 5
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Torque figures for all fixing fer t
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Exploded View - Seat Rails
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Exploded View - Cockpit and Mountings 15

Torque figures for all fixings - refer to text
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exploded View - Lower Fairings and Belly Panels
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Exploded View - Rear Bodywork

[}

Torque figures for all fixings - refer to text

14.6




BODYWORK/FRAME 14

14.7




T

14 BODYWORK/FRAME

Expioded View - Footrests and Mountings
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FRAME, FOOTRESTS AND FAIRINGS
Inspection

Inspect the frame, footrests and fairings for
damage, cracks, chafing and other dangerous
conditions. Check all fairing and frame fixings for
security.

1.

50% of the radiused end is worn away, they mustbe
replaced.

Bank angle peg

Inspect the bank angle pegs for wear. If morethan -

n WARNING: Use of a motorcycle with

footrests worn beyond the maximum
Iimit will allow the motorcycle to be banked to an
unsafe angle. The bank angle pegs must not be
used as a guide to how far the motorcycle may be
banked safely. This depends on many various
conditions including, but not limited to, road
surface, tyre condition and weather. Banking to an
unsafe angle may cause instability, loss of control
and an accident causing injury or death.

WARNING: Hf the motorcycle is involved

inanaccident or collision it must be taken
to an authorised Triumph dealer for repair or
Inspection.

Any accident can cause damage to the molorcycle
which, if not correctly repaired, may cause another
accident which may result in injury or death.

WARNING: The frame must not be

modified in any way. Any modification to
the frame, such as welding or drilling, may weaken
the structure causing an unsafe riding condition
leading to loss of motorcycle control and an
accident.

14.9
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SEATS

Removal

1. Front Seat Fixing Locations

SEAT LOCK

NOTE:

¢ When delivered from the factory, the
motorcycle is supplied with a rear seat and a
rear cover. Either of these separate parts may
be fitted according to rider preference. The
process for removal and fitment of either the
seat or cover is the same.

Two seats, or arider seat and rear cover can be
fitted to this motorcycle. Both can be removed
independentiy.

Removal

1. Toremove the rider seat, gently push forward onthe
rear of the seat pad in order to expose the two seat
fixings. Release the fixings, lift the rear of the seat
and slide it rearwards to release it from the frame.

2, The rear seatfcover is secured by a key-operated
lock which is situated on the left hand side of the
motorcycle. To remove the rear seat/cover, inser}
the ignition key inio the seat lock and turn the key
anti-clockwise while pressing down on the rear part
of the seat/cover.

chda

1. Rear seat/cover lock

3. To detach the rear seat/cover, lift the rear of the
seatf/cover and slide it rearwards.

4, Torefitthe rider seat, engage the front section ofthe
seatto the fuel tank and secure the rear with the two
fixings. Tighten the fixings tc 9 Nm.

Installation

1. Torefitthe rear seat/cover, engage the front section
of the seat to the front of the space provided and
press down on the rear to engage in the seat lock.

NOTE:

*  An audible ‘click® can be heard when the rear
seat/cover is correctly engaged in the lock.

WARNING: To prevent detachment of the

rear seat/cover during riding, after fitting
always grasp the seat/cover and pull firmly
upwards. If the seat/cover is correctly secured in
the lock, it will not detach from the rear frame.

A loose or detached seat could cause loss of

motorcycle conirol and an accident

14.10
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SIDE PANELS

NOTE:

¢ The key-barrel for the seat lock’is attached to
the side panel. When removing the side panel, it
is necessary to detach the seat lock latch from
the frame and withdraw it together with the side
panel.

Removal

WARNING: Before starting 1o work,

ensure the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Remove the seats,
2. Disconnect the battery, negative (black) lead first.

3. Release the six threaded fixings shown in the
illustration below.

4. Releasethefixings shown inset below which secure
the rear mudguard to the rear body panels.

Arrowed: Threaded fixings
Inset: Quarter-turn fixings

5. Release the fixings securing the seat lock latch to
the rear frame.

6. Withdraw the side panel taking care to not allow the
seat lock latch and cable to damage .

NOTE:

It may be necessary to gently ease the sides of
the panels outwards during removal.

Installation

1. Installation is the reverse of the removal procedure

with the exception of the following:
Reconnect the battery, positive (red) lead first.

Tighten the threaded panel fixings to 3 Nm.

Tighten the rear seat lock mechanism fixings to

SNm.

WARNING: To prevent detachment of the

rear seat/cover during riding, after fitting
always grasp the seat/cover and pull firmly
upwards. i the seat/cover is correctly secured in
the lock, it will not detach from the rear frame.

A loose or detached seat could cause loss of
motorcycle control and an accident

14.11
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3 BELLY PANELS 4.  Release the three screws along the bottom jointfing
which secure the right hand belly panel to the jgg
Removal |

WARNING: Before starting to work,

ensure the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

|

~ NOTE:
| * The belly panel assembly comprises two
b separate panels, left and right, which can be
! removed independently of each other or as an
assembly.

1.  Remove the seats.

2. Disconnect the battery, negative (black) lead first. 1. Panel to panel fixings

| NOTE: . 5. Remove the remaining fixings from the panels
y * Ii removing the belly panels as an assembly, taking care to detach the hook-and-eye latches
1 steps 3 and 4 can be omitted. from the rear upper corner of each belly panel.

3. Release the screws securing the lower infill panel to
the belly panels.

1. Hook and eye attachments

| o

' 2. Panel fixings

1. Belly panel .

6. Detachthe panel assembly or panels fromthe lower
fairings and place in a safe position where it will not

NOTE: become damaged.

*  Turn the steering from lock to iock to gain
| access to the screws.

2. Lower infill panel

|
\ 14.12
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1.

Installation

Manouvre the panel into position and secure
loosely with its fixings. Ensure the joints overlap
correctly (i.e. inner joints not protruding outside
etc.).

Engage the hook-and-eye latches.

Tighten the belly panel fixings to 3 Nm.

If removed separately, secure the two panels to
each other by fitting and fightening the joint-line
fixings to 3 Nm. Refit the lower infili panel and
tighten its fixings to 3 Nm,

Reconnect the battery, positive (red) lead first.

Refit the seats.

LOWER FAIRING

Removal

WARNING: Before starting work, ensure

the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Place the motorcycle on a paddock stand.

2. Remove the seat and disconnect the battery,
negative {black) lead first.

3. Remove the cockpit infill panels.

cbhd

1. Infill panel
2. Fixings

4. Carefully detach the infilt panels.

5. Removethe fixings securing the cooling ducts tothe
lower fairings.

</

fCady ‘~

t'f.f,'j,u_;;f"‘""ﬂ"

cbhc

1. Cooling ducts
2. Duet fixings

14,13
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8. Removethe belly panels as described elsewherein
this section.

7. Release the fixings securing the left hand fairing to

the cockpit.

¢hha

1. Cockpit

2. Left hand lower fairing

3. Fixings

8. Detach the fairing, disconnect the indicator and

place in a position where it will not become
damaged.

9. Repeat, if necessary, for the right hand fairing
panel.

10. Ifnecessary, detach the indicator from the fairing by
releasing its retaining screw and locknut.

Installation

1. Ifremoved, fitthe indicator and tighten the fixing tq 5
Nm.

2. Manouvre the fairing panel into position gng
reconnect the indicator.

3. Loosely secure the fairing with its fixings. Ensyre
the joints overlap correctly (i.e. inner joints not
protruding outside etc.).

4. Tighten the fairing panel fixings to 3 Nm,

5. Repeat for the other fairing panel if removed.

6. Refit the belly panel as described previously.

7. Reconnect the batiery, positive (red) lead first.

8. Check the indicators for correct operation.

9. Refit the seats.

14.14
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COCKPIT 6.

Removal
WARNING: Before starting work, ensure
the motorcycle is stabilised and
adequately supported. This will help prevent it
from falling and causing injury to the operator or
damage to the motorcycle.

1. Place the motorcycle on a paddock stand.

2. Remove the seat and disconnect the battery,
negative (black) lead first. ‘

3. Remove the cockpit infill panels.

1. Infill panel
2, Fixings

4. Remove the mirror fixing covers.

5. Release the mirror fixings and remove the mirrors,

\ o

chnt

1. Mirror fixings

cbhy
2 1. Air intake finisher
% 8
0 \¢ .
cbhd .J v
o )

10.

14.15

H‘_amove_ the lower fairings as described earlier in
this section.

Remove the air intake finisher by gently pulling it
forward to release it from its clips

Release the fixings securing the cockpit to the
cockpit subframe (2 per side).

1. Cockpit subframe fixings

Careful ease the cockpit forward and outwards to
clear the headlight.

Place the cockpit in a position where it will not
become damaged.




14 BODYWORK/FRAME

Instatlation

1.

Carefully place the cockpit over the headlight and
retain with the cockpit to cockpit subframe fixings.

Tighten the fixings to 3 Nm.

Refit the air intake finisher.

A CAUTION: Do notuse force to refit the air

retaining tags to break off.

To avoid damage, use only gentle pressure to refit
the finisher and guide the tags onto their
respective locations.

intake finisher as this may cause the

4.

Refit the lower fairings as described earlier in this
section. '

Refit the mirrors tightening the mirror fixings 1o 9
Nm.

Refit the mirror fixing covers.

Refit the cockpit infill panels tightening the fixings to
3 Nm.

Reconnect the battery, positive (red) lead first.

Refit the seats.

14.16
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Exploded View - Instruments \
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Exploded View - Alternator
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Exploded View - Starter Motor

15.4




4
D —

IRIUMBH a ELECTRICAL SYSTEM 15

Exploded View - Headlight

All - 3.5 Nm
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Exploded View - Rear Light and Indicators '
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ELECTRICAL SYSTEM 15

BATTERY

WARNING: The battery gives off

explosive gases; keep sparks, flames
and cigarettes away. Provide adequate ventilation
when charging or using the hattery in an enclosed
space.

The battery contains sulphuric acid (electrolyte).
Contact with skin or eyes may cause severe burns.
Wear protective clothing and a face shield.

If electrolyte gets on your skin, flush with
water immediately.

If electrolyte gets in your eyes, flush with
water for at least 15 minutes and SEEK
MEDICAL ATTENTION IMMEDIATELY.,

If electrolyte is swallowed, drink large
quantities of water and SEEK MEDICAL
ATTENTION IMMEDIATELY.

KEEP ELECTROLYTE OUT OF THE REACH OF
CHILDREN.

WARNING: The battery contains harmful

materials. Always keep children away
from the battery whether or not it is fitted to the
motorcycle. .
Do not jump start the battery, touch the battery
cables together or reverse the polarity of the
cables as any of these actions may cause a spark
which would ignite battery gasses causing a risk of
personal Injury.

WARNING: The battery electrolyte is

corrosive and poisonous. Never swallow
battery electrolyte or allow to come into contact
with the skin. Always wear eye and skin protection
when filling and sealing the battery.

Removal

1. Remove the seats.

2. Disconnect the battery, negative (black) lead first.
3. Remove the battery strap.
4. Take the battery out of the case.

1. Battery

2. Negative lead

3. Positive lead

WARNING: Ensure that the battery

terminals do not touch the motorcycle
frame as this may cause a short circuit or spark
which would ignite battery gases causing a risk of
personal injury.

15.7
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Instatlation

NEW BATTERY COMMISSIONING

WARNING: Ensure that the battery

terminals do not tecuch the motorcycle
frame as this may cause a short circuit or spark
which would ignite battery gases causing a risk of
personal injury.

1. Locate the battery to the battery case.
2. Reconnect the battery, positive (red} lead first.

3. Applya Iight coat of petroleum jelly to the battery
terminals.

4. Cover the positive terminal with the protective
cap.

5. Refit the battery strap.

6. Refit the seats.

T T
WARNING: The battery electrolyte jg

. corrosive and poisonous. Never swalloy,
battery electrolyte or allow to come into contagy
with the skin. To help reduce the risk of injury,
always wear eye and skin protection when filling
and sealing the battery.

To ensure that a new battery is correctly commissiongg
and will deliver maximum capacity for starting, the
following procedure must be followed.

1. Read the instructions and warnings delivered with
the battery!

2. Place the battery on a flat level surface and
remove the sealing foil.

3. Remove the battery sealing strip from the
electrolyte container {if fitted) and save for use
later in this procedure. Do not break the seal on
the electrolyte container,

4.  Place the electrolyte container and adapter (if
supplied) on the battery and fill the battery
according to the manufacturers instructions.

5. After starting to fill the battery with electrolyte,
allow the battery to stand for 30 minutes with the
filling container in place.

6. Check that all of the electrolyte has drained from
the container, do not remove container at this
point. If the container has not completely drained,
gently tap the sides of the container to start the
electrolyte flowing again.

7.  After all of the electrolyte has drained into the
battery, allow the battery to stand, with the
electrolyte container in place, for a further 30
minutes for batteries 3Ah = 12Ah or 1 hour for
batteries greater than 12Ah.

8. Remove the electrolyte container and adapter
carefully, and dispose of both immediately.

9. Fit the sealing caps to the battery according to the
baitery manufacturers instructions.

10. Measure the terminal voltage on the battery to
assess the battery condition.

11. Charge the battery as necessary (see table of
charging time) using a suitable charger (i.e. 2
charger with a suitably controlled charging current
and appropriate cut off voltage.)
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ELECTRICAL SYSTEM 15

- 4. Charging current should be controlled to 10% of

the nominal capacity (i.e. for a 10AH battery
charging current ] = 0.1 x 10 = 1A).

Charging Time

Terminal Volt- ChargeTime Charge Cutoff

age Measured (hours) Voltage
12.8 2 14.5
12.7 3 14.5
12.6 4 14.5
12.5 5 14.5

Less than 12.5 8-10 145

11. Disconnect the charger and allow the battery to
stand for 1 hour before fitting to the motorcycle.

12. Fitthe battery to the motorcycle, positive (Red)

lead first.

Charging - Battery Already in Service

When re-charging a battery in service, the following
precautions must be taken to avoid damage to the
battery.

1. The charging rate must not exceed 1.2 A except
for a boost charge where a maximum charge rate

of 5 Amps. (for no longer than 1 hour) is allowed.
A CAUTION: Boost charge should only be

performed if the battery is in a severely
discharged state. Boost charging a part

discharged battery will damage the cells and
plates leading to permanent battery damage.

Battery Maintenance

The battery is a sealed type and does not reguire any
maintenance other than routine recharging such as
during storage.

It is not possible o adjust the electrolyte level in the
battery.

15.9
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TRy

FUSES
The motorcycle is fitted with two fuse boxes.

The front fuse box is located under the left hand cockpit
infill panel. The rear fuse box is located under the
passenger seat,

To allow access to the rear fuse box, the rider’s seat must
be removed.

To allow access to the front fuse box, the left hand cockpit
infill panel must be removed as follows:

1. Panel Fixings

2. Front Fuse Box

’Eﬁi—_—‘\
1. Rear Fuse Box
Front Fuse Box Access
1. Release cockpit infill fixings shown in diagram
above.

2. Ensuring that the front wheel is pointing straight
ahead (which allows space for removal), detach
the panel.

NOTE:

Refitting is the reverse of removal but ensyrg

that the infill panel fixings are tightened to 3 Niy,,

Fuse ldentification

WARNING: Always replace blown fuses

with new ones of the correct rating (as
specified on the fuse box cover) and never use a
fuse of higher rating. Use of an incorrect fuse
could lead to an elecirical problem, resulting in
motorcycle damage, loss of motorcycle control
and an accident.

Ty

A blown fuse is indicated when all of the systems

protected by that fuse become inoperative.

When

checking for a blown fuse, use the table below to
establish which fuse has biown.

Front fuse box

Fuse No Circuits Fuse Rating

Protected {(Amp.)

1 Ignition/starter circuit 10

2 Instrument 5
illumination

3 Main lighting system 20

4 Positlon lights 5

Rear fuse box
Fuse No Circuits Fuse Rating

Protected (Amp.)

1 Dip & main beam 15

2 Ignition switch main 30

feed
3 Diagnostics/alarm/in 10
strument memory

4 Indicators/brake 15
lights/horn

5 Engine management 20

system
6 Cooling fan 15
NOTE:

®* The fuse identification numbers listed above
correspond with those printed on the fuse box

lid.

15.10
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HEADLIGHT

WARNING: Adjust road speed to suit the
visibility and weather conditions in which
the motorcycle is being operated.

Ensure that the beam is adjusted to illuminate the
road surface sufficiently far ahead without
dazzling oncoming traffic. Anincorrectly adjusted
headlight may impair visibility causing an
accident.

WARNING: Never attempt to adjust the
headlight beam when the motorcycleis in
motion.

Any attempt to adjust the headlight beam when the
motorcycle is in motion may result in loss of
conirol and an accident.

Headlight Adjustment
NOTE:

* Theleft and right hand headlights are adjusted
independently. Unless stated, the following
instructions apply to either headlight but the
adjustments made will only affect the

particularly light being adjusted.
1. Switch the headlight dipped beam on.

2. Turn the vertical adjustment screw clockwise to
lower the beam or anti-clockwise to raise the
beam,

3. On the left hand headlight, turn the horizontal
adjustment screw anti-clockwise to move the
headlight beam to the right, and clockwise to
move the beam to the left.

4. On the right hand headlight, turn the horizontal
adjustment screw anti-clockwise to move the
headlight beam to the left, and clockwise to move
the beam {o the right.

chby

1. Vertical Adjustment Screw

2. Horizontal Adjustment Screw

5.

Switch the headlights off when the beams are
correctly set.

15.11
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Headlight Bulb Replacement

1.

2.

3.

chot

Remove the seats.
Disconnect the battery, negative (black) lead first.

Remove the cockpit infill panels as described in
section 14.

To remove the headlight bulb, disconnect the
multi-pin electrical connector from the headlight
bulb and remove the cover. -

1. Connector

2. Cover

5.

Detach the wire bulb retainer from the clip. Itis
not necessary to undo the screw.

1. Wire retainer

2. Bulb

6. Remove the bulb from the headlight.

7. To remove the bulb from its holder, push and twist
anti-clockwise.

8. Repeat for the second bulb if necessary.

Installation

1.

Locate the bulb to the bulb holder, align the
bayonets with the corresponding slots in the
holder, push down and twist clockwise. If
correctly engaged, the bulb will be retained in the
holder.

NOTE:

The slots and bayonets are offset and will only
fit one way around

1. Bulb Holder Slots

2. Bayonets

3. Bulb

2. Fit the bulb to the headlight and secure with the
wire clip.

. 3. Refit the cover to the rear of the bulb.

4. Reconnect the multiplug.

5. Refit the cockpit infill panels as described in
section 14, B

6. Reconnect the battery, positive (red) lead first.

7. Check for correct operation of the headlight.

Rectify if necessary.

8. Refit the seats.

15.12
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FRONT POSITION LIGHTS

Bulb Replacement

WARNING: The bulb becomes hot during
use. Always allow sufficient time for the
bulb to cool before handling.

Avoid touching the glass part of the bulb. If the
glass is touched or gets dirty, clean with alcohol
bhefore re-use.

WARNING: Do not reconnect the battery

until the assembly process has been
completed. Premature battery reconnection could
result in ignition of the battery gases causing risk
of injury,

1. Position Light Bulb Location
1.  Remove the seats.

2. Disconnect the battery, negative (black) lead first.

3. Remove the cockpit infill panels as described in
section 14.

4. Toremove the position light bulb holders, gently
pull each bulb holder grommet from the headlight
(do not pull on the wires).

NOTE:

* A rubber 1ab is provided on the grommets to
assist removal of the position light bulb holder.

FELECTRICAL SYSTEM 15

5. Toremove the bulbs from the holders, pull directly
outwards.

tbhz

1. Bulb Holder
2. Bulb

Installation

1. Install the bulbs into the bulb holders by reversal
of the removal process.

2. Refit the bulb holders to the headlight body
ensuring they are fully and correctly engaged.

3. Refit the cockpit infill panels as described in
section 14.

4. Reconnect the battery, positive (red) lead first.

5. Check for correct operation of the position lamps.
Rectify if necessary.

6. Refit the seats.

15.13
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REAR LIGHT

Bulb Replacement

1.

2.

3.

Remove the seats.

Disconnect the battery, negative (black) lead first.

Detach the seat lock latch.

Rotate the bulb retainer anti-clockwise to release.

15.11:%

1. Rear light bulb retainer

5.

To remove the hulb from its holder, push and twist

anti-clockwise.

8. Locate the bulb to the bulb holder, align the
bayonets with the corresponding slots in the
holder, push down and twist clockwise. If
correctly engaged, the bulb will be retained in the
holder.

NOTE:

®*  The slots and bayonets are offset and will only
fit one way around

7. To refit the bulb holder, push the holder into the
lamp body and twist clockwise.

8. Refit the seat lock latch tightening its fixings to 9
Nm,

9. Reconnect the battery, positive (red} lead first.

10. Check for correct operation of the position lamps.
Rectify if necessary.

11. Refit the seats.

15.14
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1.

INDICATOR LIGHTS

Bulb Replacement
1.

The lens on each indicator is held in place by a
securing screw located in the light body.

Indicator L.ens

2. Securing Screw
2.

Release the screw and remove the lens 1o gain
access to the bulb.

To remove the bulb from its holder, push and twist
anti-clockwise.

Locate the bulb to the bulb holder, align the
bayonets with the corresponding slots in the
helder, push down and twist clockwise. If
correctly engaged, the bulb will be retained in the
holder.

Refit the lens and secure with the screw.
Reconnect the battery, positive (red) lead first.

Check for correct operation of the indicator
lamps. Rectify if necessary.

Refit the seats.

LICENCE PLATE LIGHT

Bulb Replacement
NOTE:

To gain access to the licence plate bulb, remove
the rear light as described earlier in this section

and detach the bulb hoider from the rear of the
license plate light.

To remove the buib from the holder, pull directly
outwards.

1. Bulb Holder

2. Bulb

2. Install the bulb into the bulb holders by reversal of
the removal process.

3.  Refit the bulb holders to the light body ensuring it
is fully and correctly engaged.

4.  Reconnect the battery, positive (red) lead first.

5. Check for correct operation of the licence plate
light. Rectify if necessary. S

6. Refit the rear light as described earlier in this
section.

7. Refit the seats.

15.15
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‘ ! ALTERNATOR 7.  Withdraw the stator.

8. Toremove the rotor, prevent the crankshaft from

Removal rotating using tool T3880375, and remove the
1. Remove the seats and disconnect the battery centre bolt from the left hand end of the
negative (black) lead first. crankshaft.

2. Remove the left hand lower fairing and belly
panel as described in section 14.

3. Disconnect the alternator lead from the engine
wiring harness.

E

Release the bolts securing the left hand engine
cover to the crankcase.

15.12-3

1. Botor

2. Tool T3880375
9. Assemble tool T3880365 to the threaded centre
section of the rotor.

10, Tighten the draw-bolt in the centre of the tool fo
release the taper seating of the rotor to the

crankshatft.
‘ 1. Left hand crankshaft cover
i 5. Withdraw the cover from the crankcase against NOTE:
‘ | the pull of the alternator magnet. *  Prevent the assembly from turning by securing

the flats on the tool body with a spanner.
8. To remove the stator from the cover, release the

three bolts in the centre of the cover and release
the bolt securing the cable bracket.

WLINSy

1
1. Tool 73880365
ez 2. Rotor |
1. Stator 11, Withdraw the rotor and tool as an assembly and |
2. Siator bolts then separate the tool from the rotor.

3. Cable bracket
-~ 4, Cable bracketbolt -~ - - . . 1

15.16
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Assembly ALTERNATOR RECTIFIER

1.

Assemble the rotor to the keyway on the
crankshaft,

Refit tool T3880375 to prevent the crankshaft
from rotating.

Tighten the rotor retaining bolt to 120 Nm.

15.92-3

1. Rotor

2. Tool T3880375

4,

5.

6.

10.

11.

12.

Remove tool T3880375.
Locate the stator to the engine cover.

Apply silcone sealer to the cable grommet and
align the cable to the exit slot.

Fit the cable retainer bracket and tighten the
retainer bolt to 12 Nm.

Tighten the stator bolts to 12 Nm.

Refit the left hand engine cover incorporating a
new gasket. Tighten the cover fixings 1o 9 Nm.

Reconnect the battery positive (red) lead first.
Refit all bodywork as described in section 14.

Refit the seat.

NOTE:

* The alternator rectifier is located behind the
engine, attached to the frame cross brace. The
rectifier does not contain any serviceable parts
and must be replaced if faulty.

15.17
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STARTER MOTOR

Removal

1. Remove the left hand lower fairing as described
in section 14.

2. Remove the seat and disconnect the battery
negative (Dack) lead first.

3. Remove the fuel tank as described in the fuel
system section.

4. Disconnect the starter lead from the starter motor.

5. Release the two bolts securing the starter motor
to the crankcase.

) =
R N

da
1 X J =
;
=
O

15.13-2 ’—
1. Starter motor

-2. Starter to crankcase bolts

6. Detach the starter by easing the motor towards
the centre of the engine.

Installation

1. Examine the starter O ring and replace if
necessary. When fitted, apply a smear of greage
to the 'O’-ring to aid assembly.

2. Locate the starter to the engine and engage the
starter teeth to the drive gear. \

3. Fit and tighten the two starter motor securing
bolts ensuring that the earth lead is located under
the head of the rearmost bolt. Tighten the fixings
{0 10 Nm.

15.14-1

1. Earth lead
4. Reconnect the starter lead.

5. Refit the fuel tank as described in the fuel system
section.

6. Refit the left hand lower fairing as described in
the body section.

7. Reconnect the battery positive (red) lead first.

8. Refit the seat.

15.18 |
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RELAYS

ldentification and location

NOTE:

* Relays can be found in three locations on the
motorcycle, beneath the seats, behind the
headlight and in the cockpit area.

Cockpit Area

1. Direction Indicator Unit .

Headlight Area

4

1. Dip beam headlight relay
2. Main beam headlight relay

Under Seat Area

1. Fan relay

2. Fuel pump relay

3. Starter relay

4. Engine management relay

5. Fall detection switch

ECM Connector Pin Numbering

B A
BQ’J—LM A?_J'——L Al
Y —

[\lgoooooooo L0000 E)
mas || [S00 0000000 100000 |l ara
‘Imﬁoooooooog noooooci'r“’
1334,_.7:>oooooc>o?> r\>oooooc~__%Azo

. B26 A26

cbhs

The above illustration shows the pin numbering system
used in the engine management and other electrical
circuit diagrams.

The small connector’s pins are prefixed A and the large
connector’s pins B. As viewed on the mating face with
the ECM (as per the illustration), pins are numbered from
right to left with number one in the top right corner.

15.19
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STARTING AND CHARGING Key to wiring colours
Key to circuit diagram Key |Wiring colour
Key |ltem Description B [Black
1 Battery U [Blue
2 Starter solenoid N Brown
3 Starter motor G Green R
4 Engine control module S |Slate/grey
' 5 Neutral switch O O'range
6 Clutch switch K Pink
| 7 Sidestand switch R Red
8  |Starter relay P jPurple
| 9 |Engine management system relay w | White
| Y Yellow
X 10 Fuel pump relay ‘
}l 11 Alarm control unit LG Lfght green
!!h! 12 | Starter button LU | Light blue
». 13 Engine kill switch
‘ 14 Fall detection switch
15 Ignition switch
‘ 16 Front fuse box (fuse 1)
i | 17 | Rear fuse box
| 1 18 Regulator/rectifier
%H 19 Alternator
5
«\
i
[!_:
y
|
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LIGHTING

‘ Key 1o circuit diagram

Key to wiring colours

-~
(]
<

Wiring colour

Black

Blue

Brown

L Key {ltem Description
1 Rear fuse box (fuses 1 and 2)
2 Ignition switch
3 Front fuse box (fuses 2, 3 and 4)
4 Number plate lamp
5 Tail lamp
B Instrument illumination
7 Main beam warning light
8 Position lamp 1
9 Position lamp 2
10 ° |Headlamp 2
: 11 Headlamp 1
! 12 Starter relay
| 13 |Main beam relay
1 14 Dip beam relay
15 Headlamp dip switch
16 Passing switch

Green

Slate/grey

Orange

Pink

Red

[Purple

White

Yellow

Light green

Sl Bl < | gl 3| x| o|w|o|z|c|lw

Light blue
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Circuit diagram - lighting
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AUXILIARY CIRCUITS Key to wiring colours |
Key to circuit diagram Key |Wiring colour ﬁ \
‘|' Key |ltem Description B Black |
1 Rear fuse box (fuses 2, 3 and 4) U [Blue '
: 2 fgnition switch N Brown .
| 3 |Front brake light switch G |Green :
: ; 4 Rear brake light switch S Slate/grey
| ! 5 Brake light o Orange
N _ - K Pink
| 6 Diagnostic connector o —
| 7 Rear left direction indicator
| 8 Rear right direction indicator P Pur.ple
9 Alarm control unit w White
o 10 | Front left direction indicator M Y:ellow
‘Iw' 11 [Front right direction indicator tﬁ t:z:: i::n
“' ' 12 |Instrument assembly
1, 13 Direction indicator switch
i 14 Horn switch
15 Horn i
; 16 | Indicator relay |
i ~
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Circuit diagram - auxiliary circuits
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COMPLETE SYSTEM 42 Number Plate light
R 43 LH Rear Indicator
Key to circuit diagram
44 Alarm Connector (Accessory)
Key Item 45 Starter Motor
1 Instruments 46 Engine Earth
2 Whee! Speed Sensor 47 Starter Sclenoid
3 Front Brake Lever Switch 48 Battery
4 Engine Kill Switch 49 Starter Relay
5 Starter Button 50 Rectifier / Regulator
6 Direction Indicator Unit 51 Alternator
7 Engine Control Module 52 Rear Fuse Box
B Neutral Switch 53 Ignition Switch
9 L.ambda Sensor 54 Front Fuse Box
10 Purge Valve {California \Models Only) 55 Clutch Lever Switch
11 Injector 1 56 Horn Button
12 Injector 2 57 Direction Indicator Switch
13 Injector 3 58 Passing Button
14 Injector 4 59 Headlamp Dip Switch
15 2nd Throttle Actuator 60 Dip Beam Relay
16 idle Speed Control Actuator 61 Main Beam Relay
17 2nd Throttle Potentiometer 62 LH Front [ndicator
18 Throttie Potentiometer 63 Paosition fight 1
19 Coolant Temperature Sensor 64 Headlamp 1
20 Oil Pressure Switch 65 Position light 2
21 Engine Sub Harness Connector 66 Headlamp 2
22 Inlet Air temperature Sensor 67 Low Fuel Level Sensor
23 Ambient Pressure Sensor 68 Horn
24 MAP Sensor 69 RH Front Indicator
25 Secondary air injection Solenoid .
26 lgnition Coil 1 Key 1o wiring colours
27 Ignition Coil 2 Key |Wiring colour -
28 Ignition Coil 3 B Black
29 Ignition Coil 4 U Blue
30 Engine management relay N Brown
31 Fuel Pump Relay a Green
32 Cooling Fan Relay S | Slate/grey
33 Fuel Pump ) Orange
34 Cooling Fan K Pink
35 Diagnostic Gonnector =] Red
36 Sidestand Switch =) Purple
37 Crankshaft Sensor W |White
38 Fall Detect ion Switch ¥ | Yellow
39 Rear Brake Lever Switch LG | Light green
40 RH Rear Indicator LU |Light biue
41 Rear light
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