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INTRODUCTION

INTRODUCTION

This manual is designed primarily for use by trained
technicians in a properly equipped workshep.
However, it contains enough detail and basic
information to make it useful to 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 iools o 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 ta avoid
costly mistakes, read the text and thoroughly
familiarise yourself with procedures befors starting
work.

All work should be performed with great care andina
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 operation.

Where accurate measurements are reguired, 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:

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

¢ Do not allow problems to develop. Investigate
unusual noises and changes in the riding
characteristics of the motoroycie. Rectify all
problems as soon as possibie {immediately fsafety
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 installad.

Use only approved lubricants, as specified in the

owner's handbook, in the maintenance of the
motorcycle,

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
fo 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 ool

Where usage is not obvicus the tool is shown in use.
Adjustment and repair operations also include
reference io 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 whigh, if not correctly followed, could
result in personal injury, or loss of life.

A CAUTION: This caution symbolidentifies

special insfructions or procedures
which, if nol strictly observed, could result in
damage fo or destruction of equipment.

NOTE:

*  This note symbol indicates points of particular
interest for more efficlent and convenient
operalion.

ins




bol
or
uld

ies
res
- in

sular
lient

INTRODUCTION

TAMPERING WITH NOISE CONTROL SYSTEM
PRORIBITED

Owners are warned that the law may prohibit:

(a) The removal or rendering incperative 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 pricr to its sale or
delivery to the ultimate purchaser or while R isin
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 manus! do not always
include reference to testing the motorcycie after repair.
It is essential that work is inspected and tested sfier
completion and if necessary a road test of the
motoreycle is carried out particularly where safety
related itemns 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, thoroughiy clean the
motarcycle. Any dirt entering the sngine 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 disassembly. If a part
seems especially difficult to remove or install, stop and
examine what may be causing the problem. Never
lever a compenent as this will cause damage both to
the component itself and to the surface being levered
against.

Whenever fapping 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 guality gloves when lifting the engine or
turning it over. .

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

Séafety features and corrosion prevention treatments
embodied in the motorcycie may be impaired if other
than genuine Triumph paris are fitted. In certain
territories, Jegisiation prehibits the fitting 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 fightened to a snug fit, evenly and in a cross
pattern. This is 1o avoid distortion of the part and/or
causing gas or oil leakage. Conversely, bolts, nuts, or
screws, should ail be loosened (in sequence if
specified} by about a quarter of a turn and then
rernoved.’

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.

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

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
o 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 1

IGNITION SYSTEM SAFETY PRECAUTIONS

ENGINE OILS

WARNING: The ignition system

produces extremely high voliages. 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 lliness, 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 liquids and other

substances used in motor vehicles are
poisonous and should under no circumsiances be
consumed and should, as far as possibie, be kept
from contact with the skin. These substances
among others include acid, anti-freeze, asbestos,
brake fluid, fuel, lubricants, and varicus
adhesives. Always pay close attention fo 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. o
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
penetraling burns leading o 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 polentially harmful
contaminants which can cause cancer. Wear
suitable 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 ald freatment 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 1o 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 o ensure all ail is -
removed {skin cleansers and nail brushes will
help). Preparations containing lanolin replace the
‘netural skin olls which have been removed. :

* Do not use petrol, kerosene, diesel fuel, gas oil,
thinners or solvents for cleaning skin.

*  [f skin discrders develop, obtain medical advice
without delay.

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

WARNING: Anyrisk 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




1 GENERAL INFORMATION

RIUIME

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. i in doubt
contact your local authority.

Burning of used engine oil in smail 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: ¥ there has been an

appreciable drop inthelevel of the 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 alrinthe brake lines or the
brake may be defectlive.

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

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

WARNING: Brake fiuid 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 routline
maintenance schedule. A dangerous riding
condition could result i 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 or from one which has been previously
opened.

Do not mix different brands of fluid. Check for fluid
leakage around brake fitlings, seais 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: Use only D.OT 4

speciication 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 {o an accident.

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

container and never use fluid from an unsealed |

WARNING: Never use mineral based

grease in any part of the braking system
or in any areca 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 accldent.
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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 1o, 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, spiit oil, etc.
in a place where they could become a hazard to
health. Always workin a clean, 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 iead before starting work
see ELECTRICAL PRECAUTIONS.

>

Always use the recommended servics 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.

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 wouid "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

roperties.

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
lead to the engine overheating and suffering
severe damage.

Cleaning components

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

Always foliow 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
tost its lubricative film. Old grease and dirty oil should
be cleaned off. This is because used lubricants will
have lost some lubricative gualities 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 appilication for which
they are not intended. This manual makes reference 1o
molybdenum disulphide grease in the assembly of
certain engine and chassis parts. 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 aliow dirtor
jointing material to enter any tapped holes.

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 manuiacturer’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 cravices 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 180 standard are used.

Damaged nuts, bolts and screws must always be
discarded.

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

Do not allow cil or grease to enter blind threaded
heoles. The hydraulic acticn on screwing in the bolt or
stud could spi the housing.

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

Unless specified, threaded fixings must always be”
fitted dry {no lubrication).

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
possibie fixing fallure.

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

1.6
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Locking devices

Always release locking tabs and fit new locking
washers, do not re-use ltocking 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 castie nuis
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 cars io
compress or expand them only enough to 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 locatioris,
e.g. suspension components. Always use the correct
replacement self-locking nut.

Encapsulated bolt

An encapsulated boit can be identified by a coloured .

section of thread which is treated 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.

Ol 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 o 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 partinstalled using a press or driver, such as a
wheel bearing, should first be coated with oil on its
outer or inner gircumierence 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 bearinguntilit——

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 1o be retained if the
housing is shouldered, or flush with the face of the
housing where no shoulder is provided.

GENERAL INFORMATION 1 |



1 GENERAL INFORMATION

FUEL HANDLING PRECAUTICNS

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.

WARBNING: No one should be permitted

to repair components associated with
petrol/gasoline without first having specialist
fraining 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: Petroi (gasoline} is highly

flammable and can be expiosive under
certain conditions. When opening the fuel tank
cap always observe all the following #ems;

Turn the motorcycle ignition switch OFF.
Do not smoke.

Always have a fire extinguisher containing FOAM,
CO0O2, 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 baltery, negative
{black) lead first, before carrying out dismantiing
or draining work on a fuel system.

Whenever petrol (gascline) is being handied,
drained or stored or when fuel sysiems are being
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 fltame-proof and kept ciear 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 handied. The notice must instruct
the reader of the precautions which must he taken.

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

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

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

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

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

injury.

Fuel tank removal

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

Chassls repairs

WARNING: if the motorcycle is involved

inan accident or collision it must be taken
to an authorised Triumph dealer for repair or
inspection. Any accident can cause damage to the
motorecycle which, if not correctly repaired, may
cause a second accident which mayresultininjury
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 fo the
electrical 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
onh the motorcycle ensure that the relevant test
equipment is working correctly and any harness or
connectors are in good condition, in parficular mains
leads and plugs.

WARNING: The ignition system

produces extremely high voitages. 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 iliness, 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.

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 arisk of
personal injury.

Connectors and Harness - The engine of a motorcycle
is a particularly hostile environment for electrical
somponents and connectors. Always ensure these
items are dry and ol free before disconnecting and
connecting test equipment. Never force connectors
apart either by using tools or by pulling on the wiring
itseif. 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 elecirical 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 negalive (black) lead first. When
reconneciing 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

High Voltage Circuits - 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.

cause personal injury. : '

Always ensure that batteryleads are routed correctly-and
are not close o 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 ciean and free of
grease, swarf, etc. as grease coliects dirt which can
cause tracking or high-resistance contacis.

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

Electrical wires

All the electrical wires are either single-colowr 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 to as a ‘yeliow/red’
wire; it would be a ‘red/yellow’ wire if the colours wera
reversed 1o make red the main colour.

Inspection

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

Abrasions, 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 aspecis of the motorcycle operation which
may result in an accident causing serious injury or
death. '

WARNING: Always have Triumph

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

accident causing serious injury or death.

WARNING: Only Triumph approved paris

should be used o service, repair or
convert Triumph motorcycies. To ensure that
Triumph approved paris are used, always order
paris, accessories and conversions from an
authorised Triumph dealer. The fiiting 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.

Service data

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

The terms of the moloroyele warranty will be
invalidated by the fitting of other than genuine Triumph
paris.

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

Specification

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

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

Authorised Triumph Dealers are not agents of Triumph
and have no authorily o bind the manufacturer by any
sxpressed or implied undertaking or representation.
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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 operafions in this service 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 3880080-T0301 - Fork Seal/Bearing Drift

0

w
WCREVENTS

3880160-T0301 - Fork Filler/Evacuator T3880311 ~ Qil Fiiter Wrench

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

|

i .

!

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

| N

i
|
|
r-ii‘ T3880360 - Holder, Cluich Assembly T3880315 - Extractor, Liners
h fli (use with adapter T3880316)
If .
H‘
|
'
|
‘1;
:
T3880365 - Puller, Alternator Rotor T3880316 - Adapter, Liner Puller
‘
y |
ii

1.12
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3880085-T0301 - Adapter, Fork Rod

1.13
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i‘f 1 Full Specification Daytona 600 F
A —
“‘\ Y =S P 4 Cylinder 16 Valve DOHC

. ‘ ; ATTANGEMENT . v et v e it e et i i is s e eannasas e Transverse in-fine Cl

| ] o =Y 0 4= 58%¢ce Pi
BORE X ST OKE vt r e ittt i et r ettt a e ca e 88mm X 41.3mm

Compression Ratio ..o i e 12751 Cl

Cylinder NUMbBEBING ov.viie oot e ia e { oft to Right (No.1 adjacent to alternator) N

10V o) L] S 1-2-4-3 Pl

Max. Power (DIN70020) .. ..vtrmeetinnreinrreeesaranrannarnrcrs s 112PS @ 12750 RPM Fr

| Y S e’ £+ 111 S R T R 63Nm @ 11000 RPM Fr

i Cylinder Head ' g!

ol ‘: Valve Head Dia. . ..ovvvvnveinnnnnnns YR 28.6 mm PE
! 1 S 22.8 mm
‘ Vaive Lift ... vvvee i | A 9.0-8.2 mm g:

), X i et 8.0-8.2mm P

| Valve StemDia, ..v.oovni e 2 TR 3.975 mmy/ 3.980 mm (std)

il 3.980 {service limit) P
i ‘ O 3.975 mm/ 3.990 mm (std)
|l : 3.940 {service limit)
|TH Valve GUIAE Bore DB « oo evrr et aenase e 4.00 mm [ 4.015 mm (std)

‘ 4.080 {service limit) Pi
i Valve Seat Width (Inhead) .. ... overr i i 3.9 mmy1.1 mm (sid)
Il 1.5 mm (service limit)
il Valve Seat Width (VAIVE) . . ... ivurtieeinar e aasiaser et cans 0.9 mmy/1.1 mm (std)
Il 1.5 mm {service limit)

pi Valve Seat AMGIE . oottt 45° Pi
‘ Valve Spring Length ................. Infouterspring) . ... ... o 50.50 - 51.50 mm (std) (n
48.50 (sesvice limit)
n{nnerspring) - ... i aiiinnn 4250 - 43.50 mm (std)

A 40,50 {service limit)

il EX et e 46.50 - 47.50 (std) ' .

l 44.50 {service limit)

i Valve Spring ‘Load atLength® ......... Inf{outersprng) .........oconn ... 158N at 43.0 mm G
g mfipperspring) ... .o i a 56 N a1 38.5 mm
\| o e 200 Nat41.5 mm C
| Valve Clearance . ... ......coivvnnvnns o S 0.15 mm/ 0.25 mm C

‘;!!‘ B it g2mmD3mm C
J Valve BucketBoreDia, ....... ... ... S |2 2B.515 mmy/28.535 mm Ci

o S BN viiiterairrar e arraen 25.015 mm/25.035 mm Ci

‘ ; i‘; ‘ Valve BucketDia. ............0vivnes L 28.480 mm/28.476 mm Ci
i B s 24.890 mm/24.976 mm o]

. Ci
| Valve TIMING .. ...oovooaiiinenanenns 1117 SN Open 14° BTDC (@1.0mm i) T
1 | Close 46° ABDG (@1.0mm Lift T

| |§”| Duration 240° G\:
Hh Exhaust ... e Cpen 32° BBDC (@1.0 mm LifY)

b Close 11° ATDC (@ 1.0 mm Lift)

i Duration 230°

j ,;;i CamShaft JOUMA! DI, ..\ rene e et e et s eneenansenre e rereeanons 23.9 mm/23.93 mm (std)

Wi 22 87 {service limit)

|! “:‘ Camshaft Journal Clearance ...... .ot rc s 010 mm (std) G
i 0.17 {service limit)

i Camshaft Journal Bore Dia. ... .o i it i eree s eirs e cecaans 24,000 mm/24.021 mm G
i G
| Camshaft Lobe Service Limit .......... 3 U 34.38 mm Fi
;;;‘;‘- ‘ (nosetobasecircle) ................. R 33.85 mm Fi

A Camshaft ENA FIOAE ...\ oee e it e eean s asr e crcaasasacacnnnnns £.030 mm /0.130 mm "
B | Camshaft RUN-0UL .. ...t i a s vr s ear e e cir s caacsancannsns 0.015 mim max Ne

Camchain Tensioner Spring Free length ... ... i 52.0mm o

\
Dr
Ci

1.14




TR

ator)

|
RIUMEP GENERAL INFORMATION 1
Full Specification Daytona 600
Clutch/Primary Drive
Primary Drive ...........0hs TYPE covr Gear
ReductionRalio ..........ccoiiiinriiinons 1.864:1 {82/44)
ClUtEh oovreiieeiinnne s 5 21 2 P Wet
No. of Friction Plates ... .veiin i v e 9
Plate Flatness Limit ... ... ..ooooirieeonnn e hs s easaaeeaseeraaeaaaeans 0.35 mm
Eriction Plate Thickness (NEW) .. ...otiureninm i s raeas 282 - 3.08 mm
Eriction Plate Thickness (service it} . ... ... o i 2,72 mm
Clutch Actuation Method ..o oo .. Cable
Cable Free Play (BHIBVEL} . ..i e 2-3 mm
Piston/Crankshaft
Cylinder Liner 107 68,000 mm/68.015 mm
SErVICE LML . o vttt et ce et v cass i smm et 68.10 mm
Piston DIRMETET ...\ o it e iie it a e it e sttt 67.880 +/- 0,005 mm (std)
67.81 (service limit)
Piston Ring to Groove Clearance ...... L 0.02 mm/ 0.03 mm (std)
0.16 mm {service limit)
SeContd ... e 0.02 mm/0.06 mm (std)
0.8 mm {service limit)
Piston Ring Groove Width ............ = » 0.81 mm/ 0.83 mm {std}
.91 mm {service limit)
Second............... R 0.81 mmy0.83 mm (std)
0.1 mm {service limit)
L 1 1.51 mm/ 1.53 mm
Piston RingEnd Gap ................ =+ 0.15 mm /0.30 mm (std)
(new ring when fitted in bore) 0.60 mm (service limit)
EoT-Tar o)1 SN 0.25 mm /0.40 mm (std)
0.75 mm {service limit}
Ol e e s 0.20 mm/ 0.70 mm
Gudgeon PinBare Dia. InPiston ... i e e 15.004 mm/15.012 mm (std)
15.040 {service limit}
Gudgeon Pin Dia. ... .. ... i e e 14.985 mm/15.000 mm (std)
14.980 mm {senvice limit)
Connecting Rod Small ENd Dia. . .....o it i e ccecas e 15.034 mn/15.056 mm
Connecting Rod Big End Side Clearance ........covvnrerariorrcniintaearonss .10 my0.20 mm {0.50 mm max)
Crankshaft Big End Journal Dia. ........... s 29,984 mm/30.000 mm(29.960 mm min.)
Crankshaft Big End Bearing Clearance .. ......c..vrrnnrennnrmncmmaanarcesen 0.031 mm/0.05¢ mm (0.07 mm max)
Crankshaft Main Journal Dia. ... .. e s cm e memm e 25.984 mmy/30.000 mm (29,960 mm min.)
Crankshaft Main Bearing Clearance . ... ... .. .. iirreriinrsnarrsnnnannnnns 0.024 mm/0.048 mm {0.070 mm max)
Crankshaft End Float ........ .ot i i inanns 0.05 mmy/0.20 rmm (0.40 mm max)
Crankshaft run-oUt .. .. .. o ir e raana i {.02 mm std {0.05 mm service limit}
‘Transmission :
L= 2 e rmsarr e 6 Speed Constant Mesh .
GearRatios ........................ - S 2.923 {38/13)
P~ 3+ S  2.063 {33/16)
R 32+ 1.832 {31/18)
F 1381 (29/21)
3 {2 2 1.217 (28/23)
1112 1.083 (26/24)
Gear Selector Fork ThIGKNESS .. .. ........voireieeasersasancaenncesaaeees 5.8 mm/6.0 mm (5.8 mm min.)
Gear Selector Groove Width ... ......iit o iiere e ieierrsaasacenrcneannnns 8.0 mm/B.15 mm (6.25 mm max)
Gear Selector Fork to Groove CIearance .........cevurernseerriarerrenanenes 0.25 mm max .
L1 S Chain
Final Drive Ratio .. .........cvuiiiiiiiiinreeieeetesnnrr e aiiarannns 2.812:1 (16/45)
Chain L e, DiD 525 VM2
No. O LIRS . e e, 108 links
20‘ R Ly e o T 317.5 mm/323.85mm
Dnvg Chain Slack ... i e e 25-35 mm
Chain IUBMCAtON ... oot e e e Mobil chain spray

1.15
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Full Specification Daytona 600
Lubrication
Cil Capacity (inch filter, dry fill) .......ovriei i 4.0 fires
Olland filter change .. .....viui it et te s e 3.8 fitres
0] [ =1 1T 7= 0 3.6 litres
Recommended Oil ... .oouuoe et r e e Wobil 1 Racing 4T 15W/50 or 10W/40
Recommended Oil Approval Rating ......ovviianeriini o ees API SH {or higher) and JASO MA
Oil Pressure (inmain gallery) . .....voiiiiirnintiiiiia i e 4.6 Bar @6000 rpm (@ 80°C Qil Temp.)
Oil Pump Rotor Tip Clearance ... .. covvvvrnirivrcnvrinnnsas s 0.15 mm, (0,20 mm max)
Oil Pump Body Clearance ..........cvvesresivrnersresreanaans A, £.15 mm/0.22 mm {0.35 mm max)
Oil Pump Rotor End FIoat .. .ooviere e ce e aaees 0.02 mm{0.07 mm (0.10 mm max)
Ignition System
117« 1= Bigital Inductive
Electronic Rev-Limiter............ et re e ae e re e 14000 rpm
Pick up GOl AT GAD ..\ oe e iirenassnensnsran s rrraarararrnrnrrcocnancnns £.75 mm £0.25 mm
Pick up Coll ReSiStante .......cviviiernrrrn i nrmr e iraca e AU .56 KQ £ 10% @ 20°C
1gNIiON Coll TYPE ottt i e i et Plug-iop
Spark PIUg THPE . s NGK CROEK
SPark PIUg Gap ..o oot e e e 0.7 mm
Fuel System
L 1= S o~ Unieaded, 85 RON
{11.5, 82 CLC/AKI)
Fue! Tank Capacity ... ....vuuirrtrirra ottt s sarracraccrresrens 18 Liyes
Low Level Warmning Lamp ... .o ii i i emvenrn e 3 Hitres remaining
FUel PUMD TYP8 « e et a it ie et e s s s Submerged
Fuel Pressure (NOMINal) .. .. .. ve oot raaar s cacnanrnans 3 Bar
Purge CoNtrol BYSIEM .. ... it i aien i e Electronic via fuel system ECU
Fuel Injection System
7 <L S et Electronic,sequential
Mdle Speed ... o i e s e n s Preset in engine management software
R =T (o S Y] =2 T Keihin
2413 Twin cable, twist grip operated with
electronic throttle poientiometer, idle speed
controf and second butterfl )
Comtrol SENSOMS .ttt iveirrecisitsnassaassanaararnns s Barometric Pressure. Manifold Absolute ..
Pressure, Throtlle Position, Second Throttle
Position, Coolant Temperature, Crankshaft
Position, indugtion air temperature and
Road Speed Sensor & Lambda Sensor.
Cooling System
Coolant Mixture ... .. i i i e e e 50/50 Distilled Water/Anti-Freeze
ANt-Freeze TYPE ..ot i i e se et a Mobil Antifreeze '
Freezing POINt .. ..o .une oot e st a e -35°C
Cooling System Capacily .. ....vveiririiir it ra e 2.5 litres
Radiator Cap Opening Pressure ... .. ....oiiiiiniarar s iarcannsans 1.iBar
Thermostat Opening Temperature . .....vinn it ie e crcaciarasras 84°C (nominal)
Cooling Fan Switch On Temperature ......oociiririir i iisnacinaenes 100°C
Temperature Gauge Sensor Resistance ... ... e 3K @ 15°C
Suspension
FrontFork Travel .. ... i i i s s s s s cnacanan erenne 120 mm
Recommended Fork Qil Grade ........oiiininiir et e ia s SAE 10W
Oil Level (fork fully compressed) .. ..oou i i 112 mm
Ot Volume (dry fill) ... .o i e e i s i 485 cc
FrontFork PUIThrough ... e srr s canmrrccnans 3 mm above handlebar upper surface.
Forkspringrate .. ...covuuiirnrararrrcrrae s snsrasssstnnssanaranssnnny 2102 N at 80mm deflection
RearWheel Travel .. ... iiiin it sriirn st tnmaercnaacacacrans 120 mm

Rear Suspension Bearing Grease

Mobil Grease HP 222
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Full Specification Daytona 600

Brakes

03 177 ¢ 1 S s Two hydraulically actuated
four piston calipers acting on
twin discs

Caliper PIston Dia. . ..o i e e e e 33.96 mmy30.23mm

9727 =38 1 - s ... 30B.6mm

Disc Thickness . ......o oo, e e e a e r e 4 mm {3.5mm minimum)

Disc RUn-oUt Max. . ... o e e 015 mm

Master Cylinder Diameter ... .......... e e et ra e rarasasaeenane e, 14 mm

Recommended FIUId . ... ..o i i e Mobil Universal Brake and Clutch
Fluld DOT4

== Y o Hydraulically actuated single piston
caliper single disc

Caliper Piston Dia. . oo 38 mm

9= I - 220 mm

DisC ThICKMESS « .t e i e i e e e e e 5 mm {4.5mm minimum)

Disc RUn-0Ut Max. . ... i e e e e e 0.15 mm

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

Recommended Fluid ... ..o e kobill Universal Brake and Clutch
Fluld BOT4 : -

Wheels and Tyres

Front Wheel Rim Axial Bun-out .. . ... i o e 0.8 mm

Front Wheet Rim Radial Run-out ... ... ... o e, 0.6 mm

o1 B 1 1= See owner's handbook

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

Front Tyre Tread Depthmin. ... . o i e 20 mm

Rear Wheel Rim Axial RUN-0ut . ... ..o et 0.6 rnm

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

== L T = See owner’s handbook

Rear Tyre Pressure (cold) ............... e e aar ey 2.7 Bar (38psi)

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

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

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

Frame
FramE Ty ot i e e et et e e e Twin-spar aluminium
Overall Length ... ... it i e e e 2050 mm
Overall Width ... i 880 mm
Overall Height . ...... ... i e, 1135 mm
Wheelbase ... ... . . i 1380 mm
Seat Height .. ... i 815 mm
AT L 24.6°
Trail . ... T T S 89.1 mm
Dy Welght ... e 165 kg
Max. Payload . .....ooiir e 195 kg
{rider, passenger, luggage & accessories}
Electrical Equipment
Batery TYPE L. Sealed
Battery Rating ........ouiri et 12V-10 Amp. hour
Altemator Rating . ......ooern i e 33.5A
FUSeS ... . 20A

B 40A

2 10A

5 S T0A

£ T 10A

£ P 15A

L A 15A

BE 5A

2 158A

B0 e BA

1.17
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Torque Wrench Setiings

Cylinder Head Area
Application Torque(Nm) | Notes
Cam cover to cylinder head 10
Cam chain tensioner o crankcase 8
Cam chain tensioner guide to crankcase 18 Encapsulated fixing
Camshaft bearing caps 1o head See text
Camshaft sprocket to camshaft 15 Encapsulated fixing
Cylinder head bolts See text
Spark plug 12
Cylinder head sound suppression boit 10
Cylinder head to crankcase {cam chain-chest area) 12
Cam chain tensioner centre nut 28
Cam chain fop pad 10
Crankshaft
Application Torgue{Nm) | Notes
Connecting rod big ends See fext 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 io crankcase 9
Clutch cover sound suppression plate 1o cover 9
Clutch centre nut | 98
Clutch push plate to centre 2]
Clutch lever pivot locknut 3.4
Clutch lever clamp bolts 15
Clutch cable upper adjuster locicnut 1
Engine Covers
Application Torque(Nm) | Notes
Sprocket cover to crankcase 2]
Alternator cover 9
Breather cover 9
Water inlet elbow to crankcase 9
Clutch cover See clutch
section

| e |
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Transmission
Application Torque(Nm) |Notes
Qutput sprocket to output shaft 132 Apply Threebond
1374 to threads
Detent wheel to selector drum 12 Encapsulated fixing |
Detent arm capscrew 12 Encapsulated fixing
Selector drum bearing retaining screw i2 Encapsulated fixing
Selector shaft retainer 12 Encapsulated fixing
Spring abutment bolt 28
Gearbox oil restrictor plug 15 Encapsulated fixing
Input shaft bearing retainer i2 '
Neutral indicator switch 10
Ll.ubrication System .
Application Torque(Nm) |Notes
Sump o crankcase See section 7
Sump drain plug 25 Use new washer
Low oil pressure warning light switch o crankcase 28 Use new washer
Heat exchanger to crankcase 85
Oil filter to adapter g-i2
Oll feed pipe to cylinder head 25 Use new washer
Oil pump to crankcase 13.7
Oil pump gear to cil pump i5 Encepsulated fixing
Piston oil rail to crankcase 10 Encapsulated fixing
Gearbox selector shatt oil rail union boit 8
Gearbox selector shaft oil rail to crankcase 10 Encapsulated fixing
Wheels
Application { Torgue(Nm) |Notes
Front wheel spindle/axle bolt 65
Front fork pinch bolts 20
Rear wheel nut 110
Cooling System
| Application 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 ]
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Final Drive

Application Torque(Nm) | Notes Fron
Rear sprocket to cush drive 55 E\,_vﬁ
Chain guard to swinging arm 9 Stee
Fuel System, Airbox and Exhaust Fork
Application Torque(Nm) |Notes Brak
Fuel tank to frame (front) 8 TD:E;S
Fuel tank to bracket (rear) 5 Fror
Fuel tank bracket to frame 5 Fror
Fuel pump mounting plate to fuel tank 5 Fror
Fuel pump clamp screw 4 Fror
Throtile body transition piece to cylinder head i2 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 ' Rea
Fuel filler neck to tank Rea
Evaporative emissions cannister bracket to frame 12 Rea
Solenoid valve bracket to frame 3 E
Rear Suspension E
Application Torque{Nm) |Notes Rea
Swinging arm spindle 110 'Rea
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 e
Draz link pivot at frame~— - 48 ‘@
Upp
Chain tension adjuster locknut 27 Low
Swing arm spindie collar 15 m
Swing arm spindle lock ring 30 “én—g
Front Suspension E
Rea
Application Torque{Nm) |Notes Sk
Upper yoke pinch bolt 20 F—
Side

Lower yoke pinch bolt 20
Fork top cap to inner tube 23 Ban
Upper yoke centre nut 80 I
Damping cylinder bolt in base of fork 43 Use new washer _%

Handlebar clamp screw 27




| & |

LI " GENERAL INFORMATION 1

Front Suspension (cont’d)

: Switch cubes/cable guides to handlebars 4
] Steering stem lock nut 40
o Fork shroud clamp bolt 2.5
_T Brakes
D 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 f 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 |
) Rear brake caliper to carrier - M8 bolt 25 ;‘
T Rear brake celiper o carrier - M12 bolt 29 :
T Rear brake hose to caliper 25 Use new washers E
"] | Rear brake master cylinder to frame 27
| Rear brake master cylinder reservoir 5 i
T Rear brake hose to master sylinder ' 25 Use new washer t
| Rear brake disc to whee! 22 |
— Rear brake lever pivot bolt 22 Apply Threebond
] 1360 to threads '
] 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
] Cylinder head to frame 40
! | Engine mounting bolt lockrings 48 )

Control plate to frame 27
I Rear footrest 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
— Gear change lever clamp bolt 9

1.21
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Electrical

‘ | f,} Application Torque{Nm) | Notes
Ii Alternator to crankshaft 120

Starter motor o crankcase 10

Side stand switch to bracket

Fall detection switch to frame

Starter motor to lead

Regulator fixing

Crank position sensor to crankcase 10 Encapsulated fixing

Instruments to subframe

Air temperature sensor

Bodywork

Application Torque{Nm) |Notes
Rear seat latch to frame 8

Rear hugger o swing arm

Mudguard extension bolis

Rear light bracket o mudguard

Rear mudguard to frame

WM Wl WO,

Rear seat lock barrel fixing

Horn to frame

e
as)

Front mudguard to fork

Cockpit to subframe

Alr intake chamber

Belly panel to lower fairing

Belly panel half to helly panel half

Lower fairing to cockpit

Rear panel to subframe

O W| @| W W N D] W

Mirrors to cockpit subframe

Lighting

Application ’ Torque(Nm) |{Notes
gl 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 result in the premature failure

i of the component(s) concerned and may lead to an unsafe riding condition and an accident.

2.2




By

rihed
to cut
allure

r

W.
TRy

MAINTENANCE 2

scheduled Maintenance Chart

i

Scheduled Maintenance Charl

whichever comes first.

Odometer Reading in Miles (Kms) or time period,

Operation Description Every 50C 4000 8000 12000 16000
(800} {8000} (12000) {18000} (24000)

1 month 1 year 2 years 3 years 4 years

Engine/oil coaler - check for leaks Day L L L ® ®

Engine cil - renew - ® L o ® ®

Engine oil filter - renew - o ® o ® ®

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 - ®

Throttle bodies - balance - L ®

Throttle cable - check/adjust Day L ) & ® ®

Cooling systermn - check for leaks Day L L L J ® ®

Coolant level - check/adjust Day & ® 9 ] ]

Coolant - renew Every 2 Years

Fuel system - check for leaks Day ® L ® ] ¢

Lights, instruments & electrical systems - check Day ® o L 2 L ®

Fuel filter - renew - L ] ®

Steering - check for free operation Bay ® L @ ® ®

Headstock bearing - chack/adjust - * ®

Headstock bearing - lubricate - L ®

Forks - check for leaks/smooth

operation Day L & L L ®

Fork oil ~ renew - ®

Brake fluid levels - check Day . ___® L] ®

Brake fluid ~ renew Every 2 years

Brake hoses - renew Every 4 years

Brake pads - check wear levels Day e ® ® ¢ ®

Brake master cylinder - renew seals Every 4 years

Brake calipers - renew seals Every 4 years

Drive chain - lubricate Every 200 miles {300 kms)

Drive chein - wear check E.ve{y 500 miles {800 kms)

Drive chain slack - check/adjust Day L ® L ° ®

Drive chain rubbing strip - check - L L ®

Drive chain rubbing strip - renew - ®

Rear suspension - lubricate 2 years/12,000 miles {18,000 kms)

Fasteners - inspect visually for security Day L ® ® ® ]

2.3
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Scheduled Maintenance Chart {continued)
Odometer Reading in Miles (Kms) or time period,
whichever comes first,
Operation Description Every 500 4000 8000 12000 16000
(800) {B00C) {12000) (18000) (24000)
1 month 1 year 2 years 3 years 4 years
Wheels - inspect for damage Day ® ® L ] @
Tyre wearftyre damage - check Day $ Y & ® ..
Tyre pressures - check/adjust Day L 4 & ¢ ® ®
Clutch cable - check/adjust . Day L ® ® ® ]
Fuelfevaporative* hoses - renew - Every 4 years
Secondary air injection system - clean and 'reset - ¢ ®
* Evaporative hoses on California models only

s 2.4
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Exploded View

Cam Cover
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Exploded View

Camshaft and Camshaft Drive Tl
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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 entily and various
components are permanently added after machining.

The camshafts 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 cyiinder head it is
important that the close wound, colour coded ends ofthe
springs are fitted facing downwards (fowards the piston).

Both the tip and seating face of the valves are hardened
to give a long service life. Bue o msthods used in
assembly, the valve seats and valve guides cannct 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

Removal

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.

Referto the relevant sections of this manual for
removal procedures.

CYLINDER HEAD & CAMSHAFT 3

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

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

3. Remove the air deflector.

odbw

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

4. Fan connection

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

1. Radiator 1o frame locating dowel
2. Top mount bolt
3. Lower bracket (1 0f 2)
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RIUME

5. Release the cam cover boits.

@

j
;

0-0-0-0)

@)
)

—

03,05-3
1. Cam cover bolis
NOTE:

»  Two longer bolts are fitted at the right hand end
of the cover, adjacent to the camsha#t chain.

CAUTION: Never use a lever {o remove
the cam cover from the cylinder head.
Using a lever will cause damage 1o the cylinder
head and cam coverwhich could iead o an oil leak.

6. Remove the cam cover bolis and cam cover.
7. Remove the seal from the cover.

8. Remove any residuai oil from the cylinder head
using a syringe or 2 lint free cloth.

Installation

1. Check the condition of the cam cover seal and
cam cover bolt seals. Replace or refitas
necessary.

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

03.06-1

Arrowed: Silicone sealant areas

3. Fit the cam cover fo the cylinder head. Ensure
that the seal remains in position, paying particular
attention to the spark plug tower areas.

4. Fit the cam cover bolts, complete with their seals
{steel ring side facing upwards) and tighten to
finger tight.

5. Progressively fighten the camshaft cover bolts to

@/M
° " b

0—-0—0-0

@M

1. Cam cover bolis
8. Refit the air deflector shield.

7. Refit and connect the ignition coils.

8. Remsake the connections io the switch cubes and
fan.

8. Locate the radiafor to its mountings and tighten
the fixings 1o 6 Nm. :

10. Refit the airbox and fuel fank as described in the
fuel system section.

11. Refit all body panels as detailed in the body
section. '

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

13. Refit the seals.

M
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ﬁ‘}[%lgiiar CAM CHAIN TENSIONER

Removal
;?g als NOTE:

s+  The cam chain tensioner may be removed after

first removing the camshafi cover and breather

olts to 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 o073 .
O 1/4TDC on the centrifugal breather is horizontal, 1. Cam chain tensioner blade
facing to the right and in line with the crankcase 2. Cam chain
© split line. 3. Centrifugal breather
:_T"" WARBNING: 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 fensioner and withdraw the cam chain
tensioner spring and plunger.

es and
jhten 1. Centrifugal breather \
2.1/4 TDC mark
iNthe 3, Crankcase split line
NOTE:
ly * In addition, timing marks on the camshaft
sprockets will point inwards at a point level with :
ot the cylinder head.
irst.

a307-4

1. Cam chain tensioner

2. Center nut

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

4. Remove the cam chain tensioner.

1. Inlet timing mark
_ 2. Exhaust timing mark: - - -

3.7
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Installation

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

®*  No. 1 cylinder is still at TDC.

*  The timing marks on the camshaits are still
aligned.

*  The cam chain tensioner ‘O’ ringis notworn or
damaged. If worn or damaged, replace.

1. Setthe cam chain tensioner plunger ondo the first
tooth of the ratchet {i.e. minimum extension} by
manually liting the cam chain tensioner pawl.

1. Cam chain tensioner ratchet

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

3. Fit the cam chain tensioner o the crankcase
(ratchet facing upwards) and tighten the bolis o @
Nm.

4. Fitthe spring and plunger into the cam chain
tensioner and, using finger pressure only, push
the tensioner 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 greatcare o minimise
the risk of personnel injury and loss of
components.

5. Fitthe center nut and washer to the cam chain
tensioner. Torque the nut to 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.1cylinder 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
splitline.

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

8. Check that the camshaft iming 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

8. [ 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 seals.

r
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4. Mark the camshaft caps in relation to the cyli
markeq CAMSHAFTS head prior to removal, yliinder
izontal,
inkcasa CAUTION: In following procedures,
which necessitates the removal or
] disconnection of the camshait chain, NEVER turn
lutions . - hai d
the engine without the camshaft chain an
tensioner correctly fitted and adjusted. W the
1t disassembled condition, the pistons will contact
sad. the valves if the crankshaft is turned, causing
severe engine damage.

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. ﬁ CAUTION: Progressively release all the |
*  The camshafts and sprockets are removed as camshaft caps from ONE camshaft
an assembly with number 1 cylinder at TDC. before removal, if 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, to the cylinder head valve face areas and valve
facing to the right and in fine with the crankcase stems.
split fine.
1. Egmovithe cam cover as described earlier in CAUTION: Never completely release one
Necg\?g; IS section. camshaft cap in isolation from the others.
m :
e in this 2. Remove the cam chain tensioner as described This could cause some of the camshaft ::aps to
earlier in this section. crack. Camshaft caps cannot be replaced!

8. Progressively release esach of the bolts securing
the camshatt caps of ONE camshaft, in the
sequence shown below:

in the 3. Remove the cam chaln top pad.

4 4
first. & ) I |
O |
PN
®)
oy
1. Top pad 1
NOTE: Cap bolt release sequence
* The camshaft caps are numbered sequentially 6. Repeat for the second camshaft,
and must not be interchanged, The camshaf
Caps at the sprocket end of the camshafis are
Marked *A’ (Exhaust) and ‘B’ {Inlei}.
e e
3.8
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NOTE: -
*  The camshaft caps are doweled. Ifthey cannot
be removed with hand pressure, GENTLY strike
each one with a soft face mallet to release them,

7. Once the tension on all the camshaft caps has

been released, remove the bolis and the
camshaift 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 camshafi and
withdraw the camshatt from the cylinder head.
Repeat for the second camshait.

Inspection
ﬁ CAUTION: The same sprockels are used
for both camshafis. To attach the
sprocket to different camshafls, different bolt
holes are used. Never fit a camshaft sprocketioa
camshaft using incorrectly identified bolt holes.
Severe engine damage wiil result from incorvect
attachment, )

NOTE:

¢  The sprockets bolt heles are offset {o ensure
correct fitting 1o the camshafl.

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.

03.11-2

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

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

2. Check the diameter of the camshaft journals.

Standard

Service Limit

22.87

£3.35-1

1. Journal diameler

*  [|fanyjournalis oulside the service limit, replace
the camshait,

3. Inspect the camshaft bearing surfaces in the
cylinder head and the camshait caps for wear
andfor damage. If wear and/or 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 camshatft to the cylinder head (in it's
correct location, 1.e. inlet cam to inlet valves).
Ensure that the camshaft sprocket fiming marks
are positioned as for removal.

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 \
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p. Fitthe camshaft caps and, in the sequence
shown elsewhere in this section, torque the bolis

to 10 Nm.

c. Release and remove one camshaft cap. Wipe
the exposed areas of the camshatt journal and

cap.

d. Apply a thin smear of grease to the exposed part
of the camshatft journal and a small quantity of
silicone release agent to the camshaft cap.

e. Size a piece of Plastigage 1o fit across the
? exposed camshaft journal,

f  Fit the Plastigage to the exposed camshaft
journal using the grease to hold it in place.

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

h. Release and remove the camshaft cap.

] Using the gaugé provided with the Plastigage kit,
measure the width of the now compressed
Plastigage.

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.

umber

).

1arks

Plastigage check,

5. Calculate the camshaft journal clearanice using
the chart provided with the Plastigage kit.

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 alf traces of
Plastigage, silicone release agent and grease.

Standargd 0.10 mm

- | Service Limit
I

0.17 mm

NOTE:

* If any of the camshaft journal to camshaft cap
clearances are outside the specified tolerances,
and the camshaft journals are within their
specified tolerances, the cylinder head must be
replaced. ‘

Instaliation

1. Thomaghfy clean the camshafts and lubricate the
bearing and lobe areas with a 50/50 solution of
engine oil and molybdenum disulphide grease.

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

IR

§ uiniinli|

1 [

oo doeonenh

2

G312

1. Exhaust camshaft (smooth)

2. Inlet camshaft (grooved)

2. Place the camshafis 1o the cylinder head. Ensure
that they are correctly located over their
respective valve banks.

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

83113 s

Camshaft refitling

3.1
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4. Position the timing mark on the camshaft ‘
sprockets in the position shown.

1. Inlet timing mark
2. Exhaust timing mark

CAUTION: Do not it the camshalt caps

without first aligning the timing marks on
the camshaft sprockets and centrifugal breather. If
the camshaft caps are fitted without aligning the
timing marks, the inlet and exhaust valves may
contact each other and cause damage to the valve
head areasg and valve stems.

ﬁ CAUTION: Progressively tighten all the

camshaft caps from ONE camshaft at a
time. If both camshafls are progressively
tightened at the same time the valves may contact
each other and cause damage o the valve head
areas and valve stems.

5. lubricate the camshaft caps with a 50/50 solution
of engine oil and and molyhdenum disulphide
grease.

6. Check that the camshaft and crankshaft fiming
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}.

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’ {Exhausl) and ‘B’
(Inlet) and also locate the cam chain top pad.

7. Lubricate the cam cap bolt threads with clean
engine oil.

63.32-2

Camshaft cap numbering

8, Fit the camshaft caps and bolts, then
finger-fighten the bolts. Do not fully tighten the
bolts yetl. "

i} CAUTION: Never completely tighten one

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

3. Inthe order shown below, progressively tighten
the bolts securing the camshaft caps of ONE
camshaf untll full thread engagement is
achieved. Finally, again in the order shown
below, torque to 10 Nm.

G )
)
) |

19 _

!l NG
OUUEEC)
@lu_
6}@;-@%

£3.05-3
Cap tightening sequence
10. Repeat siep 9 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 1o the piston, valve head areas
and valve stems.

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

3.12
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12. Fit the top pad (rubber side to the cam chain} and
tighten the bolts o 10 Nm.

ighten thy 12
1. Top pad

13. Assemble the cam chain tensioner as described
earlier in this section,

ighten on
n the othe
aft caps tr

YiN

CAUTION: If any components have been
renewed, the valve ciearances must be

sly tighten{ checked and adjusted. Running with incorrectly
of ONE | adjusted valve clearances may cause excess
tis { engine noise, rough running and engine damage.
shown

14. Check valve clearances. Adjust as necessary.

. If 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.

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

- Refit alt bodywork as described in the body
section.

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

. Refit the seats.

hafi.

o
e camshal
ts are rotaf
it the pistol
ve head aré

.
1 each

- become noisy and will not run correctly,

VALVE CLEARANCE MEASUREMENT

Valve Clearances

NOTE:

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

10.15-0.25 mm
0.20 — 0.30 mm

inlet

Exhaust

Camshaft, valve, valve shim and valve seat wear affect
the valve clearances. The effect of this wearisto change
the clearance between the camshaft and the tappet
bucket, causing engine noise and Improper running. If
the valve clearances become toe small, permanent
damage 1o the valve and valve seat will take place. Ifthe
valve clearance becomes too great, the engine will

NOTE:

*  Valve clearance adjustment must be carried out
with the engine cold.

1. Hemove the camshait cover as previously
described in this section,

2. Remove the spark plugs to reduce compression
resistance when {urning the engine.

3. Select a high gear and, using the rear wheel, turn ]
the engine over until a pair of camshaft lobes are H
positioned pointing directly away from the valves.

4. Using feeler gauges, measure and record the
clearances for this pair of valves only.

Measuring valve clearance

5. PRepeat the process until the clearances for all
vaives have been checked.

313
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NOTE:
*  Jfthe measurements taken do not fali within the
specified tolerances, shim adjustment must be

made.
CAUTION: If valve clearances are not
Vi ' \ checked and, if necessary, correcled,
wear could cause some of the valves to remain
partly open. This will lower performance, burn
valves and valve seals and may cause severe
engine damage.

6. Record the measured vaive clearance on a charl.

Valve clearance adjustment

NOTE:

* To adjust the valve clearances the camshafls
must be removed {exhaust valve adjustments -
remove the exhaust camshaft, inlet valve
adjustments - remove the inlet camshafl).
Follow the camshaft removal procedure
described earlier in this section.

1. Remove the relevant camshaft, using the
procedure described earlier in this section.

5. Remove the tappet bucket from the eylinder head.
S / E
==y N

1. Tappet bucket

M

0

W,

NOTE:
*  The original shim may withdraw with the tappst
bucket.

/
/‘\
VR & A
1. Shim
NOTE:

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

Inlst 0.15-0.25 mm

Exhaust 0.20-0.30 mm

4. Measure the original shim, using a micrometer or
vernier and select the appropriate new shim as
required.

Clearance oo smail;

s i an exhaust valve clearance is less than
0.20 then fit a thinner shim.

Clearance oo large:

*  |f an exhaust valve clearance is more than

£.30 then fit a thicker shim.

NOTE: I
* Shims are available ranging from 1.70 mm to
3.00 mm in increments of 0.025 mm.

5. Fitthe new shim to the valve head.

6. lubricate the tappet bucket{s) with a 50/50
solution of engine oil and molybdenum disulphide
grease.

7. Refit the tappet bucket.

g. Refit the camshafl, as described earlier in this
seciion.

g. Re-check all valve clearances.

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

3.14
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CYLINDER HEAD

Removal

WARNING: Before stariing 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 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.

1. Drain the engine oil as described in the lubrication
section.

WARNING: Do not remove the coolant

pressure cap when the engine is hot.
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 wili cause scalds and
skin damage.

2. Drain the coolant, as described in the cooling
section.

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

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

2, Left switch cube connection

3. Right switch cube connection
4. Fan connection

5. Remove the air deflector shield.

6.  Disconnect the radiator fop 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 off the top mounting dowel.

02.15-3

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. Disconnact the electrical connector from the
coolant temperature sensor,

o

)\ _

)
\!‘J

U

1. Coolant temperature sensor

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

o

1. Bypass hose

12. Remove the exhaust system and silencer as
described in the fuel system 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 throtlie bodies 1o
the transition pieces. Withdraw the throttle bodies
and place on the crankcase.

by

1. Clip (1 of 8)
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 bolts.

NOTE:
*  Two,longer bolis are fitted at theright hand end

of the camshaft cover adjacent to the camshaft
chain.

i

b

03,154

1. Camshaft cover bolis

iE 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.

18. Remave the bolts together with the cam cover.

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

e Z W N -
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18. Remove the breather cover.

19. Check valve clearances as described earlier in
this section. Note any incorrect clearances for
adjustment on re-assembiy.

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

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

4

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. Hemove the cam chain tensioner.

Z3. Remove the cam chain fop 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
cylirder head prior fo remaval,

w17-s 5 6 7 . 8 B
Camshaft Cap Numbering

3.17
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N

before
progressively released at the same time the valves
may contact each other and cause damage to the
valve head areas and vatve stems.

CAUTION: Progressively release all the
camshaft caps from ONE camshaft
removal. If both camshafis are

fi CAUTION: Never compistely release one

camshaft cap in isolation from the others.
This could cause some of the camshaft caps fo
crack.

25. Progressively release, but do not yet remove

each of the bolts securing the camshaft caps of
ONE camshait at a time, in the sequence shown

below.

10 6 2 4 8

\ \ } [

o @ () o () ©)
ol
OSBRI eE
@‘___ 2) t"@ “_x
é’f@i@]@@:@@@;@@@g@j
0 <l {0

(L

\37%(:\7\?&:
9 5 4

«@ &
f,

03.18-1

Cap release sequence

NOTE:
®* The camshaft caps are doweled. If they cannot

be remaved with hand pressure, gently strike
each one with a soft face mallet to release them.

26. Once the tension on all the camshaft caps has
been released, remove the bolis and camshalft
caps.

27. Repeat for the second camshait.

NOTE:

¢  Secure the cam chain to ensure that it does not
fall into the crankcase during the removal of the
camshafts.

28, Lift the cam chain from one camshaft and

withdraw the camshaft from the cylinder head.
Repeat for the second camshaft.

85,182 5

1. Remaving a camshaft
29. Remove the banjo bolt securing the oil feed pipe

to the cylinder head. Discard the copper
washers,

1. Oil feed pipe

2. Banjo bolt

30. Place a support beneath the engine and ensure
that the frame is adequately and securely
supported.

3.18

31

NN

SN NN

=
k=3

LW N -
N - .

33

34




B TREUMEH CYLINDER HEAD & CAMSHAFT 3

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

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

[E

———
- -
o e A

r 1. Bolt release sequence
& : i It 36. Remove the cylinder head bolts and lightly sirike
. E 2. Right hand mounting bo! / 4
! pipe £ 32. Release the frame to cylinder head adjuster the cylinder head with a rubber mallet to break

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

using service tool T3880380.

37. Remove the cylinder head.

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

34. Release the balts securing the outside of the gasket.
cylinder head to the upper crankcase,

3. Remove the cylinder liners as described in the

P crankshaft, rods and pistons section. |

i i

L ‘
7 e NOTE: |

The cylinder finers must be removed and
E resealed after removing the head as the silcone

LT

PR
|
,&

sealer may leak otherwise, :

nsure x
chdp v 1’\. i

1. Cylinder head to crankcase boits
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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 piting of the grankshafi, rods and piston section. 5

combustion chambers.
2. Position the cam chain rubbing blade o the right

4 2. Using a straight edge, check the cyiinder head hand side of the upper crankcase. .
it gasket face for warp which couid lead to gasket , ‘
¥ failure. Replace the ¢ylinder head if warped . y
M beyond the flatness limit. NOTE: ' T
fi | * . When correcily fitted, the blade locates in the o
it crankcase onaweb. 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
b L
6.
05,202 \ji:\\ . "a"\ ;“ﬂ-‘-' N
caz01 1. Cam chain rubbing blade .
. 3. Thoroughly clean the upper faces of the
Cylinder head level ch‘_";k i . crankcase taking care not to damage the mating
3. Check the cam chain rubbing blade. Renew i 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 ail 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 bolis elc., on
assembly of the engine. @
§
1. Cylinder head gasket o,
2. Dowels B
7.

: 3.20
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Ensure that the cylinder head is completely clean.

5. Carefully lower the cylinder head over the rubbing

blade and locate onto the crankcase dowels.

CAUTION: Use the correct procedure to
A fit and tighten the cylinder head bolts.
This will ensure the long term reliability of the
cylinder head gasket

clean each bolt, paying particular attention 1o the
threads and under-bolt-head areas. if any of the
threads or bolt-head areas are damaged, repiace
the bolts.

Tighten the bolts in the two-stage procedure given
below.

Failure to observe these important items may lead
to engine damage .

6. Fitthe cylinder head bolts and tighten until finger
tight. The cylinder head bolts are finally tightened
in two stages. This is to ensure that the cylinder
head gasket seals carrectly to the cylinder head
and crankcase. The two stages are as follows:

NOTE:
* In both stages, a torque wrench of known and
accurate calibration must be used.

A Tighten the cylinder head bolts, in the sequence
shown below, to 20 Nm.

9]

Tighten the cylinder head bolts, in the sequence
shown below, o torgque 50 Nm.

Bolt tightening sequence

7. Fit the bolts securing the outside of the cylinder
head to the crankcase and tighten fo 12 Nm.

1. Cylinder head 1o crankcase bolts

8. Fitthe left hand frame-to-cylinder head mounting
bolt (hand tight).

1. Left hand mounting bolt

2. Right hand mounting holt

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

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

11. Fit the right hand frame-to-cylinder head
mounting belf (hand tight).

12. Tighten the right hand frame-to-cylinder head
mounting bolt 1o 40 Nm.
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13. Fit the frame adjuster lockring and tighten to 48
Nm using service tool T3880380.

V

\\ \\‘\

1. Service iool T3880380
14. Remove the support from beneath the engine.

15, Fit the throttle body transition pieces to the
cylinder head, incorporating new 'Q’ rings if
required. Tighten the bolis to 12 Nm.

16. Fit the throttle bodies to the transition pieces.
Tighten the throtile body clips, with the screw
heads positioned as shown circied in the diagram
below, o 1.5 Nm.

WARNING: Failure to orientate the clips

as shown in the diagram could resultin a
sticking throttle. Always orieniate the throllle
body clips as shown in the diagram below.

A sticking or stuck throtile will fead o loss of

WARNING: Operation of the motorcycle

with an incorreclly adjusted, incorrectly
routed or damaged throttle cable could interferg
with the operation of the brakes, cluich or the
throttle itseif. Any of these conditions could result
in loss of conirol of the motorcycle and cause an
accident. ‘

Move the handlebars to the left and right full lock,
and check that cables and harnesses do not bind,
A cable or harness which binds will restrict the
steering and could result in loss of control of the

motorcycle and cause an accident.

motorcycle control and an accident.

",.

i e ~
Circled - Clip screw-heads

NOTE:

®  Ensure the throtiles seat correcily in the
transition pieces and seal each throttle through

360 degrees.

17. Check that there is 2-3 mm of free play at the
throttle twist grip. Adjust as described in the fuel
system section.

18. Fit the oil feed pipe to the cylinder head
incorporating new copper washers to the union.
Tighten the banjo bolt to 25 Nm. Ensure that the
oil feed pipe is not distorted during the tightening.

19. Adjust any incorrect valve clearances found on
removal as described in the valve clearances
section.

20. Thoroughly clean the camshafts and lubricate the

bearing and lobe areas with a 50/50 solution of
engine oil and motybdenum disulphide grease.

NOTE:

*  The inlet camshaft can be identified from the
exhaust camshaft by a groove on a machined
surface. The exhaust camshaft has a machined
surface with no groove.

B W
N ELUT ;

o2.22-¢
1. Exhaust camshaft {smoaoth)

2. Inlet camshaft (grooved)

21. Place the camshafls to the cylinder head. Ensure
that they are correctly located over their
raespective valve banks.

3.22
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0. If necessary, rotate the crankshaft unti No. 1 25. Lubricate the camshaft caps with a 50/50 solution

m . cylinder is at TDG (1/4TDC mark horizontal, arrow of engine oil and molybdenum disulphide grease.

ctly pointing forward and level with the crankcase split

fere line). 26. Lubricate the threads of the cam cap bolts with

ih engine oil.

| Ie 03, Working on one camshaft at a time, locate the :

’::l: cam chain over the camshaft sprockets. NOTE:
= *  The camshaft ca?s are numbered sequentially
- and must not be interchanged.

ock,

ind - \ *  The camshaft caps, at the sprocket end of the

the ' LR camshafts are marked, ‘A’ (Exhaust) and ‘B’

b {Inlet).

fuel S jr I’
Z T

Tning. ) 03.23-1

~ 1, Camshaft replacement
on 24. Position the timing marks on the camshaft : '
5 sprockets in the position shown beiow: !

Camshafi cap numbering

27. Fitthe camshaft caps and bolts. Do not tighten
the bolis.

CAUTION: Never completely tighten one

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

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

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

2, Exhaust timing mark

1 4 B
|
A CAUTION: Do not fit the camshaft caps \ \ - :
without first correctly aligning the timing @. . 0 ‘<@ | ]
marks on the camshaft sprockets and centrifugal !.l ; CAEEERAC] s

breather. If the camshaft caps are fitted without Q,‘ 5@ <Yivo il i

aligning the timing marks, the inlet and exhaust ©1 5) ’9) |
valveg may contact each other, or the pistons, and E \ \ ¢
Cause damage to the pistons, valve head areas and nUSSE 5@ 6@ e |
valve stems. h?l-‘ 'u!v@y!vdﬂ\ | ;

& S o

camshaft hefore moving onto the second. if both
Qamshafts are progressively tightened at the same

: : . : =\ - - |
sur Progressively tighten all the camshaft caps from ONE T Yg;w IQLC:\Y N
: 5 5 1 3 '

g 2""9, the valves may contact each other and cause froe-s
MVG head areas and vaive stems. Cap tightening sequence

3.23
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29. Repeat for the second camshaft.

CAUTION: Do not rotate the camshafis

more than 5°, Ifthe camshafis arerolated
more than 5° the valves may contact the pistons
and cause damage to the piston, valve head areas
and valve stems.

30. Rotate the camshaits 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.

1. Top pad

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. Repiace as necessary.

32. Set the cam chain tensioner plunger onto the first

footh of the ratchet (i.e. minimum extension) by
manually fifting the cam chain tensioner pawl.

03.05-1

1. Cam chain tensioner ratchet

2. Pawl

33. Fit the cam chain tensioner to the crankcase
(ratchet facing upwards) and tighten the bolts 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
componenis.

235, Fitthe center nut and washer to the cam chain
tensioner. Torgue the nut {0 23 Nm.

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

3.24
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 irst ine th h 4 compilete revolulions
otate the engine throug D
iby 87 Iiaznd reset number 1 cylinder to TDC.
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.

S0 9
1. Centrifugal breather
Ssh 2. 1/4TDC mark w0061
[ 38. Ensure that the camshaft timing marks point 44. Fitthe cam cover to the cylinder head. Ensure
' inwards at & point level with the cylinder head. that the seal remains in position paying particular
gitentlon o the spark plug fower areas.
;io.ner : 45. Fit the cam cover bolts, complete with their seals
1slon. |« (steel ring side facing upwards) and tighten to
when|. finger tight.
are to
ss of 45. Progressively tighten the camshaft cover bolts to
10 Nm.
ain 1
2.t < = == .
< G =9 \
o o
o= Pt o /’_‘\J (:)
1. Inlet timing mark —Q\
2, Exhaust timing mark O O ©
39. Correct the cam timing if necessary. @ @) i@ j
o ‘__-_J, C—
A CAUTION: if any components have been wazi 1
renewed, the valve clearances must be
Checked and adjusted. Running with incorrectly 1. Cam cover boits
adijsted valve clearances may cause excess
- |*Mgine noise, rough running and engine damage.

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

41. Check the 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
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47. Fit the exhaust system as deseribed in the fuel
section.

1. Exhaust header
2. Centre mounting bracket

3. Rear mount bracket

48. Fitthe radiator as described In the cooling
system.

49. Inspect the coolant hoses. if serviceable refit the
hoses in their original position and tighten all
clips.

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.

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

55.

58.

57.

58.

58.

80.

61.

62.

Fit the coolant drain plug and tighten to 13 Nm.

£it the air box and fuel tank as described in the
fuel system section.

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

Fit both lower fairings as described in the body
section.

Connect the battery, positive (red lead) first.

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

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

Start the engine and check for oil, fuel andfor
water leaks.

H
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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 removai of the valve collets.

5. Once the collets are released, remove the follawing
items:
» collets
» valve spring cap
» valve spring(s)
« valve stem seal
« thrust washer
» valve (de-burr before removal)

Installation

1. Apply a thin 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 (jf
removed).

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 over the top end
of the valve guide.

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

CAUTION: Incorrect fitment of the valve
stem oil seals could lead 1o high oil
consumption and blue smoke emissions from the
exhaust system. Do not use excessive force in
fitting the seal as this may break the seal ring.

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 cylinder head.

6. Fitthe valve collets ensuring correct collet location

in the spring cap and valve as the spring
comprassor is released,

CAUTION: Always check for correct

location of the vaive collets during and
after assembly. If not fitted correctly, the collets
may become dislodged when the engine is running
aliowing the valves 1o 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 motorcycie 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.

o Remove the seats and disconnect the battery ol
] 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 fuily in.

8.

2. Clutch cable

3. At tt)e clutch cover, slacken the ciutch cable locknut
1o give maximum free play in the cabie.

8.

1. Nut/locknut siots

2. Cable release point

NOTE:

1. Clutch 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 handiebars, tun the inner cable
anti-clockwise through the slots in the adjuster and
locknut, uniil the cable can be detached from the
lover,

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

1. Check the inner cable for free movement through
the outer cable.

2. Examine the inner cable for damags, fraying etc.
3. Examine the two inner cable nipples for signs of

looseness and damage. Replace the cable if
necessary.

Assembly

1. Position the cable to the motorcycle using the same
routing as noted during removal.

2. At the engine end of the cable, aftach the inner .

cable to the reaction bracket and actuating arm -
using a reversal of the removal process. :

NOTE:

*  Ensure that the two 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
_prefiminary setting of 2-3 mm of free play, |
measured at the lever, |

5. Operate the clutch lever several times and recheck
the armount of free-play present.

6. Setihefinal adjustment ofthe cableto 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. l

1. Cluich lever

2. Correct setling, 2-3 mm

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

8. Reconnect the battery positive (red) lead first.
9. Refit the seals.

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

4.6




P

2-3 mm |-
ster nut |
ing with ¢

4
H

H
5
Ei

e body

rst.

CLUTCH 4

CLUTCH

pisassembly

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

Remove the right hand tower fairing as described in
the body section.

[N

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

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

b

1. Clutch inner cable
2. Lock nut

3. Adjusting nut

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

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

7. Rgmove the clutch cover and cluich cover gasket.
Discard the ciutch cover gasket.

8.

Evenly loosen {but do not remove) the four bolis
securing the push plate.

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

1. Inner plate
2. Push plate

3. Lifter piece

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

1. Holding ool
2. Service 1ool T3880360

3. Nut release iools

11. Hold the tool fo 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, siesl
plates and all other friction discs.

Gl
(@,

1. Quter 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

i

16. Withdraw the outer drum, fitling slightly towards the
crankshaft drive gear to aid removal.

N

inspection

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 7
plates as a set.

1. Check the thickness of all clutch friction discs. ' ~

S4.08-3

1. Clutch friction disc

HOTE:
*  Friclion disc thickness

Standard 2,92 - 3.08 mm

;
|
[
i
*

Service Himit 2.72 mm

Check all friction plates and clutch plates for bend and |
warp as follows: ;

1. Place the disc/plate being checked on a clean
surface piate and try fo pass a feeler gauge of the :
maxdmum thickness between the disc and surface
plate, at several points around the clutch plate. lfa
fesler gauge greater than 0.15mm can be passed
beneath the disc at any point, renew the clutch discs
asasel

4.8
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the Assembly
NOTE: )
*  After assembly, ensure that the clutch gear on
the outer drum meshes with the crankshaft
s of drive gear. . |
*  After assembly, ensure that the outer drum fully |
ear, locates on the ofl pump drive pegs.
utch

04,08-1

L 1. Friction plate

2. Feeler gauge

3. Surface plate

S R T LA

. NOTE:

. *  Clutch plate bend/warp

il : =

;’ Service limit 0.15 mm . 1. Oil pump drive pegs |
S 2. Crankshaft drive gear :

5 ‘ 1. Fit the ouler drum, tilting slightly towards the |
' crankshatt drive gear to aid assembly. }

] 2. Lubricate the clidch bush with a 50/50 solution of |
: ' engine oil and molybdenum disulphide grease. |

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

1. Clutch bush grooves

4.8
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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 crientation from disassembly,
fit the judder spring seaf, judder spring, the
outermost friction disc, cluich 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

04,101

04.10-2

1. Inner plate alignment marking

5,

Fit the inner plate to the inner drum iaking care 1o
realign the marks.

Invert the inner plate and inner drum assembly, Fit
service tool part number T3880380 (hand tight) and
align the friction disc teeth.

e
ETHITITRS

58,10-3

NOTE:

- *  The teeth on the outermost friction disc arg

fitted offset to the others.

D& 36~

&

1. Qutermost friction disc Jocation teeth

2. Rematining friction disc locations

3. Tool T3880360

7.

Fit the Inner drum and inner plate assembly 1o 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

/N\

clutch. Anincorrectly located washer could cause

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

ciutch centre nut to come loose resulting in

severe engine damage.

4.10

e ee—— AN




al

:are'

CLUTCH 4

L7 o)

1. Outermost friction disc location teeth

2. Belleville washer

04.11-2

o the .
> lagt!
drum .

10.

mark

1.

1. Holding tool
2. Service tool T3880360

3. Torque wrench

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

Remove service tool T3880360 from the clutch
inner drum.

Refit the four springs and the push plate, ensuring
that the lifter piece is in place. Tighten the bolis
evenly to 9 Nm.

1. Inner plate

2. Push plate

3. Lifler piece

12. Clean and refit the cluich cover, incorporating a new

13.

14.

15.

- 16

17.

clutch cover gasket. Do not tighten the bolts.

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

Refit the cluich reaction bracket to the clutch cover
and evenly tighten all the clutch cover boltsto 9 Nm,

Fill the engine with the correct grade and type of
engine oil {refer to the lubrication section).

Set the adjuster at the clutch end to give a
preliminary setting of 2-3 mm cluich cable
free-play as measured at the clutch lever.

Operate the clutch lever several imes and recheck
the amount of free-play.

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

1. Clutch 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.

4.12
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Exploded View , i :

‘ Crankshaft, Connecting Rod, Piston and Liner
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ENGINE - REMOVE/REFIT 5.

Ll Removal

i ' WARNING: Before starting work, ensure
the motorcycle is siabilised and
R adequately supported. This will help prevent it

‘ from falling and causing injury 1o the operator or
il damage to the motorcycle.
NOTE:
*+  Theengine may be removed after first removing
the seat and disconnecting the batlery negative
(black) lead first. The fuel tank, airbox and both
| lower fairings must be removed. Refer 1o the
!. relevant sections for removai procedures. 1. Alr deflector P
g 1. Place the motercycle on a paddeock stand, 2 Left switch cube connection 3
it 3. Right switch cube connection
| WARNING: The engine cit may be hot 1o 1
L thetouch. Contact with hot oil may cause 4. Fan connection
I the skin to be scalded or burned. :
i 6. Release the radiator to heat exchanger hose from i

-1 ' ' the heat exchanger. {

2l WARNING: Prolonged or repealed , b
jf“;i?‘ contact with engine oi 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 iop 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 ¢il on the =
: ;3 ground, down sewers or drains, or into ,
N water courses. To prevent pollution of water -
i ‘ courses etc., dispose of used ol sensibly, IfIn 1,
i ‘5| doubt contact your local authority
1} “!! 2. Drain the engine oil as described in the lubrication 2
i section. Once the oil has drained, refit the sump 3.
plug, with a new sealing washer and torque 1o 25
Nm. 11
1. Top hose
WARNING: Do not remove the coolani
pressure cap when the engine is hot 2. Bottom Hose o
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 bottorm mountings and |
; ‘ skin damage. withdraw the radiator from the frame. 3

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

4. Disconnect the multiplugs leading to both switch
cubes and the cooling fan. |
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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 r
YNGR

L)

A

2. Center mounting

3. Rear mounting

1. Note the position of the gearchange lever in relation

tothe shaft on which it isfitted. Release andremove
the gearchange lever,

12. Set the drive ch

] ain adjustment to allow maximum

¢ play in the chain. Refer o the rear

Suspension/final drive section for chain agdjustment
details,

13. Remove sprocket cover,

l@ - /=
07—

$5.05-3

1. Sprocket cover

] \

14. Disconnect the throftfe cables from the throtile
bodies.

oz
1. Outer cables

2, Adjuster locknuts
3. Cable bracket
4. Closing ecable

5. Opening cable
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i 15. Disconnect all electrical connections frorm the main 20. Release and remove the engine mounting nuts ang
H harness to the engine: bolts.

H *  Alternator.

‘ i *  Road speed sensor.
| *  Oil pressure swiich.
®*  Starter motor.
iH‘:i. | ®*  Neutral switch.

* Al connecticns to the throttle bodies.

*  Coolant temperature sensor.

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

i 17. Release the cluich inner cable from the cluich

.ﬂ!\": 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 -
by in the reaction bracket). NOTE:

N 21. Lowerthe engine to remove the drive chain from the
" output sprocket.

1 .
‘i_'ﬂ“- F 1/ *  Coliect the spacer, between the engine and
i 2 3/— : frame, fromthe upper rear engine mounting bolt
| “‘) \ - / = on the left side of the motorcycle.
‘ £ o i I

[~ ,’ - \ P

22. Remove the engine from the frame.

23. Release the adjuster Jockrings from the engine
mountings using service ool T3880380. ‘

I\

1. Clutch inner cable

2. Lock nut
3. Adjusting nut

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

| I 19. Place a supportbeneath the engine and ensure that
i the {frame remains adequalely and sescurely
supported by the paddock stand.

1. Tool 73880380

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

5.6
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B

sang i .
0 Installation

4, Position the engine beneath the frame.

o 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.

e ——— T g

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, 1o
the upper rear engine mounting bolt on the left
side of the motorcycle.

SO MO AMNE

f 4. Fitthe 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, to 4 Nm.
mthe §

-
Nging o

1. Mounting adjuster lockrings

2 Adjuster

faces

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

05,67~

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 Jower to 70 Nm.
A CAUTION: When tightening the engine

mounting nuis/bolts, ensure that the
engine mounting adjuster positions do not change
from those set earlier. Any deviation fromthe4Nm
torqued setting, or use of an incorrect tightening

sequence for the engine mouniing bolis/nuts,
could cause severe engine and/or frame damage.

9. Refit the cluich 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 Jever.

10. Opergte the ciuich several times and recheck the
amount of free play. :

1. Cluich Lever

2. Correct Setling, 2-3 mm
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11. Set the final adjustment of the clutch cable to give 4. When correcily set, the throttle must have 2-3 mp,
2-3mm offree play atthe clutch lever by turning the of free-play E{;"he ghgomﬁq“(;‘; ?:e?e—;l—p.le:f thgsee'st
adjuster nut and locknut at the clutch lever end. more or less than 2- piely present,

N bl ust be adjusted.
Tighten the locknut when the adjustment Is correct, the throttie cables m )

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

) |
*  Alternator ;
>
*  Oil pressure switch ‘ =
*  Starter motor
*  Neutral swiich
¢ Coolant temperature sensor.
13. Fit the throtile cables 1o the throttle bodies and set
the throtile cable adjusiment as described in - ,
paragraphs 14 to 21. 1. Throtitle twist grip :
2.2-3mm j
15. Release the locknut on the ‘opening’ cable :
adjuster.

chie
1. Quter cables

2. Adjuster lockmurs
3. Cable bracket

4. Closing cable 1. Opening cable
5. Opening cable ) 2. Locknui

16. Slide the cover off the opening cable adjuster at
the twist grip end.

WARNING: Operation of the motorcycle

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

WARNING: Move the handiebars 1o left
and right full lock while checking that
cables and harnesses do not bind. A cable or
harness which binds will resirict the steering and

imay cause loss of contro! and an accident.
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17. Rotate the ‘opening’ cable adjuster such that i
" has an equal amount of adjustment in each

direction.

N o

1. Opening cable
2. Adjuster

18. Rotate the ‘opening’ cable adjuster at the throtie
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 o
give 2-3 mm of play using the adjuster near the
twist grip end of the cable. Tighien the locknut,

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.

1. Closing cable
2.2-3mm

RNING: Ensure that all the adjuster
W,  locknuts of both cables are tightenedasa
sticking throttle could resull from a loose iocknut.

A'_‘ incorrectly adjusted, sticking or stuck throttle

Will lead to loss of motoreycle control and an
atcident

A

21. Check that the throttle opens smdothly, 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
throttle itself. Any ofthese conditions could result
in loss of control of the motorcycle and an
accident.

WARNING: Move the handlebars 1o left

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

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
09 Nm.

1. Side stand switch

24. Fitthe gearchange lever in the position noted during
removal. Tighten the clamp bolt to 9 Nm.

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

26. Position the radiator 1o the frame and locate to the
top mounting dowel,

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

29, Fit the radiafor to heat exchanger hose 1o the heat
exchanger.

30. Fit the bottom hose to the water pump.
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31. Fit the top hose to the side of the cyiinder head. 35. Refit the air deflector, connecting the cooling fap '
and switch cubes after fitment. T

32. Tighten all hose clips.

chdg

1. Top hose

2, Left switch cube connection

2. Bottom Hose

3. Right switch cube connection

3. Radiator to Heat Exchanger Hose

4. Fan connection

33. Tighten the radiator top mounting bolt to 6 Nm.

A2,

05,101

1. Radiator to frame locating dowel

2. Top mount bolt

3. Lower mounting {1 of 2)

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

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

1. Air deflector shield

37. Fitthe airbox and fuel tank as described in the fual |
38.

39,
40.

41.

system section. |

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

Reconnact the battery posifive (red) lead first.

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

Fit the seat t

Remove the motorcycle from the paddock stand.
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NOTE:

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

¢ Before the crankcase halves can be separaled,
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

* Qil pump drive

* Heat exchanger

Refer 1o the relevant seclions {or removal procedures.

Disassembly

CAUTION: Failure {o follow the correct
bolt release sequence may resuli in
permanent crankcase damage.

1. Working on the upper crankcase, release and

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

o1 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 bolis) in the
sequence shown below:

17 9 15 3 13 1 12

14 6 16 18

£5a0-2

1. Lower crankcase bolt release sequence

CAUTION: Do not use levers to separate
the upper and lower crankcase halves or
damage to the crankcase halves could result.

4. Withdraw the lower crankcase from the upper
crankcase, Ensure that the three Jocating 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 bearings etc. can be removed if
required.
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i Assembly

3 NOTE:

*  Fit the gearbox shafts (if remdved}.

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

CAUTION: Do not use excessive amounts

of sealant. The extra sealant maybecomg
dislodged and could block the oil passages in the
crankcase causing severe engine damage

.- 1. Locating ring and groove
i 2. Locating dowel and recess.
R
'| 2. Ensure that the transmission is in neutral,
| 3. Ensure that the three locating dowels are located in
N the upper crankcase.
f
fi/f
cbia . '
1. Locating dowel positions
4. Using a high flash point solvent clean the

crankcase mating surfaces. Wipe the surfaces

clean with a lint=fres cioth.

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:

1. Sealant areas

NOTE:

* If a new set of main bearing shells are being |
fitted, use the bearing shell selection processes -
detalled later In this section. '

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

& Insiall 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 cil and molybdenum disulphide .
grease. ’

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

NOTE:

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

8. Position the lower crankcase to the upper, ensuring
that the gear selectors are correctly engaged.
NOTE:

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

512
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Fit the bolts (M6, M8 and M8 main bearing bolis)

9. "
into the lower crankcase half and hand tighten.

10. Invertthe crankcases. Fitthe boits (M8 and M8) into
the upper crankcase half and hand tighten.
CAUTION: Failure to follow the correct
bolt tighiening 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.
| I

11. Invert the engine. In the correct sequence tighten
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 crankecase bolis 21, 23,25 and 261012 Nm.

05.41-1

29 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 8 15 3 13 112

14 6 16 18

§5.13-1

1. Bolt tightening sequence — lower crankcase

14. Invert the engine. in the correct sequence tighten
holts 27 through 32 then 22 and 24 t0 12 Nm,

Gm% |
2 o G o o 7
. u&?\\ ;f‘-——“\\\\ e ,"@""
L o ﬁ |/31
2

|24

26

05.11-1 20 32 27 28 30
1. Bolt tightening sequence — upper crankcase

15. Invert the engine. In the correct sequence tighten
lower crankcase bolts 1 through 10 to 27 Nm.
Tighten bolt 11 0 20 Nm.

17 8 18 3 13 1 12

14 6 16 18

85331

1. Bolt tightening sequence — lower crankcase

513
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16. Invert the engine. In the correct sequence fighten
bolts 21, 23, 25 and 26 to 20 Nm. Tighien bolls 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 boit ightening
procedure.

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

18.

20.

21.

Refit the: w['
Sump |
Engine covers

Alternator and sprag gear

Starter motor and gear

Crankshait position sensor

Chusch |
Gil pump drive

Heat exchanger

Refer to the relevant sections for replaceman
procedures.

Fili 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 removefrefit procedures in this section).

514
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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. Referio
the relevant sections for removal procedures.

Mark each big end cap and connecting rod to
identify both items as a maiched 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 finer to enable the big
end bolts to be removed. Discard the botts.

Inspection

1.

Remove all main and big end bearing shells,
Inspect for damage, wear, overheating (blueing)
and any other signs of deterioration. Fit a new set of
rnain 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 crankshaft.

Check crankshaft end float (refer 1o elsewhers in
this section for checking procedures). If the

crankshaft end float is outside the specified service
limits, the crankshatt and/or the crankcase must be
replaced.

1. Needle rolier bearing

4,

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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N
. i‘ I Installation NOTE:
| *  Ensure that the big ends and big end caps arg
CAUTION: Always check the bearing assembied as a malched pair. :
journal clearance, as described later in i ) [
this section, before final assembly of the 8. Fit the big end caps.

i
1 crankshaft. Failure to selectthe coirect crankshaft
i bearing shells will result in severe engine damage. |

y 1. Fit new big end bolts o the ¢onneciing rods.

.Hi' 2. Ease the connecting red and piston assemblies
i back into the cylinder liners.

NOTE:

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

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

1. Big end cap

“, 3. Fit the shell bearings to the crankcases and

ol connecting rods, 2, Crankpin
; 4. Lubricate the surfaces of the bearing shells with a 9. Lubricate the threads and the face of the nuts with
‘ 50/50 solution of engine off and molybdenum molybdenum disulphide grease.

disulphide grease.

10. Fit new big end nuts and tighten progressively in |

5. Ensure that the crankshaft is clean and that the four stages: i

oll-ways within the crankshaft are fee from :
blockages and debris.

CAUTION: The torque characteristics of

6. Refit the crankshaft to the crankcase. the connecting rod nuts and bolts are
) ) ] sengitive {o the rate at which they are tightened. If
7. Alignthe connecting rods io the srankshaft journals. all the torque is applied in one action the bolt may

at : be streiched and the nut could become Joose when
il ' in service, resutling in severe engine damage
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NOTE:

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

Increment
marking

05.18-2

Service tool 3880105-T0301

15t stage — Torque the nuts to 26 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 reclify 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 to
identify both items as a matched pair and their
origntation to each hailf,

NOTE:

*  Itmay be necessary o gently strike the bigend

cap with a rubber mallet to release the cap from
the boiis.

2. Release the nuts securing the big end cap to the
connecting rod 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 nuls.

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 fowards the end of the piston from
which the circlip was removed.

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

5.17
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6. Repeat steps 1 1o 5 for each cyiindar.

7. Remove and discard the big end bolis,

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 adapier T38803186,
as described later in this section,.

Inspection

NOTE:

¢ Connecting rod nuts and bolts are treated with

an anti-rust solution 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 correctiy to the
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.

CAUTION: Never re-use connecting rog

nuis or bolts. Ifthe connecting rod cap is
disturbed, always discard the nuts and bolts and fit
new ones. Using the original nuts and bolts may
lead to severe engine damage. \

4,  Arrange the piston rings as shown below:

05181

1. Top ring

2. Second ring
3. First oil ring
4. Oil Control Ring

5. Fitthe piston and connecting rod assembly (piston
crown firsty info the lower end of the cylinder liner
from which it was removed. Use a gentle rocking
motion o engage the rings into the bore.

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

5.18




_

CRANKSHAFT/RODS/PISTONS 5

NOTE:
CAUTION: Always check the bearing
A journal clearance, as described Iater in *  Ensure that the cylinder liners are square to
this section, before final assembly of the each other with a minimum gap of 0.1mm
crankshaft. Failure to select the correct crankshaft between each liner.

bearing shells will result in 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 oil and molybdenum

-3 | disulphide grease.
8. Apply silicone sealer to the cylinder inerfcrankcase 0538-1
mating surface (see earlier in this section for sealer 1. Dimple {faces forward)
areas).
10. Alignthe connecting rod to the crankshafi and fitthe
NOTE: big end cap in the same orientation as noted during

* Silicone sealant “Three Bond 1215J’ is used at removal.

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

(piston :

er liner
rocking
|
necting ‘
E cbai
. 1. Chamfered End
2, Sealant area 1. Big End
. ) 2. Crankpin
9, _Flt the piston, connecting rod and liner assembly P

Into the crankcase in the same Jocation as priorfo . 12, Fitthe big end nuts and tighten progressively in four

: removal. stages:

| NOTE:

. *  Ensure that the piston faces the front of the & CAUTION: The torque characteristics of
engine (small dimple in the piston crown = the connecting rod nuts and bolts are
towards the front). sensitive to the rale at which they are tightened. If

all the torque is applied in one action the hoit may

be stretched and the nut could become loose when

in service, resulling in severe engine damage
I

5.18
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NOTE:

®* To accurately gauge the torgue angles
specified, use tool 3880015-TG301.

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°.
3rd stage — Tighten the nuis to 15 Nm.

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

13. Repeat steps 1 to 12 for the cther three cylinders.

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

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

16. Refit the:
*  QOylinder 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: :

NOTE:

The crankshaft journal clearances arg
measured using ‘Plastigage’ (Triumph pant
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|
1o he checked.

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

Apply a thin smear of grease to the crankshaft
jcurnal and a small guantity of silicon release agent
1o the bearing.

Trim a length of the Plastigage to fit across the
crankshaft journal. Fit the strip o the crankshatt
journal using the grease 1o hold the Plastigage in
place.

Lubricate the threads and face of the nuls with
molybdenum distiphide 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
journal clearance

standard 0.031 - 0.058 mm

service limit 0.07 mm max

f 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 replaced.
Due to the advanced technigues used during
manufacture, the crankshaft cannot be
reground and no oversize bearings are
available.

CONNECTING ROD BEARING SELECTION

Minor differences in connecting rod dimensions are
compensated for by using selective bearings.

Select 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 letter {e.g.. C4)}.
2. Check the connecting rod for either an 4 or 5 mark.

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

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

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

Shell White Red Blue
Colour

Rod 5 | 5 4 4
marking
Crankshaft | 30.000 | 29.984 | 30.000 | 29.994
journal

diameter 20.995 | 29.984 | 20,995 | 29.984
range
Connecting | 33.008 | 33.008 | 33.018 | 33.018
red big end

diameter .33.00{) 33.000 | 33.009 | 33.009
range

Running 0.0381

clearance 0.059

range

For example:

Connecting rod mark - 5

Cranlkshaft 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 ancther.

Install the new bearings in the connecting rod.

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,

5.21
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b CRANKSHAFT MAIN BEARING/JOURNAL WEAR Bearing Claarance

% CHECK

I )

|' | NOTE: Standard 0.024-0.048 mm

Service limit 0.070 mm max

* Minor differences in connecling rod
dimensions are compensaied for by using
selective bearings.

2. Ifthe clearance exceeds the service limit, measyrg
the diameter of the crankshaft main journal,

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

1. Measure the bearing to crankshaft main journal

clearance using Plastigage {Triumph part number Standard 29.984-30.00 mm
3880150-T0301). Use the method 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.

05.21-1

Measuring clearances

5.22




JE)

12881y

eyonq ¢
st bel

TRIUMEH

CRANKSHAFT/RODS/PISTONS 5

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 32.872 32.978
32.858 32.859 32.967 32.875 32.967 32.973
Journat diameter range 30.000 28.880 30.000 30.000 29.980 29.990
29.991 29.884 25.991 28,561 29.084 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 boresinthe
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 selecied 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
method 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:

E

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

523
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PISTONS
Disassembly

NOTE:

* The pistons may be removed after first
removing the cylinder head and cylinder liners.
It is not necessary to remove the connecling
rods from the crankshaft. Refer to the relevant
sections for removal procedures,

1. Turnthe crankshaft until the piston tobe removedis
at TDC.

NOTE:

*  Place a cloth between the piston and crankcase

to ensure the circlip does not fall into the
crankcase

- 2. Remove the gudgecn pin circlip from one side ofthe

piston. Discard the circlip.

Gudgeon pin removai

CAUTION: Never force the gudgeon pin

through the piston and connecting rod.
This may cause damage 1o the piston which also
may damage the cylinder liner when assembled.

NOTE:

* If the gudgeon pin is found to be fight in the
piston, check the piston for a witness mark
caused by the circlip. Carefully remove the
mark to allow the gudgeon pin {o be removed.

* If the gudgeon pin will not move then the
" crankcase will have io be split and the
connecting rod removed. )

—_—

3. To remove the gudgeon pin, push the pin througy
the piston and connecting rod toward the side frop,
which the circlip was removed.

4.  Withdraw the piston from the connecting rod.

5.  Remove the remaining circlip and discard,

NOTE:

*  piston rings must be removed from the piston
using hand pressure only.

6. Remove the piston rings
Inspection

Piston wear check

1. Measure the piston outside diameter between 3
and 14 mm up from the bottom of the skirt. Measure
at 80° from the direction of the gudgeon pin.

//_\\

—
1
\\ S
@ -
. ] B
— c -
05232

1. Circlip removal groove
A =14 mm from skirt bottom
B = 3 mm from skirt bottom

C = Piston ouiside diameter

67.990 +/- 0.005 mm
67.91 mm

*  Replace the piston if the measured diameter
falls oulside the specified limit.

Piston outside diameter:

Standard

Service limit

NOTE:
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piston Ring Gap

NOTE:

Check the piston ring gap in the cylinder liner io
which the piston ring will be fitted 1o on
assembly.

Place a piston ring in the top of cylinder linern.

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

Continue to push the piston into the bore until 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 gaugs, for the correct clearance between the
ring grooves and the rings:

Top 0.15 - 0.30 mm
Second 0.25 - 040 mm
Qil Control 0.20 - 0.70 mm

Piston ring gap tolerances (service limits)

95.24-1

Checking ring-groove clearance

Piston ring/Groove clearance (standard)

Top 0.60 mm

Second 0.75 mm Top 0.02 - 0.03 mm
Oil 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) lf 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

Heplace the piston and rings if outside the
specified service limil.

5.25
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Assembly 2. Fitanew circlip to the piston. Ensure the new circli,

is correctly fitted into it's groove.
1. Thoroughly clean the piston ring grooves and it 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 also marked
with a ‘N’ but has no chamfer on it’s inside edge.

*  The oil control rings can he fitted with either

face uppermost.
/ 1

E.25-2

Top Ring 1. Circlip fitment

3. Lubricate the piston, connecfing rod small end and '
the gudgeon pin with a 50/50 solution of engine of

‘ and molybdenum disulphide grease.
il x N Mark
bk Second Ring / NOTE:
! |i 2 ¢  Ensure that the small dimple on the piston
ggi,i ‘ crown faces to the front of the engine.
A1
A )
il Sy NMark

||||! ‘ 05.25-1

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

engine and lead to an ace¢ident. v

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

g
WARNING: Failure o use new gudgeon M

G525-2

1. Dimple (faces forward)

4, Piace the piston to the connecting rod small end.

NOTE:

i ‘ * Use a clean cloth between the piston and

o cylinder liner 1o prevent any items falling into
Wﬁ the crankcase.
b
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]
MBR
;

=W CiI’CIiijZ 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 v 3
engine and lead o an accident. O O
~— 6. Fitthe gudgeon pin. | .
1
} 05.26-3 4
: 1. Top Ring
t 2. Second Ring
] 3. Steel Ol Control Rings
nd anq |
gine o ‘f 4, il Control Ring Expander
. 9. Repeat steps 2 to 8 for the remaining pistons.
; 08.26-1 ~ n /74 10. Refit the cylinder liners as described later in this
piston}  Gudgeon pin alignment section.
' 7. Fitthe remaining new circlip to the piston. Ensure 11. Reﬁ? the gylinder 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 shouid be in the 1
o’clock position.
*  The steel oil control ring gabs shouldbeinthe3
and 8 o’clock positions (one in each position).
end.
and
y into

5:27
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CYLINDER LINERS

Removal

NOTE:

1.

The cylinder liners may be removed after first

removing the cylinder head. Refer to the
relevant secticn for removal procedures.

Mark each cylinder liner to ideniify comrect
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 centre.

Assemble service tcol T3880315, with adapter
T3880316.

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

05.27-2

Service Tool T3880315

2. Extraction Nut

3. Locking Nut

/N

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

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

NOTE:

*

0527-2

Ensure adapter T3880316 is fitted to the servig,
tool.

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

1. Locking nut

2. Bolt

3. Flais to locate 2 wrench

G.

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

- bore of the cylinder liner.

NOTE:

L3

To avoid slipping off, the locking nut must be

- very tight and the liners and tool must be !

compleiely free of all oil deposits.

As the extractor rubber becomes compressed,
apply gentie 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 |
afiow movement of the cylinder liner.
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— e
g. Support the tool and tum the exiraction nut 13. Rofate the crankshaft until the remaining two
clockwise to lift the cylinder liner 4 to 8 mm (this will pistons are at bottom dead centre.
break the silicone seal between the crankcase and o _
the cylinder liner). 14, Sepeat ste-;?s 4 to 11 for each remaining cylinder
liners and pistons.
inspection
rvice | 1. Measure the diameter of each cylinder liner using
an infernal micrometer or similar accurate
. measuring equipment.
inder !
olen | X
[ LTI ‘ g //Z
i ] ]
1 2 3
05.28-1
— 1. Extraction nut
==
2. Flats
L Y Y
9. Turn the locking nut anti-clockwise to release the LESTETEETEOTEy Il é:é
cylinder liner. 5285
10. Remove the service tool. Cylinder bore diameter
{'E CAUTION: Take care, when removing the Standard 68.000 - €8.015 mm
cylinder liner, to ensure that the pistonis limit P
not allowed to fall against the inside of the Service 68.10 mm
crankcase. Piston damage could resull if aliowed
to contact the crankcase NOTE:
“UFQ 1. Withdraw the cylinder liner from the crankcase by *  Check the diameter at points 1,2 and 3.
unti : ; : '
sihe hand while supporting the piston. _ * If any reading is outside the specified limits,
‘ replace the cylinder liner and piston.
5t he 1
tbe \ l
LN
iseds |
a the
ring ¢ O
@
d to
1 05282 o]
' 1. Cylinder withdrawal
12. Repeat steps 4 to 11 for second piston at bottom
dead centre.
M
5.29
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Installation

1.

Thoroughly clean each cylinder liner, removing all
fraces of the silicon sealant.

Remove all traces of silicone sealant from the
crankcase.

Apply silicone sealant to a cylinder liner/crankcase
mating surface.

1. Chamfered End

2. Sealant area

NOTE:

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

The cylinder liners have a chamfer at the bottom
of the bore to enable the fitment of the piston
with out the need for a piston ring compressor.

Ensure the correct cylinder liner is fitted to the
piston from which it was removed.

The cylinder head must be fitted and forques
within 30 minutes of fitting the liners,

Noting the position and orientation from removal,
locate the eylinder liner 1o its corresponding piston
{which must be at TDC).

5.

Insert the cyiinder liner over the piston using a!
gantle rocking motion to allow compression of the |
piston rings. :

NOTE:

L ]

When a cylinder liner has been installed
should not be disturbed. If it is necessary {,
remove a cylinder liner after fitling, sealap
must be re-applied.

Push the cylinder liner into the crankcase until fuly
seated.

Refitting a cylinder finer

7.
8.

10.

Repeat steps 3 to 6 for the other piston at TDC.

Rotate the engine until the two remaining pistons
are al TDC

Repeat steps 3 fo 6 for each remaining cylinder liner
and piston, :

Refit the cylinder head as described earlier in this
section,

5.30
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Exploded View, Input and Qutput Shafis
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xploded View, Sprag
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Exploded View, Gear Change Mechanism
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SELECTOR SHAFT, SELECTOR FORKS & DRUM
Removal

NOTE:

*  Inorder 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 oulput 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 fitling of the selector
forks will cause gearbox damage.

NOTE:

¢ The centre selector fork locates in the selecyy, |
drum as shown below:

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

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

4. i not already removed, note the position and
orientation of the gear pedal in relation to the shatt,
then remove the pedal.

5. Remove the circlip and washer from the gear peda

end of the gear change shait.

1. Gear change shaft
2. Circlip
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w

6. Withdraw the gear change shaft from the clutch end Release and remove the bolts securing the selector
of the crankcase. drum bearing to the crankcase. Discard the bolis.

08,07-1 ) O5.07-3
Gear change shaft removal 1. Bolts

NOTE: 10. Withdraw the selector drum complete with the
*  The detent arm is held in position under spring 25;2:1:;59§ and bearing from the clutch end of the

pressure.

*  Prior to removal, note the orientation of the
detent arm, capscrew, collar, spring and
washer. The same orientation must be retained
on assembly.

Selecior drum removal

1. Spring
2. Detent arm
3. Detent wheel

7. Release and remove the capscrew securing the

detent arm.

Withdraw the detent arm compiete with it's collar,
Spring and washer. Discard the capscrew.

8.7
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11. Toremove the detent wheel and/or the ball bearing,
place the selector drum into a vice fitted with soft
grips, and remove ths 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 ali components for damage and/or wear
paying particular attention to the selector forks gnq
selector drum. Replace any parts thatare damaged
and/or worn.

Gear selector fork thickness

Standard

Service limit

5.80 mm

5.90 — 6.00 mm ‘

Gear seleclor groove width

Standard

6.00 —-6.15 mm

Service limit

6.25 mm

-

Selector fork to groove clearance

Standard 0.25 mm

2. Examine the gear change shafi 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. If removed, fi 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. Llocate the selector drum assembly to the
crankcase. '

Locating the selector drum

6.8
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5. Fitnewbolts and washers securing the bearing and
selector drumin the crankcase. Tighten the bolisto

1. Bolts

NOTE:

* Thedetent arm is held in position under spring
pressure.

1. Spring
2. Detent arm
3. Detent wheel

8. 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. Startthe 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.

=
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Locating the detent arm

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

8. Using clean engine oil, lubricate the lip ofthe seal on
the gear change shaft.

10. Lubricate, with a 50/50 solution of engine oil and
molybdenum disulphide grease, both sides of the

fingers of the seleclor mechanism on the selector

shaft.

A CAUTION: Take care 1o avoid damaging

the lip of the seal when inserting the gear

change shatft into the crankcase. A damaged seal

will lead to off 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,

Inserting the gear change shaft

8.9
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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.
= (/AN Y

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, {it the gear pedal to the shatt
 in the same orientation as noted prior to removal.
Tighten the fixing fo 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 {neuiral position).

1. Delent arm

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

NOTE:
*  The center selector fork locates as shown
below:

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

17. Push the selector shaft into the crankcase 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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INPUT AND OUTPUT SHAFTS ASSEMBLIES 3. Ensure the roll pin in the roller bearing outer race

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
heen separated. For details of crankcase separation,
refer to the crankcase section.

installation

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

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

U
s a

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 oulput shaft seal aligns with its recess in
the crankcase.

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

7. Repeatsteps 1 fo 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

Remove the clutch assembiy from the input shaft if not
already removed). Working from the opposite end fo

where the cluich assembily is filied, dismantle the input

shaft as follows:
1.  Remove the needle rolier bearing {13).

Rernove the thrust washer {12).

Remove the circlip {9) and thrust washer (10).

2
3. Remove second gear (11).
4
5

Remove sixth gear {7), complete with the splined
bush (8), which runs inside the gear.

8. Remove the thrust washer {8} and then the circlip

(5)- |
7. Slide off the combined third and fourth gear (4).

8. Remove the circlip {3) and then the thrust washer

@).
9. Remove fifth gear {1).

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 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 parls of the anatomy.

10. Place the input shaft {14} in a press with the cluich

end of the shaft facing the press ram and the input
shaft ball bearing (15) supported on press bars.

11. Protect the shaft thread with a thread protecior or
similar.

12, Press the shaft through the bearing.

“Tthe hand, arms orother parts of the anatomy.

0B,12-1
1. Pressing Off The Input Shaft Bearing
Inspection

1. Examine all gears, bearings and sleeves for
damage, chipped teeth and wear beyond the
service imits. Replace all suspect components ang
ziways use new circlips to assemble the shatft.

Assembly

NOTE:

*  Lubricate each gear and bush with clean engine
ofl during assembly.

WARNING: When using a press, always

wear overalls, eye face and hand
protection. Objects such as bearings frequently
break-up under ioad and the debris caused during
break-up may cause damage and injury to
unprotected parts of the body. ‘

MNever wear loose clothing, which could become
trapped in the press and cause crushing injury to

1. Place the input shafi bearing {15) on press bars,
ensuring that the press bars support the inner racé
of the bearing and the circlip groove is facing
downwards.

6.12
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£6.13-2

Pressing on the bearing

2.

Position the input shaft (14} to the bearing with the
clutch end pointing downwards through the
bearing.

Press the shaft through the bearing until the bearing
comes info contact with the fixed gear on the shaft.

Fit fifth gear (1), with the dog teeth pointing away
from the input shaft ball bearing.

Fit a thrust washer {2) and then a new circlip (3),
ensuring that the clip is correctly located in the
circlip groove.

Fit the combined thirdffourth gear (4), with the
smaller gear facing toward fifth gear. Ensure that
the double ol hole in the shaft aligns with the oil hole
in the gear.

651533

1. Double oil hole in input shaft
2. Oil hole in third/fourth gear

7.

Fitanew circlip (5), ensuring that the clip is correctly
located in the circlip groove, and then fit a thrust
washer (6}.

613
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8. Fitthe splined bush (8) for 6% gear {7}, ensuringthat OUTPUT SHAFT
the oil hole in the shait aligns with one of the two ol

: holes in the splined bush. Disassembly
i ,
Iil 1 2 Working from the opposite end to the drive sprockgy |
dismantle the output shaft as follows:
| -
S . 1.  Remove the needle roller bearing (23) and thrugy
" 1i washer (22},
‘ 2. Bemove first gear (21), noting its orientation.
3.  Remove fifth gear (20).
i
o 4. Remove the circlip (19) and thrust washer (18).
il 5. Remove third and fourth gear (17 and 16}, together
| with the splined bush (15).
| ‘thz. oAt 8. Remove the circlip (13) and thrust washer (14),
i 1. Oil hole - shaift :
K 1
: 2. Oil hole - bush 7. Hemove sixth gear (12).
it 9. Fit sixth gear (7), with the dog teeth facing 8. Remove the circlip (11) and thrust washer (10).
A i .
third/fourth gear 8. Remove second gear {9), nofing its orientation.
il 10. Fit a thrust washer {10) and a new circlip (9}, " . . . ,
| . L ; 10. Position the output shaft (1) in a vice with soft jaws
ensuring that the clip is correclly located in the fitted. Tighten the vice to prevent the shaft from
5 circlip groove. :
i furning.
11, Fitsecond gear (11). i1. Reiease and remove the sprocket nut (8), washer

12. Fit the needle roller bearing thrust washer (12). (7} and sprocket {(6).
13. Fit the needle roller bearing {13). 12. Remove the oil seal (4), spacer (5) and retaining
fing (3).

14. Fit the input shaft to the crankcase as deseribed

elsewhere in this section.
| 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

fiil break-up may cause damage and injury o
i unprotected paris of the body.

Never wear jpose ¢lothing, which could become
trapped in the press and cause crushing injury to
the hand, arms or other parts of the anatomy.

NOTE:

: *  Theoutput shaftincorporates a shoulder, which
G prevents using theinnerrace to remove the ball
bearing on the press.

6.14
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e e
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
r press bars,
Ocket
hrust
3).
ether
b,
85.15.2
1. Pressing off the bearing
). 14. Protect the shaft thread with a thread protector or
] similar,
n.
jaws 15. Press the shalft through the bearing.
from ie
2322 21 201918 17 161514131211 10 9 inspection
h 1. Examine all gears, bearings and sleeves for
Sher damage, chipped teeth and wear beyond the
service limits. Replace al} suspect components and
ining always use new circlips to assemble the shaft.
1. Output shaft
2. Ball bearing 2. Examine the oil seal for damage and/or wear.
— 3. Retaining ring Replace if damaged and/or worn.
ays 4. Qil seal
and 5. Spacer ‘
ftw 8. Output Sprocket
";g 7. Washer
8. Sprocket nut
9. 2" gear
me 10.Thrust washer
f to 11.Circlip
] 12,6 gear
13.Circlip
_ 14.Thrust washer
hich 15.Splined bush
 ball 16,4t geqr
17.3" gear
18.Thrust washer
19.Circlip
20.5t geqr
21.1%t gear
22.Thrust washer
23.Needle roller bearing
P
6.15
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Y

Assembly

NOTE:

®* Lubricatethe 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
protection. Objects such as bearings frequently
break-up under load and the debris caused during
break-up may cause damage and injury to
unprotecied paris 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 analomy.

1. Placethe output shaft balt bearing (2) on press bars,
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} 1o the bearing with the
sprocket end pointing downwards through the
bearing.

3. Pressthe shaftthrough the bearing uniil the bearing
comes Into contact with the shouider on the ocuiput
shaft.

NOTE:
*  Lubricate the lip of the ol sealwith clean engine
oil prior to replacement.

4, Fitthe retaining ring (3}, spacer {5} and cil seal {4} 1o
the sprocket end of the shaft.

5. Position the output shaft in a vice, with soft jaws
fitted, and tighten the vice io prevent the shaft frop,
urring.

8. Fitthe output sprocket (6), washer (7) and sprocket
nut (8). Tighten the sprocket nut to 132 Nm,

7. Withdraw the shaft from the vice and continue g
assembie the shaft from the opposite end to the
output sprocket.

8. Fitsecond gear (8), in the same orientation as from
removal.

9. Fit a thrust washer (10) and then a new circlip (11),
ensuring that the clip is correctly located in the
circlip groove.

CAUTION: Incorrect alignment of the oil
holes will result in server damage to the
ears and selectors.

10. Fit sixth gear (12), with the selector fork groove
facing away from the output sprocket end. Ensure
that an ol hole in the gear aligns with an oil hole in
the putput shaft,

05.16-2

1. Ofl hole in the output shaft
2. Oil 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.

6.16
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12. Fit the splined bush (15} for fourth and third gear.
Ensure correct alignment of the ol 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

138. Fit fourth gear (16), with the raised center facing

away from the owtput 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.

(13),
n the

- !%f
-:-g__—“ﬁrif'

LA ES-)

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 rofler bearing (23).

Fit the output shaft to the crankcase as described
elsewhere in this section.

6.17
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SPRAG CLUTCH

NOTE:

®*  The sprag clutch may be detached afier first
removing the seat and the batlery {disconnect
the leads negative {black} lead first). The left
hand lower fairing and the alternator must also
be removed. Refer 1o the relevant seclions for
removal procedures.

Removal

1. Remove the left hand lower fairing as described in
the body section.

2. Remove the alternator cover and aitermnator as
described in the glectrical section.

NOTE:

*  The sprag clutch is located on the rear of the
alternator rotor.

3.  Withdrawthe starter dive gear fromthe sprag clutch
housing.

08.18-1

1. Starter drive gear

2. Sprag clutch housing

3. Alternator rotor

4. Release the bolts securing the sprag clutch housing

to the alternator rotor. Withdraw the sprag cluich
housing.

oh.18-2

1. Sprag ciutch assembly

2. Alternator rotor

3. Bolis

5. Detach the sprag clutch through the housing.

Inspection

1. Check the sprag clutch bearings for overheating,
wear and/or non-smooth operation. Replace the
sprag cluich f overhealing, wear andfor
non-smooth operation is found.

2.  Wih the sprag clutch mounted in the housing,
check the sprag cluich for smooth, free movement
in one direction only {as indicated by the arrow
marked on the sprag cluich body).

6.18
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not jammed on the rotor {if assembled correctly,
there should be a smali amount of rotational

movement detectable between the housing and 7.

rotor) then install new bolts.

nstaliation 4. Workinginthe seqt_jence shown, tighten the bolts to
' . 16 Nm. Once all six bolts have been tightened, go
4. Locate the sprag GIUTC_h to the hOﬁS?{?Q as shown around again in sequence and recheck each bolt is
below. Push firmly until the lip seats in the recess correctly torqued, if any bolt moves, go around
provided in the housing. again. Repeatedly check the bolts in sequence until
all are correctly torqued and do not move when
checked, this will ensure the sprag clutch housingis
correctly seated on the rotor.
08,15-1
1. Sprag clutch
2. Lip.
3. Recess
2. Fitthe housing to the alternator rotor, ensuring the Bolt tightening sequence
dowel mounted in the housing locates correctly in - 5, Fitthe starter drive gear to the sprag clutch housing.
the rotor.
°‘*'29'2 1. Starter drive gear
1. Housing 2. Sprag cluich housing
2, Dowel 3. Aliernator rotor
3. Ensure that the housing is squarely seated and is 8. Fitthe altlernator and alternator cover as described

in the elecirical 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

Oil 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 refiefvalve which isa pushfitinto the crankcase. The ol pressure relief valve is setto
open at 5 bar (73.5 Ib/in?) and, when open, returns oil directly to the sump.

From the heat exchanger, the oil passes through the oil filtler which is mounted on the heat exchanger.

After leaving the oil filter, the oil enters the main oil gallery inthe crankcase. From here, oil is distributed to the the cylinder
head, transmission and crankshaft.

Vertical drillings from the main oit gallery feed oil fo the five main bearings. The crankshaftis cross drilled to feed oil from
the main bearings to the big end bearings.

From the right hand end of the main oil gallery, ol is fed via an external pipe to the cylinder head. The low oil pressure
warning light switch is located at the lower end of this pips.

Within the cylinder head, a passageway feeds oilto the camshafts which, via drillings, lubricates the camshatts, tappet
buckets and valves. Spill oil 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 oit jets. These jets both cool the pistons and Jubricate the little end of the
connecting rod.

The transmission input shatt is beth 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 assermbly.

Asimilar passageway carries oil to the output shaft bearing and then on fo 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 motoreycle

engine oil which meets specification APt SH (or higher)
and JASO MA, such as Mobi 1 Racing 47

| meets spegcification APl SH (or higher) AND JASO

A CAUTION: Triumph high performance
fuel injected enaines are designed to use
semi or fully synthetic motorcycie engine cil which

MA,

Do not add any chemical additives to the engine
oil. The engine oil also lubricates the cluich and
any additives could cause the clutch to slip.

Do not use mineral, vegetabie, non-detergent olil,
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 maiter enters the crankcase
during an o¢il change or top-up.

Triumph Engine Oil

$00% Synfhetic*

Mobilll
racing4T

)
Y ) |
- ]
A ]

J

Your Triumph Mciorcycle is a quality engineered product
which has been carefully built and tested to exacting
standards. Triumph Motorcycles are keen to ensure that
you enjoy optimum performance from your machine and
with this obieclive in mind have tested many of the
engine lubricants currently available to the limits of their
performance.

Mobil 1 Racing 4T consistently performed well during
cur tests and has become our primary recommendation
for the lubrication of all current Triumph motorcycle
engines.

Mobil 1 Racing 47, specially filled for Triumph, is
available from your authorised Triumph dealer.
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olL LEVEL INSPECTION

1. Ifthe engine has been running, aliow it to stand for
at least 10 minutes before checking the oil level.

NOTE:

¢ Accurate determination of the true oll level is
only possible when the motorcycie 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 obiain a correct
reading.

2. Remove the oil filler 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 promptly in order to establish the
ail level. The il level is indicated by hash marks on
the filler plug/dipstick. When full, the indicated oil
tevel 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, unti] 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 coniains potentially harmful
contaminanis which can cause cancer.

When handiing used engine oil, always wear
protective clothing and avoid any skin contact with
the oil.

1.l the engine has been running, allow it to stand for
at least 10 minutes to allow the oil and engine
components 1o cool.

2. Position the motorcycle on level ground and on a
paddock stand.

3. Places suétable container beneath the sump plug to
collect the displaced oil,

WARNING: The oil may be hot to the
touch. Contact with hot engine oil may
cause skin 1o be scalded or burnt.

4. Remove the sump drain plug and allow the oil to
drain out compietely.

\

1. Sump drain piug

5. When the oil has completely drained out, fit a new
sealing washer fo 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 eic., dispose of used oil sensibly. If in
doubt contact your local authority

6. Move the container to a point below the oil filter.
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WARNING: i 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 oil filter from the front of
the heat exchanger.

1. Tool T3880311

8.  Apply a smear of clean engine ol o the seal of the
new filter.

9.  Fill the filter with new engine ol

10. Fit the filter and tighten, using tool 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.

CAUTION: Stop the engine if the low oil
pressure warning light fails to extinguish,

Investigate and rectify the cause before restarting
the engine. Running the engine with the low oil
pressure warning light Huminated will cause
engine damage.

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 off leaks.

14, Stop the engine and adjust the oit level if necessary.

LOW OiL PRESSURE WARNING LIGHT SWITCH

NOTE:

*  Thelow pressure warning light may be removey
after firstremoving the seats and disconnecijp,
the battery leads, negative (black) lead first.

Thelow oil pressure warning light switch is located o, the
right hand side of the engine, below the breather cover at
the lower end of the oil feed pipe to the cylinder head.

30(

Sr.08-Z

Arrowed: Crankcase to cylinder head feed pipe

A WARNING: Prolonged or repeated | |
coniact with engine oil can lead to skin
dryness, irritation and dermatitis. Furthermore, |

used engine oil contains potentially harmful
contaminanis 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 cil on-the

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

Removal

1. Remove theright hand lower fairing 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:

*  Asmallamount of oil will drain from the oil feed
pipe when the banjo bolt is removed.

3. Position a suitable clean receptacle to collect any

displaced oil from the ofl feed pipe.

4. Release the integral low oif pressure warning light

switch/banjo bolt and remove from the oil foed pipe.
Discard the two copper washers.

Installation

1. Fit the low oil pressure light switch/banjo bolt,

Eﬂcqrparaﬁng new copper washers. Tighten the bolt
to 28 Nm.

07,682
1. Low oil pressure warning light switch

2. Reconnect the wire to the switch.

3. Refit the rubber hoot.

Or.pe-3

1. Rubber boot
2. Low oil pressure light switch

4. Fitthe right hand lower fairing as described in the
body section.

5. Reconnect the battery, positive {red) lead first.

6. Fitthe seals.

7.9
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HEAT EXCHANGER

NOTE:

*  The heat exchanger may be removed after first
removing the seats and disconnecling the
battery, negative (black) lead first. Both lower
fairings and belly panels must also be removed.
Refer to the relevant sections of this manual for
removal procedures.

WARNING: Prolonged or repealed

contact with engine oil can lead fo 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 oli on the

ground, down sewers or drains, or inlc
water courses. To prevent pollution of water
courses ete., dispose of used oil sensibly. 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 inthe 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 1o collsct any
displaced oil from the oil filter and heat exchanger,
when they are removed.

i

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
6.

Remove the center bolt from the heat exchanger
and withdraw it from the crankcase.

7.10
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Inspection

4. Check the heat exchanger ‘O’ ring for wear and/or
damage. Replace the ‘O’ ringifitis found to he worn
and/or damaged.

07.11-1
1.'0’ring
2. Heat exchanger body

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 boit. The tab will bend and
will not prevent the heat exchanger from turning.

Instead, firmly hold the heat exchanger In position
by hand.

07.41-2

1. Tab

2. Crankcase location

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 oit filter to the crankcase. Tighten, using service
tool T3880311, 10 8-12 Nm.

1. Service ool 73880311

Fill 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 body section,

Reconnect the battery, positive (red) lead first.

Refit the seats.

7.1
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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 aliow 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 1o 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 receptacie to collect the
displaced oil from the sump.

3. Remove the sump plug and allow the engine gj to
drain.

7.52-1

1. Sump
2. Sump plug

4. Replace the sump plug, complete with a new
copper washer. Tighten to 25 Nm.

5. Remove the bracket securing the side stand switch
cable.

o722 e

1. Side stand switch cable bracket
2. Sump

712
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e o ty g. Progressively release the bolts securing the sump installation

to the crankcase,
1. W removed, fit the oil pick-up.

07.13-1

1. Sump bolts

Upper left: Assembled oil pick-up and relief valve
7. Remove the bolts and lower the sump from the ]
a new crankcase. Discard the sump gasket. Upper right: Pick-up assembly

Bottom: Relief valve assembly
8. Remove the oil filter, using service fool T3880311.

 switch 2. W 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.

PN 14
E |
N
) ’
~
{ s
1. Service tool T3880311
; H—a
Inspection
'WARNING: Ensure the ol pick-up is 12
clean and free of blockages or s
'estrictions. If the oil flow is restricted ol pressure Sump bolt tightening sequence
will i
dam::ereduced and may cause severe engine 5. Fit the bracket securing the side stand cable,
. Tighten the bolt io 9 Nm.
1. Check the oil pick-up for blockages cr restrictions. ) o , .
Remove and clean if found to be blocked or 6. Fill anew oil filter with clean engine oil.

restricted,

Check the pressure relief valve 'O’ ring for wear
and/or damage. Replace if wear andfor damage is
found.

7.13
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7. Apply a smear of clean engine cil to the filter seg)
and fit to the heat exchanger. Tighten, using
service too} T3880311, to 8-12 Nm.

8. Fitthe exhaust system, as described in the exhaust
section.

9. Fill the engine with new engine cil, as described
elsewhere in this section.

10. Fitboth lower fairings and belly pansis as described
in the body section.

11. Connect the battery, positive {red) lead first.

12. Refit the seats.

OILPUMP

NOTE:

* The oil pump may be removed after firg
removing the seats and disconnecting ihg
battery, negative (black) lead first. The left hang
lower fairing, both belly panels and the clutgy
must aiso be removed. Refer 1o 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
contaminanis which can cause cancer.

When handling used engine oil, always wear
protective clothing and avoid any skin contact with

g 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 eic.,, dispose of used oil sensibly, K in

doubt contact your local authority

i Removal

}“' 1. Remove the clutch as described in the clutch

section

W Fit tool 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 ol pump.

™

47,141

| 1. Ot pump chain
2. Bolt

3. Sprocket

4. Tool T3880370

i 3. Remove the fool, sprocket and chain.
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4, Release the bolts securing the oil pump 1o the
crankcase and withdraw the ol pump.

]
1
O

07153

1. Rotor tip clearance
2, Pump body clearance

3. Measure the pump body clearance using feeler

auges.
Inspection galg
1. Release the screw and withdraw the oil pump plate Siandard 0.15 ~ 0.22 mm
from the pump body. .
Service limit 0.35 mm max

4. Measure the pump end clearance.

Standard 0.02 - 0.07 mm

Service limit 0.70 mm max

5. {a)ifdli clearances are within service limits, liberally
apply clean engine oil to all internal components
and refit the oil pump plate to the oil pump body.

(b} f any clearance measured s outside the service

s a ) iimits, renew the complete pump.
1. Oil pump drive shaft 6. Inspect alf the sprocket and chain for wear and/or
2. Ol pump plate damage. Replace the sprocket and chain if wear

. and/or damage is found.
3. Oil pump body .

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.

@it 0.20 mm max T

718
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Tgunapy

Installation
A CAUTION: Before fitting the oil pump 1o
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 io run without engine oil

pressure and will lead to severe engine damage.

1. Fili the ol pump with new engine ofl, turning the
pump rotor as the oif is poured in o ensure all
surfaces are coated with oil.

2. Position the oil pump to the crankcase and insert
into the opening provided.

07.16-1 Oﬂ
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.  Fit the drive chain and sprocket.
u
4
g
5
-
i "« i (Pl 'q 1
(7 (} -
3 . 77N W
N AN I-‘;. ‘. v, ..‘ \ (o]
. 5 —_—
ey @ :
¥ {h %—- ’ .'.
\ (oo \
N
o\’ ﬁ 2
07,141 i
1. Oil pump chain
2. Bolt
3. Sprocket
4. Tool T3880370
5. Fit a new center bolt and washer to the pump
sprecket. Assemble the chain and drive sprocketto
the pump and Input shaft.
8. Refittool T3880370 to the upper drive sprocket and |
tighten the centre bolt to 15 Nm. Remove the tool.
7. Fitthe 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 baftery, positive (red lead) first.

10. Refit the seats.
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Exploded View - Fuel Tank and Pump
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| Exploded View - Fuel Rail, Throttles and Injeciors
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H‘ ] Exploded View - Exhaust Syslem

‘ Il ] ’
‘!il 15 Nm @@ ) See te)d'
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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 .gasclines containing up to 15% MTBE
(Methyl Tertiary Butyl Ether) is permitted in Triumph
Outside America, all motorcycles must be runon S5 RON motoroysles.

unleaded fuel.
Fuel Requirements - USA

In the United States of America where the octane rafing
of fuel is measured in a different way, the following
information may be applied: Triumph motorcycles are
designed to run on unleaded gascline 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, siates or
territories and will invalidate the vehicle and
emissions control warranties. Additionally, leaded
gasoline will cause damage to emissions control
components

Oxygenated Gasoline

Tohelp in meeting clean air standards, some areas ofthe
U.S. use oxygenated gasoline o 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 mixture of 10% sthanol and 90%
gascling and is often described under the names
‘gasohol’, ‘ethanol enhanced’, or ‘contains ethano!. This
fuel may be used in Triumph metorcycles.

Methanol

& CAUTION: Fuels containing methanol

should not be used in Triumph
Motorcycles as damage to components in the fuel
System can be caused by contact with methanol.

8.8
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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 CGontrol Module
{ECM}. :

BTDC

Before Top Dead Gentre (TDC).

Calculated load

The actual volume of air per stroke flowing info the
engine, expressed as a percentage of the mzdmum
volume that can enter. Provides an indication of the
percent engine capacity that is being used (100% = ull
throtile). ‘

Catalyst

Device placed in the exhaust system .which reduces
exhaust emissions.

Closed throttle position

Throttle position atidle (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.
Cocling fan status

The 'on’ or 'off condition of the cooling fan.
DTC

Diagnostic Trouble Code.

ECM

Engine Control Module.

Engine speed

The crankshatt revolutions per minute.
Freeze frame

A data set captured at the time a Diagnostic Trouble
Code (DTG) is set.

[die 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 Medule (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 t0p
dead centre.

lgnition switch position

The 'on’ or 'off position of either or both the ignition
switch and the engine siop switch,

Ignition timing

Same as ‘ignition advance’,

injector pulse time

The time during which an injector remains open (i.e:
delivering fuel}.

8.10
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Long term fuel trim

Fueling after adapting to the engine’s long term fueling
requirements (closedloop only). See also shortterm fuel
trie.

MAP sensor

Manifold absolute pressure (the air pressura inthe intake
system).

ML
Malfunction Indicator Lamp.

fluminates 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 Gontrol Module
{ECM} caused by an internal or external failure.

Primary Throttle Position Sensor
Sensor for the primary (lower) throttle position.
Primary Throttle Stepper Motor

Stepper motor used to vary throttie opening at idie and
when the engine is clod.

Purge valve duty cycle

The time the purge valve is open in an open/ close cycle,
expressed as a percentage of the cycle tims.

Road Speed Sensor
Gearbox mounted sensor which delivers information 1o

the ECM thatis converted to the road speed value thatis
displayed on the speedometer.

Second Throtile Position Sensor
Sensor for the secend (upper) throttle position.

Second Throttie Stepper Motor

Stepper motor used fo vary all second throttle positions,
on or off idls.

Sensor reference voltage
Supply voltage to the system sensors {nominally 5 volis).
Short circuit

A’short cut’ in an electrical circuit — current by-passes
the intended circuit {usually to earth).

Short term fuel irim

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 ime from coil ‘on’ to coil ‘off.

Throttle position

The position of the throttle butterfly given as a
percentage of the movement range. When the data is
displaved on the {ool, fully open need nat be 100% ner -
fully closed 0%. '
Throettle voliage

Voltage at the throttle potentiometer.

Vhatt

Battery voltage.

8.11
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TRYusEy

ENGINE MANAGEMENT SYSTEM
System Description

This model is fitted with an elecironic sngine
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 oceur
in the engine management system, the maifunction ype,
and engine data at the time the malfunction occurred, are
stored inthe ECM memory. This stored data can thenbe
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 femperature, an intake air
temperature sensor is fited. Changes in air
temperature {and thersfore 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, on the left hand side ofthe motoroycle,
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 o 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 o
the crankcase directly above the alternator Covey |
The crankshaft position sensor detects movemgn

of a toothed wheel attached to the alternator roty,

The toothed whee! gives a reference point frop,
which the aciual crankshaft position is calculateq
The crankshatft position sensor information is USeq |
by the ECM to determine engine speed ang |
crankshaft position in relation 1o the point where fug|
Is injected and ignition of the fuel ocours.

Engine coolant temperature sensor - situateq at
the rear of the cylinder head, on the left hand sids,

Coolant temperalure information, received by the |
ECM, is used to optimise fueling at all enging:|
temperatures and to calculate hot and cold star |
fueling requirements. ‘

Primary throttle position sensor - situated at the -
righthand end of the lower throttle spindle. Used 1t
relay throttle position information to the ECM,
Throttle opening angle is used by the ECM 1o
determine fueling and ignition requirements for a)
throtile positions.

Secondary throttle position sensor - situated at :
the right hand end of the upper throttle spindle, |
Used to relay secondary throttle position
information to the ECM. Secondary throttle angle is
used by the ECM to determine secondary thraottle
opening posiion 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 calculated and displayed onthe
speedometer. It also provides data used fo
calculate minute fuel and ignition changes which
help maintain slow speed driveability. -

Road speed sensor - situated in the gearbox. The
neutral switch indicates when the transmission isin
neutral. In addition, the neutral switch provides an
interfock 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 1o
cul-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.

g.12
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Engine Management System
sensor Locations

Primary/secondary throttle position sensor

Manifold Absolute Pressure {MAP) sensor

Lambda sensor

chee

intake air temperature sensor

Engine coolant temperature sensor Barometric pressure sensor

Clutch switch

ched

Road speed sensor Side stand switch
Crankshaft position sensor

Neutral swiich
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System Actuators

In response o signals received from the sensors, the
ECM controls and directs messages o a series of
electronic and eleciro-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 cam/lever 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 1o
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 purgs
valve controls the return of vapour which has been
stored in the carbon canister during the period when
the engine is switched off. The vaive is ‘pulsed’ by
the ECM to give control over the rate at which the
canister is purged.

Injectors - located in the throtile 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 caiculated 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 fo 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.

Fail detection switch - sifuated beneath the froy
seat. The falt detection switch will detect i the
motorcycle is on its side and will cut power tg the
ECM immediately. This prevents the engine frop,
running and the fuel pump from delivering fuel, In
the eventof a fall, the switch isreset by returning the
bike to an upright position and switching the ignitig,
off then back on again.

Main power relay - located beneath thy
motorcycle seat. When the ignition is switched o,
the main power relay is powered up to provide g
stabie voltage supply for the ECM.

Fuel pump - located inside the fuel tank. The
electric pump delivers fuel into the fuel system, vig 5
pressure regulator, at a constant 3 bar pressure,
The pump is run continuously when the enging is
operating and is aiso run briefly when the ignition is
first switched on to ensure that 3 bar is available 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 signal received from the coolant
temperature  sensor, When the coolant
temperature rises o a level where the cooling effect
of natural airflow is insufficient, the cooling fan is
urned on by the ECM. When the coolant
temperature falls sufficiently, the ECM turns the
cooling fan off. The fan only becomes operational
when the engineis running. twill not operate at any
other ime.

NOTE:

L

. In this system, the starter lockout system

{ciutch switch, neutral switch, sidestand
swiich) all operaie through the engine
management ECM. In addition, the low fuel
warning light sender also is controlled through
the ECM.
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Y

ENGINE MANAGEMENT CIRCUIT DIAGRAM -
Daytona 600

Key To Wiring Circuit Diagram

Key To Wiring Colour Codes

Code Wiring Colour Y
B Black
U Blue T
N Brown

.G Green
3 Grey
O Orange
K Pink
R Red
p Purple T
W White
Y Yellow
R T Light Green
LU Light blue

. The above illustration shows the pin numbering system

Key [ltem
‘: 1 | Engine controi modute
“ 2 [Diagnostic connector
!j’ '|‘ 3 |Vehicle speed sensor
3 4 |Instrument assembly
‘ 5 |Neutral switch
8 |Clutch switch
' ‘}‘ 7 | Starter relay
1 8 |Crankshaft sensor
g 9 |Sidestand switch
‘ ‘ 10 | Air pressure sensor
i 11 [MAP sensor
12 |Inlet air temperature sensor
| 13 [lLambda sensor
14 | Fall detection switch
15 | Cooling fan
' 16 |[Fuel pump
] 17 [ Fuel pump relay
2 ! 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
o 24 |lidle speed control stepper motor
_ f 25 [Second throttle actuator
” m 26 |Fuel injectors
1 27 |Evaporative purge vaive
i§ 28 |Engine sub-harness connector
Mi 29 | Secondary air injection solenoid
N 30 En'gine management system relay

ECM Connector Pin Numbering

B A

Bi7 /{(\ /\\ AB
fuooooooo oooooo
ﬁaaooooooﬂ JOo0000OGH | Ald

TS0 0000000]] Doooooc—-ﬂ”

_BLDOOOQOOOO (')OOOOOC«-.,__‘A20
82 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 -
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System Diagnostics

The engine management system has an op-board
diagnostics feature which allows service technicians to
retrieve stored data from the ECM using a Triumph
service tool. Full details of the tool’s operation and
how to interpret the resulis 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 o retrieve data associated with
the system sensors and actuators, test various
component functions, 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-board 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 o indicate that a fault is
present and increments a counter. The counter checks the
number of instances that the fault is noted. For example, i
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. {f 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 motorcycle
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 1o 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 igke
place.

NOTE:

*  When a fault has been rectified, the M) wil|
remain illuminated until sufficient non-fayy
warm-up cycles have taken place to turn it off
The MIL will be immediately extinguisheq if
after first rectifying the fault, the prq
{diagnostic trouble code) that caused the
illumination is erased from the ECM memory
using the Triumph diagnostic tool.

NOTE:

* In most cases, when a fault is detected, i,
engine management system will revert 1o 4
‘timp-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 foliow later in this section.

8.18
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current Data

By using the Triumph diagnostic tocl, live engine data
(engine running) can be recovered from the motoreycle.

The data available is:-

pressure

[~ Function Examined | Result Reported (Scale)
Engine speed RPM
Calculated foad %
Coolant temperature o
Short term fuel trim %
Throttle Position %
Intake air temperature eC
Vehicle speed km/h
Ignition Advance degrees
Heated oxygen sensor volls
output voltage
Intake manifold absolute mm/hg

Fuel system status

open or ciosed loop
operation

Freeze-frame Data

—— e

Freeze frame datais stored atthetime aDTCjg recorded
{confirmed) by the ECM. if muitiple DTCs are recorded,
the freeze-frame data which is stored will relate to the

first recorded DTC 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

available fs:-
Function Examined | Result Reported (Scale)
Engine speed RPM
Calculated load %
Coclant temperature °C
Short term fuel trim %
Throttle Position %
intake air temperature °C
Vehicle speed km/h
Ignition Advance degrees
Heated oxygen sensor volis
cutput voltage
Intake manifold absolute mm/hg
pressure
Fuel system status open or closed loop
operation

8.18
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Function Tests

The system allows the diagnostic tool to perform a series
of function tests on various actuators in the engine
management system. In some cases i Is necessary to
make a visual observation of a component and in other, if
faults are present, DTCs will be logged.

The function ests availabie are:~

Function Examined Report Method
Instrument panel Visual inspection of
' instruments
ldle speed control Stored fault code*
stepper motor
Purge control valve Stored fault code*
Fuel pump relay Stored fauli code*
Fuel pump operation Siored fault code*/Fuel
pressure test
Cooling fan Stored fault code*fan
operation
2nd throttle control Stored fault code*
stepper motor
Secondary air injection Stored fault code*

* If a fault is detected.
Checks/Adjustments
Adjustments

Using the Triumph diagnostic tool, it is possible to reset
the ECU to the factory default settings.

Further facilities 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 throilles in a specific

position.

NOTE:

* Replacement of the second throitle
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 o
automatically adjust to new working conditions. This
screen displays information as to the adaption statyg of
the vehicle which will show if it has adapted or not,

Function Examined Report Method
Ciosed throttle position adapted/not adapted
reference status
Idle speed control %
adaption status
Oxygen sensor adaption %
status {cff idle)
Oxygen sensor adaption %
range {cff idle)
Cxygen sensor adaption %
slatus {idie)
Oxygen sensor adaption %
range (idie)
Build data

The following items of build data can also be read.

Function Examined
Vehicle identification Number (VIN)
Trivmph ECM part number

ECM manufacturer's part number

ECM serial number

Software version number (fune number)

8.20
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checks Checks (continued)
le o when using this function itis possible to check the status item Checked Result Unit
t Thig of various sensors and actuator§ and a§§o check certain Wialfunclion ndicator Tars I offon
Us of itemns of factory data logged during vehicle assembly. status g oi1/0
. The data available is:- Fan relay status Fan offfon
Starter relay status Starter on/off
Wi [ Item Checked Result Unit Fall detection status Normal/over
] Throttle \I:’)g;:g;n sensor Volts Oxygen sensor heater Heater on/off
status
N Throttle position % open Secondary air injection SAl on/off
Manifold absolute Volts status
] pressure sensor voltage Engine rpm REM
Mangcr)éi :Erseolute mmHg Vehicle speed km/h
] Atmospheric pressure Voils Short term fuel trim +/-100%
] sensor voltage Calculated load %
Atmospheric pressure mmHg Idle reference speed RPM
— Battery voltage Volts Injector 1 pulse time milliseconds
Battery voltage scaling Volts Injector 2 pulse fme milliseconds
Coolént temperature Volts Injector 3 puise fime milliseconds
sensor voltage | Injector 4 pulse time milliseconds
] ?oolant temperature °© Ignition timing oyl 1 degrees BTDC
R A temp\?or!?:érf sensor Volts Ignition fiming oyt 2 degrees BTDC
] Air temperaturs oG Ignition timing cyl 3 degrees BTDC
] Oxygen sensor voltage Volts Ignition fiming cyl 4 degrees BTDC
] Oxygen sensor reading Volts Coil 1 dwell ime milliseconds
] 2nd throttle position Volts Coil 2 dwell ime milliseconds
sensor voltage Coil 3 dwel time milliseconds
2nd throttle position % open Coil 4 dwell time milliseconds
Gear position sensor Volts Idle speed controftarget |  numeric
voltage steps
Fuel level sensor voltage Volis 2nd throttle current steps numeric
Fall detection switch Volts 2nd throttle target steps numeric
voltage Purge valve duty cycle %
Gear status gearineuiral
Clutch switch status gripfrelease
Sidestand status up/down
Fuel pump relay status fuel pump offfon
. .
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|
! Diagnostic Trouble Codes
| Similarly, if a fault clears, the ECM also records this fagy |
N Diagnostic trouble codes {(DTCs) are logged in the ECM and will turn off the MIL when sufficient no-fault warm.,
‘ memory when there is a confirmed fault in the system. cycles have taken place. Any fault codes will remain iy,
“ | the ECM memory until the required number of no-fayiy
! The codes are reported to the Triumph diagnostic tool as warm-up cycles have taken place. The number o
) a four digit code, as required by California legislation. warm-up cycles required to extinguish the MIL will
IIH always be less than the number required to remove 5
| ‘ | As mentioned earlier, when the system detscts a fault, it DTC from the ECM memory. DTCs can be removed gt
‘ ; begins to count the number of times the fault occurs any time using the Triumph diagnostic tool
‘! H |i ‘ before illuminating the MIL and storing a fault code.
|}‘ .|!j!l The system will log the diagnostic trouble codes listeq
: l‘ below/over:-
4
| "‘ 1 Diagnostic Fault Description Number of | Number of MIL
o Trouble no-fauit no-fault | illuminated
i ‘\‘ i Code cycles cycles when fault
i (DTC) before before DTC | is logged
" b turning off | is erased
i MIL :
: ) P0201 Injector 1 circuit malfunction 3 40 Yes
i ui||-! P0202  |Injector 2 circuit malfunction 3 40 Yes
o | P0203 | Injector 3 circuit malfunction 3 40 Yes
i
| | P0204 Injector 4 circuit maifunction 3 40 Yes
| ‘\ .P1201 Injector 1 open circuit/short fo 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 circui/short to ground 3 40 Yes
' P0O335. | Crankshaft sensor circuit malfunction 3 40 Yes
l “‘ Po032 Oxygen sensor heater short circuit to battery 3 40 Yes
P P0031 Oxygen sensor heater open circuit/short 1o ground 3 40 Yes
O P0030 Oxygen sensor heater circuit malfunction 3 40 Yes
| PO136 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
PO107 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
‘ FPO113 | Intake air temperaturs too low 3 40 Yes
| 'i| PO117 Engine coolant temperature too high 3 40 Yes
' PO118 Engine coolant temperature too low 3 40 Yes
P0500 Vehicle speed sensor malfunction 3 40 Yes
B.22
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ﬁ;’i;g;q'ostic Fault Description Number of | Number of MIL
Trouble no-fault no-fault illuminated
Code cycies cycles when fault
(DTC) before before DTC | is logged
turning off is erased
MiL
P1552 Cooling fan short eircuit/open circuit 3 40 Yas
P1553 Cooling fan short to battery voliage/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
P0445 Purge valve system short circuit fo battery 3 40 Yes
PO617 Starter relay short circuit to battery 3 40 Yes
PO616 Starter relay short circuit to ground or open circuit 3 40 Yes
P0O414 Secondary air injection system short circuit 1o batiery 3 40 Yes
P0413 Secondary air injection systemn short circuit to ground 3 40 Yes
or open circuit
Po222 2nd throttle position sensor system low voltage 3 40 Yes
P0223 2nd throtile posttion sensor high voltage 3 40 Yes
PO638 | 2nd throtile circuit malfunction 3 40 Yes
P0O505 Idle speed conirel system malfunction 3 40 Yes
P1631 Fall detection sensor circuit low voliage 3 40 Yes
P1632 | Fall detection sensor circuit high voltage 3 - 40 Yes
P0560 System voltage - battery circut malfunction 3 40 Yes
P1500 Vehicle speed output circuit malfunction 0 40 No
POB54 Tachometer circuit malfunction 5] 40 No
Pi115 Coolant temperature gauge circuit matunction 0 40 No
P0460 Fuel level sensor circult matfunction 0 40 No
PO?’OS Gear position sensor circuit malfunction 0 40 No
POBsS6 Fuel gauge circuit maifunction 0 40 No
P1610 Low fuel output circuit malfunction o 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

6. 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 faults
&  Obtain data
®  Make checks / adjustments

It is removeable 1o allow repiacement / update cards o
be inserted.

The screen comprises four horizontal lines and twenty
vertical columns forming a series of boxes inio which
letters and numbers can be displayed to provide the
necessary question, message, answer efc.

Atthe left of the screen, one or more symbols as detailed
below may be displayed.

CURRENT DATA |
f':m_'_‘i?rfﬁt? S.T‘U“EEiD‘ DT[S"
Y FUNCTION TESTS |

Typical screen showing symbol examples

AY Cursors to indicate that further lines of text are
available to be seen above and/or below those already i,
view, by scrolling the text up or down using the 'Up' o
'Down’ keys.

» Cursor to show which line of text is ‘active’.

? Indicates further help/guidance information available
on that fine by pressing the help key.

Tool Keys

In most cases, the Return key (.]) enables the user to
refurn fo the screen last displayed.

Return key

The Up and Down keys — presstomove the lines-oftext
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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- FUEL SYSTEM/ENGINE MANAGEMENT 8

press the Validation key (k) to move on io the next
message.

Validation key

The Help key can be used when the *?” symbaol shows, 1o
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

TEST PROCEDURE

The following describes the procedure to follow when
using the service diagnostic tool. 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 fauit code has been identified,
refer 1o the diagnosis detalls later in this section.

NOTE:

*  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.

The following five pages describe the tool
operations in flow chart form.
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CHECKCARD

Present

SHSTERERROR

SELECTLANGUARGE
ENGLISH
FRANCAIS
DEUTSEH
ESPRMNOL
NEDERLRNOS

Absent l

INSERTRENDRY
{RRD

Y

TRIUBPHMOTORCHCLES
DIRGHOSTICTOOL
SOFTUARE VERSION 1.0
2003

'

SWITCH DN BIKE
IGRmIoN

VALIOATE

False DATRLINKFARULT

RETRY

SERVICEDRTA
DERLER 555555

SERVICEDRIR
) DRTE15/08/G3

Main Menu

PTRIN MENY
DIRGNOSTICS
CHECK/ROJUST
aur

Quit
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Main Menu . >
NRINBENY ' Error Count
> cﬁﬁiﬁ%ﬁf}i . STORED ERRORS
o FRULTCOUNT D2
IGPYTION COIL 10PEN CIRCUNT
. . " WJECTOR3OPENCIRCUIT
Diagnostics
Starred DTC
DIAGNOSTICS
CURRENTDATA
FRULTCOOES STOREDERRORS
FUNCTIONTESTS Fault codes .
aur FREEZE FRAREDATA
CLERRDTCS
Current
data
Freeze
frame data
CURRENTOATS
ENGHIE SPEED CURRENTDRTA
CALCULATEGLORD ENGINE SPEED
CODLANT TEMPERATURE CALCULRTEDLOAD
SHORT TERMFUELTRIN CODLANT TENPERATURE
THROTTLEROSITION SHORT TERMFUEL TRIM
INTRKERIR TEMPERATLIRE THROTTLEPOSITION
. VEHICLE SPEED INTAKE AIR TENPERATURE
IGNITION ADVANCE VEHICLESPEED
GXYGEN SENSOR OUTPUT VELTAGE IGNITION BOVANCE
INTRKE NANIFOLD ABSOLUTE PRESSURE OXYGEN SENSOR DUTPUTVOLTAGE
FUEL SUSTEASTATUS INTAKE MANIFOLO B8SOLUTE PRESSURA
FUEL SYSTERSTATUS
STOREDERRORS ’
STOPENGINE ‘, Return RETURNTOOTCS
A CLEARDTCS
Clear
——
STOREDERRORS
; : ERASERLLOTCDATR
Lt YES
no
No
Yes
"""" RESET DTCs
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TREGIRy

Main Menu

MR AENY
DIRGHNOSTICS
LHELK/BOJUST
atr

Diagnostics

DIRGHGSTICS
EURRENTORTR
FRULTEOBES
FUNCTIONTEST
afr

-

Function test

TEST DTC COUNT

Cancel i
of———————

p| NO DTCs present

DTCs present

g

FUNCTIDN TEST

OTCSPRESENTLLERR |
BEFORE TESTRCTION

FUNLTIGNTEST
HSTRURENT PRHEL

PURGE LONTROLVALVE
FUELPURPRELRY
FUEL PUNP DPERRTION
LOOLING FRN

SELONDARS 8IR INJECTION

I0LE SPEECLONTROL STEPPER AGTOR

NG THROTTLE CONTROL STEPPER IOTOR

FUNCTIONTEST
"TESTNARE™
PROLCEED
LARNCEL

* Procesd

FUNCTIDNTEST
TESTNAME
TESTING....
[BSERVE

@ Zera DTCs

DTC present

FUNCTIONTEST
TESTNANE
TESTFRILEDPTIT
S/ETOVBATT

CLEARDTC

y

Error Gount
Screen

FUNCTIONTEST
TESTHAME
TESTLOMPLETE

—

FURCTION TEST

Yes

> PERFORMANOTHERTEST
YES
iH

No
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- | w

A A
Main menu
PRINFENY
DIRGNOSTICS
CHECK/BDJUST
aur
Check/Change
Check/Adjust Men
CHECK /RDJUST .
™ CHECK Quit
ADJUST
QuIT
Check E Adjust
CheCk menu Ad}ust menu %
CHECK
Quit REBDBULDDATA CHECK/ AOJUST
READSENSORS ADJUST TUNE
READADRPTIONSTRTUS UPDRTE TUNE
aurr aurr
* l Read sensors
RERD SENSORS Adjust menu
THROTTLE POSITION SESOR VOLTAGE
THROTTLEPOSITION BOUST
ANIFOLD ABSOLUTE PRESSURE SEMSORVOLTRGE RESETRORFTIONS
MANIFOLD ARSOLUTE PRESSURE THROTTLEPOTRENEL >
ATROSHERIC PRESSURE SENSOR VOLTAGE  ISCSTEPPERRENEY
ATAOSPHERIC PRESSURE TUNE UPDATE
BATTERYVOLTAGE aurr
COOLANT TEMPERATURE SENSORVOLTAGE -
COOLANT TENPERATURE
AIR TEMPERATLIRE SENSOR VOLTAGE No
RIRTERPERRIURE BOAPTIONRESET
OXYGEN SENSORVOLTRGE — " CONFRBY/N ' i
OXYGENLEVEL
SNO THROTTLE POSITION SENSOR VOLTRGE
2ND THROTTLE POSITION + Yes
GEAR POSITIGN SENSOR YO TAGE
FUELLEVEL SENSORVOLTRGE ECUHAS BEENRESET ——
FRLL DETECTION SUICTHVOLTAGE
GEAR STATUS
CLUTCH SUITCH% TATUS
SIDESTAND STATUS
FALL DETECTIGN STSTUS REPLACEPRINARYTPS
Be el
Build data .
L 4 REPLACE(SL STEPPER
> THROTTLE CLOSED
B L,f?,g”"*‘ CURRENTVOLTS 054y [ P
THROTTLE OPEN
XOKXXXXAXKXXK
TRIUAPHECUPRART NUABER CURRENTVOLTS D.51/
XXXXXXOOXANAK Adaption status
KEIHINECL PRRTRUMBER
XXXXXXXXXXXKXK RDAPTION STATLS
ECUSERIAL NG ECURESETCLOSED THROTTLEPOSITION REFSTRTUS
XXXKKRXXXXXXXX 10LE SPEEDLONTROL RORPTION STATUS
SOFTURRELERSIDNILITBER > 02 SENSORADAPTION STATUS - OFFIDLE
X 02 SENSOR ROAPTIONRANGE - OFFIDLE
Bf}(%&?{@xxxxxw 07 SESHOR RDAPTION STRTUS -I0LE
CALIBRATIONID 02 SENSOR ADAPTION RANGE - IDLE
XXXXXXNNXXAKHX.
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Main menu ¢

sl MAIN MENL
R DIRGNOSTICS
N CHECK/AOJUST
5 auiT

l Check/Adjust

Check/Adjust menu

CHECK/RBUUST ]
ADJUST TUNE Quit
UPDATETUNE
aurr +
UPDRTE TUNE
SELECTRODEL
DRYTONAED0
Update tune +
GRYTONARG00
TUNEXXHNX
TUNE XXX
UPDRTETUNE TUNE XXX
PPPRPPRR *
UPDATE TUNE
TUNE XXXXX ,
CONFIRA Confirm >
. Pass CANCEL Cancel
aurr
TEST PASSWORD
Fail +
UPDATETUNE
SECURITY DOUNLOADING. ...
1096 LONPLETE
RCLESS DEMIED * -

DOWNLGCAD OK?

l No

Yes
|
‘::
|
UPDRTETUHE UPOATETUNE
] I DOUNLORBECORPLEIE DOLNLOARD FAILED
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1. CONNECTION AND POWER-UP

gajd

1, Tool
2. Connection to Main Harness

Connect the tool to the dedicated multiplug under the
seat.

A message appears on the screen and certain checks
are made automaticaily, e.g. Is the memory card fitted 7

‘SELECT LANGUAGE’ will then be displayed.

2. SELECT LANGUAGE

SELECT LANGURG E
>  EmGLIsH
. FRANCAISs
DEUT SOy
ESPARNDL. |
!‘l'E_OfE‘E‘"L-R':H'dﬂs‘;m;

;2

1"¥’i

4

Use the ‘Up’ and ‘Down’ keys to move the cursor in
column 1 and select the language required.

NOTE:

*  Thetool will always select English as the default
language, and it is only necessary to use the
cursorio seiect one of the other languages. The
entire diagnostic session will then continue in
the chosen language.

Press the validation key >k’ to move on,
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3. TRIWMPH MOTORCYCLES

TRIWUAPH NOTORCYLLES

DI RGANOSTIC T80L
SOFTURRE VERSION
| . 1s.80

The screen will dispiay the message Triumph
Motoreycles Diagnostic Tool' and wilt also give the
diagnostic software version and the software release
year.

Press the validation key *>k’ fo move on.

If the Return key (.l) is pressed, the too! will return to the
‘SELECT LANGUAGE’ display.

4. SWITCH ON BIKE IGNITION

SWITCH ON B KE
L

Switch on the ignition. De NOT start the engine.

Press the validation key <. During a short delay period
the tool will earry out certain validation checks.

I it detects a problem which will invalidate the test,
‘DATA LINK FAULT RETRY?’ will be displayed.

It all is CK, “SERVICE DATA’ will appear on the screen.

8.32




3

y period

he test,

screen.

FUEL SYSTEM/ENGINE MANAGEMENT 8

5. DATA LINK FAULT RETRY?

6. SERVICE DATA — DEALER

DATA LI NK .73:'331 T

RETRY 2

CSERVITCE AT A

|

=

j\"; fyg

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 '?’ for advice.

Rectify the problem and press the Validation key k"o
return to "SWITCH ON BIKE IGNITION'.

Press the Validation key =k’ again. ¥thetoo! acceptsthat
the problem has been rectified, ‘SERVICE DATA’ will be
displayed.

This is the first of 2 screens for which the operator hasto
input information, without which the testing cannot
proceed further.

8.33

DEALER _515:55'55" l
|

C/’K—R\/
'
s Y T

Enter your Dealer number as follows:

The number ‘555555 is displayed, with the cursor
peinting down at the first digit.

Press the ‘Up’ or ‘Down’ keys to change this digit to the
first digit of your dealer code,

Press the Validation key k',

The cursor will now re-position over the second digit '5’.
Enter the 2nd digit of your Dealer number in the same
way.

Continue untif all 5 digits of your dealer code have been
entered.

NOTE;

* W any dight has been entered incorrectly, press
the ‘Return’ key {)) to start again.

When ali & digits have been entered correctly, press the
Validafion 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

S ERVICE O0ATA

BATE 01./01/800

| nARIN
gl RGNOST £'s

nE mul
CHECEK/ H;ﬂ_q_‘u sr i
|

> gui T

Enter the date using the ‘Up’ and ‘Down’ keysinthe same
way that the Dealer number was entered.

NOTE:
* 6 digits must always be entered, e.g. it isthe
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 MENL'.

When this screen is displayed, you have to decide
whether fo proceed along one of two routes:

— ‘DIAGNOSTICS’
— ‘CHECK/ADJUST

The ‘BIAGNOSTICS' menu provides access io:

Current data e g. actual engine temperature, engine
speed elc.

Diagnostic Trouble Codes (DTC's) i.e. access to

codes stored in the motor cycle ECM which indicate a

confirmed faull(s) in the system.

Function tests e.g. of tachometer, water temperature
gauge, fuel pump elc. '

The *CHECK/ADJUST menu provides:
Checks i.e. build information, system data.

Adjustments e.g. adjustment of idle fuel/CO etc., and
eniry of software updates.

Use the ‘Up and Down’ keys to position the cursor
opposite the desired choice, and press the Validation key
:*!’

Either  ‘DIAGNOSTICS’  (operation 9) O
‘CHECK/ADJUST’ (operation 27) will be displayed:
dependent on the selection.

NOTE:

*  |f ‘GUIT’ is selected and the validation key ¥
pressed, the display will return to TRIUMPH
MOTORCYCLES'.
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5. DIAGNOSTICS (if ‘DIAGNOSTICS' is selected) 10. CURRENT DATA

| DI ARG NOSTI LS T CURRENT DATA

| S ‘ S ETﬁ_ET:Eh‘EIHE .

> CURRENT OARTAR PCRALLCULATED Lo0RD 2794

| READ STORED DTCS YENGI HE TERP A5
gaiu [@{ galu

This display is the ‘DIAGNOSTICS' menu. Start the engine. "‘CURRENT DATA’ includes the

Use the ‘Up’ and ‘Down’ keys to scroll the {ext until the
horizontal arrowhead is positioned 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)

- f'QUIT’ is selected, the display will returmn io
‘TRIUMPH MOTORCYCLES’,

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 1o assist diagnosis e.g. ENGINE
TEMP - 75C. .

For a complete list of the items reported, see the table
iitled "CLIRRENT DATA earlier in this section.

If further clarification of any line of displayed text is
requirad, scrol that line opposite the "?’ symbol in the left
hand column and press the Help key (7). Limited
information on the selected fopic will then be displayed.

Press any key 1o return o the ‘CURRENT DATA’ text.
When all information has been noted, press either the
Validation % or Return () keys.
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TRy 1

Nt

11. STOP ENGINE

S5TO0P ENGINE

gaiu

Switch off the engine.

As the tool is powered from the motorcycle, this will end
the diagnostic session. To continue, retum o the
power-up section and select tests as required.

12. To select ‘READ STORED DTCS’ (Diagnostic
Trouble Codes} from the MAIN MENU:—

T wAiw AEmy

> 01 AGNOSTICS |
CLHECK/ ADJUST |
auiT |

Use the 'Up’ and 'Down’ keys to position the cursor
opposite DIAGNOSTICS.

Press the Validation key ">’ to display ‘DIAGNOSTICS'
menu.

Select 'READ STORED DTCS’, and press the Validation
key ‘',

‘STORED BTCS’ will be displayed.
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13, STORED DTCS

14. Three options are now available:—

STORED OTCLS
prTcC COUNT g2
|,:Pa?17" |
IYPUEUI

570 E‘fE‘Df BT 3
Y FREEZE FRAMNE 0ATA |
. [LEAR DTCS |

= / \M/

The second line — ‘DTC COUNT’, shows the number of
DTC’s stored in the ECM memory.

Lines 3 and 4 display up to two of the DTC'S stored (if
any). If additional DTC'S are stored, this will be indicated
by a downward pointing arrowhead, and itfthey can he
accessed using the ‘Up’ and ‘Down’ keys.

lf there are no DTC's shown, press the Return key () 1o
return to MAIN MENU.

(f DTC's are present when the Return key is pressed,
display will read ‘STORED DTCS, ERASE ALL DTC
DATA YES/NQ'.)

information about each DTG can be obtained by scrolling
the text until the appropriate code is opposite the 2" in
line 3; then press the Help key (7).

DTC example: PO
Help text MRPSENSOR
LOUVOLTRGE

Press the Validation key >k’ to continue {operation 14).

IMPORTANT:

faDTC has an asterisk (*) to its right, this indicates thata
Shap shot of engine data at the time the DTG was stored
is available 1o aid your fault diagnosis. To access this
information, press the Validation key k' to go to
Operation 14 and open ‘FREEZE FRAME DATA’.

galu

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 X' {o display ‘ERASE ALL DTC DATA’
{see 17).

Press the Return key {,J) to go back to ‘STORED DTCS’
{operation 13).
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15. FREEZE FRAME 16. STORED DTCS

i FREEZE FRANME| o STORED nirﬁ
| PCALCULATED LOAD 199% |YRETURN To 0TCS |
YYURTER TERP 15« CLERE DTCS ' |

!}1‘ \ When a fault occurs which causes a DTG to be stored In 2 options are now available:
L the memoary, the engine condition data at that instant is
L logged in the ECM. If ancther, more serious DTC is Scrofito ‘RETURN TO DTCS’ and press the Validate key

i subsequently set, the original DTC data is automatically =~ ">k’ to return to operation 13.
‘|i._ erased and new data associated with the latest DTC is
i logged in its place. Scroll to ‘CLEAR DTCS’ and press the Validation key ¥’

0 to go on o operation 17.
= By selecting ‘FREEZE FRAME’, this information

g becomes available on the screen to aid diagnosis. Scroll TOTE: ] _
i the text up or down to view the data. More information A full Tist of all the possible DTCs can be found
I can be gained by scrofling the text line in question to line earlier in this section.
i

O 3 (?), then press the Help key (?) as before. Pressthe
i Validation key 'k’ to display ‘STORED DTCS’ {operation
I 16).

A For a complete list of the items reported, see the table 7
‘ tiled 'FREEZE FRAME DATA' earlier in this section. o
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17. STORED DTCS, ERASE ALL DTC DATA

S'TOoRED OTCS
ASE ALL OTC ORTA

:

Y
= w o
o ™ o

Smc Yy

Scroll to position either “YES’ or "NO’ oppcsite 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 iniend to examine the Function Tasts,

entry will be inhibited unless the DTC’s have
been erased.

If‘NO’ is selected, press the Validation key ">k’ to return
to operation 13,

That completes the DTG cycle.

18. To select ‘FUNCTION TESTS' from the MAIN
MERI:

0/ RGNOSTICS
CURRENT DARTAR
> RERD STORED DTCS
v CLEAR OTCS

Use ‘Up’ and 'Down’ keys to select ‘DIAGNOSTICS’
menu.

The following choices are available,

Press the Validation key &', ‘DIAGNOSTICS’ will be
displayed.

Select ‘FUNCTION TESTS', and press the Validation
kay .

If no DTC'S are stored, ‘FUNCTION TEST will be
displayed (see operation 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 10 be accessed until all DTC’s in the
memory are removed.
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TRyusMpE, §

=

o 19. FUNCTION TESTS 20. FUNCTION TEST

| T FuUmNCTION TESTS
3 BTCS PRESENT (LERR
il BEFORE TEST ACTION

FUNCTI ON. m

YiSC STEPPER.

Si NS TRU rz"éf’rk T 'Pl‘lf:‘fn;.s‘; I
|

\,._..\/

| 69

To clear the DTC's, press the Validation key k.
i ‘STORED DTCS’ will be disptayed {see operation 13}.

_:!_‘ Proceed as before via operations 14 1o 17. Scroll fo
i) “YES’ and press the Validation key >k’ {o srase all DTG
A data; the MAIN MENU wili be displayed again.

| NOTE:
5 " *  The fault{s) which caused the DTC’s 10 be set
g
]

must be rectified and cleared before ¢ontinuing
the Function Tests.

v*ii; *  Afull list of all the possibie DTCs can be found
: ‘\“ earlier in this section.

i
‘ % Select ‘DIAGNOSTICS’ menu and ‘FUNCTION TESTS’
i‘ again pressing the Vaiidation key ">’ each time.

i H Because the DTC's have now been erased,
'FUNCTION' TEST' {operation 20} will now be
displayed.

The foliowing can be tested:

Instrument panel.
idie speed control stepper.
Purge valve.
Fuel pump prime.
Cooling fan operation.
- Fuel pump operation.
Second throttle control stepper motor.
Secondary air injection solenocid valve.

o BRI B4 L T I o

ifthe faultis electrical, this willthen be reported as aDTC. |

Instrument Panel test: A signal is sent which shouid
cause the tachometer to read approximately 7,500 RPM,

- the water tempeérature gauge 1o show 100°C* and the

speedometer 100 km/h*, all for 10 seconds.

Id 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 vaive. Te detect valve
operation, use a stethoscope o listen for valve
operation. DTCs are set if a malfunction is found.

Fuel pump prime: This test provides you with the means
to physically check the pump and relay operation. DTCs
are set if a malfunction is found.

Cooling fan test: A signal is sent which should causethe
fan to operate for a 10 second period. DTCs are setif a
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 pumpis energised
when the test is confirmed and ended when the
Validation key *k" is pressed for a second fime.

Second itle 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 {itis quiie loud
if working correctly). DTCs are set if a malunction is
found.

Use the 'Up’ and ‘Down’ keys to scrofi the text fines, and
position the function for which you wish to obtain
information opposite the *?*.

By pressing the Validation key *’, your seiection 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 wili
return to ‘DIAGNOSTICS’ menu {operation 9.

21. FUNCTION TEST

FUNCTI ON TEST
I BSTRUMENT PANEL
»PROCEED 3 ”
cAancEL

=

The function selected at operation 20 will now show on
line 2. To show an example of this, we have chosen the
‘INSTRUMENT PANEL est.

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 OC*

SPEEDOMETER - 100 km/h*

* Or 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 key =<',

841
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B
[ | 22, FUNCTION TEST 23. FUNCTION TEST
FUNCTI BN TEST CFUNCTION TES 7
I NSTRUMNENT PANEL I WSTRUMRENT PANEL |
A . . o 3 [ [ A
g TESTI NG, S TEST CO0MPLETE |
| . 0BSERVE BARUGES Ty ]
fj D =y
; ! /
ih : }
i Y ks
' ,.
fin J @i galu J @{l
‘ The screen now displayed will be specific to the i the test is salisfaclory the display will read ‘TEST
: component being tested: o COMPLETE'. Press the Validation key >k’ to display
‘FUNCTION TEST (operation 24).
In the example selected — ‘INSTRUMENT PANEL, the
instruction is to observe the gauges.
i After. a pericd of time, the screen will automaiically
a change to either “TEST COMPLETE’ {see operation 23)
i which will indicate a satisfactory completion, or fo ‘TEST
“ FAILED’ (see operation 25) which will indicate failure,
il
i
P
!
k
1
I
it
il
;ig“‘;
\
T
14
?f!i
g
L
3
gl
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24, FUNCTION TEST

——

25. FUNCTION TEST

FUNCTION TEST
IPER.F-'D RR ANOTHER TEST
IFHE-SW _ _
‘ No

FUNCTI GN TEST
P NSTRUAENT pPaNEL
TEST FAILED P1 1717

|

S
S

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’ meny
(operation 9).

F=
—_
f

If the test selected at operation 22 is unsatisfactory, a
DTC will be displayed on line 3 of this display.

Press the Help key (?) io access the diagnosis
information assoclated 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 ‘BIAGNOSTICS’ 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):—

01 ARGNDOSTICS

> CHECK/ADJUST

|
|
|
|

‘ L 'f’I?BQfJ_HS nERU

auiT

| 13|

Use the ‘Up’ and ‘Down’ keys io position the cursor
opposite ‘CHECK/ADJUST".

Press the Validation key “k’; the '‘CHECK/ADJUST’
menu will be displayed.

27. CHECK/ADJUST
CHECK/ARDJUS TI
» . ftHECKE |
- CADJUST ' |
Cauir |
fm

sy

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 “>:

Opposite "CHECK’
{operation 28).

‘CHECKS' will be displayed

Opposite *ADJUST’
{operation 32).

‘ADJUST’ will be displayed

Opposite ‘QUIT’ — to return to ‘MAIN MENU’
{operation 8).
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28, CHECKS 29, BUILD DATA,

L[ HECEKS
> RERD SENSsoRS
| REARD BUILLD ORTA

BUIT LD
vy . o |
HHKXXIXKIXAXHXAAX K|
YIRIURPH ECU |

| RORPT I ON sTATUS

You now have the option to access the motorcycle
‘BUILD DATA’ or the ‘SYSTEM DATA’, or to quit,

Paosition 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. if not, a holding screen
will be displayed indicating the current iemperature.

Opposite ‘QUIT’ — 1o return to ‘MAIN MENU’
(operation 8).

m
KLJ
s ""{

B

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 ideniification Number {VIN)
Triumph ECM part number
Manufacturer's ECM part number
ECM Serial number

Tune Number

Press the Validation *k' keys to
‘CHECK/ADJUST’ menuy {operation 27.

return to
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30. SENSOR DATA 31. ADAPTION STATUS
SENSODR DATA ~ BDAPTI.ON ’sWrm

_ ‘ o ' ENG! NE TERP OWUT |
PRI R SENSER - pF BR ﬁ}is';'E - I
YRI R TENP 15[ PLEASE WAIT ’

J
S
,@@{2

The display can be scrofled 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 funcilioning sysiem at
normal operating temperature.

That completes examination of the Checks.

Press the Validation key '’ to retum fo
‘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 sngine warms or cools to the correct
temperature range, the tool will not allow access to any
ather funclions. 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:

ARDAPTI ON UODARTA
|fLOSED THROTTLE N
|sc aoAPTI On 75 %
o2 SENSOR ROAP 57 9%

=y,
| B!

The display can be scrolled to show:

The adaption status of the various sensors and actuators
involved in the adaption process will give an indicaticn as
to whether or not'the vehicle is correctly adapted. ifthe
readings show an incorrect adaption status, 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 confro} %
adaption status
Oxygen sensor adaption %
status (off idie)
Oxygen sensor adaption %
range {off idle)
Oxygen sensor adaption %
status {idie)
Oxygen sensor adaption %
range {idle)
NOTE:

*  Several forced adaptions may be needed to fully
adapt an individual motorcycle.
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32. ADJUST 33. ADJUST TUNE
f ssgssr _ RDJUST TU{‘{El
> ADJUST TUNE | RESET ADAPTIONS
' UPDHTE TUNE »THROTTLE P"ar RENEUI
euiT 1 s STEPPER RENEUY |

Position the cursor on fine 2 ‘ADJUST TUNE’ if you wish
to check and/or adjust the values of certain tune ifems.
Then press the Validation key ¥’ to display ADJUST
TUNE (see operation 33).

In special circumstances, Triumph will request you to
infroduce a completely new engine fune. Given this
situation, select ‘UPDATE TUNE' and press the
Validation key ‘<’ (see operation 36}.

N

ST
oote ;@1

The following aliow adjustments to be made 1o items
which affect the engine operation

Position the cursor opposite the setting you wish to
adjust and press the Velidation key '3k,

RESET ADAPTIONS. — See operation 34

THROTTLE POT RENEW. — See page 8-102 for details
on when and how fo use this function.

IDLE SPEED CONTROL STEPPER RENEW -
Seepage 5-108 for details on when and how to use this |
function.
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34, ADJUST TUNE (adaption reset)

35. UPDATE TUNE

rf RDARPTI ON RESET

CONFI R A
YyES

|
>
| N0

UPDATE TUNE

A 4
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 ">k,

If YES is chosen, a screen will confirm that adaptions
have been reset.

If NO is chosen, you will be returned to the adjust tune
menu.

NOTE:

* Resetting the adaption values does not adapt
the motoreycle. This can only be done by the
method explained later in this section.
Adaption reset only returns adaption values 1o
their 'start’ point.

(Accessed from operation 32). On receipt 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 wag done 1o enier your dealer code
number.

After entering the final digit, press the Validation key k’
again.

i 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

UYPBDRTE TUNE

ACCESS DENIED
DI SCONNECT '8 RETRY

UPORTE.
CSELECT MODEL
»ORYTONA 500

If the Password number has been incorrecily 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 diagnostic tool must be disconnected
and the complete procedure re-started.

Align the cursor with the model to which a tune is to bs
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

[“ ODRYTONA 500
TUNE 20000 |
TUNE 20001

TUNE 20002

39. UPDATE TUNE
UPDRTE TUNE
TUNE 20000
S LB NFIoRR
Y . [ANCEL

Scrofl 1o 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,

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 besn 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

o UPORTE TUNE
DOUNLORDY HGE. .. .
. 10% CORPLETE

The screen will show ‘DOWNLOADING', and the
selected software will be autcmatically downloaded into
the ECM.

When complete, the screen will display ‘DOWNLOAD
COMPLETE".

Press the Validation key ‘K’ to return o the ‘MAIN
MENLW’ (operation 8).

If downloading has been unsuccessful the screen will
display ‘DOWNILOAD FAILED’. Should this message
appear, refer 1o 41, restarting tune download.

Press the Validation key >k’ to retumn to the ‘MAIN
MENU’ (operation 8). :

NOTE: ‘
* A TUNE DOWNLOAD CAN TAKE UP TO 15
MINUTES TO COMPLETE.

T
A CAUTION: M, for any reasg
downloading s interrupted, the ECM wjy

not function and tune download cannot b,
restarted in the normal way. This is because th,
iool's operating system has been erased from the
ECM’s memory and has notyetbeen fully replaceq,

Downlcad interruption can occur for a variety of
reasons such as, accidental disconnection of the
tool, a fiat battery, turning the ignhition switch o
OFF during download etc.

In these circumstances, a  special-tog)
key-press-sequence must be followed which ig
described below

To restart download, switch the motorcycle ignition tg
OFF and disconnact the tool. Reconnect the tool, switch
the motoreycle ignition to ON, and scroll through to the
screen shown below.

TRIUMPH MOTORCYCLES
DI ARGNDOSTIC TOOL
SOFTUARE VERSI ON
16. 0 ]

From this screen, use the following buiton press
sequence;

HELP (?) - HELP (?) - BETURN () - 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. Al 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 faulis can be

traced to faulty electrical connectors. For
example:

¢ Dirty/corroded terminals
*  Damp terminals

* Broken or bent cable pins within muitiplugs

For example, the electronic conirel module (ECM) relies
on the supply of accurate information to enable it 1o 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 fauit appears io
clear by simply disconnecting and reconnecting an
electrical plug, examine each disconnected piug for the
following.

Before Disconnection:

* If testing with a valtmeter, the voltage across a
connector should be virtually battery volts (unless a
resistor is fitted in the circuit). If there is a noticeable
change, suspect faulty/dirty connections,

FUEL SYSTEM/ENGINE MANAGEMENT 8

When Disconnecting A Connecior

*  Checkforg 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

* Ensurethereisno dirt around the connector/seal

*  Pushtogether squarely to ensure terminals are not

bent or incorrectly located

*  Pushthe two halves together positively.
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| Disconnection of ECM connectors Reconnection of ECM connectors.
| NOTE: i
| »  Two different sized connectors are used in the CAUTION: Damage to the connector pin, | §
i ECM which ensures correct connection is may result if an attempl 1o fit th|,
‘ ‘ always made. connectors incorrectly is made.
B
i A CAUTION:  When disconnecting a /
"' connector, never pull directly on the _
‘ wires as this will resuit in cable and connector
fh damage. *
ll} A N\
; A CAUTION: Never disconnect an ECM
when the ingniton switch is in the ON AR

position as this will cause mulliple fault codes 1o
be logged in the ECM memory.

f Always disconnect an ECM after disconnecting \
i the battery negative (black) lead first. ' -
» 1. ECM

| 1. Press down on the locking device and gently pull
back on the connector o releass # from the ECM.

2. Large connector
3. Smalil connector
2. Fitthe connector into its socket and, whilst holding |

the connector in place, insert it fully into the ECM
untif 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)
||! 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 availabie.

Ensure sensor is fitted correctly and
connector is secure,

Disconnect ECM and proceed to pinpoint
test1

Pinpoint Tests

run engine to verify fault cleared

Test Resuit Action
1 Check terminal and cable integrity: OK 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 fo test 3
- ECM pin A13 to earth Short clreuit Locate and rectify wiring fault, proceed to
- ECM pin A14 to earth test7
3 Check cable continuity: OK Proceed to test 4
- ECM pin A14 to sensor pin 1 Cpen circuit Locate and rectify wiring fault, proceed to
- ECM pin A13 to sensor pin 2 fest7
4 Check cable for short circuit: OK 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 6
~ Sensor screen cable to earth
Open circult lLocate and rectify wiring faut, proceed to
fest7
6 Check crank toothed wheel: OK Proceedtotest7
- Damage 1o teeth- magnetic debris
contamination
Faulty Clean / renew toothed wheel, proceed to
test7 ‘
7 Reconnect harness, clear fault code and | OK Action complete - quit test

Fault still present

Contact Triumph service

Circuit Diagram

Engine
Control

Al3
Module Asa

uB

Crankshaft
Sensor
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i Zi
i|’
H\“ IDLE SPEED CONTROL
J“,‘;‘ Fault Code Possible cause Action
H‘, P0505 1SC stepper motor / wiring fault View & note diagnostic tool ‘freeze frame’
‘” data if available.
‘ View & note diagnostic tool ‘sensor’ data,
' il Ensure sensor connector s secure.
Disconnect EGM and proceed to pinpoint
‘“\- | test 1
o
‘ Pinpoint Tests
Eé"‘i “ Test Result Action
| “‘ 1 Check cable and terminal integrity: OK Proceed fo test 2
kL - ECM pin B23 Faulty Rectify fault, proceed to test 7
. - ECM pin BO7
) H - ECM pin B11
H - ECM pin B03
‘ 2 Check resistance value; 49 10 1202 Disconnect stepper motor and proceed to
test 3
. - EGM pin B23 to ECM pin Bo7 Open circuit Proceed 1o test 4
1 - ECM pin B11 tc ECM pin B03
- ‘ ' Short circuit Disconnect stepper motor and proceed 1o
fest 5
; 3 Check cable for short circuit: OK Proceed io test 7
! - ECM pin B23 to earth Short cirguit Locate and rectify wiring faul}, proceed to
- - ECM pin BO7 to earth test 7
- ECM pin B11 to 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 cirouit Locate and rectify wiring fault, proceed to
1‘\‘ - ECM pin BO7 to stepper motor pin At iest7
J - ECM pin B11 to stepper motor pin B
il - ECM pin BO3 to stepper motor pin B1
M 5 GCheck cable for short circuit: QK Proceed totest 6
‘gl‘ ~ ECM pin B23 to ECM pin BO7 Short circuit Locate and rectify wiring fault, proceed to
| - ECM pin B11 to ECM pin B03 test7 :
"1% 6 Check stepper motor resistance: 48 to 120 Proceediotest 7
) - Motor pin A to motor pin A1 Faulty Renew stepper motor, proceed 1o
i ~ Motor pin B to motor pin Bt test 7
‘ 7 Reconnect harness, clear fault code and [ OK Action complete - quit test
: ' run diagrostic tool function test to visually
: ‘ verify operation of stepper motor
: ‘ Fault Contact Triumph service
‘ Circuit Diagram Engine
: e » « o | Control
# 8 a 5 | Module
| 1]
Z 2% 3%
[ [ 1]
< * o= idie Speed Control
Stepper Motor
h 856
g-
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T —
FUEL INJECTORS
-— Fault Code Possible cause Action
—— "P0201/02/03/04 Injection system fault - Injector 1/2/3/4 View & note diagnostic tool ‘freeze frame’
~ Misfire indicates open circutt data if available.
ta. - Flooding indicates short circuit Ensure relevant injector connector is secure.
Disconnect ECM and proceed to pinpoint
int test 1
Pinpoint Tests
[ Test Result Action
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin B05 Faulty Rectify fault, proceed to test 7
— - ECM pin B06
- ECM pin B17
- ECM pin B25
2 12.50 1o 14.0Q Proceed to test 3
S Check resistance value: —-— - —
0 ~ ECM pin A20 to ECM pin BOS finjector 1) Cpen circuit ;e;s;:znneot relevant injector and proceed to
N - ECM pin A20 to ECM pin BOB {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 Proceediotest 7
— - ECM pin BOS to earth Short circuit Locate and rectify wiring fault, proceed to
. - ECM pin BC6 to earth fest 7 '
) - ECM pin B17 to earth
- ECM pin B25 to earth
4 Check cable continuity: OK Proceedto test 6
— - ECM pin A20 to relevant injector pin 2 Open gircuit Locate and rectify wiring fault, proceed to
o - ECM pin B05 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 Proceedfotest 6
o - ECM pin A20 to ECM pin BO5 {inj 1) Short circuit Locate and rectify wiring fault, proceed to
) - ECM pin A20 to ECM pin B0O8 {inj 2) test?
- ECM pin A20 to ECM pin B17 (in} 3) -
—] - ECM pin A20 to ECM pin B25 (inj 4)
— 8 Check relevant injector resistance: 12.582 10 14.002 Proceed fo test 7
: - Injector pin 1 to injector pin 2 Faulty Renew relevant injector, proceed to test 7
| 7 Reconnect harness, clear fault code and OK Action complete - quit test
fun engine to verify fault cleared Fault still present Contact Triumph service
__. EMS Relay HK Erain
- Circuit Diagram Sub Hgarifessi ECM
Rear Fuse Box e N B
. 16 4 8
r-\f)p_. NIK 1% YK —42 YK BOS
FUSE 5 -—EEL YP —s ¥e BOB
.,_{2 g ;—2 Y¥B ~—ig YB B17
2 1 4 —i Y B25
Fuel injectors
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THROTTLE POSITION SENSOR
Fault Code Possible cause Action T
Po122 Throttle position sensor low input voltage View & note diagnostic tool ‘freeze framg’
PO123 {short to ground or open circuit) data if available.

Throttle position sensor high input voltage
{short circuit to sensor supply)

View & note diagnostic tool ‘sensor’ datg,
Ensure sensor connector is secure,
Disconnect ECM and proceed to pinpoint
test 1

Pinpoint Tests

run engine to verify fault cleared

Test Resul Action
1 Check cable and terminal integrity: OK Disconnect sensor and proceed to
- ECM pin A0 test 2
- ECM pin AQ7
- ECM pin A10
Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: OK Proceed fo test 3
~ ECM pin A10 to ground
Short circuit Locate and rectify wiring fault, proceed to
test 5
3 Check cable continuity: OK Proceed to test 4
- ECM pin AO1 to sensor pin 1
- ECM pin AO7 to sensor pin 2
- ECM pin A10 to sensor pin 3
Open circuit Locate and rectify wiring fault, proceed to
tests
4 Check cable for short circuit; OK Renew throttle position sensor, proceed to
~ ECM pin A10 to ECM pin AQ1 test 5
- ECM pin A10 to ECM pin AG7
Short circuit Locate and rectify wiring fault, proceed to
test 5
5 Reconnect harness, clear fauit code and | 0K Action complete - quit test

Fault still present

Contact Triumph service

Engine
Circuit Diagram Sub Hamess
Connector
ECM

3 GY 18 &Y A10
Throttle ,
Position — KB T ke — 18 -~ KE KB — ao7
Sensor ZaN

T TN e
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T —
— PURGE VALVE -
"Fault Code Possible cause Action
—— 50iAA Open circuit or short circuit to earth View & note diagnostic ool ‘sensor data.
Ensure purge valve connector is secure.,
lata, Disconnect ECM and praceed to pinpoint
‘ _ fest 1
oint PO445 Short cireuit to battery+ Disconnect purge valve and proceed to
% pinpoint test 5
— Pinpoint Tests
—_ fTest Result Action
1 Check cable and terminal integrity: OK Proceed fo fest 2
- ECM pin B31 Faulty Rectify fault, proceed to test 7
2 Check resistance value: 2482 1o 2802 Disconnect purge valve and proceed to test
3 0
- ECM pin A20 to ECM pin B31 Open circuit Proceed to test 4
Short circuit Disconnect purge valve and proceed to test
| {0 5
3 Check cable for short circuit: OK Proceed to test 7
- ECM pin B21 to earth Short circuit Locate and rectify wiring fau, proceed to
test 7 .
4 Check cable continuity: OK Proceed to test 6
{0 - ECM pin B31 1o valve pin 2 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin A20 to valve pin 1 test 7
d to 5 Check cable for short cirquit: OK Proceedio test 8
- ECM pin A20 to ECM pin B31 Short circuit Locate and rectify wiring fault, proceed to
test7
to 6 Check purge valve resistance: 24Q 1o 280 Proceed fo test 7
A - Valve pin 1 to valve pin 2 Faulty Renew purge valve, proceed to test 7
7 Reconnect harness, clear fault code and OK . |Action complete - quit test
— run diagnostic tool function test to visuaily
verify operation of purge valve
Fault Contact Triumph service
Circuit Diagram
i ECM
EMS Relay I: I 10 1K NK A20
1 ZQ
NK YR — % YR B
Rear rﬁﬁl .
Fusebox 16 45 i’:;?ee
Fuse 5
Engine
Sub Harness
Connector
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TRuMPy

N
IGNITION COILS
Fault Code Possible cause Action T
P0351/52/53/54 lgnition system fault - Ign coil 1/2/3/4 View & note diagnostic tool ‘freeze framg’

data if available.

Ensure relevant ign coil connector is
secure. Disconnect ECM and proceed g
pinpoint test 1:-

Pinpoint Tests

Test Result Action
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin B29 Faully Hectily fault, proceed to test 7
- ECM pin B26
- ECM pin BO1
- ECM pin B27
2 Check resistance vaiue: 0510 1.882 Proceediotest3
ECM pin A20to Open circuit Disconnect relevant ignition coil and
- ECM pin (!gn coEI 1) B29 proceed to test 4
- ECM pin (ign coit 2) B26
- ECM pin (ign coil 3) BO1 Short circuit Disconnect relevant ignition coil and
- ECM pin (ign coil 4) B27 proceed iotest 5
3 Check cable for short circuit: OK Proceed fo test 7
- ECM pin to earth B28 Shert circuit locate and rectify wiring fault, proceed to
- ECM pin to earth B26 - test7
- ECM pin to earth BO1
- ECM pin to earth B27
4 Check cable continuity: OK Proceed to test 6
Power latch relay pin 8 fo any ign coll pin 2 | Open circuit { ccate and rectify wiring fault, proceed to
~ ECM pin 829 o ign coit 1 pin 1 test7
- ECM pin B26to igncoll 2 pin 1
- ECM pin BO1 to ign coil 3 pin 1
- ECM pin B27 to ign coii 4 pin 1
5 Check cable for short circuit: OK Proceediotesi 8
ECM pin A20 to Short circuit Locate and rectify wiring fault, proceed to
- ECM pin {ign coil 1} B2% fest?7
- ECM pin (ign coil 2) B26
- ECM pin (ign coil 3) Bod
- ECM pin (ign coil 4) B27
6 Check relevant ign coii resistance: 0.8Q to 1.802 Proceed totest7
- Ign coil pin 1 to ign coil pin 2 Faulty Henew retevant ignition coil, proceed 1o
fest7
7 Reconnect harness, clear fauli code and |OK Action complete - qui test
run engine to verify fault cleared Fault sfill present Contact Triumph service
Circuit Diagram N A20
gé;}asy ~ HE 2? Z §1 GK B2g
| —L @ | ECM
Fusebox s B S
NK -
2 3
Fuse5 J’Z ¢ il

lgnition Cails
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— COOLANT TEMPERATURE SENSOR
e | Fault Code Possibie cause Action
PO118 Open circuit, or short circuit 1o battery+ View & note diagnostic tool ‘freeze frame’
data if available,
o 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
R Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Proceed fo test 2 |
T ~ ECM pin AD9 Faulty Rectify fault, proceed to test 7 |
—— - ECM pin A07 i
2 Check resistance value: OK Disconnect temp sensor and proceed to |
1 test 8
- ECM pin A0S to ECM pin AG7 Cpen circult Disconnect sensor and proceed to test 3 |
] (Temperature dependent,-see below) |
5| Short circuit Disconnect temp sensor and proceed to |
test 4
3 Check cable continuity: oK ~ {Proceediotests
— - ECM pin AD9 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- - ECM pin AQ7 to sensor pin 2 fest7 |
4 Check cable for short circuit: OK Proceed fo test 5 |
- ECM pin A0S to ECM pin AQ7 Short cireuft Locate and rectify wiring fault, proceed to }
jest7 -}
— 5 Check sensor resistance: CK 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: oK Proceed ip fest 7
- ECM pin 1/B2 to ground _ Short circuit " | Locate and rectify wiring fault, proceedto |
' B "o lest7 e :
|
7 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 40082
Cold engine: Engine Control Module Circuit Diagram
20°C ambient 2.35 to 2.65KQ.
10°C ambient  3.60 to 4.00KS.

0°C ambient 5.60 to 8.25KQ

190~ B AD7
S
15 P Avg

Engine Sub Hamess
Conneclor

&
= -
[=]

Cooclant
Temnperature
Sensor

|
|
LI
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INLET AIR TEMPERATURE SENSOR

Fault Code Possible cause Action
P0O113 Open circutt, or short circuit to battery+ View & note diagnostic tool 'freeze framg’
daia if available,
View & note diagnostic tool ‘'sensor’ datg,
Ensure sensor connector is secure,
Disconnect ECM and proceed 1o pinpoint
test 1:-
PO112 Short circuit to ground Disconnect sensor and proceed 1o pinpoint
test 6
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: Ok Proceed fo test 2
- ECM pin A22 Faulty Rectify fault, proceed to test 7
~ ECM pin A07 .
2 Check resistance value: OK Disconnect temp sensor and proceed to
- ECM pin A22 to ECM pin AQ7 test 6 _
(Temperature dependent-see below) Open circuit Disconnect temp sensor and proceed 1o
test §
Short circuit Disconnect temp sensor and proceed to
test 4
3 Check cable continuity: oK Proceed o test 5
- ECM pin A22 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin AQ7 1o sensor pin 2 fest7
4 Check cable for short circuit; oK Proceed fo test 5§
- ECM pin A22 to ECM pin A07 Short circuit Locale and reclify wiring fault, proceed to
iest7
5 Check sensor resistance: OK Proceediotest7
- Sensor pin 1 to senscr pin 2 Faulty Henew temp sensor, proceed to test 7
(Temperature dependent-see below)
6 Check cable for short circuit: OK Proceedtotest 7
- ECM pin A22 to ground Short circuit i Locate and rectify wiring fault, proceed fo
test?
7 Reconnect harness, clear fauit 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 1.510 1.8KQ
259C 1.910 2.2KQ
20°C 2310 2.7KQ
159C 2,910 3.3KQ
10°C 3.510 4.0KQ

5°C 4.410 4.9KQ

0°C 5510 8,1KQ

Circuit Diagram

Engine Control Module

KO~ AZ2

‘j—KBm A7
2 KB
1

Inlet Air Temperature Sensof
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run diagnostic tool function test to verify

fault cleared

FUEL PUMP RELAY
Fault Code Possibie cause Action
P1231 Fuel pump relay open circuit, or short circuit | Gheck if pump runs briefly when ignition is
to ground © | switched on, '
Ensure fuel pump relay connector is
secure.
Disconnect ECM and proceed to pinpoint
fest 1~
P1232 Short circuit to battery+ Disconnect fuel pump relay and proceed to
pinpoint test 4
Pinpoint Tests
Test Resull Action
1 Check cable and terminal integrity: OK Disconnect fuel pump relay and proceed to
fest 2
- ECM pin Bo2 Faully Rectify fault, proceed to test 5
2 Check cable for short circuit: OK Proceed to test 3
- ECM pin BO2 to earth -1 Short circuit Locate and rectify wiring fault, proceed to
: test s
3 Check cable continuity: OoK Proceed fo 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 tests
pin 8
4 Check cable for short circuit: oK Procesed to test 5
- EGM pin B0O2 to ECM pin A20 Short circuit LLocate and rectify wiring fault, proceed to
test 5 '
5 Reconnect harness, clear fault cods and | OK Action compiete - quit test

Fault still present

Contact Triumph service

or

Circuit Diagram

EMS
Rela
o ECM
Rear
Fusebox 4
NK A20
Fuse 5 Fuel Pump
Helay
WK
18 4 B
I i— BP Bo2
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SYSTEM VOLTAGE
Fault Code Possible cause Action
P0O560 Bike voltage system fault Wiew & nete diagnostic tool 'sensor’ datg_
: Ensure voltage across battery is
acceptabie, note voltage.
Disconnect ECM and proceed 1o pinpoint
test §
Pinpoint Tests
Test Result Agtion
1 Check cable and terminal integrity: OK Proceed to test 2
- ECM pin A20 Faulty Rectify fault, proceed to test 3

- ECM pin A20

2 With Ignition ‘on’, check voltage at:

Same as ‘across
battery’ voltage

Proceediotest 3

Less than 'across
battery voltage

Locate and rectify wiring fault, proceed to
lesi3

13 Reconnect harness, clear fault code and | OK
run engine to verify fault cleared )

Action complete - quit test

Fault still present

Contact Triumph service

Circuit Diagram

EMS
Rela ECM
Rear 1[{%’3 g
Fusebox
R AZ0
Fusa b B BOS
53 BOB
ADB
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COOLING FAN RELAY
] Fault Code Possible cause Action
L] Pi552 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 testt-
P1553 Short circutt to battery+ Disconnect fan relay and proceed to
— 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 Faully Rectify fault, proceed to test 5
Check cable for short circuit: QK Proceed to test 3
| - ECM pin B10 to ground Short circuit Locate and rectify wiring fault, proceed to
: fests
T Check cable cortinuity: OK Proceed {0 test 4
] - Fan relay pin 4 1o ECM pin B10 Open circuit Locate and rectify wiring fault, proceed to
- Fan relay pin 6 o EMS relay pin 8 tests
N Check cable for short cireuit: OK Proceed to test 5
- ECM pin B10 to ECM pin A20 Short circuit Locate and rectify wiring fault, proceed to
fest5
Reconnect harness, clear fault code and | OK Action complets - quit test
run diagnostic tool function test to visually
verify operation of cooling fan
Fault still present Contact Triumph service

Circuit Diagram EMS
Relay
rré‘; ECM
Rear Y
Fusebox N _
B NK HE £20 '
Fuse 5
Fan
Rela
ot
1B
NI 2y 810

B8.65
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il ¢
!
TACHOMETER i
i Fault Code Possible cause Action |
- P0654 Tachometer system fault View & note ‘freeze frame’ data if
available.
. View & note 'sensor’ data.
i Ensure instrument connector is secure.
: ’ Disconnect ECM and proceed to pinpoint
fest 1:-

—_— ] _
| Pinpoint Tests
i
! Test Resul Action )

1
? 1 Check cable and terminal integrity: OK Disconnect instrument and proceed 1o test
- ECM pin B14 P4
Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: CK Proceed fo test 3 *
- ECM pin B14 to ground Short circuit Locate and rectify wiring fault, proceed to
: test s
3 Check cable continuity: ' OK Proceed 1o test 4
- Instrument pin 7 to ECM pin B14 Open clreuit Loecate and rectify wiring fault, proceed to
- Instrument pin 1 o earth iest5
- Instrument pin 5 1o alarm contro} '?
unit pin1 A
4 Check cable for short circuit: OK Renew instruments, proceed to test 5 ]
- ECM pin B14 to ECM pin A20 Short circuit L ocate and rectify wiring fault, proceed to |
fesib
5 Reconnect harness, clear fault code and | OK Action complete - quit test
run diagnostic tool function test to visually '
i: verify operation of tachometer
Fault still present Contact Triumph service ‘
i |
Circuit Diagram K switch
Alarm
oo Control Unit
Front
Fusebox | : e

i GN 82 8 GR —— &
: _ Tj x~

Bi4 A 7 Instruments

Fuse 1

ECM

| 808 |— B l 1
Bisl— & 5
208 lon B

||
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COOLANT TEMPERATURE GAUGE

[Fault Code Possible cause Action
P1115 | Temperature gauge system fault View & note ‘freeze frame’ data if
availabla,
View & note ‘sensor’ data.
Ensure instrument connector is secure.
Disconnect ECM and proceed to pinpoint
test 1:-
Pinpoint Tests
Test Result Agtion
1 Check cable and terminai integrity: OK Disconnect instruments and proceed to test
- ECM pin B0S 2
- ECM pin A0B
- ECM pin Bog
- ECM pin B34
Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: CK Progeed fo test 3
~ ECM pin B34 to ground Short circuit Locate and rectify wiring fault, proceed to
tests
3 Check cable confinuity: OK Proceed fotest 4
- Instrument pin 9 to ECM pin B34 Open circuit Locate and rectify wiring fault, proceed to
- Instrument pin 1 to ground test &
- Instrument pin 5 to alarm control
unit pin 1
4 Check cable for short circuit: 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 | DK Action complete - quit test
run diagnostic tool function test to visually
vetrify operation of instruments
Fault still present Contact Triumph service

Circuit Diagram RH Switch Cube
oW Alarm
-6 Contol Unit
Front
Fusebox
2 1
) s — an 7\-— B J B K— GR ~——i5
Fuse 1
Rz Y g Instruments
ECM Bog }l— B j—_ 1
Bog,— 8 5
ADS—— B .

i||
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‘i VEHICLE SPEED OUTPUT
1 Fault Code Possible cause Action
J P1500 Vehicle Speed Cirouit 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:-
| Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK BDisconnect instruments and proceed to test
- ECM pin B32 2
- ECM pin BO8 -
- ECM pin BO9 !
- ECM pin A0S
_ Faulty Rectify fault, proceed to fest 5
2 Check cable for short circuit: CK Proceed to test 3
- ECM pin B32 to ground Short circuit Locale and rectify wiring fault, proceed to
fest 5 _
3 Check cable continuity: oK Proceed o test 4 I
~ Instrument pin 11 to ECM pin B32 Open circuit Locate and rectify wiring fault, proceed to |
- Instrument pin 1 to ground fostd !
- Instrurnent pin 5 to alarm control |
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
test5s
5 Reconnect harness, clear fault code and | OK Action complete - quit test |'
run diagnostic foot function test to visually ]
verify operation of speedometer. i
Fault still present Contact Triumph service
Circuit Diagram RH Switch Cube
| e Alarm

k]

Lsgraj [BNGH—S

B3z s 7 Instruments

! Controf Unit
N : Front r/j
| Fusebox ,

i 4 -

Fuse ¥

ECM

|][
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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 and proceed to pinpoint
test 1:

Pinpoint Tests

Test Result Action
1 Check cable and terminal integrity: OK Disconnect lambda sensor ang proceed to
tast 2
- ECM pin A11 Faulty Rectity fauli, proceed 1o test 4
- ECM pin AD7
2 Check cable for short circuit: OK Proceed to test 3
- ECM pin A11 to ECM pin A07 Short eircuit Locate and rectify wiring fault, proceed to
~ EGM pin A11 to ECM pin A20 test 4
3 Check cable continuity: 0K 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 test 4
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
Rela ECM
A 8
N I_ Azg
MK
1 g ——; B Al
i,, _KB_LKS—_ 307
H 33
Lambda
Sensor
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_ LAMBDA SENSOR HEATER
! Fault Code Possible cause Action
P0031 Lambda sensor heater circuit short circuitfo | 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 Lambda sensor healer circull, short circuit to | Disconnect lambda sensor and proceed 1
battery. pinpointtest 4
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Disconnect lambda sensor and proceed to
- Ecm pin B33 test2
| Faulty Redlify fault, proceed to test 5
! 2 Check cable for short circuit: OK : Proceed totest 3
- ECM pin A33 to ground Short circuit Locate and rectify wiring fault, proceedto |
: fest5s
3 Check cable continuity: OK Proceed fotest 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: CK Renew lambda sensor and proceed to test
- ECM pin B33 to ECM pin A20 5
Short circuil Locate and rectify wiring fault, proceed to
fest 5
5 Reconnect harness, clear fauit code and | OK Action complete, quit test
run engine. Check adaption status.
Faul still present Contact Triumph service
i Circuit Diagram
EMS | -
Relay ECM
! =
18 4 g
Ve NK N AZQ
: ‘\ r
| ‘ K
R [ 2 —i " Al
. 3 E 4 L~ #B _L k8§ no7
: 1 W B3z
Lambda
Sensor
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EEPROM ERROR
Fault Code Possible cause_
P0BO3 EEPROM serror

Action

.| View & note “freeze frame” data if
available,

No tests available - contact Triumph
service
oint

ed to
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| | 8 FUEL SYSTEM/ENGINE MANAGEMENT R
| FALL DETECTION SWITCH
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

- ECM pin AD4 to ECM pin A20

I Test Result Action
i 1 Check cable and terminal integrity: K Disconnect sensor and proceed 1o test 2
| - ECM pin A04 Faulty Rectify fault, proceed fo test 8
2 Check cable for short circuit: OK Proceed o test 3
- ECM pin A04 to ground Short circuit Locate and rectify wiring fault, proceed 1o

fest6

- ECM pin A04 to sensor pin 5
- Sensor pin 6 to ground

3 Check cable continuity: OK

Proceedtotest 4

Open dircuit

Locate and rectify wiring fault, proceed to
lest 6

4 Check cable for short circuit: OK

Proceedtotest 5

i - Sensor pin 4 to sensor pin 5 Short circuit Locate and rectify wiring fault, proceed to
. fesiB
5 Check voltage {with ignition on): 12V (battery voltage) | Renew fall detection switch and proceed 1o

testB

i - Sensor pin 4 Less than 12V Locate and reclify wiring fauit, proceed to
il 6 Reconnect harness, clear fauit code. OK Action complete, quit test

Fault still present

Contact Triumph service

Circuit Diagram

Fall
Detection
Switch ECM
Front £ 2 35
Fusebox
D — a _ Y A4
Fuse i
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2nd THROTTLE POSITION SENSOR
- -
Fault Code Possible cause Action
P0222 2nd throtffe position sensor low voltage. View & note “freeze frame” data if
(short circuit to ground or open circuity available,
View & note “sensor” data
P0223 2nd throtile position sensor high voltage. Ensure sensor connector is secure,
npoint (short circuit to sensor supply) Disconnect ECM and proceed to pinpoint
testi:
Pinpoint Tests
Test Result Agtion
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
I3 - ECM pin AQ2
ed io
© 2 Check cable for short circuit: OK Proceed 1o test 3
D - ECM pin A02 to ground Short cirguit Locate and rectify wiring fault, proceed to
test 5
ed to —
3 Check cable continuity: OK Proceed o 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 iest 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 1o test 5
S— ~ ECM pin A2 to ECM pin AG1 Short cireuit . Locate and rectify wiring fault, proceed to
ed to - ECM pin AQ2 to ECM pin AO7 test 5
5 Reconnect harness, clear fault code., JOK Action complete, quit test
Fault still present Contact Triumph service
Circuit Dia ‘ ECM
iagram Engine
Sub Harness
Connector
3 W 17 wa AD2
2ng;?tﬁgt:le 2 — KB —L KB —i 19 — KB #— K8 — A07
i‘ Sensor
1—~i’<——T—K—2§ —K—T-—K—-Am
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2nd THROTTLE ACTUATOR
; i Fault Code Possible cause Action
! |ii P0O638 ond throttle achustor motor / wiring fault View & note “freeze frame” data if
I available.
! | View & note “sensor” data
‘ Ensure actuator connector is secure.
Disconnect ECM and proceed to pinpoint
1 testi:
I
It Pinpoint Tests
0 Test Result Action
1
| 1 Check cable and terminal integrity; CK Proceedtotest 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: 40210 1002 Disconnect actuator and proceed to test 3
| - ECM pin B21 to ECM pin B22 Opencirouit Proceed o test 4
} - ECM pin B12 to ECM‘ pin BO4 Short circuit Bisconnect actuator and proceed to test 5
3 Check cable continuity: OK Proceediotest 7
| ~ ECM pin B21 to ground Short circuit Locate and rectify wiring fault, proceed to
: - ECM pin B22 to ground fost 7
- - ECM pin B12 to ground
~ ECM pin B04 to ground
4 Check cable continuity: OK Procesd {o test 8
- ECM pin B21 to actuator pin A :
- ECM pin B22 to actuator pin A Open circuil 1locate and rectify wiring fault, proceed 1o
- ECM pin B12 to actuator pin B |test?
b - ECM pin B04 to actuator pin B
| -
i 5 Check cable for short circuit: OK {Procesdiotest 6
| - ECM pin B21 to ECM pin B22 Short circult  |Locate and rectify wiring fault, proceed to
- ECM pin B12 to ECM pin B04 test?
6 Check actuator resistance: 4% 10 1002 Proceed fotest 7
W - Sensor pin A to sensor pin A -
! renew actuator and proceed to test 7
i - Sensor pin B to sensor pin B
7 Reconnect harness, clear fault code. OK Action complete, quit test
Run diagnostic tool function test o visually | Fauit still present Contact Triumph service
verify operation of actuater

Circuit Diagram Sg}g:iess 2nd Throtile
ECM Connector Actuator
&N 5 GN A
aw 7 GW A
ay 2 sy B
GK ' ] GK B
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SECONDARY AIR INJECTION VALVE

@It Code Possible cause Action
'PD413 Secondary air infection valve circuit, short View & note “freeze frame” data if
cireuit to ground or open circuit available.
Ensure valve connector is secure,
Disconnect ECM and proceed to pinpoint
test1:
PO414 Short circutt 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: 28810 320 Disconnect valve and proceed 1o test 3
- ECM pin A20 to ECM pin B13
Faulty Disconnect valve and proceed to test 4
3 Check cable for short circuit: oK Proceed to test 6
- ECM pin B13 to ground Short circuit Locate and rectify wiring fault, proceed to
testy
4 Check cable continuity: OK Proceed 1o test 5 _
- ECM pin B13 o valve pin 2 Cpen circuit Locate and rectify wiring fault, proceed to
- ECM pin A20 to vaive pin 1 test 7
5 Check resistance of valve: 280 1o 3282 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 ECM pin B13 to EGM pin A20 Short circuit E?_sca%e 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

Rear
Fusebox

NiK

EMS
Rela

Fuse 5

ECM

2

MK Azo

Secondary air injection
solenoid valve

ki

B13
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VEHICLE SPEED SENSOR

|

|! Fault Code Possibie cause Action

hé P0O500 Vehicle speed sensor circuit fault View & note “freeze frame” data if
i available.

View & note “sensor” data
Ensure sensor connector is secure.
Disconnect ECM and proceed fo pinpoint

festl:

Pinpoint Tests

Test Result Action
Check cable and terminal integrity: OK Disconnect ambient pressure sensor and
proceed o test 2
- ECM pin A21 Faulty Rectify fault, proceed to test 4
- Instrument pin 2
2 (Check cable for short circuit; OK Proceediotest 3
- ECM pin A21 1o ground Faulty Locate and rectify wiring fault, proceed 1o
| - ECM pin A21 to ECM pin AC1 test4
| - ECM pin A21 to battery
Check cable for continuity: OK Renew vehicle speed sensor and proceed
toiest4
| - ECM pin A21 to sensor pin 3 Open circuit Locate and rectlify wiring fault, proceed to
i - Sensor pin 2 to ground tost 4
- Instruments pin 2 {o sensor pin 1
4 Reconnect harness, clear fault code and. | OK Action complete, quit test
run engine. ' _
Fault still present Contact Triumph service

Circuit Diagram

| Front
: Fusebox

Fuse 1

éﬂaﬂﬁ
Kill SW griol
_ £ 3 2 1
G L an :\‘-/— B __1

instruments

LBLGR-& a

ECM
_ wy 4 Vehicle
201 2 Speed
— B — 2 Sensor
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AMBIENT PRESSURE SENSOR
7 Fault Code Possibie cause Action
T 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
testt:
P1108 Ambient pressure sensor circuit, short circuit | Disconnect ambient pressure sensor and
. . |to supply or open circuit proceed o pinpoint test 4.
] Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: OK Disconnect ambient pressure sensor and
proceed to fest 2
- ECM pin A23 Faulty Reclily fault, proceed to test 5
] - ECM pin AQ7
- ECM pin AD1
2 Check cable for short circuit: oK Proceed to test 3
— - ECM pin A23 to ECM AQ7 Short circuit Locate and rectify wiring fault, proceed to
test 5
— 3 Check cable for continuity: OK Renew ambient pressure sensor and
proceed o 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 & : tests -
- ECM pin A01 to sensor pin 3
1 4 Check cable for short circuit: oK Renew ambient pressure sensor and
| - ECM pin A23 to ECM pin A0 ' _ procesd o test 5
Short circuit Locata and rectify wiring fault, proceed to
test 5
5 Reconnect harness, clear fault code and | OK Action complete, quit test
run engine Fault still present Contact Triumph service
Circuit Diagram
Ambient
ECM Pressure
Sensor

M?-Ka-?\—ﬂs 2

Aot K —8— W 4 3
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MANIFOLD ABSOLUTE PRESSURE {(MAP) SENSOR

- Fault Code Possible cause Action

'i' P0O107 MAP sensor circuit short creuit to ground View & note “freeze frame” data if

View & note “sensor” data
Ensure sensor connector is secure.
I Disconnect ECM and proceed to pinpoint

‘ . available.
i
|

testi:
P0O108 MAP sensor circuit, short cireuit to supply or | Disconnect MAP sensor and proceed 1o test
open circuit 4

MAP sensor to throtile body

P1105 MAP sensor pipe fault Check connegtion/condition of pipe from
Pinpoint Tests

| Test Result Action
| 1 Check cable and terminal integrity: OK Disconnect MAP sensor and proceed to
i test 2
!. - ECM pin AD3 Fauity Rectily fault, proceed to fest & ]
- ECM pin AO7 '
1 — ECM pin A1
' 2 Check cable for short circuit: OK Proceedintest 3
- ECM pin AQ3 to ECM AD7 Short circuit Locate and reclify wiring fault, proceed to
It _ test B
! 3 Check cable for continuity: oK Renew MAP sensor and proceed to test 5
- ECM pin A03 to sensor pin 1 Open cirouit Locate and rectify wiring fault, proceed to
i - ECM pin A07 to sensor pin 2 test 5
ii - ECM pin AQ1 to sensor pin 3
‘l 4 Check cable for short circuit: oK Renew MAP sensor and proceed to test 5
_ - ECM pin AD3 to ECM pin AC1
Short circuit Locate and rectify wiring fault, proceed to
tests
5 Reconnect harness, clear fault code and |OK Action complete, quit test
_ run engine Fault siill present Contact Triumph service
i ~ —
4
|
‘\ Circuit Diagram ECM MAP
‘ Sensor

AD?—KS'TKE 2

At K —8— K 4 3
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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 loose 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 fusl
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,

ldle speed too low/high

ISC {idle Speed Control} actuator sticking

Incorrect closed throttle position setting

Mechanical fault with the throttle linkage

Actia tool malfunctions during tune download procedure

Low battery voitage

Throttle hang-up

Incorrect closed throtile 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

1SC 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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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 personai injury and damage to
property could resuli 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.

NN

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 mety
1ag between the hose and socket inwards, Once
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.

8.80
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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 systemis
fitted).

Disconnect the two breather hoses from the lef
hand side of the tank.

1. Fuel tank
2. Breather hoses

The fuel tank can now be removed from the
motoreycle.

Insiallation

1. Position the fuel tank to the frame.

2. Connect the breather hoses to the underside of
the tank, in the same locations as noted prior to

disconnection.

A CAUTION: When fitling 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:

*  Thefueifeed and return hoses MUST befitted 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 righthand side of
the fuel rail, is fitted to the white connector.

3. Refit the fuel hoses o the fuel pump plate.

1. Electrical connection
2. Fuel feed hose (red connector)
3. Fuel return hose (white connector)
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Thgunpy

4. Refit the elechrical connector to the fusl pump
meunting plate.

5. Lower the fuel tank onto the frame.

6. Align the fixing points and fit the three fixings.
Tighten the fixings to 5 Nm.

I i*ﬂl“
=
- 2\\ ‘h

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 this
section.

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.

3. Drain all {fuel into a suitable container.

4. Invert the fuel tank and place on a protective
surface to prevent paint damage.

5. Remove the lock nuts and washers securing the
fuel pump mounting plate to the tank.

1. Fuel tank

2. Fuel pump mounting plate fixings

6. Lift the fuel pump assembly and manoeuvre it
from tank aperiure.

7. Check the condition of mountirig plate ‘O’-ring
seal in the tank aperture and only remove if
necessary.
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8. Disconnect the electrical connection to the fus!

pump Assembly

9. Disconnect the two-way multipiug from the low

*
fuel warning light sender unit,

10. Remove the fixing from the pipe bracket.

HOTE:

Hthelowfuel warning light sender unit has been
removed, # 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.

Position the fuel pump to the bracket. Refit the
clamp and fixing then tighten to 4 Nm,

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,
ebar
1. Fuel pump
2. Pipe bracket
3. Pipe bracket fixings _J 1
4. l.ow fuel level sender /,,,LL__ =ra
5. Pump electrical connector 1
6. Low fuel level sender multipiug _
1. Release the hose dlips from the pump and filter, ’
Remove the pipe bracket and hose assembly.
2 \ 1 . et A530h
/ 1. Hose clips {correctly positioned)
: 5. Connect the muitiplug connector to the fuel pump
1A

(]
|

chas
1. Hose clips

2. Bracket/hose assembly

12, Remove the fixing from the pump clamp, release
the clamp and collect the fuel pump,

and ensure that it is secure,

Reconnect the low fue! level sender two-way
muitiplug.

if removed, position a new ‘Q'~ring seal in the
tank aperture and ensure that it is correctly
seated.
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8. Carefully manoeuvre 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 fugl
pump, fuel pressure relief valve and hose relateqy
problems without first removing the COMponent
concerned.

Test Procedure

1. Inorder to connect the gauge, turn the ignition to
ihe OFF position and raise the fuel tank.

A CAUTION: Never turn the ignition on with

either fuel hose disconnected as this wil|
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 nuis io 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 ali fuel system pipes and
connections., '

|
!' 12. Reconnect the battery positive (red) lead first.

13. Refit the seats.

| Checking fuel pressure
! 4. Start the engine and check the gauge reading.

NOTE:
*  Hcorrect, the fuel pressure should be 3.0 Bar +/~
0.25 Bar.

8.84
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FUEL FILTER

Removal

1. Remove the seats and disconnect the battery
negative (black) tead first.

2, Remove the fuel tank as described earlier in this

section,
r 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 o
property could result from spilled fuel or fuel not
handled or stored correctly.

3. Drain all fuel into a suitabie comainer.

4. Invert the fuel tank and piace on a protective
surface to prevent paint damage.
5. Remove the lock nuts and washers securing fuel

pump mounting plate to tank.

P
1. Fuel pump mounting plate

2. Fixings

8. Lift fuel pump assembly and manceuvre from the
tank aperture.

7. Check the condition of the mounting plate ‘0’-ring
seal in the tank aperture and only remove ¥
necessary.

8. Disconnect the low fuel level sender two-way
multiplug.

9. Remove the fixing from the pipe bracket.

1. Fued pump

2. Pipe bracket

3. Pipe bracket fixings

4. Low fuel level sender

5. Pump electrical connector

6. Low fuel tevel sender multiplug

10. Release the hose clips from the pump and filter
and remove pipe bracket and hose assembly.

2\ ;

e

152

(!

chex
1. Hose clips

2. Bracket/hose assembly

1. Release the clip from the exit side of the filter and
detach the filler from the exit hose.
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UMP

Assembly

NOTE:

*  Ifthelow fuel warning light sender unithas been
removed, it must be refitted to the upper
position on its bracket. if it is 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. 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. Position the hose clips o ensure that all hoses
are correctly retained.

o |

chet
1. Hose clips {correctly positioned)

5. Reconnect the low fuel level sender two-way
multiplug.

6. I removed, position a new O-ring sea!l in the tank
aperture and ensure that it is correctly seated.

7. Caretully manceuvre the fuel pump assembly iy,
the tank aperture and ensure that the ‘'FRONT
arrow is facing towards the front of the tank.

1. FRONT marking

8. Loeate the washers and lock nuts to the studs
and tighten sequentially to 5 Nm.

8. Refit the fuel tank as described earlier in this
" section.

10. Check integrity of afl fuel system pipes and
connections.

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

12. Refit the seats.
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?:e”e)?ijy l,n‘ro} LOW FUEL LEVEL SENDER 8. gisir%er?ﬂec’{ the low fuel level sender two-way
tank. ‘ Uliplug.
i Removal _
4. Remove the seats and disconnect the battery —1
1 ; negative (black} lead first.
| : o =
\ 2. Remove the fuel tank as described earfier in this i o =
section. 1 |
D ¢ |
‘ WABNING: Observe the warning advice @
3 given in the general information section
on the safe handling of fuel and fuel containers.

A fire, causing personal injury and damage to 3
property could result from spilled fuel or fuel not [
handled or stored correctly. chew =

- — 1. Low fuel level sender
Drain all fuel into a suitable container. )

tud 2. Pipe bracket

studs |

s

4. Invert the fuel tank and place on a protective 3. Multiplug
rface t int da ;
- suriace to prevent paint damage 9. Note the position of the sender on its bracket,
Is . then release the sender by squeezing together
5. Remove the lock nuts and washers securing the ! :
fuel pump mounting piate to the tank. the two barbs on the plastic holder.

irst, /
2

I

) \3@‘1

Hhsx
cheg | e 1. Mounting
1. Fuel pump mounting piate
o 2. Barbs
2. Fixings

6. Lift the fuel pump assembiy and manosuvre from
the tank aperture,

Check the condition of the mounting plate O-ring
seal in the tank aperture and only remove if
necessary.

B.B7
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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. ¥ it is fitted in the wrong
position, the low fuel warning light will come on
at the wrong fuel fevel.

Assembly/Installation

1.

Position sender to the upper poskion on its
bracket. Push the barb through the bracket until
secure. .

Recennect the two-way muitiplug.
If removed, position a new ‘0'-ring seal in the

tank aperture and ensure that i is correctly
seated.

Carefully manoeuvre the fuel pump assembly inio
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 nuis io the studs
and tighten sequentially fo 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.

RIUM P}
qs
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 airboy

1. MAP sensor
2. MAP sensor hose

3. MAP sensor connector
NOTE:

ol

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

£

=)

2
/
/

St M

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 throttie
bodies.

NOTE:
* Clips are not fitted to the two centre throtile
bodies.

1. Clip locations

6. Raise the airbox from the throttle bodies and
disconnect the multiplug o the air femperature
SENsor.

7. Detach the airbox assembly from the imtake ducts
and remove from the motorcycle in g rearward
direction, inverting the airbox as it is removed.

Installation

NOTE:

* U the flexible ducts in the airbox become
detached at any time, when refitting, align the

slot in the duct with the corresponding slot in
the airbox. ‘

1. Duct siot
2, Airbox siot

1. Locate the airbox assembly to the motorcycle,
reconnect the air temperature sensor and refit the
retaining wire,

2. Ease the two alr intakes over the air feed pipes
from the front of the motorcycle.

NOTE:

*  Ensure both intakes are fully engaged over the
feed pipes through 360°.

3. Position the airbox 1o the throttle bodies and push
fully home.,

4. Tighten the hose clips on the outer two th?atae
bodles to 1.5 Nm.

5. Reconnect all hoses to the under side of the
airbox.

6. Reconnect the map sensor hose and electrical
mulfiplug.

7. Refit the fuel fank.

8. Reconnsct the battery, positive (red) lead first.

9. Refit the seats,
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A
| AIR FILTER Assembly
|! Removal 1. Clean the air filter housing and locate the new .
i filter element in the same orientation noted during
| 1. Remove the seats and disconnect the battery removal,

| negative (black) lead first.
: 2. Locate the housing to the airbox ensuring the

2. Remove the fuel tank as described eisswhere in gasket is correclly positioned. Tighten the
this section, sCraws.

3. Release the screws securing the air filter housing 3. Refit the fuel tank as described elsewhere in thi
1o the airbox and raise the housing. Retain the section.

| ; gasket for future re-use.

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

5. Refiithe seats.

o\

. ///71 =

) O

cbfa
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 ifem must be
assembled in the same orientation.

Replacing the Air Filter Element

i 8.80
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INTAKE AIR TEMPERATURE SENSOR

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. Unscrew the sensor.

cbit
1. Sensor

Instaliation
1.

2.

Fit the sensor to the airbox and tighten to 4 Nm.

Refit the airbox and fuel tank as described
elsewhere in this section.

Reconnect the battery, positive {red) lead first.

Refit tha seat.
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g CRANKSHAFT POSITION SENSOR

| Removal

NOTE:
®  Theairgap forthe crankshafi position sensor is
not adjustable.

—

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

2. Remove the left hand lower fairing as described
in the body section.
3. Removethe ﬁxing' éecuring the sensor bracket to

the crankcase.

©

L

\\\/

i

Y,

vy

o

08.77-1
8 1. Sensor

i 2, Sensor bracket
3. Sensor bracket fixing

4. Disconnect the sensor muiti-phug.

i 5. Remove the sensor from the crankcase.

Instaliation

1. Check the sensor O ring for damage or
deterioration. Renew as necessary.
8772

1. Sensor

2. Oring

2.  Apply a smear of oil to the sensor O ring to aid
assembly.

3. Refit the sensor laking care to not damage to
damage the O ring.

4. Refit the sensor bracket. Fit and tighten the fixing

- 1010Nm.

5. Reconnect the sensor multi-plug.

8.92




xing

RIUMPH FUEL SYSTEM/ENGINE MANAGEMENT 8
THROTTLE CABLES 5. Atthe twist grip end, slide off the rubber boot ang

felease the screws which Secure the two halves

‘of the twi i i
Removal Ot the twist grip guide to each other.

NOTE:
* Prior to removal, clearly identify the opening

and closing cables so that they may be refitted
in the correct positions.

1. Remove the seat and disconnact 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 throttie body
such that it will allow the outer cables o be N

detached from the cable brackets. 5 2

1. Twist grip

2. Twist grip guide
3. Screws

6. Separate the two halves of the guide. Relsase
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

7. Note the routing of the throttle cables and remove
them from the frame.

4. Detach the inner cables from the throtile cam.

Llnnercables T
2. Throttle cam
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: Examination Throttie cable adjustment

: | 1. Check that the throtlie cables operate smocthly,
| mthogt s’ucki?g gz bm;hn_;;;. Repéa;e the §a§3Ee it g WARNING: Operation of the motorcycje
! ere IS any doubt as 1o s correct operation. with an incorrectly adjusted, incorrectly

routed or damaged throttle cable could interfere
N Installation with the operation of the brakes, clutch or the
] NOTE throttle itself. Any of these conditions could resyt

. in loss of control of the motorcycle and ap
* The opening and closing cables must be accident.

correctly identified and fitted o the correct

. positions as noted prior to removal.
3 WARNING: Move the handlebars to left

g 1. Locate the cables to the frame following the and right full Jock while checking that
routing noted during removal. cables and harnesses do not bind. A cable or
: harness which binds will restrict the steering ang | -
i 2. Engage the nipples of the inner cables to the twist may cause loss of control and an accident.

grip.

i 1. When correctly set, the throttle must have 2-3 mm
of free-play at the throftle twist grip. If there is
more or less than 2-3 mm of free-play present,
the throtlle cables must be adjusted.

3. Assemble the two halves of the cable guide
. ensuring that the cuter cable is correctly located
Ui in the guide.

| 4.  Refit the boot to the cable guide.

1 5. Attach the other end of the inner cables o the
throttle cam and locate the outer cables o the
cable bracket. Fit the cable locknuts.

NOTE:

* Theopening cable is the uppermost cable atthe
H junction with the throtile bodies.

4 6. Setthe cable adjustment using the following
| adjustment instructions:

- .
1. Throtiie twist grip
1: 2, 2-3mm

8.94
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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 cabie adjuster at
the twist grip end.

4. Rotate the ‘opening’ cable adjuster such that it
has an equal amount of adjustment in each
direction.

@

9. 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,

1. Opening cable
2. Adjuster

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

7. 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.

1. Closing cable

2. 2-3mm
e WARNING: Ensure that all the adjuster
locknuts of both cables are tightenedas a
sticking throttle could result from a loose Jocknut,

An incorrectly adjusted, sticking or stuck throttle

will lead to loss of motorcycle control and an
accident

8. Refit the fusl tank.

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

10. Refit the seals.

11, Check that the throttle opens smoaothly, without

undue force and that it closes without sticking.
Q 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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i THROTTLE BODY BALANCING

i NOTE:

| : * In order to accurately balance the throtie
’ ‘ bodies, Triumph recommend the use of the
P Souriau Indiana digital inlet vacuum analyser or
another similar device. Although mercury
| ‘ columns or analogue gauges will allow
o balancing of the throtile bodies, use of a digital
| meter will allow a more accurate balance to be
B achieved.

; 1. Remove the fuel tank and airbox as described
: ‘ elsewhere in this section.

CE.82-%

Typical analyser display

2. Remove the plugs from the poris 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 to
the throitles, ensure that hose 1is connected to
cylinder number one ete. 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. Atfach an exhaust extraction hoses to the
silencer.

6. Stari the engine.

7. Selsct the bar chart display on the analyser and

assess which cylinders require adjustment.
1. Balance ports (1 of 4) Y 9 :

NOTE:

® Never use the right hand port on the second

throttle body from the ieft as this will not give a
i true reading.

| 3. Position the analyser in a position that it can be
i: easily read and attach the hoses o the
. balancefevaporative return ports.

] WARNING: If the engine has recently
: been running, the components beneath 1
: the fuel tank cover may be hot 1o the touch.

. 0B.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 paris to cool before hose NOTE:
disconnection/connection. *  Ali four cylinders can be adjusted.
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8. Calculate the average of all four readings.

9. Make adjustments such that all four throttle
bodies are set to the average figure calculated
ahove.

@ |

!

5 l“/
RN

1. Adjusters (1 of 4)
10. Stop the engine.

11. Disconnect the tool.

12. Remove the fuel tank.

1 /\(

13. Reconnect the evaporative return hoses

{California models) or the port plugs (rest of
world).

i} CAUTION: Inspect the plugs or hoses for
damage and splits as air leaks could

tause a weak mixiure and poor running.

Either of the above conditions could lead to engine

damage and unsatisfactory operation of the
motorcycle.

14, Permanently refit the air box and fuel tank as
described earfier in this section,

15. Start the engine and check that the idle speed is
in the range 1250 4~ 100 rpm,

NOTE:

* W the idie speed now falis outside the above
range, use the RESET ADAPTIONS facility on

the diagnostic tool. Refertothe tool's operating
instructions for details,

B.g7
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T

8.  On California models, disconnect the evaporatiye

il

i THROTTLE BODY return hoses from each throttle body.

‘i ‘ Removal 7. Release the clips securing the throttle bodies to
! 1. Remove the seats and disconnect the battery the transition pieces.

negative {black) lead first.

2. Remove the fuel tank and airbox as dessribed
earlier in this section.

I‘:i 3.  Disconnect throttle cables from throttle linkage as
| described elsewhere in this section,

4. Disconnect the electrical muttiplugs from;
- both of the throtite position sensors,

I - the idle speed control stepper motor,

‘ - the second throttle stepper motor,

‘ - all four injectors.

1. Throttle body

2.Clip(1ofad)

8. Remove the screws securing each transition
piece to the cylinder head.

9. Remove the fransition pieces and discard the
‘0'-ring seals.

10. Cover the inlet ports to prevent the ingress of dirt
and other objecis.

chbly ‘
1. Throttle position sensors

2. Second throttle stepper motor
3. idle speed control stepper motor

A 4, Injectors
! 5. Detach the MAP sensor hose from the right hand
! outer throttle body. .
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Installation

1. Remove the covers from the inlet ports and
ensure that the mating faces are clean.

2. Locate new ‘Q’-ring seals to the transition pieces.

chhi

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 throtlle body is fully
seated. ’

5. Tighten the throttle body clips, with the screw
heads positioned as shown circled in the diagram
below, fo 1.5 Nm.

WARNING: Failure to orientate the clips

as shown in the diagram could resultina
sticking throitle. Always orientate the throtile
body clips as shown in the diagram below.

motorcycle control and an acident.

[ e

Circled - Clﬁ) screw-heads

A sticking or stuch throttie will lead to loos of

NOTE:

* Ensure the throtties seat correctly in the

transition pieces and seal each throttte through
360 degrees,

8. On California models, reconnect the evaporative
return hoses 1o each throttle body.

7. Connectthe muitiplugs to;
- both of the throtile 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

e 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 1o 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. Refitthe airbox and fuel tank as described earlier
in this section.

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

11. Refit the seals.

8.98
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! INJECTORS/FUEL RAIL/FUEL PRESSURE
g REGULATOR

il Removal

] 1. Remove seat, fuel tank and airbox as described
1] . elsewhere in this section.

8] WARNING: Because fuel stored in the
| fuel rail will be at 3 bar pressure, H is
o essential that the fuel pressure is reduced before
i any dismantling of the throttle bodies takes place.

If the throttle bodies are dismantied without first
‘ reducing fuel pressure, pressurised fuel may
N escape causing clothing and components to be
|t coated with fuel.

I This would represent a serious fire hazard which
could lead to burn injuries and damage to properiy.

| 3

Move the gearchange to neutral and crank the
il engine briefly to reduce fuel pressure in the fuel
il rail.
il 3. Disconnect the battery negative {black) lead first.

4.  Remove the multiplug connectors from the four
fuel injectors.

I 1. Injectors

| 2, Connectors

5. Remove the four screws securing the fuet rajl o
the throtile body assembly.

1. Fuel rail

2. Screws

6. Genlly ease fuel rail upwards to release it from
the Injectors.

NOTE:

*  The fuel rail is made in two separate pieces
linked by a metal bridge piece.

7. Detach the injectors from each throttle body.

\@ N
Y5S L

1. Infectors
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| to 8. To separate the fuel pressure regulator from the
fuel rail, refease the two screws and gently eass it
from the rail,
]
cbfny
1. Fuel pressure regulator
i} 2. Fuel rail
Assembly/installation
1. Ensure the pressure regulator and mating face on
eces the fuel rail are clean.

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:

) L ]

I/

chfo

The short hose leading from the pressure
regulator is not connected to another point and
remains open to the atmosphere.

Incorporating new ‘C*-ring seals at both ends of
each injector, position the injectors to the throttie
body. Ensure that each injector's electrical
connection point is facing downwards,

Carefully position the fuel rail 1o the injectors and
g}u‘sh hemg. Ensure each injector is fully seated
in its bore in the fuel rail and throttle body.

Secure the fuel rail to the throttle body assembly
and tighten the screws to 3.5 Nm.

Refit the multiplugs to each injector.

Refit the air box and fuel tank as described earlier
in this section.

Reconnect the battery, positive (red) lead first.

Refit the seat.
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PRIMARY THROTTLE POTENTIOMETER

NOTE:

*  Although it is possible to remove and refit the
sensor without removing the throitle hedies,
removal does make the task much easier.
However, the throttle bodies must be in the
installed position to set the sensor vollage.

*  The primary and secondary throttle 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 batiery
negative (black) lead first.

2. Remove the fuel tank and airbox as described
earlier in this section.

3. Optionally, remove the throitle bodies as
described earlier in this section.

4. Remove the Torx screw securing the primary
throttle position senser to the throtile body.

1. Primary throttie position sensor

5, Turn the sensor clockwise and detach it from the
throttle body by gently pulling outwards.

Installation

1. Lubricate the sensor ‘Q'-ring with a smear of
engine oil.

2. Insert the sensor 1o the throttle body at the angle
shown below then turn it anti-clockwise until the
screw hole aligns with the thread in the throttle
body.

1. Sensor insertion position (dotted line)
2. Sensor initial fitted position (solid line)

3. Insert the Torx screw to secure the throttle
potentiometer, but do not fully tighten the screw
yel.

4. I necessary, refi the throttle bodies as described
eatlier in this section, but do not fit the airbox etc.

5. Temporarily reconnect the battery, positive (red)
lead first.

6. 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 “=k’.

, AOJUST TUNE|
RESET ARODAPTIONS |
»THROTTLE POT RENEU |
1 5C STEPPER RENEWY |

8.102




R mﬁ\y/ > FUEL SYSTEM/EN GINE MANA GEMENT 8

—

8. On pressing the validation key, the diagnostic tool
will send a command which drives the primary
throttle to the fully closed position. The too! will A
also display the voltage reading coming from the

. routed or damaged throtile cable could interf
ttle position sensor. g : erfere
ge throttle p with the operation of the brakes, clutch or the
e ‘ | _ 7 throtiie itsels. Any of these conditions could result
o ’—fE EPLRARCE PRI NARY T F g in loss of control of the motorcycle and an

| THROTTLE CLOoSEG accident. ]
]cuegsnr'u:}_ars 0. 586y
| S | A WARNING: Move the handiebars o Jeft

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 conirol 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,

9. Gently rotate the new throtile position sensar untj)
v the voltage reading on the tool shows 0.6 volts
+/- 0.02 voits.
ed 10. Tighten the sensor retaining screw tc 3 Nm and
1, recheck the voltage reading shown on the tool,
B Repeat the adjustment if the reading is outside

the specified range.

1. Press the the validation key marked '3k’ {o return
the throttle to normal control and return the
diagnostic tool to the ADJUST TUNE menu.

12. Disconnect the diagnostic tool.
. Disconnect the battery, negative {black) lead first.

4. Check that the throttie opens and closes without
obstruction/sticking and has a smooth action

throughout the full range of its movement. Rectify
as necessary. :

Y — - '
A WARNING: Operation of the motorcycle

with an incorrectly adjusted throfile
Position sensor, or a throttle position sensor that
Causes the throttle to stick could result inloss a
throttie control Loss of throttle contro! could

Tesult in loss of control of the motorcycle and an
accident,

=

L
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SECONDARY THROTTLE POTENTIOMETER

NOTE:

Although it is possibie to remove and refii the
sensor without removing the throttle hodies,
removal does make the task much easier
However, the throttie hodies must be in the
installed position to set the sensor voltage.

The primary and secondary throtile posilion
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 connectorn

Removal

1.

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

Remove the fuel tank and airbox as described
earlier in this section.

Optionally, remove the throtile bodies as
described earlier in this section.

Remove the Torx screw securing the secondary
throtile position sensor to the throtile body.

1. Secondary throttle position sensor

5. Manually hold the second throtlle in the fully open
- position.

NOTE:

*  Thesecond throttle will not open ifthe batleryis
still connected and the ignition in the on
position.

6. Turn the sensor anti-clockwise until there is no

gap between it and the siepper motor, then
detach it from the throttle body by gently pulling
outwards.

Installation

1.

Lubricate the sensor ‘0’-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 turn it clockwise untj)
the screw hole aligns with the thread in the
throttle body.

1. Sensor inserlion position (dotted line)

2. Sensor initial fitted position (solid line)

3. Inseri the Torx screw but do not fully tighten yet.

4. BRelease the second throttle.

5. linecessary, refit the throttle bodies as described
earlier in this section, but do not fit the airbox etc.

6. Temporarily reconnect the battery, 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 1o the CHECK/ADJUST menu, select
CHECK then select the 'READ SENSORS’
option.
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9. Seroll through the sensor data until the second
throttle position sensor voltage is displayed,

RERD S¢E ﬁssses'}
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1. Gently rotate the new throtile position sensor until

the voltage reading on the tool shows 0.6 volts
+/- 0.02 volts,

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.

12. Turn the ignition to the OFF position,
13. Disconnect the diagnostic tool.
14. Disconnect the battery, negative (black) lead first.

15, Check that the throttle opens and closes without
obstruction/sticking and has a smoocth action

throughout the full range of #s movement, Rectify
as necessary.

R
A WARNING: Operation of the motoreycle

with an incorrectly adjusted throttle
Position sensor, or a throtile position sensor that
Causes the throttle to stick could resup inloss a
throttle control Loss of throttle control could

result in loss of control of the motorcycle and an
accident.

FUEL S YSTEM/ENGINE MANAGEMENT 8
e B‘s{ARNING: Operation of the motorcycle |
with an incorrectly adjusted, incorrecily
routed or damaged throtile cable could interfere
with the operation of the brakes, clutch or the

throtte itself, Any ofthese conditions could result
in loss of control of the motorcycle ang an

accident.
0 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.

16. Refit the airbox and fuel tank as described earlier
in this saction.

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

18. Refit the seats,
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IDLE SPEED CONTROL STEPPER MOTOR

7. Remove the two screws securing the idle spegq
control stepper motor to its bracket, then remove

Removal the stepper motor.
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. Remove the throttle bodies as described earlier in
this section.
I 4. Remove the nut, metal washer and plastic washer
; attaching the idle coniroi stepper arm o the idle
p speed control lever.
!
I
1. idie speed control stepper motor
; 2. Bracket
] 3. Fixings
l
g 7
1. Idle control stepper arm
2. Idle speed control lever
3. Nut ete.
5. Fully open the primary throttie by hand.
) 6. Turn the idle speed control lever away from the
stepper arm and remove the piastic collar and
spring. B
Y, k
PN
chire—r>
1. Collar
2. Spring
8.106
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Installation

1. Open the throttle and turn the idie 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 throtle.

4. Apply a thin smear of grease to the idle speed
control lever,

5. Locate the spring and plastic collar.

6. Fitthe plastic washer through the lever then fit the
metal washer and nut.

7. Refit the throttle bodies as described earfer in
this section, but do not fit the airbox ste.

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.

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
aiso display the voltage reading coming from the
throttle position sensor which will be needed for a
check/adjustment made later in the process.

REPLACE 1 SC STEPPER
_ THROTTLE [CLOSED
CURREWNT '

YoLTs 0. 58V

| . RODJUST TUNE
| RESeET AapmPpTIBNS
| THROTTLE PoT RENEW
>/ Sc STEPPER RENEY

*1SG = Idie Speed Control

L

13. Tighten the stepper arm nut until a clearance of
0.5 mm can be measured between the idle speed
control cam and the throttie 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. lfthe 18.  On pressing the validation key, the diagnostic tog
reading is 0.6 volts +/- 0.02 volis, MAKE A NOTE will send a command which drives the primary |
OF THE EXACT VOLTAGE READING then throttle to the fully open position. The tool will
proceed to step 18. H 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 o 17.
15. Slacken the retaining screw on the primary REPLACE 4 5L 5 TEPPER
throttle position sensor. ‘ THROTTLE OPE Hl

CURRENT WoOLTS 0.7; /|

cbhh ¢
1. Primary throttle position sensor

16. Gently turn the primary throtile position sensor
until the voltage reading on the tool shows 0.6

L volts +/- 0.02 volis. MAKE A NOTE OF THE 20. With the stepper fully opened, check the voltage :
| i EXACT VOLTAGE READING. shown on the tool and adjust the nut on the top of I
| the stepper arm until the tool shows a voltage |
| 17. Tighten the sensor retaining screw o 3 Nm and equivalent to X+0.12 (+/- 0.05V) where X= the |
i recheck the voltage reading shown on the tool. voltage measured in step 14 (or 16/17 if

‘ Repeat the adjustment i 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 IE 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 ">k’ {o progress
1o the next adjustment.
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21. Press the validation key marked ‘>’ to fully close
the idle speed controf stepper motor. After a
minimum of 15 seconds (the too! will not allow
further actions to take place during this period),
press the validation key again o return the ECM
to normal control.

22. Turn the ignition to the OFF posttion,
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 motorcycie
with an incorrectly adjusted throtile
Position sensor, or a throtile position sensor that
causes the throttle to stick could result In loss a
throttle control Loss of throtile contrel could
result in loss of control of the motorcycle and an

accident.

ﬁ 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
throtile itself. Any ofthese conditions could resyjt

in loss of control of the motorcycle and an
accident.

_ 1

ﬂ 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.

25. Permanently refit the airbox and fuel 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 Typlcal Values

‘ General Information In a correctly adapted motoreycle, the following will hg

i typicak

The engine management system fitted to this model is
adaptive. This means that the system is able 1o learn
about new or changing operating conditions and
continuously adapt itself without needing to constantly
make major adjustments from a fixed baseline setting.

Adaptive changes can become necessary because of
changing rider behavior, changes in the region in which
the bike is operated (i.e. operation at high alfitude where
it was previously used at sea level) or because a new part
may have been fitted which has slightly different
characteristics to the old part. Al adaptive changes are
automatic and require no intervention by rider or dealer.

Adaption Status.
To see if a motoreycle has adapted, a facility named

‘ADAPTION STATUS' is provided on the diagnostic tool.
The following adaption details can be examined:

Function Examined Read Out
Closed throtile position Adapted
reference status
Idie speed control Between +100 and
adapfion slatus -100%

Oxygen sensor adaption 0% +/- 10%

status (off idie)

Between +100 and
-100%

Oxygen sensor adaption
range {off idie)

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 sensor 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 nearerthese figures aretozerothe
better as it indicates the motoreycie is basically adapted
to its current operating conditions.

The term ‘range’ indicates how much {in percentage
terms) of the adjustment range has been used 1o reach
the current operating status.

Forcing adaption o take place

If the read out indicates that the motorcycle is not
adapied, the following will force the system to make
adaplions:

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 oh. ’

3. Leave the engine io idle for a further 12 minutes.

NOTE:

*  To fully adapt a particular motorcycle, it may be
necessary to force adaption to take place more
than once,

Fauit 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 Jeaks atthe 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.

8.110




| &5

be

ot
ke

an

be
re

as
sts
lts
e,
X.

3€
ol
he

RIUBE FUEL SYSTEM/ENGINE MANAGEMENT 8
EXHAUST SYSTEM 3. Detach the silencer in a rearward direction.
Removat ‘ 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.

r—ﬁ 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 sitencer to the 1. Oxygen sensor connection
header pipe. 5. Atthe cylinder head, release the nuts securing

the header pipes.
1 A\
\@V 5
2 2

. \

1. Silencer fixings

2. Header pipe 1. Headers

2. Release the fixing securing the silencer bracket o 2. Fixings (upper-row only shown)-
the rear footrest hanger.

chis
1. Silencer bracket
2, Fixing - B

811
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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.

: }‘ﬁ/\?\ | vl %ﬁ\

% T
Sl A

1. Cylinder head poris
2. Gaskets

NOTE:
*  To retain the gaskeis during assembly, apply a
smear of grease 1o 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
assembily.

4. Align the header to the rear mounting point and
refit the fixing (hand tight only).

thed

1. Header
2. Fixing
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NOTE:
¢ Header to cylinder head nuts must be lightened
in two stages.

5, Tighten all the header nuts to 10 Nm in sequence
shown below, :

=

08,858-3

Header tightening sequence

8. Tighten all the header nuts fc 19 Nm in sequence
shown above.

7. Tighten the rear header mounting to 15 Nm.

8. If removed, fit the oxyegn sensor and tightenitio
40 Nm.

9. Reconnect the oxygen sensor.
10. Fit an new silencer ‘O-ring.

11, Refit the silencer to the header and locate with
the three fixings.

12, Align the silencer mounting to the rear footrest
hanger and locate with the fixing.

13. Tighten the silencer to header fixings to 22 Nm.
14. Tighten the silencer mourting to 15 Nm.,

15, Refit the radiator and lower fairings as described
in the cooling and bodywork sections respactively,

8.113
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SECONDARY AIR INJECTION SYSTEM

System Operation

The secondary air injection system is an aid o 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 solencid 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
confrol 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
air injection system to open. When open, the depression
in the exhaust port draws air through the open the reed
valves, info the exhaust port.

Once the exhaust valves close, the depression is
reduced and the reed valves close.
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REED VALVE ASSEMBLY

Removal

1. Remove the seats and disconnact the battery
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 to the
cylinder head.

wszt § y
1. Reed valve assemblies

2. Hose connections
3. Fixings to head

6. Gently ease the valve assemblies upwards o
remove from the cylinder head.

Disassembly

1. Release the fixings securing the valve cover,

©8.83-1

1. Valve cover fixings
2. Remove the cover,

3. Ease the valves from the valve body.

1

Q3.53-2

1. Valves
2. Valve body : —
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Inspection

1. Check for cracks, bending or other damage o the
valve flaps. Replace as necessary.

2. Check for damage to the red coloured seals.
Replace as necessary.

3. Check the valve body to cyfinder head ‘O’-rings.
Replace as necessary.

Assembiy
1. Fitanew gasket to the cover,

2. Refit the valves o 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 {o the valve body
'0’-rings, to aid assembly.

2. Locate the valve assembiies to the cylinder head.
Tighten the fixings to 10 Nm. :
3. Refit the air hoses 1o the valve bodies.

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.

6. Reconnect the battery negative {black} Jead first.

7. Refit the s8ats:

EVAPORATIVE LOSS CONTROL SYSTEM -
CALIFORNIA MODELS ONLY

California Models Only

All California models are fitted with an evaporative
emissions conirol 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 1o the
canister occurs when the motorcycle is parked in
sunlight. This causes the fuel 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 twa distinct phases to the system’s operation,
engine off and engine running. These two conditions are
explained overleaf,

Component Locations

Carbon Cannister - behind the engine.

Purge Valve - adjacent to frame, left hand side
{electronically controlied by the EGM).

Roll Over Vaive - in the vapour line from the fuel tank.
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Evaporative Control System - Engine Off.

When the engine is stalionary 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 tc pass down the

N breather pipe A to the canister. Vapour is then

| stored in charcoal layers within the canister, ‘ |
1
|||
] |
| ;
!i?' i
: Pipe A ‘
L |
¥ |
Ii; :
| ,
Hy

o Charcoal canister

H \i
|

Jd _
I
i
" il
1
| chhume
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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 throtlle
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 fo
preventtransient rich mixture and high emissions.

Point C

Charcoal Canister

Return to throttle bodies

8117
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COOLANT

Apermanenttype of anti-freeze is installed in the cooling
system when the motoreycle leaves the factory. ht is
coloured biue, contains a 50% solution of sthylene
glycol, and has a freezing point of -35°C {-31 °Fl.

Always change the coolant at the intervals specified in

the scheduled maintenance chart.
4 WARNING: Coolant mixture which
contains anti-freeze and corrosion
inhibitors contains toxic chemicals which are
harmful to the human body. Never swallow
anti-freeze or any of the motorcyele coolant.
—
A 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 anfi-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.

Qil Cooler/Heat Exchanger

For details of the heat exchanger, refer 1o the lubrication
system section.

Coolant Level Inspection
e 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:

* Thetankis located on the right hand side of the
motorcycle. The expansion tank level marks
can be seen by removing the seats.

1. Remove the seats.

2.  Position the motorcycle on level ground and in an
upright posiion.

3. Check the coclant level in the expansion tank.
The coolant level should be between the MAX
and ‘MIN marks.

1. Expansion Tank

2. Filler Cover

3. MaxMark

4. Min Mark

4, Hihe 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 fora cool_ant

leak. If necessary, pressure test the coohpg

system 1o 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



COOLING SYSTEM

Remove the rear bodywork, as described in the
body section.

Remove the expansion tank cap and add coolant
mixture as necessary to bring the coolant level up
to the ‘MAX mark (bike upright}.

Refit the expansion tank cap.

Refit the rear bodywork, as described in the body
section.

Refit the seats.

Coolant Replacement

Drainage

WARNING: Do not remove the cm

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 coolant may be replaced after first
removing ihe 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. Rermove the coolant pressure cap on the radiator.

@sar
;,§ﬂ

If ; ) .

Uit i
i,
gl

e

1. Coolant pressure cap

2. Remove the drain plug from the crankcase.

1. Coolant drain plug

9.4
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3. Slacken the bleed screw on the water pump 1o Refill
help drainage.
1. Fitthe bottom hose to the water pump and tighten
the hose clip.
t 2. Open the bleed screw on the water pump to allow
" any air in the systemn fo evacuate.
B
{ 3. Slowly add coolant mixture to the system, 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 fop up the coolant level.
st
e 5. Reconnect the battery, positive (red) lead first.
1d
Yo b 6. 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 coclant pressure cap.
displaced coolant.
8. Check the expansion tank level and top up, if
5. Remove the crankcase feed hose from the water requirsd.
pump and allow the remaining coolant to drain
out. 10. Refit the belly panel and lower fairing as
described in the body section.
NOTE: 1. 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
|
a5 :
|
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RADIATOR HOSES

Inspection

1. Regularly check all radiator hoses and dlips for
cracks, leaks or deterioration in accordance with
the scheduled maintenance chart.

RADIATOR AND COOLING FAN

Inspection

WARNING: The cooling fan operales

automatically, even with the ignition
switched off. To prevent injury, keep hands and
clothing away from the fan blades at all imes.

A CAUTION: Using high pressure water, as
from a car-wash facilily, can damage the
radiator fins and impair the radiators efficiency.

Do not obstruct or deflect airflow through ihe
radiator by installing unauthorised accessories in
front of the radiator or behind the cooling fan.
Interference with the radiator air flow can lead 1o
overheating and consequent engine damage.

1. Check the radiator fins for ebstruction by insecls,
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 hot, the coolant inside the
cooling system will be under pressure. Contact
with the pressurised coolant will cause scalds ang
sKkin damage.

1. Check the condition of the upper and lower sea)s
of the coolant pressure cap for damage or
" deterioration. If any damage of deterioration is
found, replace the cap.

08.05-1

1. Lower seal
2. Upper seal
3. Spring

2. Pressure fest the cap to the blow-off pressure of
1.1 bar. i the pressure cap opens at a lower
pressure or fails fo open at 1.1 bar, replace the
cap.
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WATER PUMP

Removal
r_—ﬁ 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 disconneciing 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 slsewhers in this
section.

2. Disconnect the coolant hoses from the water
pump.

—h

- Heat exchanger/crankcase feed hose
Bottom hose

»

3. Bypass hose

F=Y

- Water pump fixings

L

Release and remove the bolts securing the water
pump to the crankcase.

4. Withdraw the water pumnp,
ring.

complete with its ‘O’

£8.07-8

1. Drive shaft
2. ‘O ring
3. Water pump
Inspection

1. Check the water pump shaft and bearings for side
and end float. Replace if necessary.

2. Belease and remove the pump cover bolts and
separate the pump cover from the pump body.

3.  Check for corrosion andfor scale build up around
the impeller and in the pump body. Replace if
corrosion and/or scale build up is found.

1. Pump impeller
2. Pump body
3. ‘O’ring

4. Check the ‘O’ ring (pump body) for damage or
deterioration. Replace if necessary.

- 5., Check the external ‘O’ ring for damage or

deterioration. Replace if necessary.

2.7
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Installation

1.

Fit the pump cover to the pump body, complete
with a new 'O’ ring if required. Tighien 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 1o the crankease and fighten
the bolts to 9 Nm. '

5. Fitthe hoses to the water pump and fighten the

oW o

clips. .

Heat exchanger/crankcase feed hose
Bottom hose

Bypass hose

Water pump fixings

10.

1.

12,

13.

Fill the cooling system, as described elsewherg in
this section.

Reconnect the battery, positive (red) lead first,
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 coclant 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 eisewhere 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 swilch 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 le#t hand top
mounting dowel.

85.05-3

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

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 1o 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/jor wear, I
damage and/or wear is found, repair or replace
the radiator.

Instaliation

1. Fitthe cooling fan to the radiator. Tighten the
fixdngs to 2.5 Nm.

2. Position the radiator to the frame and lecate to
the top mounting dowel. Ensure the grommet in
the mounting bracket does not become detacheg
during assembly.

T5.08-3

1. Dowel

2. Top mount boit

3. Lower mounting (1 of 2)

3. Fit the top mounting balt, hand tight, to the right
hand bracket.

4. Fit and tighten the lower mounting bolts to 6 Nm
then tighten the upper bolt also to 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

8.10
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6. Reconnect the top, 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 system 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 coclant level, if

required. : .
1. Top hose (thermostat housing end)
12. Fit the coolant pressure cap. . .
8. HRelease the fixings securing the thermostat

13. Check the expansion tank level and top up, if housing to the cylinder head. -
required. '

7. Withdraw the housing and collect the thermostat.
14. Refit both belly panels and lower falrings, 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 83°¢ +/-
5°C.

3. if the temperature at which thermostat opening
takes place is incorrect, replace the thermostat.

g.11
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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 left of the fully upright position.

3. Rotate the thermostat unti the liggle 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-ringto the thermostat housingand
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. Tighten the

fixings to 9 Nm.

Reconnect the fop hose and secure with the hogg
clip.

Refill the cooling system as described earlier in thig
section.

Reconnect the battery positive (red) lead first,

Start the motorcycle engine and allow the enginetg
idle for a short period of time to allow any air to be
expelied from the system.

When the engine is hol, the coolant inside the
cooling system is hot and also under pressure,
Contact with the pressurised coolant will cause
scalds and skin damage.

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

10.

11.
12.

1. Expansion Tank

2. Expansien Tank Filler Cap
3. 'Max’ Mark

4. 'Min.” Mark

13. Refit the seats.

Stop the engine and top up the coolant level as
necessaty.

Fit the coolant pressure cap.

Rafit the belly pane! and lower fairing as described
in the body section.

8.12
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Exploded View - Swinging Arm
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Exploded View - Rear Hub

110 Nm
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Exploded View ~ Rear Suspension Unit

48 Nm
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Exploded View - Drop/Drag Link
48 Nm
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iii‘ REAR SUSPENSION UNIT

U“ Removal

WARNING: Before starting work, ensure
I the motorcycie 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 recenily
been running, the exhaust system will be
’!L|- hot. Before working on or near the exhaust sysiem,
allow sufficient time for the exhaust system to cool
as touching any part of a hot exhaust system could
cause burn injuries.

r 4. Remove the belly panels and lower fairings as
. detailed in the bodywark section.
‘ 5. Remove the exhaust system as detailed in ihe fuel
R system section.
'
' 6. Place a jack beneath the frame with two wooden

¥ blocks positioned so that the motorcycie can be
: lifted from beneath the frame outriggers.

1. Jack
2. Wooden blocks

7.
the paddock stand.

-

Raise the jack until the swinging arm is just clear of

8.

Remove the three drop link fixings as shown in thg
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.
# contains fluid under pressure and serious injury
could result If any part of the system is disturbed.

8. Detach the rear suspension unit reservoir from the

re-usable clip.

RN,
TRy

————————y  ————

18.08-3

1. Reservoir
2. Securing clip

10. Remove the fixing from the suspension unit uppe’
mounting.

10.6
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Recover the upper mounting spacer from the left

hand side.

., Lower the rear suspension unit through the

swinging arm.

!( St —

10,071

Removing the rear suspension unit.

Inspection

1.

ha

Clean all components and inspect for damage/wear
to the rear suspension unit upper mounting, lower
mounting, spacers and seals. Renew as necessary.

Inspect the reservoir hose for damage and check
for fluid leaks from all parts of the unit. Ifthere is any
damage, or any leaks are evident, the unit must be
replaced.

Check the drag link bearings, bushes and seals.
Replace as necessary.

Instailation

Remove the drag link sleeve and pack the bearing
with fresh grease.

2. Refit the sleeve.

3. Removethe sleeve and pack the bearingintherear
suspension unit lower mounting with fresh grease.
4. Refit the sleeve.

5. 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.

10.67-2

1. Rear suspension installation

Refit the rear suspension unit reservoir into its
support bracket and secure with the clip.

7. Position the two drop link plates with the S|des
marked ‘OUTSIDE’ facing outwards. e

Hor-3

1. Drop link plate
2, ‘OUTSIDE’ marking

10.7
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Locate with the fixing {o the swihging arm.

w

Align the lower mounting of the rear suspension unit
with the holes in the drop links. Refit the fixings.

©

10. Position the' drag link and secure with the fixing fo
the drop links. Tighten the fixing to 48 Nm.

10.08~1

1. Drag link
2. Drag link fixings

11. Tighten the drop link o swinging arm fixing io
48Nm.

12. Tighten the drop link to rear suspension unitfixingto
48 Nm.

13. Lower the jack so that the weight of the motorcycle
is taken on the paddock stand. Remove the
wooden blocks and the jack.

14. Tighten the rear suspension unit upper fixings o
48 Nm.

15. Refit the exhaust system as detailed in the fuel
system section.

16. Refit the helly 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
moetorcycle on its side stand.

DBAG LINK

Removal

A WARNING: Before starting work, ensyyg
the motorcycle is stabilised gapg

adequately supported. This will help prevent j
from falling and causing injury to the operator o
damage 1o the motorcycle.

I

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 systemto coo|
as touching any part of a hot exhaust system could

cause burn injuries.

1. Place the motorcycle on a paddock stand.

2. Hemove the seals. .
3. Disconnect the batlery, 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.

8. Place a jack beneath the frame with two wooden
blocks posiiicned so that the motorcycle can be
fified 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.

10.8
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g. Remove the two fixings securing the drag link.

9. Remove the link.

1. Drag link

2. Drag link fixings
Inspection

1. Clean all components and inspect for damage/wear
to:

®  Needle roller bearings,

¢ Sleeves,
*  Seals,
NOTE:

* Ifany of the above items are worn or damaged,

they must be replaced with new components.

REAR SUSPENSION 10

Installation

1.
2.

Refit the drag link and tighten the fixings to 48 Nm.

Lower the jack so that the weight of the motorcycle
is taken be the paddock stand. Remove the
wooden blocks and the jack.

Refit the exhaust system as described in the fuel
system section. '

Refit the belly panels and lower fairings as
described in the bodywork section.

Connect the battery, red (positive) lead first.

Refit the seats.

Remove the paddock stand and position the
motorcycle on its side stand.

10.9
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|'-;- DRIVE CHAIN Drive chain adjustment

k The drive chain must be checked, adjusted, and

i lubricated in accordance with the scheduled WARNING: Before starting work, ensyra l
!i:;i maintenance cr?art. For reasons of safety, and to the motorcycle is stabilised apg |

_||;i| prevent excessive wear, do not neglect any pait of the adequately supported. This will help prevent j

i.lg drive chain maintenance. If the chain is hadly worn, or from falling and causing injury to the operator o
I incorrectly adjusted - either too loose or too tight - the damage 1o the motorcycle. |
| chain could jump off the sprockets or break. Checking |

@ of the adjustment and lubrication should be carried out 1. Position the metorcycle on its side stand. |
o more frequently where the motorcycle is regularly used ‘
: in dirty or dusty conditions or where large amounts of
road salt are used. 3

2. Loosen the rear wheel spindle nut.

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.

5 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.

} 10102
: 2. PRoiate the rear wheel to find the position where the .
i chain has least slack. Measure the chain’s vertical 1. Chain adjuster

1 id-

iif!H movement, mid-way between sprockets. 2. Adjuster locknut

ﬁ | 3. I correct, the vertical movement of the drive chain
midway between the sprocksts 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
. 1 _ 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:
*  Check for 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 adiuster. Tighten both adjuster locknuts to
27 Nm and the rear wheel spindle nut to 110 Nm-

1. Arrowed: Maximum vertical Movement
25-35 mm

10.10
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REAR SUSPENSION 10

6. Rotate the rear wheel and repeat the chain
adjusiment check. Re-adjust if necessary

WARNING: Operation of the motorcycle
with insecure adjusier 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 freated 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 seais. The lubricant will
penetrate the rollers and bushes and will help
prevent the seals from deteriorating. '

RN

. :

10411
Chain Lubrication Positions

2. Wipe off any excess oil.

3. If the chain is especially dirty, ciean using a
degreaser before applying the lubricant.

Chain Wear Inspection
1. Remove the chainguard from the swinging arm.

2. Stretch the chain taut by hanging a 10-20 kg
{20-40 b} weight on the chain.

3. Measure the length of 20 finks on the straight part of
the chain from pin centre of the 15t pin to pin centre
ofthe 213! pin. Repeat the test at various sections of
the chain to establish an average reading. This is
because the chain may wear unevenly.

1. Measurement position
2. 10~-20kg Weight

4. ltthe length exceeds the service limit of 321 mm, the
chain must be replaced.

WARNING: Use a genuine Triumph
supplled chain as specified in the
Triumph Parts Catalogue. The wuse 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 molorcycle control and an
accident.

Never neglect chain maintenance and always have
chains instalied 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 roflers, the chain should be replaced.

6. Inspect sprockets for unevenly or excessively worn

teeth, Also examine the sprockets for damaged
testh.

10.11

non-approved chains may result in a broken chain—
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Worn tooth
(Output Sprocket)

Worn tooth
{Rear Sprockst)

rive Direcy;
ﬁggysﬁm el

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 chainfwheel guard.

SWINGING ARM/DRIVE CHAIN RENEWAL

Removal

WARNING: Before starting work, ensure

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

1. Place the moiorcycle on a paddock stand.
2. Remove the seals,

3. Disconnect the battery, negative (black) lead first,

WARNING: Iif 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,

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 suilable jack beneath the frame with two
wooden blocks positioned so that the motorcycle
can be lifted from beneath the frame.

1. Jack
2, Wooden biocks

7. Raise the jack until the swinging arm is just clear of
- ihe paddock stand.

1012
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-

g. Remove the rear wheel hugger.

12, Remove the jocknut and washer from the right hand
end of the swinging arm spindle.

\JI
Ire 2
nd
it
or
L

rst. (\ '
_ @ 1
\gy 1. Hugger fixings w0133

e
ast 9. Remove the rear wheel, rear brake caliper and 1. Spindle
1st chain guard as described in the wheeis and tyres .
vot section. 2. Spindle locknut
— ] 13. Using special tool, part humber T3880350, remove

NOTE: the lock ring from the end float adjuster
> 83 * Iltis not necessary to disconnect the brake cKTing Juster.
pipe union from the caliper.
fuel N :
10. Remove the three drop link fixings as shown in the
illustration below. Detach the drag link and remove

iwo both drop link piates.
yele

2381

e
]
(y—@

= \a“l
- .f/ 1. Special tool 73880350
N=\WNZ
LG
——
-
/ 10,131
=
1. Drag link
2. Drop links
f 3. Drop Link Fixings
ar o
N replacing the chain, remove the sprocket cover.
—— k

10.13
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RIUMPER

14, Using special tool, part number 73880355, slacken
the end float adjuster.

10,13-4
1. Special tool T3880355
15. Remove the paddeck stand.

16. Whilst supporting the swinging arm, remove the
swinging arm spindte from the left hand side of the
motorcycle.

17. Remove the swinging arm sliding the chain overthe »

left hand swinging arm beam.

- g\ =
Y
—
S
-~
e,
S
=
S ‘
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:

s Needle rolier bearings.
&  Sleeves.

& Seals.

*  Swinging arm pivot.

&  Spacer

NOTE:

*  if any of the above items are worn or damaged,
they must be replaced with new components.

‘3{3.14
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installation 7. Aiigﬂ F?‘:e swingigg arm to the frame and refit the
swinging arm spindle from the left hand side,
>/wear 1. If removed, refit the rubber grommet to the
rectangular hole in the front of the swinging arm. 8. Reﬁf{ the end float adjuster to the right hand frame
_ o outrigger and, using special part tool T3880355
o, Refit the chain guide to the swinging arm. tighten o 15 Nm.
3. Refit the drag link to the swinging arm and tighten 8. Refit the end float adjuster lock ring and, using
the fixing to 48 Nm. special tool part number T3880350, tighten to 30
Nm.
4. Fit the thicker spacer ino the seal in the left hand m
side of the swinging arm and the thinner distance 10, Refit the plain washer 1o the swinging arm spindle
piece in the right. followed by the locknut. Tighten to 110 Nm.
1aged,
ents.
\\J
2
2 ///
\W\s\/
// (4 Y 7 1 ' 1
‘ ] - % 16.15-2
10.45-1 - v
1. Swinging arm 1. Spindle
2. Thicker spacer (left side) 2. Spindle locknut
3. Thinner spacer (right side) 11. If previcusly removed, refit the chain to the output
5. Loop the chain over the left swinging arm beam. sprocket.
6. Refitthe swinging arm, passing the lower part ofthe 12. ?gﬁ?g?agfef ?‘fw dr?fi[ I'gk gates W't,r;h E;e %N (i)r:d
rear suspension unit through the hole in the " toth = 1acing ou Dar S,; . e}g:ture V,‘[",[h. G’:[ xe 9
swinging arm, 0 the swinging arm. Do not tighten at this stage.
10,554
1. .
1. Rear suspension unit Drop link plate
) Swinging arm - 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 unii 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 motoreycle
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 s fikings o 5
Nm.

20.
21

22

23.
24.
25.
28.
27.
28,

if removed, refit the sprocket cover.

Refit the exhaust system as described in the fug|
sysiem section.

Refit the belly panels and lower fairings g
described in the bodywork seclion.

Connect the battery, red (positive) lead first.
Refit the seats.

Hemove the paddock siand.

Check the rear brakes effectiveness.
Position the motoreycle on its side stand.

Check the drive chain tensicn. Adjust if necessary,

10.16
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FINAL DRIVE installation
Removal 1. Install the cush drive rubbers into the wheel,

1. Raise and support the rear of the motorcycle,

WARNING: Before starting work, ensure

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

2. Remove the seat.
3. Disconnect the battery, negative (black) lead first.

4. Remove the rear wheel as described in the whael
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.

2.  Refitthe drive flange to the rubbers/whesl,
3. Refit the wheel as described in the wheel section.
4

Lower the motorcycle to the greund and place on
the side stand.

&,

Reconnect the battery positive (red) lead first.

6. Refiithe seat,

10.17
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Exploded View - Front Fork

90 Nm

23 Nm

E
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gxploded View - Handlebars

5Nm
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FRONT SUSPENSION

This model is equipped with hydraulic, telescopic froni
forks which are fully adjustable for spring pre-load,
rebound and compressicon damping. Periodic inspection
for damage and fluid leaks is essential for safe riding.
Always follow the inspection instructions at the intervals
stated in the scheduled mainienance 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 ofl leaks are found, the
fork must be stripped and overhauled or replaced

completely.

- 8

@

chge

Arrowed: Fork Seal Area

WARNING: I roughhess or excessive

stiffiness is detected, invesligate the
cause and take the necessary remedial action
before riding the motorcycie.

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

FRONT FORK

Removal

WARNING: Before staring work, ensyre

the molorcycle is stabilised apg
adequately supported. This will help prevent j
from falling and causing injury to the operator o
damage to the motorcycle,

1. Raise and support the front of the motorcycle,

2.  Removethe front wheel as described in the ‘wheely
saction.

3. Remove both lower fairings as described in the
bodywork section.

4. Remove the front mudguard.

1. Mudguard fixings

11.4
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5. Slacken the handlebar clamp holts.

NOTE:
* ltis not necessary to remove the handlebars.

1. Handlebar clamp holt

NOTE:
* Ifthe fork is to be dismantied, slacken the fork
cap before releasing the yoke clamps.

8. Slackenbutdonotremovehe pinch boits enthetop
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 chant later in thig
section.

Tighten the top and bottom yoke pinch bolts to 20
Nm.

Tighten the handiebar clamp bolts to 27 Nm.

Refit the mudguard. Tighten the mudguard fixings
fo 3 Nm.

Refit the lower fairings as described in the body
section.

Refit the front wheel as described in the wheel
seciion.

Lower the motorcycle 1o the ground and place on
the sidestand.




F

11 FRONT SUSPENSION/STEERING

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.

2. Secure the fork in a soft jawed vice iaking care not

4. Remove the top cap.

WARNING: The fork cap will spring clear

due to internal spring tension. To prevent
injury, always wear eye, face and hand protectiop,
when removing spring loaded items.

5. Using hand pressure only, compress the fork spring
to aliow removai of the slotted washer.

to mark or damage the mountings.

A CAUTION: If securing the fork in a vice,

use the caliper mounting poinis. Never

clamp directly onto the tube itself as 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
| 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
seltings may cause unexpected handling
characteristics leading te loss of motorcycle
control and an accident.

1. Preload adjuster mairks

11.08-2

1. Top cap

2, Top cap O ring
3, Preload adjusier
4. Slotted washer
5. Spring

6. Locknut

7. Damper rod

NOTE:

*  Beforereleasing the locknut on the damper rod,
note 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 ‘O’-1ing.
7. Remove the fork spring.

8.  Invertthe fork assembly and allow all the oil to drain
into a suitable container. Pump the fork severd
fimes to ensure all the oil has been drained.

9. Tumn the fork back to an upright position.
10. Fill the fork with the grade of oil specified in the fork

oil table, to a level above that which will finally b8
required,
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12.

13.

14.

15.

18,

17.

19,

FRONT SUSPENSION/S TEERING 11

Set the scale on tool 3880160-T0301 1o the level
specified in the fork ol table.

1. Tool 3880160-T0301
2. Adjustment plate
3. Scale area

4. Hole (zero position)

NOTE:

Zero level on the tool is set at the small exithole
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,

Operate the fork several times to expel any trapped
air from the valves, then fully compress the fork.

Insert the scale end of the tool inio the fork inner
tube,

Hold the tool adjuster piate leve! 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 fiow stops).

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.

Fit a new ‘O’ ring to the top cap.

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.

L 18, Refit the fork and tighten the top cap to 23 Nm.

Reset the spnng bre-load. -

Using the tool

WARNING: Incorrect tool adjustment
and/or failure to keep the tool level with

the fork inner tube will affect the final fluid level
setting. :

Incorrect fork oil levels could result in an unsafe

riding condition leading to loss of control and an
accident.

A

[

t

Zero level measured from oil hole
Set dimension ‘A’ to the required oil level

TECILO7-2

- L
TECH.07-3 '
Plate arrowed must }/ B J
be level with fork slider
TECH.07-4

1. Fork ol level setting (fork fully compressed)

1.7




11 FRONT SUSPENSION/STEERING - TRIUMRI
FORK OIL LEVEL CHART
. Model Oil Level ! Oil Volume | Oil Grade Fork Pull Through F
(fork fully _
. com- :
g pressed)
i Daytona 600 Ti2mm | 465cc | SAE 10W 5 mm above handlebar upper suriace

:.1‘ WARNING: Any variation in fork oil level from the figures quoted above could result in an unsafe
Nl riding condition leading to loss of control and an accident.

|
| 1. Fork inner tube

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 motorcycie.

1. Removethefork assemblyas 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 will
cause the tube to distort beyond repair.

2. Secure theforkin a soft jawed vice {aking 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 handiing
characteristics leading to ioss of molorcycle
control and an accident.

3. Record the position of the spring preload adjuster.
This setting must be retained on re-assembly.

Q 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.

8. 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

hexagonat portion of the top cap. Instead use
thetwo flats used to change the preload setting.

11.08-2

1. Top cap

2, Top cap *C’ ring

3. Preload adiuster
4, Slotted washer

5. Spring

6. Locknut

7. Damper rod

7. Bemove the locknut.

8. Remove the damper tube from inside the damper
rod.

8.  Hemove 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, Betum the fork to the vice.
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12. Slide the square end of service tool 18. Ease the dust seal up the fork inner tube.
1 3880090-T0301 over the damper rod and turn uniil
! a positive engagement is felt in the eylinder

o
L

1R10-3

1. Dust seal
91.70-1

1. Spanner ' : 19. Remove the circlip from beneath the dust seal,

2. Allen key
3. Tool 3880090-T0301
, 13. Hold the hexagonal end of service tool .
- 3880090-T0301 with a spanner. \ 1
i 14. With the service tool preventing damper rotation, 1 }
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. YEG140-4
1 17. Withdraw the damper assembly. 1. Circlip

! . 20. Using a sharp upward movement of the inner tube
1 against the outer, withdraw the inner fork tube from
the outer tube complete with the oil seal, oil sea

washer, upper and lower bearings.

upper bearing from the inner fork tube.

i ( (E)—Q_ 21. Discard the oil seal and remove the washer and

; CAUTION: Do not attempt to remove the
I fower bearing from the inner tube as this
will damage the bearing.

102 . 22. Remove the fork from the vice, invert the fork aﬂ'd
collect the oil lock assembly and any remaining oil

1. Damper assembly

i | 11.10
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FRONT SUSPENSI ON/STEERING 11

Inspection

1. Thoroughly clean and examine ai components for
damage, wear, scoring, corrosion sic. 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 fimes and,

assembly must take place in a dirt/dust-free :
environment.

Dirt ingress may cause damage to the fork paris,
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

IR ] 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 ofthe 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. S?édg the upper bearing down the tubg ang drift it
into its location in the outer tube using the plain end
of tool 3880080-T0301.

1
2
3
HA-2
1. Tool 3880080-7T0301
2. Bearing
3. Outer tube
5. Fitthe oil seal washer,
8. Lubricate a new oil seal and position over the inner
tube.
7. Driftit into position in the outer tuhe using the plain
end of fool 3880080-T0301.
8. Securethe assembly with a new circlip.
8. Fitanew dustseal over the inner tube, drifting it into

1113

position in the outer tube using the recessed end of
ool 3B80080-T0301.

1. Tool 3880080-T0301

2. Dust seal
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gL

=

10. Refit the damper assembily fo the inner tube.

11. Refit tool 3880090-T0301 ¢ the damper rod and
engage the square end in the damper.

12. Fitanew copperwasher to the capscrewinthebase
of the fork outer tube.

13. Prevent the damper from turmning by holding tool

3880090-T0301 and tighten the capscrew in the
base of the outer tube {o 43 Nm.

.12

1. Spanner
2. Allen Key

3. Tool 3880090-T0301

14. Remove the special tool.
15. Refit the damper tube ic the damper rod.

18. Fill the forks with oil as previously described in this
section.

NOTE:

*  Operate the fork several times io ensure oil
. enters the valves etc.

17. Refit the fork spring.

18. Fit a new 'O’ ring to the top cap.

19. Locate the threaded end of tool 3880085-T0301 1
the damper rod and temporarily engage the thregy
Raise the damper rod using the tool then hold g
damper rod and remove the tool.

11.12-2

1. Teol 3880085-T0301

2. Damper rod {inside inner tube)

20. Refi the locknut to the damper rod and adjust the
nut until 11mm of thread are visible above the nut.

11imm

1123

1. Locknut
2. f1mm
21. Refii the siotied washer.

22. Ensuring the 11 mm setting for the locknut does not
change, locate the top cap to the damper rod and
fighten the locknut to 15 Nm.

11.12
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FRONT SUSPENSION/STEERING 11

93, 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 wili resulf in the
inner tune and cap rotation, thus preventing the
correct torgue being achieved.

24, Return the spring pre-load adjuster to the original
setting.

25. Tightenthetop cap to 23 Nm after the fork has been
securely refitted into the yokes.

HEADSTOCK BEARING CHECK / ADJUSTMENT
Check

9 WARNING: Before staring work, ensure
the motlorcycle s stabilised and

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

1. Raise and support the front of the motorcycle,

1451

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.

11.13
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TRIUBIEE

S

Adjustment

1. Raise and support the front of the molcreycle.

WARNING: Before staring work, ensure

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

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 toppie over causing damage
and/or risk of injury. ‘

5. Remove the nut in the cenire of the top yoke.

6. Remove the handlebar fixings the detach the
handlebars from the top yokes.

NOTE:

* 1t is not necessary to disconnect any control
cables or electrical connectors

7.  Adjust the bearing free-play as follows:-

* Undo the adjuster nut then forque to 5 Nm.

+ Release the adjuster nut by 45°.

*  Check fork play at this ime. Some play
should be evident, which is normal at this .
stage of the procedure. .

8. Refit the fop yoke, washer (burred face upwar
and cenire nut.

ds)
9. Tighten the top nutto 90 Nm.
10. Tighten the top yoke to fork clamp bolts to 20 Ny,

11. Refit the handlebars then tighten the handighy,
clamp bolts 1o 27 Nm.

12. Fit the handiebar anti-rotation fixings and spacerg
and tighten 1o 5 Nm.

e

1. Handlebar

2. Anti-rotation fixing

13. Check for steering fightness and play in the
headstock bearings. No play should be presentin
the bearing but the handlebars should fall to fulllock
on their own. If play is evident, repeat the
adjustment process.

WARNING: Tight or stiff headstock
 bearings_or play in the bearings wil
cause steering difficulties, potentially resulting
loss of motorcycle controi and an accident. Iftight,
stiff or loose bearings are found, always readjust
following the adjustment procedure accurately.

WARNING: Move the handlebars to left

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

14. Once all adjustment and assembly has beeg
completed, lower the motorcycle to the ground &8¢
place on its sidestand.

15. Reconnect the battery, positive {red) lead first.

18. Refit the seats.

11.14
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Exploded View - Front Brake Master Cylinder
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Exploded View - Front Brake Caliper
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Exploded View - Rear Brake Master Cylinder
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Exploded View - Rear Brake Caliper




12 BRAKING SYSTEM RTUIR
BRAKING SYSTEM MAINTENANCE SAFETY

ECAUTIONS
PR | WARNING: Use only D.OT.

WARNING: Brake fluid is hygroscopic

which means it will absorb moisture from
the air. The absorbed moisture wiil 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 hrake fitlings, seals and joinis.

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 fluidin
either brake fluid reservoir, consult your
authorised Triumph Dealer for advice before
riding.
If the brake lever or pedal feel soft when H is
applied, or if the lever/pedal travei becomes
excessive, there may be airin the brakelines orthe
brake may be defective.

It is dangerous o 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 the
general information section of this manual, The
use of brake fluids other than those D.O.T. 4 fluigg
listed in the general information section may
reduce the efficiency of the braking systenm
leading to an accident.

Fallure 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 conlact 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.

12.86
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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

/

12.07-2 -
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

%ﬁ 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.

I any pad has worn to the botiom of the groove in the pad
centre, replace all the brake pads on that wheel.

12.07-3
1. Lining material thickness
2. Centre groove

WARNING: Do not replace individual
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. ;Fumi the %;andiebars to bring the fiuid reservoir tg 5
BRAKE FLUID evel position.

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supported. This wilt 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 safely clip from the brake reservoir
cover.

—
WARNING: Ensure absoluie cleanliness
when adding brake fluid 1o the brake fluid

reservolr. Do not aliow 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 Huid leakage around hydraulic fittings and for
3, Remove the rubber cap from the bleed nipple on the damage to hoses.
right hand calipar. A dangerous riding condition leading to an
4. Aitach a transparent tube to the bleed nipple. accident could result ifany element of this warning
is ignored.

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. Carefullyremove the reservoir cover taking care not
o spilt any fluid.

4 g. Check the condition of the sealing diaphragm inside
the reservoir. Replace if necessary.
10. Release the bieed nipple.
12.08-2
1. Bleed nipple WARNING: Use only [).OJ.T.”,ﬂ
2 Spanner specification brake fluid as listed in the
- °P general information section of this manual. The
3. Bleed tube ' use of brake fluids other than those D.0.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 suilable leading o an accident.
receptacle taini brake fluid, keeping the . . ;
N tubepend b;g&%%”g}gvnjgf ﬁr?; d? Ui, keeping Observe the brake fluid handling warnings given
R earlier in this section of the manual. /,J

‘l‘_ | 12.8 o
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TRIUMBE BRAKING SYSTEM 12
NOTE: FRONT BRAKE PADS
¢ During bleeding, do not allow the fluid level to

fall below the lower level mark in the reservoir. If Removal

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 to the handiebar and,
holding the lever fully in, close the bleed nipple.

Repeat steps 10 and 11 untit 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 exgelled from the system,
hold the lever in and close the bleed nipple. Tighten
the nipple to 6 Nm.

14. Fillthe reservoirto the upperlevel withnew D.O.T. 4
fluid.

WABNING: Use only D.OT 4

specification brake fiuid 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 bieed tube.
16. Replace the bleed nipple cap.
17. Repeat the procedurs for the left-hand caliper.

18. Refit the reservoir cover and diaphragm. Refit the
safety clip and screw.

WARNING: - Always return the lever

adjusterto the original setlingas notedin
Paragraph 1. Operating the motorcycle 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.

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 io the motorcycle.

o AN

2L 7
/s 7 g )
Ugite
(3 f y
),

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-ratfle spring and inspect the
spring for damage, replace if necessary.
& CAUTION: Never lever directly against |
the disc, caliper or the brake pad as this
will damage these components. Always use a

levering tool 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

ca%;per 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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Installation

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 resulling in
an accident.

1.  Fit new brake pads as an axie set or, if all the pads

are in a serviceable condition, clean the pad
grooves before refitiing all pads in their original
positions.

WARNING: Do not apply more than a

minimum coating of grease to the pad
retaining pins. Excess grease may coniaminate
the brake pads, hydraulic seals and discs causing
reduced braking efficiency and an accident.

2. Lubricate the pad retaining pins using a minimum
amount of proprietary high temperature
‘Copperslip’ type grease.

3. Fit the anti-ratile spring over the pads and push
down in the centre to aliow the pad retaining pin to
slide across the top of the spring.

4. Tighten the pad retaining pins to 19 Nm, and secure
with new split pins at the inner end.

5. Pump the brake lever to correctly position the
caliper pistons.

WARNING: Use only DOT 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 sysiem
leading to an accident.

Observe the brake fluid handling warnings given

FRONT BRAKE CALIPER

Removal

earlier in this section of the manual.

8. Check the front brake fluid level and adjust as

required with new D.0O.T. 4 fluid.

WARNING: Before staring wom

the motorcycle is stabilised apg
adequately supported. This will help prevent j;
from falling and causing injury to the operator ¢
damage to the motorcycle.

CAUTION: To prevent body/paint

damage, do not spill brake fluid onto any
area of the bodywork or other painted or plastic
surface,

1. Disconnectihe brake hose atthe caliper {(two hoseg
on right hand caliper), and place the free end ofthe
hose(s) in a suitable container to collect brake fluid,

2. Hihe caliper is fo be overhauled, remove the split
pin and slacken the pad retaining pin.

12.50-1
1. Retaining pin

2. Apdi-raltlespring— -
3. Brake pads

A CAUTION: Never lever directly against

the disg, caliper or the pad lining material.
Always use a levering tocl made from a soft
material which will not cause damage to the load
bearing surfaces.

Brake fluid wili be displaced from the hose joint as
the caliper pistons are compressed. To prevent
body damage, ensure that the displaced fluid does
not come Inio contact with any part of the
bodywork

2. Remove the two caliper securing bolts.

4. Manceuvre the caliper clear of the disc, taking car®

not 1o damage the wheel.

12.10
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Disassembly

Assembly

WARNING: Do not attempt to split the two
halves of the caliper. A dangerous riding
condition leading to an accident could occur ifthis

warning is ignored.

1. Remove the pad retaining pin and extract the pads.

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.

2. Cover the caliper opening with a clean, heavy cloth
and, using either compressed air or by
reconnecting the master cylinder and pumping the
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.

A WARNING: Always renew caliper seals
and pistons after removal from the
caliper. An effective hydraulic seal can only be
made if new components are used.

A dangerous riding condition ieading 1o an

accident could result if this warning Is ignored.

2. Inspect the brake pads for damage and wear
beyond the service limit. Renew as necessary,

WARNING: Never use mineral based
A 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,

A dangerous riding condition leading to an
accident could result if this warning is ignored.ﬁ‘

1.  Fit now fluid seals.

12,413

1. Caliper bore
2. Piston seals

a 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:

2. Apply brake fiuid to the outside of the caliper pistons

and fluid seals, then carefully push the pistons fully
into the caliper bores by hand.

12.11
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Installation FRONT DISCS
1. Position the caliper over the disc and tighten the Wear

caliper bolts to 40 Nm.

2, Fit the brake pads to the caliper and locate the

anti-rattle spring over the pads.

WARNING: Dec not apply more than a
minimum coating of grease to the pad
retaining pins. Excess grease may conlaminate
the brake pads, hydraulic seais 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 o 19 Nm and fit
a new split pin to the inner end.

5. Comnect the brake hose{s} io the caliper
incorporating new sealing washers on each side of
the banjo bolt(s). :

6. Tighten the banjo boits to 25 Nm.

WARNING: Use only D.OT. 4

specification brake fluid as Hsted in the
general information section of this manual. The
use of brake fluids other than those 0.0.1. 4 fluids
listed in the general information section may
reduce the efficiency of the braking system
leading to an accident. '

Observe the brake fluld 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. Bieed the front brakes as described earlier in this
section.

1. Replace any brake disc if worn beyond the Servige
limif or if it exceeds the disc run-out limit.

Front disc thickness

Standard 4.0 mm

Service Limit 3.5 mm

Disc run-out

Service Limit 0.15 mm “

Measure disc run out using an accurate dial gauge
mourted on a surface plate.

$2.48-1

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 help prevent it
from falling and causing injury toc the operator or
damage to the motorcycie.

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 whesl
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 lustrated 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 ather dise.
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 wheael section,

FRONT BRAKE MASTER CYLINDER

Removal

WARNING: Before staring work, ensure

the motorcycle is stabilised and
adequately supporied. 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 aliow the fluid fo drain into a suitable
container. Operate the brake lever until all fluid has
been expelled.

3. Note the selling of the brake lever adjuster to
ensure it is returned fo the same position when the
overhaui cperation is complete.

4.  Remove the pivot locknut and bolt securing the
brake lever to the master cylinder. Remove the
laver.

Disconnect from the master cylinder the;

brake hoss,
brake hight switch connections,
reservoir hose,

M e e 8

Release the clamp screws from the handlebar and
collect the master cylinder,

12.13
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Disassembly Assembly

1. Detach the boot from the lever end of the cylinder.

i

WARNING: Never use mineral bageq

2.  Remove the circlip from beneath the boot. grease in any part of the braking system

3. Remove the piston set from the master cylinder or in any area where contact with the braking
bore noting the relative position of the seals and system is possibie. Mineral based grease wjj
piston components. damage the hydraulic seals in the calipers ang

master cylinders.

A dangerous riding condition leading to ap
accident could result if this warning is ignm

1. lLubricate the piston and cylinder with new, clean
brake fluid.

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.

214t - 2. Fit the new piston set into the master cylinder and
retain with a new circlip.
1. Boot .
2. Circlip 3.  Refit the master cylinder boot.
3. Piston set Installation
Inspection 1. Locate the master cylinder to the handlebars and
. position the clamp with the 'UP’ arrow pointing
1. Check the following for wear, damage, cracks or upwards. Align the master cylinder to clamp split
deterioration: line with the dot mark on the handlebar.
8  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 poris on the
cylinder are not blocked.

™
Bia-2

1. “Up’ arrow mark

2. Tighten the clamp bolts, upper first and then the
lower o 15 Nm.

Connect the brakeliight switch.

4, Position the brake lever ensuring that pivot boss is
correctly aligned to the push rod. Fitand tighten the
pivot bolt to 8 Nm, and the locknut to 1 Nm.

12.14
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BRAKING SYSTEM 13

5. Connect the brake hose to the master cylinder

incorporating new sealing washers. Tighten the
banjo bolt to 25 Nm.

WARNING: To prevent brake fiuid 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 motorcycie control and an
accident.

6. Reconnect the reservoir hose.

1. Reservoir hose

2. Clip {correctly positioned)

7. Fill the master cylinder reserveir 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 fiuids
listed in the general information section may
reduce the efficiency of the braking sysiem
Ieading 1o 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.

9 W%RNHQG: Always return the lever
adjuster to the original setting noteq

during removal, Operating the motorcycle with
lever settings which are unfamiliar may lead to

loss of control or an accident.

9. Retum 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 siabilised 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 bieed 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.

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 o spilt any fiuid.

WARNING: Ensure absolute cleanliness

when adding brake fluid to the brake fluid
reservoir. Do not allow moisture or debris to enterthe
cylinder as this will adversely afiect 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 fitlings and for damage 1o
hoses. A dangerous riding condiiion leading 1o an
ﬁcident could result if this warning is ignored.

6. Check the condition of the reservoir seq)p
diaphragm. Replace the diaphragm as necessary,

7. Release the bleed nipple.

NOTE:

¢  During bieeding, do not allow the fluid leve 1,
fall below the lower level mark in the reservoiy, )y
the level is allowed to fall below this mark, 4,
may enter the system and the sequence of
bieeding 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 level
11. When afi air has been expelled from the system,

hold down the brake pedal and closé the bleed
nipple, Tighten the nipple o 6 Nm.

12. Fill he reservoir to the maximum level with new
D.0.7. 4 fluid.

— ]

WARNING: Use only DOT 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 sysiem
leading 1o an accident.

Observe the brake fluid handling warnings given
eatller in this section of the manual.

13. Fit the reservoir cover and diaphragm. Check for
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 will help prevent it
from falling and causing injury to the operator or
damage 1o 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

& CAUTION: Operation 3 (below) will cause

the level of fluid in the reservoir to rise
above normal levels leading fo seepage from the
cap area. To prevent body/paint damage, do not

other painted or plastic surface.

3. Pushthebrake caliper inwards towards the wheel in
order o 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-a /

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 {q,
damage, replace if necessary.

12.17-4

1. Anti-rattle spring

Installation

WARNING: Never use mineral basedj

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 resulting in an accident.

& 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 anii-ratile spring into the caliper.

2. Renew the brake pads as a pair or, if both pads are
in & serviceable condition, clean the pad grooves
before fitling them.

WARNING: Do not apply more than a

minimum coating of grease to the pad
retaining pins. Excess grease may contaiminate
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 temperalur®
‘Copperslip type grease.

12.18
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5. Lower the caliper over the brake dise ensuring that 12, Refitthe brake hose 1o the hu ini

the pads remain in the corect positions. 9ger retaining feature
6. Install the pad retaining pin.
1. Hose
2. Hugger

1. Plug 13. Refit the seats.
— 2. Pad retaining pin
?ed 7. Fitthe caliper bolts and tighten to 25 Nm (M3 boly
;’; and 29 Nm (M12 bolt).
will B. Tighten the pad retaining pin tc 19 Nm.
ind

9. Fitthe retaining plug and tighten to 2 Nm.
nay i0. Pump th_e brake pedal to correctly position the
ﬂl caliper pistons.

1. Check the brake fluid level in the rear reservoir and
;‘ top-up as required with new D.C.T. 4 fluid.
To .
ed 0 WARNING: Use only DOT 4
- of 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
; are reduce the efficiency of the braking system
VES leading to an accident.

Observe the brake fluid handling warnings given

earlier in this section of the manual, -
2
ad
ate
ng
ons
wum
ture
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REAR BRAKE CALIPER inspection

Removal 1. Check the piston and cafiper bore for corrosigy,
scoring and damage. Renew as necessary. ‘

WARNING: Before staring work, ensure

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

WARNING: Always renew caliper?m

and pistons after removal from the
caliper. An effective hydraulic seal can only be
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 onfo any
area of the bodywork or other painted or plastic

2. Inspect the brake pads for damage and wear
beyond the service limit. Renew as necessary,

surface. Assembly
1. Disconnect the rear brake hose at the caliper and .
place the free end of the hose in a suitable container , .
to collect brake fluid. ‘ WARNII.GG. Never use m;ngral b@
grease in any pari of the braking system
2. Remove the caliper mounting bolis. 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 1o 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.  Fitnewfiuid seals to the caliper. Apply brake fluidto
the outside of the ocaliper piston and fluid
seal.

1, Caliper Mounting Bolts

Disassembly
1. Remove the plug protecting the pad retaining pin.
2. Remove the pad retaining pin.

3. Remove the brake pads and anti-rattie 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
a 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.

$2.18-2
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BRAKING SYSTEM 12

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. Fit and 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 bolf) and 29 Nrn (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 Nnt.

WARNING: Use onliy DOT 4

specification brake fluid as listed I the
general information section of this manual, The
use of brake fluids other than those D.0.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 handiing warnings given
earlier in this section of the manuat.

5. Fillthe master cylinder with new D.0.T. 4 brake fluid
from a sealed container.

8. Bleed the rear brake as described earlier in this
section.

REAR BRAKE DisSC
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.

12.20-1

1. Disc
2. Dial Gauge

NOTE:

*  Details of rear brake disc removal and
instaliation can be found in the wheel section.

12.21




12 BRAKING SYSTEM
REAR MASTER CYLINDER Disassembly
Removal 1. Detach the boot from the master cylinder gnq

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 batiery
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 uniil 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.

12.21-1

1. Clevis pin

2. Push-rod

3. Master cylinder

4, Disconnect from the master cylinder;
e the rear brake hose {noting orientation),
¢  the fluid reservoir hose.

NOTE:

»

During removal of the master cylinder, note the
position of the brake light switch brackel.

5. Remove the screws securing the masier cylinderto
the control plate and collect the master cylinder.

pushrod.

2. Remove the circlip retaining the pushrod 1o 1
cylinder. ¢

3. Remove the pushrod and piston setfrom the mastg,
cylinder bore noting the relative position of the segyg
and piston components,

inspection

1. Visually inspect the master cylinder bore for wear
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
accidend.

3. Exsmine 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 cylinders.

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 cbstruction.

WARNING: Ensure that the piston and

piston seal are fitted facing the same way
as noted during removai. A dangerous riding
condition leading to an accident could result from
incorrect assembly of the master cylinder,

3. Install the spring and pisten 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.

g
4]

=1

f2.22-1

1. Clip
2. Clevis pin
3. Reservoir hose

4. Dust boot
S. Cirelip

8. Piston set

Installation
1. Fit the reservoir hose to the master cylinder.

2. Secure the master cylinder to the control plate.
Tighten the secuting screws to 27 Nm.

NOTE:

s The bracket for the brake light switch fits
between the master cylinder and control plate
on the lower master cylinder mounting bolt.

3. Connect the push rod to the brake pedal using a
new clevis pin and spiit pin,

4. Fit the brake hose to the master cylinder. Fit new
washers on both sides of the hose union.

5. Ensuring correct orientation of the brake Hose,
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.0.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 fluid onto any

area of the bodywork or other painted or plastic

surface.

6. Fill and bleed the rear brake system as described
earlier. '

7. Reconnect the battery, positive (red) lead first.
8. Fitthe seats.

12.23
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Exploded view - Front Wheel
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Exploeded 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 fife. ’
tubeless type tyre valves meunted on rims marked T

. . yre pressures should be checked frequently g
SUITABLE FOR TUBELESS TYRES' can be used. adjusted as necessary. Always check tyre pressmeg

when the fyres are cold.

Tyre Pressure - Front 34 bfin2 (2.4 kg/cm?
Tyre Pressure - Rear 38 Ibfin? 2.7 kg/cm?

WARNING: Incorrect tyre inflation wij

cSuTBLE cause abnormal tread wear apg
TYRES 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

ioss of control leading to an accident.

13,061

Wheel Marking

3 Tyre Marking

WARNING: Tyres thathave been usedon
A 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 afier such use as
continued use of a damaged iyre may lead io
instability, loss of control and an accident.

|

; 13.4
| |
|




bility,

and
Ures

and
 of

on,
use

Use

T TN LT -

WHEELS/TYRES 13

Tyre Wear/Wheel Inspection

As the tyre tread wears down, the tyre becomes more
susceptible to puncture and failure. 1t is estimated that
90% of all tyre failures occur during the last 10% of fread
life (90% 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. Wher the
tyre becomes worn down as far as the top of a fread 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 char,
measure 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 control 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 resuit.
Always consult your Triumph dealer for tyre

féplacement, 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 iread depth.

Under 130 km/h (80mph} | 2 mm (0.08 in)

Over 130 kmy/h Rear 3 mm (0.12 in)
(80 mphy 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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Important Tyre Information

All Triumph motoreycles are carefully and extensively
tested in a range of riding conditions ic ensure that the
most effective tyre combinations are approved foruse on
each model. 1t is essential that approved tyre
combinations are used when purchasing replacement
tyres as the use of non approved tyres or approved fyres
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 atyre sustains a punclure,

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 the
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 controf 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 wmanufacturer but from
another option.

WARNING: Always check lyre pressures

before riding when the tyres are cold.
Operation with incorrectly inflated tyres may affect
handling leading to loss of control and an
accident.

WARNING: Operation with excm

worn or damaged tyres will adversely
affect handling and control leading to loss of
conirol or an accident,

WARHNING: Do notinstall tube~tym

on tubeless rims. The bead will not seat
and the tyres could slip on the rims, causing tyre
deflation that may resultin aloss of vehicle contrgj
and an accident.

Do not install an inner tube inside a tubeless tyre,
This may cause inslability 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
motoreycle. Do not remove or change any wheel
balance weights. Incorrect wheel balance may
cause instability leading to loss of control and an
accident.
When wheel balancing is required, such as after
tyre replacement, see your authorised Triumph
Dealer.
Only use seif-adhesive weights. Clip on weights
will damage the wheel and tyre resulting in tyre
deflation, loss of control and and an accident.

WARNING: When replacement tyres are

required, consult your authorised
Triumph Dealer who will arrange for the tyres to be
fitted according to the iyre manufacturers
instructions,
When tyres are replaced, allow time for the tyre to
seat itself to the rim (approximately 24 hours).
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 1o the new handling characteristics.
After both 24 hours and 100 miles, the iyre
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 motorgycle.

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.

Remove the wheel, recovering the spacers from
both sides.

1. Left Hand Spacer

7. Place the whesl on wooden blocks.

WARNING: Do not allow the wheel to rest
on either brake disc as this may damage

the disc 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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Installation

1. Lightly smear both spacers with greass,

2, Position the spacer into the left side of the wheel
hub. Ensure the larger diameter end is fitted to the
wheel side.

3. Locate the right hand spacer into the right hand side
of the hub.

4, Position the whee! between ths forks.

5. Refit the wheel spindie 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 {o floaf’
to its natural position on the wheetl spindle.

7.

Tighten the left hand fork pinch bolts to 20 Nm,

1. Fork pinch bolls

8.
9.

10.

Thoroughiy clean and degrease the brake discs.

Fit the brake calipers, tightening the mounting bolts
fo 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: Uf 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 system to 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

o
B\

\ "

O

1. Rear wheel spindle nut.

2

74

4. Support the wheel and withdraw the wheal spindle.

8. Raise the brake caliper and carrier and roll the
wheel! forward until the chain can be detached from
the rear sprocket,

6. Withdraw the wheel 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 boits,

9. Remove the final drive as described in the rear
suspension seclion.

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
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4. Position the wheel within the swinging arm and refit
the chain to the final drive sprocket.

\
N o

B2 ———

1. Flanged spacer (right side)

13,08-3

7. Liftthe rear wheel info position, aligning the whee!,

1. Fitting the chain caliper carrier and swinging arm,
5. Position the rear brake calfiper and carrier into fts -+ 8- Fit the wheel spindle with the threaded end facing
correct location. Align the siot in the carrier with the to the left.

boss on the swinging arm.

A CAUTION: Check that the spacers are

stili correctly positioned. In correctly
fitted wheel spacers will cause a dangerous riding
condition leading 1o loss of motorcycle control
and an accident.

9. Keeping the chain adjuster blocks in contact with
the adjuster boits, tighten the wheel spindie 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.

1. Carrier locating slot 13. Place the motorcycle on its side stand.

. 14. Check and, if necessary, adjust the chain.
8. Refit the wheel sleeves, flanged spacer o the right 7
hand side (flange facing outwards) and piain spacer

| to the left.

13.10
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Exploded View - Frame

TRy | ﬂ ‘

14.2




-
=3

i REUMPH BODYWORK/FRAME 14

Exploded View ~ Seat Rails

48 Nm
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Exploded View - Cockpit and Mountings

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

Torgue figures for all fixings - refertotext
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Expioded View - Footrests and Mountings
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FRAME, FOOTRESTS AND FAIRINGS
Inspection

1. Inspect the frame, footresis and fairings for
damage, cracks, chafing and cther dangerous
conditions. Check all fairing and frame fixings for
security.

Inspect the bank angle pegs for wear. ¥ more than
50% ofthe radiused endis worn away, they mustbe
replaced.

Bank angle peg

e WARNING: Use of a motorcycle with

foolrests worn beyond the maximum
limit 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: If the motorcycle is involved

in an accident or collision it mustbe 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 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 weiding 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 paris 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 a rider seat and rear cover canbe
fitted to this motorcycie. Both can be removed
independently.

Removal

1.  Toremove the rider seat, gently pushforwardonthe
rear of the seat pad in order to expose the two seat
fixings. Release the fixings, iift the rear of the seat
and slide it rearwards 1o release # frorn the frame.

2. The rear seat/cover is secured by a2 key-operated
lock which is situated on the iefi hand side of the
motorcycle. To remove the rear seal/cover, insert
the ignition key into the seat lock and turn the key
anti-clockwise while pressing down on the rear part
of the seat/cover.

1. Rear seat/cover lock

3. To detach the rear seat/cover, lift the rear of the
seat/cover and slide it rearwards.

4, Torefittherider seat, engage the front section ofthe
seatiothe fueltank and secure the rear with the two
fixings. Tighten the fixings to 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 seal/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

14.10
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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 iock laich from
the frame and withdraw it together with the side
panel.

Removal

WARNING: Before starling 1o work,

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

1. Remove the seats,
2. Disconnect the battery, negative (black) tead 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.

8. Withdraw the side panel taking care to not aliow 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. 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 control and an accident

14.11
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BELLY PANELS 4. Release the three screws along the bottom joint ling

which secure the right hand belly panel to the left
Removal '

WARNING: Before siarting io work,

ensure the motorcycie is stabilised and
adequately supported. This will heip prevent it
from falling and causing injury to the operator or
damage to the motorcycile.

NOTE:
* The belly panel assembly comprises two

separate panels, left and right, which can be
removed independently of each other oras an

assembly.
1.  Remove the seats.

2. Disconnect the battery, negative {biack) lead first.
NOTE:

* i removing the belly panels as an assembly,

steps 3 and 4 can be omitted.

3. Release the screws securing the lower Infill panelto
the belly panels.

cbag

1. Belly panel
2. Lower infill panel
NOTE:

bgr

1. Panel 1o panel fixings

5. Remove the remaining fixings from the panels
taking care to detach the hook-and-eye latches
from the rear upper corner of each belly panel.

1. Hook and eye attachments
2. Panel fixings
6. Detachthe panel assembly or panels from the lower

fairings and place in a safe position where it will not
become damaged.

*  Turn the steering from lock {o Jock to gain

access to the screws.

14.12
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1,

Installation

Manouvre the pane! into position and secure
loosely with its fixings. Ensure the joints overlap
correctly (i.e. inner joints not profruding ocutside
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 tightening the jcint-line
fixings to 3 Nm. Refit the lower infill 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 1o 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_———-—_.

chhd

1. Infill panel
2. Fixings

4. Carefully detach the infill panels. ‘

5. Remove thefixings securing the cooling ducts tothe |
lower fairings.

1. Cooling ducts
2. Duct fixings

14.13
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6. 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 # 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 to 5
Nm.

2. Manouvre the fairing panel into position ang
reconnect the indicator.

3. Loosely secure the fairing with its fixings. Ensyre
the joints overlap correctly (i.e. inner joints not
protruding outside efc.).

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 batlery, positive (red) lead first.

8. Check the indicators for correct operation.

8. RBefit the seats.

14.14

A




1to5

and

Sure
s not

PR T T RATRT
TRUuMEEH BODYWORK/FRAME 14
COCKPIT 6. Remove the lower fairings as described earlier in
this section,
Removal
7.

Remove the air intake finisher by gently pulling it
forward to release it from its clips

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 motorcycie.

1. Place the motorcycle on a paddock stand.

2. Remove the seat and disconnect the batiery,
negative (black) lead first. ‘
3. Remove the cockpit infill pansls.
1. Air intake finisher
8. Release the fixings securing the cockpit to the
cockpit subframe (2 per side).
chhd
1. Infill panel
2, Fixings
4. Remove the mirror fixing covers.
5. Release the mirror fixings and remove the mirrors,

1. Cockpit subframe fixings

' 9. Careful ease the cockpit forward and outwards to
1 clear the headlight.
r_,_d\
10. Place the cockpit in a position where it will not

become damaged.

chnt

1. Mirror fixings

14.15
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Instatlation

1.

Carefully place the cockpit over the headlight and
retain with the cockpit to cogkplt subframe fixings.

Tighten the fixings to 3 Nm.

Refit the air intake finisher.

A CAUTION: Do not use force to refit the air

retaining tags to break off.

To avoid damage, use only gentle pressure o 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 eariier 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 hattery, positive {red) lead first.

Refit the seats.

14.16
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Exploded View - Starter Motor
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Exploded View - Headlight
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ELECTRICAL SYSTEM 15

BATTERY

WARNING: The battery gives off

explosive gases; keep sparks, fiames
and cigarettes away. Provide adequate ventilation
when charging or using the battery 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 shieid.

-  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.

- I electrolyte is swallowed, drink large
quantities of water and SEEK MEDICAL
ATTENTION IMMEBRIATELY.

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 arisk 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

terminais 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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Instailation

NEW BATTERY COMMISSIONING

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.

1. Locate the battery to the batiery case.
2. Reconnect the battery, positive {red) lead first.

3. Applya Iight coat of petroleum jelly o the battery
terminals.

4. Cover the positive terminal with the protective
cap.

5. Refit the battery strap.

6. Refit the seats.

T,
WARNING: The battery electrolyte jg

. corrosive and poisonous. Never swallgy,
battery electrolyte or allow to come into contacy
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 leve] surface and
remove the sealing foil.

3. Remove the batlery 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 elecirolyte container and adapter (if
supplied) on the baltery and fill the battery
according 1o the manufaciurers instructions.

5.  After starting to fill the battery with electrolyte,
atlow the baltery o stand for 30 minutes with the
filling container in place.

8. 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 elechrolyte 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. Fitthe sealing caps to the battery according to the
baitery manufacturers instructions.

10. Measure the terminal voltage on the baftery to
assess the battery condition.

11. Charge the baliery as necessary (see table of
charging ime) using a suitable charger (i.e. 2
charger with a suitably controlled charging current
and appropriate cut off voltage.)

15.8
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ELECTRICAL SYSTEM 15

i 2 Charging current should be controfled 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) Voitage
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 14.5

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
brecautions 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 siate. Boost charging a part

discharged battery will damage the cells and
plates leading to permanent battery damage.

Battery Maintenance

The battery is a sealed ftype and does not reguire any
maintenance other than routine recharging such as
during storage.

It is not possible to adjust the electrolyte level in the
battery.

15.9
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FUSES NOTE:

* Refitting is the reverse of removal but ensurg

- . 5 ’ : r
The motoreyole is fitted with two fuse boxes thattheinfill panel fixings are tightened to 3Ny,

The front fuse box is located under the left hand cockpit
infill panel. The rear fuse box is located under the

passenger seat. Fuse ldentification
; To allow access to the rear fuse box, the rider’s seatmust _
! be removed. WARNING: Always replace blown fuseg
| To allow access to the front fuse box, the left hand cockpit A with new ones of the correct rafing (as
infill panel must be removed as follows: specified on the fuse box cover) and never use a

- fuse of higher rating. Use of an incorrect fuse

f ' could iead 1o an electrical problem, resulting in
motorcycie damage, loss of motorcycle conirol
and an accident.

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 blown.

'W \ Front fuse box
‘ ; Fuse No Circuits Fuse Rating
‘ Protected {Amp.)
b 1 ignition/starter circuit 10
| 2 instrument 5
1. Panel Fixings - ﬂ!fjmlina’non
3 Main lighting system 20
2. Front Fuse Box 4 Position lights 5
! Rear fuse box
|
iy Fuse No Circuits Fuse Rating
Protecied {Amp.)
1 Dip & main beam 15
2 ignition switch main 30
feed
3 Diagnostics/alarm/in 10
strument memory
4 Indicators/brake 15
lightsfhorn
5 Engine management 20.
system
—E &8 Codoling fan 15
1. Rear Fuse Box NOTE:
Front Fuse Box Access *  The fuse ideqtiﬁcation numbers listed above
o . . correspond with those printed on the fuse box
1. Release cockpit infill fixings shown in diagram tid. ‘
above. : ‘

2. Ensuring that the front wheel is pointing straight
ahead (which allows space for removal}, detach
the panel.

k. 15.10
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HEADLIGHT

WARNING: Adjust road speed to suii the
visibility and weather conditions in which
the motorcycle is being operated.

Ensure that the beam is adjusted to Hlluminate 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:

*  The left and right hand headlights are adjusted
independently. Unless stated, the following
instructions apply to either headiight 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 o 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 horizonial
adjustment screw anti-clockwise to move the
headlight beam to the left, and ciockwise to move
the beam to the right.

1. Vertical Adjustment Screw

2. Horizontal Adjustiment Screw

Switch the headlights off when the beams are

5.

correcily set.

15.11
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‘ . Headlight Bulb Replacement Instaliation
‘ 1. Remove the seats. 1. Locate the bulb to the bulb holder, align the
| ' bayonets with the corresponding slots in the
; 2. Disconnect the battery, negative {black} lead first. holder, push down and twist clockwise. If
correctly engaged, the bulb will be retained in the
3. Remove the cockpit infili panels as described in holder.

section 14. |
diight buib, d th NOTE: |
P 4, Toremove the headiight bulb, disconnect the . .

multi-pin electrical connector from the headlight The slots and bayonets are offset and will only

fit one way around

bulb and remove the cover. -

2

K 1

chot

1. Connector 1. Bulb Holder Slois

| ‘ 2. Cover 2. Bayonets

| 5. Detach the wire bulb retainer from the clip. Itis 3. Bulb
: not necessary to undo the screw. 2. Fit the bulb to the headlight and secure with the
i wire clip.

. 3. BRefit the cover o the rear of the bulb.

4, Reconnect the multiplug.

5. Refit the cockpit infil] panels as described in
section 14,

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

7. Check for correct operation of the headlight.
Rectify if necessary.

8. Refitthe seals.
chau

1. Wire retainer

2. Bulb
6. Remove the bulb from the headlight.

7. Toremove the bulb from its holder, push and twist
anti-clockwise.

8. Repeat for the second bulb if necessary.

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 builb. lfthe
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 (biack) 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.

ELECTRICAL SYSTEM 15

5. Toremove the bulbs from the holders, pull directly
outwards.

stz

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. Refitthe 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.
Reciify if necessary.

6. Refit the seats.

15.13
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REAR LIGHT

Builb Replacement

1.

2,

3.

15,191

Remove the seats.
Disconnect the battery, negative {biack) lead first.
Detach the seat lock latch.

Rotate the bulb retainer anti-clockwise 1o release.

1. Rear light bulb retainer

5.

To remove the hulb from its holder, push and twist
anti-clockwise.

6. Locate the bulb to the bulb holder, align the
bayonels with the corresponding slots in the
holder, push down and twist clockwise. I
correctly engaged, the bulb will be retained in thg
holder.

NOTE:

*  The slots and bayonets are offset and will only
fit one way around

7. Torefit the buib holder, push the holder into the
lamnp body and twist clockwise.

8. Refit the seat lock latch lightening its fixings fo 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.
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INDICATOR LIGHTS

Bulb Replacement

1.

1.

The lens on each indicator is heid 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 to 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, ¥
correctly engaged, the bulb will be retained in the
holder.

Refit the lens and secure with the screw.
Reconnect the battery, positive {red) isad first.

Check for correct operation of the indicator
lamps. Rectify if necessary.

Refit the seats.

LICENCE PLATE LIGHT

Bulb Replacement
NOTE:

*

bz

1. Bulb Holder

To gain access to the licence plate bulb, remova
the rear fight as described earlier in this section

and detach the bulb holder from the rear of the
license plate light.

To remove the bulb from the holder, pull directly
outwards.

2. Bulb

2. Install the buib 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 ||cence plate
light. Reclify i necessary.

6. Refit the rear light as described earlier in this
section.

7. Refit the seats.
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‘ I ALTERNATOR 7. Withdraw the stator.

8. Toremove the rotor, prevent the crankshaft from

Removal rotating using fool 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. crankshafi.

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.

15,12-2

1. Rotor

2. Tool T3880375
9. Assemble tcol T3880365 io the threaded centre
section of the rotor.

10. Tighten the draw-boit in the centre of the tool to
release the taper seating of the rotor o the

2 crankshaft,
‘ 1. Left hand crankshaft cover
| 5. Withdraw the cover from the crankcase against NOTE:
‘ | the pull of the alternator magnet. *  Prevent the assembly from turning by securing

the fiate on the ool 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.

1. Tool 73880365

15.12-2 2. Reiﬂf }
1. Stator 11. Withdraw the rofor and tool as an assembly and |
2. Stator bolis then separate the tool from the rotor.

3. Cable bracket
. 4. Cable bracket bolt - ... oo ’

15.16
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Assembly

1.

Assemble the rotor to the keyway on the
crankshatft. :

Refit tool T3880375 to prevent the crankshaft
from rotating.

Tighten the rotor retaining bolt to 120 Nm.

15.42-8

1. Rotor

2. Tool T3880375

4,

5.

6.

10.
.

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 to 9 Nm.

Reconnect the battery positive {red} lead first.
Refit all bodywork as described iy section 14.

Refit the seat.

ALTERNATOR RECTIFIER

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.

1517
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15.13-2

1. 5t

Remove the left hand lower fairing as described
in section 14.

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

Remove the fuel tank as described in the fuel
system section.

Disconnect the starter lead from the starter motor.

Release the two bolts securing the starter motor
to the crankcase.

arter motor

-2. Starter to crankcase bholts

6.

Detach the starter by easing the motor fowards
the centre of the engine.

. 15 ELECTRICAL SYSTEM ;
STARTER MOTOR Installation
Removal - 1. Examine the starter O ring and replace if

necessary. When fitted, apply a smear of greage
to the 'O'~ring o ald assembily.

2. Locate the starier o the engine and engage the
starier 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

to 10 Nm.
; .
{ ‘
- s
] g '

1541

1. Earlh lead
4, Reconnect the starter lead.

5. Refit the fuel fank as descaribed in the fuel system
section.

8. Refit the left hand lower fairing as described in
the body section.

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

2. Refithe 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

«(@ ,\,L\,,q \\

v
I\

1. Dip beam headlight relay
2, Main beam headlight reiay

Under Seat Area

1. Fan relay

2. Fuel puzﬁp relay
3. Starter relay
4. Engine management relay

5. Fall detection swiich

ECM Connector Pin Numbering

B A
BQ’J—LFBI A{_I——LFq Al
B17 \"Lr——'u-/ — r-/\ A

/{fgooecoocu \ooooooql\\ 8
Bos "[;;pecoooooi] | Uooooocu”“ A1
Tﬁ";g—oooooooo Uoooooc»;r[“’
g5 000 GOOT ooogoocg
. B26 A28

s

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 flustration), pins are numbered from
right fo left with number one in the top right corner.
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STARTING AND CHARGING ‘ Key 1o 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 ]
4 | Engine control module S |Slate/grey
' 5 |Neutral switch o D‘range
5] Clutch switch K Pink
1 7 Sidestand switch R Red
8 |Starter relay P |Purple
| 9 Engine management system refay w White
| Y Yellow
| 10 Fuel pump relay .
}' 11 [Alarm control unit LG Lfgh‘i green
!”| 12 | Starter button LU |Light biue
' 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
g!; 19 | Alternator
5
]
i
[!_:
-
|
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Circuit diagram - starting and charging
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LIGHTING

Key to circuit diagram

Key to wiring colours

=
2

Wiring colour

Black

Blue

Brown

Green

Slate/grey

Orange

Pink

Red

Purpie

White

Yellow

Light green

I Bl <] | | 3| x| o| v} 0] 2| ¢| w

Light blue

Key jltem Description
1 Rear fuse box (fuses 1 and &)
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
14 Dip beam relay
15 Headlamp dip switch
16 Passing switch
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ELECTRICAL SYSTEM 15

Circuit diagram - lighting
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15 ELECTRICAL SYSTEM

AUXILIARY CIRCUITS Key to wiring colours |
Key to circuit diagram Key |Wiring colour ﬁ \
i Key |Item Description B |Black |
1 Rear fuse box (fuses 2, 3 and 4) y |Ble '
N 2 fgnition switch N Brown ‘
| 3 | Front brake ight switch G |Green |
, ; 4 Rear brake light switch S Slate/grey
| ! 5 Brake light o Orange
> - - K |Pink
| 6 Diagnostic connector = —
| 7 Rear left direction indicator
| 8 Rear right direction indicator P Pur.pfe
9 Alarm control unit w White
L 10 Front left direction indicator Y Y'QHOW
|' 11 |Front right direction indicator zi ;::2:1 gjeen
‘”' ' 12 |Instrument assembly
1 13 Direction indicator switch
: 14 Horn switch
15 Horn .
fl 16 Indicator relay 1
i ~
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1 TRIUMEH ELECTRICAL SYSTEM 15
Circuit diagram - auxiliary circuits
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15 ELECTRICAL SYSTEM

COMPLETE SYSTEM 42 Number Plate light
R 43 |.H Rear Indicator
Key to circuit diagram N
44 Alarm Connector (Accessory)
Key hem 45 Starter Motor
1 Instruments 48 Engine Earth
2 Wheel Speed Sensor 47 Starter Solenoid
3 Front Brake Lever Swiich 48 Battery
4 Engine Kilt 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 Lambda Sensor 54 Front Fuse Box
10 Purge Valve {California \Models Onlyj 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 58 Headlamp Dip Switch
15 2nd Throttle Actuator 80 Dip Beam Relay
16 idle Speed Control Actuator 61 Main Beam Relay
17 2nd Throtile Potentiometer 62 LH Front Indicator
18 Throtile Potentiometer 63 Position light 1
19 Coolant Temperaiure Sansor &84 Headlamp 1
20 Oit Pressure Switch 685 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 €8 Horn
24 MAP Sensor 69 RH Frent Indicator
25 Secondary air injection Solenoid .
26 ignition Col 1 Key to wiring colours
27 Ignition Coil 2 Key |Wiring colour =
28 Ignition Coit 3 B Black
29 lgnition Colt 4 U Blue
30 Engine management relay N Brown
31 Fuei Pump Relay a Green
32 Cooling Fan Relay =) Slate/grey
33 Fuel Pump 0 Orange
34 Cooling Fan K Pink
35 Diagnostic Connector R Red
36 Sidestand Switch B Purple
37 Crankshaft Sensor W | White
38 Fall Detect ion Switch Y | Yollow
38 Rear Brake Lever Switch G |Light green
40 RH Rear indicator U |Lightbiue
41 Rear light
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