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INTRODUCTION

INTRODUCTION

This manual is designed primarily for use by brained
tachnicians in a properly equipped workshop.
Howewver, it containg enough detall and basic
information to make it useful to the owner whao desires
to perform his own basic mainfenance and repair work.
The work can only be carried out if the owner has the
necessary hand and special service tools to complete
the job

A basic knowledge of mechanics, including the proper
use of tools and workshop procedures is necessary in
order to casry out maintenance and repair work.
satisfactorily. Whenever the owner has insufficient
axperience or doubts His ability 1o do the waork, alf

" adjustments, maintenance, and rapair work must be
undertaken by an suthorised Triumph Dealer,

(n order to perform the work efficlently and 1o avaid
cosily mistakes, read the text and thorou inhily
familiarise yoursall with procadures before starling
WOk,

All work should be parformed with great care and in
slean working ares with adeguate lighting.
Alwayve use the correct special service ool or

i 1, Under no circumstances use
eshift tools or equipment since the uge of
aubstitutes may adversely affect safe operation.

W

Where aocurate measurements are reqguired, they can
iy be made using calibrated, precision instruments.

Sor the duration of the warranty period, alt v
scheduled maintenance must be performad l Dy an
authorised Triumph Dealer.

T rmaximise the ife of your Motoroyele:

a  Agcurately follow the maintenance requirements of
the periodic maintenance chart in the service
rmeanual.

= Do not allow problems to develop.  Investigale
unusual neises and changes in the riding
characteristics of the motorcycle.  Heolify alf
oroblems as soon as possible {immediately if safety
related).

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

#  Foliow the procedures in this manuai carsiully and
completely. Do not iake short cuts,

¢ Keep complete records of alt mainienance and
repairs with dates and any new parts installed,

«  {se only approved lubricants, as specified in the
owner's handbook, in the maintenance of the
maotoreycie.

How to use this manual

To gasist in the use of this manual, the section iitis is

given at the ton.

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

The individual steps compiising repair operations are
o be foliowsd in the sequence in which they appear.

Adjustrnent and repair operations include reference 1
service focl numbers and the associated Hlustration
depicis the tool.

Where usage is not obvious the tool is shown in use.
Adjustment and repair operations also include
reference o wear limits, relevant data, torgue figures,

specialist information and useful assembly details,

Warning, Caution and Note

Particularly important information is presented in the
following form:

WARNING: This warning symbol!

identifies  special  instructions  or |
procedures which, if not correctly followed, cou!d
if&suit in persc}nai injury, or loss ef life, :

[
|

i CAUTION: This caution symbol identifies |
;  special instructions  or proeedures
*whach i not strictly observed, could résult m
=damage to or desfrus‘tmn of equupmant

NOTE:

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




INTRODUCTION

TAMPERING WITH NCISE CONTROL SYSTEM
PROHIBITED

Owners are warned that the law may prohibit:

(a) The removal or rendering inoperative by any
persan other than for purposes of maintenance,
repair or replacement, of any davice or element
of design incorporated into any new vehicle for
the purpose of noise control prior 1o its sale or
delivery to the ultimate purchaser or while itis in
use: and

by ihe use of the vehicle after such device or
element of design has been remaoved 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 motorcycle
from the rear.

Operations covered in this manual do not always
include reference to testing the motoroycle after repair.,
It is essential that work is inspected and tested afier
completion and i necessary a road test of the
motoreycie is carried out particularly where safety
related items are concerned.

Dimensions

The dimensions quated are to design engineering
specification with service timits 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
he maintained at the figures specified in this manual.

REPAIRS AND REPLACEMENTS

Bafore removai and disasaambly, thoroughly clean the
motoroycle. Any dirt entaring the engine or ather parts
will work as an abrasive and shorten the life of the
motoroycie. Particular attertion should be paid when
installing a new part, that any dust or matal filings are
cleared from the immediale area.

Force

Common sense should dictate how much force is
necessary in assembly and disassembly. It a part
seams aspecially difficuit to remove or install, stop and
examine what may be causing the problem. Never
lever a companent as this will cause damage both 1o
the component itself and to the surface being levered
against,

Whenever tapping 1o aid removal of an item is
necessary, tap lightly using a hide or plastic faced
mallel.

Edges

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

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

Safety features and corrosion prevention freatments
embodied in the motoreycle may be impalred if other
than genuine Triumph parts are fitted. in certain
territories, legislation prohibits the fitting of parts not 1o
the manufacturer's specification.

Tightening procedure

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

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

Torgue wrench setting figures given in this Manual
must be ohserved. The forque tools used must be of
acourate calibration,

Locking devices, where specified, must be fitted. If the
efficiency of a locking device is impaired during
rernoval it must be renewed. This applies particularly
to micro-encapsulated fixings which must always be
replaced if disturbed. Where necassary, the textin this
manual will indicate whare such 2 fixing Is userd







GENERAL INFORMATION

CONTENTS

fgnition System Precaulions ... e 1.3

Dangerous SUDSTANCES .. . . 1.3

A

OO A OIS . e e 1

Engine OIS . o e i

Health Protection Precaulions . . . e e e 1.

o W

—te

Environmental Protechion . e

Salaty INSUCHONS . .. .. .

dacking and lifting ... o e
Precautions against damage ... ..
Engine coOlNL .. i e
Cleaning CoOMBPONENTS . . ... e
Lubrication . ... .. e e e e
Joints and ot f808s . .. e
Gaskets, O-ringS . o e e e
Liguid gasket, non-permanent fockingagent ... ... .. oo oo
Sorew Waads . . e

—r ok b ek el ek ek =L
Mmoot v L

ok

et
6]

LOCKING daVICES ... e i.7
Fing a splUDIN . 1.7
Circlips, retaiming rings . ..., .. PN 1.7
Sell I0CKING NUIS . o e e 1.7
Encapsulated BOIL 1.7
Ol and Qrease SEaIS L . e e 1.7
P S L e 1.7

Baill Dearing ...

ke
~d

Fuel Handling Precaullons ... . i e

b
2

Chassis BeDams . .. 1.8

Elecirical Precaulions . 1.9
Battery disconnecling . . e 1.8
Fieclrical wires ... ... ... .. e i
Inspgection ... ... Ceee B P S PN 1.10

REnlacement DarTS . e e 1.10
Servicedata ................ R 1.10

SneCHiCa N T A0

OV OIS 1.11

BEGHICAIGIIS . e 1.13




CONTENTS cont’'d

Torque Wrench SEtiNgs ... e
Culinder head ArER ... ... e
U o e P
Batancer. crankshatt and GrankCASE .. .. . .« o.r oo
ENGITIE COVEIS L. 0o r e e
TTAPETTHSSION o ot e e e
LUDRGatON SYSTEIT . e e
CooliNg SYSIOM .. L. e
Fuel systamn and airbOX ... .o
WHBEIS e e e
Rear SUSDENSION ... ...
Front SUSDENSION | ... u oot
Brakes . o e U
Footrasts, contral plates and angine mountings ...
Eleclrical ....... ... P R
BOGYWOrK ..o e

el b -



GENERAL INFORMATION 1

IGNITION SYSTEM SAFETY PRECAUTIONS

WARNING: The ignition system ‘
} produces extremely high voltages. DDJ
not touch any part of the ignition system or any 1
cabies while the engine is running. !

fﬂﬁ slectric shock caused by contact with the
Hignition sysiem may lead to ilness, 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 inferrupt the normal cperation of such
devices causmg lltness or death. :

" DANGEROUS SUBSTANCES

WARNING: Many liquids and other
substances used in motor vehicles are
poisonous and shouid under no circumstances be
Jeonsumed and should, as far as possible, be kept
- |from ocontact with the skin. These substances
" lameng others include acid, anti-freeze, asbestos,
brake fluid, fuel, lubricants, and various
‘|adhesives. Ailways pay close atlention to the
|instructions  primted on labels and obey the
“instructions contained within. These instructions
“odre included for your safety and well being.

i 5NEVER DISREGARD THESE INSTRUCTIONS!

“Fluoroelastomers

WARNING: fluoroelastomer material is .
: used in the manufacture of various seals |
| in Triumph motorcycles.

in fire conditions involving temperatures greater
" i'than 315°C this material will decompose and can
“then be potentially hazardous. Highly toxic and
“icorrosive  decomposition  products, including
~ihydrogen fluoride, carbonyl fluoride, fluorinated
“iolefing and carbon monoxide can be generated
“-and will be present in fumes from fires. '

- |in the presence of any water or humidity hydrogen
U '_ fluoride may dissolve to form extremely corrosive

“ligquid hydrofluoric acid, |
11§ such cenditions exist, do not 1ouch the material
- and avoid all skin contact, Skin contact with iguid |

‘| or decomposition residues can cause painful and
“penetrating  burns  leading 1o permanent,
- lrreversible skin ang lissue damage. '

ENGINE OILS

WARNING: The oil may be hot to the |
touch. Contact with hotoil may causethe |

 skin to be scaldzsd or burned.

WARNING: Prolongaed or repeated
contact with engine ol can lead o skin

?dryness, irritation and dermatitis. In addition used

‘engine ol

contains  potentially  harmbul

‘contammants which can cause cancer. Wear

su:tab!e clothing and avoid skin contact.

Heatth Protection Precautions

*  Avoid orolonged and repeated contact with oils,

particularly used engine oils.

*  Wear protective clothing, including impervious

gloves where practicabie.

* Do not put oily rags in pockets.

*  Overalls must be cleaned regulatly. Uiscard

heavily soited clothing and ol impregnated
foctwear.

. First aid treatment should be oblained

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

pericd to protect the skin from the offects of oil
and grease and to aid removal of the same after
completing work.

*  \Wash with soap and water 1o ensure alb-ol is

removed (skin cleansers and nail brushes will
helph. Preparations containing tanolin replace the
natural skin oils which have been removed.

hd Do not use petrel, kerosene, diesel fusl, gas ol

thinners or solvents for cleaning skin,

* | skin disorders develop, obtain medical advice

without delay.

*  Where practicabie, de-grease compornients prior

o handling.

WARNING: Anyrisk of eyeiniury mustbe
avoided. Alwavs wear eys proteﬂmn;
when using a hammer, air Hnre, cleaning agent or |
where there is ANY risk of flying debris or'

rhnmica’ %p%ashm i




§{ GENERAL INFORMATION

ENVIRONMENTAL PROTECTION PRECAUTIONS

fg CAUTION: Do not pour oif on the ground, |
: x down sewers or drains, or into water |
courses. Te prevent poliution of water coursesi
Jetc., dispese of used olf sensibly. if in doubt]
contact your iocal suthorily. i

Burning of used engine oit in smalt space heaters or
boilers can be recommendad only for units of
approved design. If in doubi check with the appropriate
local authority and/or manuiacturer of the approved
appliance.

Dispose of used oil and used fillers through authorised
waste disposal contractors, o licensed waste disposal
sites, or io the waste ol reclamation trade. If in douty,
comntact the Local Authorily for advice on disposal
facilities.

BRAKES

%Fﬁgi%ﬁWEwﬁ(ééz ks

+ hoiling point of the brake fluld causing 8
wetion in braking efficlency

‘Hepiace brake fluid in line with the routine
lmaintenance schedule. A dangerous riding
roondition  could  resuit i this  imporiant
maintenance item is neglecied!

‘e:ther brake fluid reservolr,

e fuid is hygroscopic
wiich ragns Hwill absorb moeisiure from |
the alr. Any absorbed moisture will greatly reduce |

- accident,

WARNING: If there has been an |
appreciable drop in the level of the fluidin |
consult  your |
authorised Tr:umph ﬂ;ﬁs&? w for advice before
rndmg

if the brake lever or pedal feels soft when it is
appned or if the lever/pedatl travel becomes
lexcessive, there may be air in the brakelines or the

brake may be defective.

'’ is dangerous to operate the motorcycle under
‘such conditions and remedial action must be
'taken by your authorised Triumph Dealer before
iriding the motoroycle.

Faiture to take remedial action may radice braking
efﬂmency leading to an accident.

WARNING: Use only DOT 4

specification brake fluid as listed in the
generat irformation seciion of this manual. The
use of brake fluids other than these D.O.T. 4 fluids
isted in the general information section may
reduce the efficiency of the braking sysiem
ieading to an accident.

[Failure to change the brake fluid at the interval

specified in the routine maintenance schedule
may reduce hraking efficiency rosulting in an

Oo not spill brake fluid onio any area of the
negivwork as this will damage any paimed o
plastic surface.

oentainer or from one which has been previously
ek

Jeakage around brake fitlings, seals and joints.
Chack regularly for brake hose damage.
VLURE TO OBSERVE ANY OF THE

iL‘mNNGS MAY REDUCE BRARING
ADING TO AN ACCIDENT.

an‘

CIENCY

Abways use new brake fiuid from & sealed
soniainer and never use fuid from an unseasied

I3 nol mix different brands of fiuid, Check Tor fluid

ABOVE

WARNING: Never use mineral based
grease in any part of the braking system |

ior in any area where contact with the braking
isystem is possibie,

Mineral based grease will
damage the hydraulic seals in the cahpem ‘"and
master cylinders.

Damage caused by conilact with mineral based
grease may reduce braking efficiency resulting i in
an accident, |
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SAFETY INSTRUCTIONS

Jacking and lifting

apparatus has adequate load and safety
sapacity for the weight io be lifted. Ensure the
motorcycle is well supported to prevent! any
possibility of the machine falling prior to, and
during lifting or lacking.

waorking with the motorcycle. Use additional safety
supports.

- thealth. Always work in a clean, tidy area and put all
Hools away when the work | is finished.

" Precautions against damage

-~ Avoid spiling brake fluid or battery acid on any part of
o the bodywork. Wash spifages off with water
Cimmediafely.

- -.':'_Discmnect the batiery earth lead {black) before
- stafting work, see ELECTRICAL PRECAUTIONS.

Always use the recommended service tooi where
- specified.

. Protect exposed bearing and sealing surfaces, and
- gerew threads from damage.

- Engine Conlant

WARNING: Coolant mixiure which
_ blended with anti-freeze and corrosion
\inhibitors contains toxic chemicals which are

harmful to the human body.

: mswrcycie coaiant

WARNING: Do not remove the radiator |
cap when the engine is hot. When the |
;'engme is hot, the coolant inside the radiator is hot |
‘and aiso under pressure.  Contact with the
‘pressurised coolant will cause scalds and skin |
tdamage.

WARNING: Always ensure that any lifting

Never rely gn a single means of support when

-1 Do not leave tools, lifting equipment, spilt oil, etc. .
in & place where they could become a hazard io

i

is

ha Never swallow |
anti-freeze, corrosion inhibitors or any of the |

CAUTION:  The coolant anti-freeze
.1 contains a corrosion inhibitor which
helps prevent damage tc the metal surfaces inside
the cooling system. Without this inhibitor, the
coolant would ‘attack’ the metals and the resulting
corrosion would cause biockages 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
methano! based anti-freeze as this does not |
contain  the reguired corrosion  inhibiion

properties.
& 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 waler passages, and
‘considerably reduces the efficiency of the cooling
system. Reduced cooling system efficiency may
tead to the engine overheating and suffering

severe damage.,

Cleaning components

A high fash-point solvent is recommeandead i reduce
fire hazard.

Always follow container directions regarding the use of
any sclvent.

Always use the re
equivalent.

commended cleaning agent or

Do not use degreasing equipment for components
cantaining itams which could be damaged by the use
of this process. Whenever possible, clean components
and the area surrounding thern before removal.
Always observe scrupulous cleaniiness when
dismantled components.

cleaning

n
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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, ol or grease (whichever is more suitable)
should be applied to any rubbing surface which has
inc-;t its jub r?r*ativ-a film. Oid grease and dirty oil shouid
be ¢ ieam:u olf. This is because used lubricants will
ave lost some lubricative gualities and may contain
Lra sive forelgn particles.

Uise recommended lubricarts. Some olls and groases
in particular should be used only in certain appheations
and may be harmiul if used in an application for which
they are nol intended. This manual makes reference 1o
molybdenur disulphitde grease in the assembly of
sertain engine and chassis parts, Always check
manufacturer recommendations before using sucn
gpecial lubrisants.

Joints and joint faces

Assemble joints dry unless otherwise specified in this

Manual,

sicets andfor jointing compound is recommended
a; remove all iraces of old iwinting material prior
sassembly. Do not use a tool which will damage the
i {faces and smooth out any scratches or burrs on

the joint faces using an off stone. Do not allow dirt or
ininting material to enter any apped holes.

ghets, O-rings

e

fn ot re-use a gasket or Q-ring once it has been in

rvice. The mating surfaces around the gasket should
; e of foreign matier and perfectly smooth o avoid
off or compression leaks.

Llguid gasket, non-permanent locking agent

Egllow manifacturer's directions for cleaning and
preparing surfaces where these compounds will be
used. Apply sparingly 3 ‘_“.:“ivi:‘ amounts of sealer
may block engine oil pas as and cause serious
damage.

Prior 1o reassembly, blow through any pipes, channels
or crevices with compressad air,

WARNING: To preventinjury, always use |
eve, face and ear protection when using |
'compressed air. Always wear protective gioves i
“the compressed air is to be directed in proximity %o
the qkin ;

Horew threads

Metric threads to 180 standard are used.
Damaged nuts, bolts and screws must always be
disearded.

Castollated nuts must not be slackened back 10 accept
a split-pin, except in those recommended cases when
this forins part of an adjusiment,

Do ot allow o or grease to enter biind threaded
noles. The hydraulic action on screwing in the bolt or
siud could split the housing.

Always tighten a nul or bolt fo the recommended
torgue figure. Damaged or corroded threads can alfect
the torque reading.

Unless specified, threaded fixings must always | he
fitted dry {no lubrication) :

| WARNING:  Never lubricale a
unless instructed o do so.
‘When a thread of a fixing is lubricated, the thread
[iriction iz reduced. When the fixing is tightened,
reduged friction will cause overtightaning and
: possible fxing fallure,

A fixing which fails in service could cause
lcomponent detachment leading 1o loss of coantrol
; and an aceident.

thread |
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Locking devices

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

Fitting a split pin

Always fit new split-pins of the correct size for the hole
in the bolt or siud.

Always fit new roll pins of an interference fit in the
- hole.

| Circlips, retaining rings

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

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

*Self locking nuts

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

DO NOT re-use seff-locking nuts in critical locations,
-2.3. suspensicn components. Always use the correct
- raplacement self-locking nut.

: .".__Encapsuiated bolt

-An encapsulated bolt can be identified by a coloured
-section of thread which is treated with a locking agent.

Unlass a specified repair procedure states otherwise,
encapsulated boits cannot be re-used and MUST be
replaced if disturbed or removed.

' A WARNING:  Failure to replace an

encapsulated bolt could lead io a
dangerous riding condition. Always replace
sncapsulated bolts. i

[

Qil 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 il leak,

Ensure the surface on which the new seal is to run is
free of burrs or scratches. Renew the component if the
criginal sealing surface cannot be compietely 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
tubricant. This wilt help to prevent damage in initial
use. On dual lipped seals, smear the area between the
lips with grease.

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

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

Press

A part installed using a press or driver, such as a
wheel bearing, should first be coated with oil on its
outer or inner circurmference 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 stress or damage to the
load carrying components. Press a ball bearing unti! it
touches the shouider in the bore or on the shaft,

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

General

The foliowing information provides basic precaytions
which must be observed if petrol (gasoling) is o be
nandled safely, it also outlines other areas of risk
which must not be ignored, This information 1s issuedt
for basic guidance only and, it in doubt, appropriale
enquiries should be made of your lucal Fire Officer,

Patrol ~ Ganocline

When petrol {gasoline) evaporates it oroduces 1580
fimes ite own volume in vapour which when diluted
with air becomes a readily ignitable mixture. The
vapour is heavier than air and will always fait to the
Iowest level, It can readily be distributed throughout a
workshop by air currents, consequently, even a smadt
spitiage of petrol {gasoline) is potentially very
dangerous.

WAFNING: Petrol (gasoling) is highly

flammable and san be explosive under

conditions,  When opaning the fuel tank
sy il the following itams;

st OFF

o ot emols,
Abweys have a fire exiloguisher sontaining FOAM, |
0 HALON or POWDER close at hand when
handling or draining fual or fuel sysiems. Fire
|axtlnguishers must aiso be present in aress wheare
fust in stored,
Abwayvs disconnect the venicie baliery, negative
thlachk) lead first, before carrying oul dismantiing
w draining work on 2 fugl sysiem. :

“Whenever petrol (gasoline} is being handied,
‘drained or stored or when fuel systems are higing
glismantied, make sure The area is well ventiiated.
'ax potential forms  of janition must be
sxtinguished or removed (this inciudes any
wliance with a pilotlight), Any lead-lamps must

“arning notices must be posted at a sale distance
sam the site of the work to warn others tha! pelrot
i haing openty handled. Theno
reader of the precautions which mi

ire 10 observe any of tha abowve we

iNgE may

'ne flame-proof and kept clear of any fuel spitlage, |

ice must jnstryct
g1 e takan, |

tawd to a fire hazard which could resull in personal

WARNING: No one should be permitted

to repalr components associated with
petroi/gasoline without first having specialist |
fraining on the fire hazards which may be created
by incorrect ingia d repair of items
associated with petrol/gastline. !
Repairs carried out by untrained personnei could |
bring about a safety hazard leading to rish of |
personal injury.

WARNING: Draining or exiraction of
petrol/gasoline from a vehicie fual tank
must be carried out in 2 well ventiiated area.

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

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

 Failura o observe any ofthe above warnings could
 bring aboul 3 safety hazard leading to 2 risk of
personal injury.

Fuel tark removat

Fuel tanks should have a ‘PETROL (GASOLINE)
VAPOUR warning label attached to them as 5001 as
they are removad from the vehicle. In all cases, they
must be stored m a secured, marked area.

Chassis repairs

WARNING: if the motorcycle is involved l
} L inan accident or collision itmust bs taken
1 an suthorised Triumph dealer for repair or |
inspection. Any accident can Cause damagetothe
motoreyeie which, ¥ not correctly repaired, may
cause 3 second accident which may resultininjury |
or death,
The frame must not be modified a8 any i
modification to the frame such as welding or |
drilling may weaken the frame resulting in arn
accident. |
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ELECTRICAL PRECAUTIONS

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

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

WARNING: The ignition sysitem

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

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

i
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 Hiness 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 matorcycle
is a particularly hostile environment for electrical
components and connectors, Always ensure these
items are dry and cil free before disconnecting and
connecting test equipment. Never force connectors
apart either by using tcols or by pulling on the wiring
itself. Always ensure locking mechanisms are
disengaged before removal and note the orientation to
enable correct reconnection. Ensure that any
protective covers and substances are replaced if
disturbed.

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

Battery disconnecting

Before disconnecting the battery, switch off all
electrical equipment.

WARNING: To prevent the risk of a

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

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.

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

Switch off the ignition prior to making any connachon
or disnonnection in the system. An glectrical surge can
he caused by disconnecting five’ connections which
can damage 2lectronic components.

Srsure hands and work surfaces are clean and free of
grease, swarf, etc. as grease coliects dirt which ¢an
cause fracking or high-resistance contacts.

Orior to commensing any test, and periodically durng
any test, touch a good earth to discharge body static.
This is because some electronic components are
vulnerable to static electricity.

Ftectrical wires

All the alectrical wires are either single-colour of
rwo-colour and, with only a fow exceptions, must he
sonnected to wires of the same colour. On any of the
two-nolour wires there is a greater amount of one
coiour and a lesser amount of & second coloun. A
rwo-colaur wire s idertified by tirst the prinary olour
and ihen the secondary colour, For example, a yetlow

wire with thin rad strines s refarred o as a yelowired
wire' it would be & Ted/ysiiow’ wirs i the SOICUTS were
sed 1o make red the main colour,

inspaction

sermbled parts shouid be visually inspacted and
rapleced with new ones if there are any signs of the

AT

sions, cracks, hardening, warping, Bending,
_ scraiches, colour changes, detarioration,
e or damage of any nature,

Heplacement Parts

WARNING: Onty Triumph approved parts |
shoutd be used o service, repaly ot
wvart Triumph motorcycies, 7o ensure that |
unph approved parts are used, always order
sarts, accessories and conversions fram an ;
ghorised Triumph deaiar The fitting of!
_approved parls, A0CeSSOries of cONVersions
. adversely affect the handling, stabiilty ar |
ather aspects of the motoroycle operation which |
Ay result In an accident causing serious injury or

4

S— — -

WARNING: Always have Triumph |
approved parts, accessories and]
| conversions fitted by an authorised Triumph
|dealer. The fitment of parts, accessories and |
]r;gnvefsid‘a_%'b wwbis is not an authorised |
| Triumph dealer may a? tihe handling, stability or ;
other aspects of the motorcycle operation which !
‘may result in an accident causing serious injury or
| death.

WARNING:  Always have Triumph |

approved  paris, accessories  and |
conversions fitted by a trained technician. To |
enisure that a trained technician is used, have an |
'authorised Triumph dealer fit the paris. The |
fitment of parts, accessories and conversions by
personnel other than a irained technician at an
‘authorised Triumph dealer may affect the |
%handiing! stabitity or other aspects of the
motorcycle operation which may resull in an‘g
- accident sausing serious injury or deatih. |

Service dala

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

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

All genuine Trlurmph parts have the full bac:?;’iﬂgof the
motorcycle warranty. Triumph dealers are abliged to
supply only genuine Triumph recommended parts,

Specification

Triumph are constantly seeking to improve the
specification, design and production of their
motoroyoles and aterations take nlace accordingly.

While every effort has been made o ensure the
accuracy of this Manual, it should not be regarded as
an infalible guide to current speciiications of any
particutar motorcycie,

Authorised Triumph Dealers are not agents of Triumph
and have na authority to bind the manufacturer by any
expressed or implied undertaking of represeniafion.
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Service tools and garage equipment

Special service tools have been developed to facilitate removal, dismantling and assembly of certain mechanical
components in a practical manner without causing damage. Some operations in this Service Manual cannct 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.

Speciat service tools: -

3880075-T0301 - Wheel Bearing Fitment

T3880105 - Angular Torgue Gauge

3880070-T0301 ~ Wheel Bearing Fitment

T3880250 - Engine Management Diagnostics

3880090-T0301 - Fork Piston Holder

T3880017 - Holder, Sprag Clutch
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T3IBRO048 - Fuel Prassure Gauge T4880311 - Oil Filter Wrench

T3880325 - Alternator puller and
thread-protection buttons
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Fuil Specification Tiger
Engine ... ... ............. 3 Cylinder 12 Valve DOHC
Armangement ... ........... L. Transverse In-line
Displacement ....................... 955 co
BorexStroke ............ ... ... ..., 79.0 mm x 65 mm
Compression Ratio .................. 11.6:1
Cylinder Numbering ................. Left to Right {No.3 adjacent to camchain}
Fisingorder . ...... .. ... ... ... .. 1-2-3
Max. Power . ... ... ... ... ....... 105 PS @ 9500 r/min.
Max. Torque ........................ 92 Nm @ 4400 r/min.
Cylinder Head
VaveHead Dia. . ............ In. .... 32.56mm
Ex..... 28.0 mm
Valve Lift ................... In. .... 9.35 mm
Bx. ... 9.30 mm
Valve StemDia. ............. In. .... 5.490 mm/5.475 mm {5.47 mm min..}
Ex. .... 5470 mm/5.455 mm (5.45 mm min..}
Valve Guide Bore Dia, . ............... 5.515 mm/5.500 mm
Valve Stem to Guide Clearance in. .... 0.04 mm/0.01 mm {0.07 mm max.)
Ex. .. .. 0.06 mm/0.03 mm (0.09 mm max.)
Valve Seat Width (inhead) . ........... 1.1 mmy/0.9 mm (1.5 mm max.)
Valve Seat Width (valve} ............. 2.5 mm/1.8 mm
Valve SeatAngle ................ .. .. 45°

Valve Spring ‘Load at Length’ . Inner .. 15 kg min.. at 24.0 mm
Cuter 41 kg min.. at 26.5 mm

Valve Clearance in, .... 0.5 mm/G.10 mm

Ex .... 0.20 rm/0.15 mm
Valve BucketDia. ................... 27.993 mm/27.987 mm
Valve BucketBore Dia. ............... 28.021 mm/28.000 mm
Valve Timing .. .. ... fnlet.... Open  19° BTDC (@ 1.0 mm Lift)

Close 38° ABDC {@ 1.0 mm Lift)
Duration 237°

Exhaust Open  34° BBDC (@ 1.0 mm Lift)
Close  20° ATDC (@ 1.0 mm Liff)
Duration 234°

Camshaft Journal Dia, .. ............. 22 96 mm/22.93 mm

22.956 mm/22.953 mm (Outrigger)
Camshaft Journal Clearance .......... 0.12 Max
Camshaft Journal Bore Dia. ........... 23.021 mm/23.000 mm
CamshaftEnd Float ................. 0.13 mm/0.03 mm (0.2 mm max.)
CamshaftRun-out ................... 0.05 mm max

Camchain Tensioner Spring Free Length 73.7 mm
Clutch/Primary Drive

Primary Drive . ... .. Type ........... Gear
Reduction Ratio . 1.75 (105/60)
Cluteh ............ Type ........... Wet Multi-plate
No. of Friction Plates  ............... g
Plate Flatness .. ... ................. 0.15 mm (0.2 mm)
Friction Plate Thickness {(new} ........ 3.80mm - 0 +0.80mm
Friction Plate Thickness (service limit) .. 3.60mm
Clutch Actuation Methed ... ... ... ... Cable
Cable Free Play (atlever} ... ........ 0.4 mm/0.8 mm
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Full Specification Tiger
Bigton/Crankshaft
Cylinder Bore Diameter (std) .......... 79.030 mm/79.050 mm

Cylinder Bore Diameter {service imity .. 7910 mm

Piston Dia. {at 90° to qudgeon pin) Sd . 78980 rmy78.960 mim Cyh Nos. 1 &3
78970 mm{78.960 mm Gyl No. 2

Dz, {at 90° 10 gudgean pin
e Bl e TR.87 annyE Mos. 1 &3
7886 mm Gyl No. 2
Piston Ring 1o Greove Clearance “mp . 0.02 mm/0.06 mim
Sgoondg 0.02 mm/G.08 mim
Piston Ring Groove Width ... .. Eop _. 103 mm/i as FTHT
Second 0.82 mm/ .81 mm
O L. 153 /151 mm
Pigton Ring Bnd Gap ... .. Top .. 0.28 mm/0.43 mm
(new 1ing when fitted in bore} Second 0.43 mm/0.58 mm
Gif L. 0.33 mm/0.83 mim

Gudgeon Pin Bore Dig. In Pistorr ... 18.008 mmy18.002 mm
Gudgeon Piniia, .o 10,000 mes/18.905 mim

Connecting Rod Small End Dila. ... 18 034 mm/15.018 mm

Connecting Rod Big End Side Glearance 0.0 w0, 15 mm {05 mm max.)
Crankshaft Big End Journal Dia, . ... AD.GB0 mum/40.546 mim (40.932 mm min..
Crankshaft Big Enc Bearng Clearance . 0.066 my.036 mm {001 mm max.)
Crankshaft Main Journal Dia. ... .. ... 37.978 mmy37.960 mm {37,936 mm min..)
Cravikehaf Main Bearing Clearance ... 0444 mm/0.020 mim (0.7 mm max.)
Crapkshef End Flost .0 . 0.20 005 mim (0.4 mm max.}

Hajanoer

.06 - 0.41 mm (service Hmif)

& Speed Consiant Mesh
. RTES (4115}
L1847 3V

. 1. RAn (%ﬁ,f_?l?‘;
. bRE B/24)
B B f"dnf‘}
oV o7a (29727
ar Selactor Fork Thickness .. ... .. 5.9 mm/B 8 mm {5.7 mm min..}
1; iector Groove Widih 1 /B0 mim {6.25 mim meEx.)

cior Fork 1o Groove Ueurancc‘ {} »Eah‘i’ M,

...................... 2.555 (18/48)
..... e DD
CofbinKS . e 114
ik length ... oo 321 mam
» Chain Slack ... .. ... . 3540 mmn
A lubrcation ... Muobl chainospray

Lubrication
Orasaure Lubrication, Wat Sump
il Capacity

Ay fill, dnel. filtery oo
fand Btarchange) ... .
fchange only) ... .o cen e B
ammendad TH Lo oo b

S—

;n ﬁ“E;‘uH and JAJ() MA
1 ikfin? mine. (G 80°C Ol Temp )
{@ w{}{}{‘ FOT
*amg Rotor Tip Glsarances ... 085 {002 mim manc
>ump Body Clearance ... ... 022 w0 1s mm (ﬂ.d‘% AR
5“'1719 Hotor End Float ... ... D02 /0,007 (001 mm mas}

03 Pressure (in main gatlery}

ionition System

.. e Uightal Inductive
Eﬁ‘itE"', AR * 52}
-an Rasistance ... . ... ...
niton Soll Type ..o oo
nark Plug Type ...
CRGA AR e DB
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Full Specification

Tiger

Fuel System
Fuel Type .......ccoiii i,
Fuel Tank Capacity
Low Level Warning Lamp
Fuel Pump Type
Fuel Pressure {nominal)
Purge control system
Fuel Injection System

Injector Type
Throttle

Control Sensors

Cooling System
Coolant Mixture
Anti-Freeze Type
Freezing Point
Cooling System Capacity
Radiator Cap Opening Pressure
Thermostat Opening Temperature
Cooling Fan Switch On Temperature . ..
Temperature Gauge Sensor Resistance
Suspension
Front Fork Travel
Recommended Fork Oil Grade
Qil Levet! {fork fulty compressed)
Oil Volume (dry fill)
Front Fork Pull Through
Rear Whee! Travel
Rear Suspension Bearing Grease

Brakes

Fronttype ... ... ... . .o e
CaliperPistonDia. ...................
DiscDia. .....cooiveviii e
Disc Thickness . ...............cvvvnn
DiscRunout........................
Master Cylinder Diameter
Recommended Fluid

RearType ..........ciininiiiinnnn
Caliper PistonDia. ...................
DiscDia. ......... ... .. ... ... . ...
Disc Thickness ......................
DiscRun-out. ......... ... ...........
Master Cylinder Diameter. . ...........
Recommended Fluid

Unleaded, 95 RON

(U.S. 89 CLC/AKI)

23 Litres

3.5 litres remaining
Submerged

3.0Bar

Electronic via fuel system ECU

Electronic, sequential
1200 RPM

Twin pencil, solenoid operated plate valve

Cableftwist grip/electronic

throttie potentiometer

Barometric Pressure

Throttle Position, Crankshaft Position,
Coolant Temperalure

Induction air temperature

50/50 Distilled Water/Anti-Freeze
Mobil Antifreeze

-35°C

28 litres

1.1 Bar

85°C (nominal)

103°C

29 -3.3KQ @ 15°C

200 mm

Kayaba G10

107 mm (without spring fitted)
720cc

Flush with upper face of top yoke
200 mm

Mobil Grease HP 222

Two hydraulically actuated

two-piston calipers acting on twin discs
27 mm

310 mm

5.0 mm {4.5 mm minimum)

0.15 mm (0.3 mm max)

12.7 mm

Mobil Universal Brake and Clutch

Fluid DOT4

Hydraulically Actuated 2 Piston Caliper
Single disc

27 mm

285 mm

6.0 rm {5.5 mm minimum)

.15 ram (0.3 mm max.)

14 mm

Mobil Universal Brake and Clutch

Fiuid DOT4
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Full Specification Tiger

YWheels and Tyres

Front Wheel Rim Axial Run-cut . ... ... 1.0 mm

Fromt Whes! FBim Radial Bun-out ... ... 1.0 mm

Fromt TYiBS ..o See pwner's handbook
Front Tgr@ Pressure (cold) ... ... .. 2.5 kg/em?

Eront Tyre Tread Depthmin., ... .. 2.0 mm

flear Wheei Rim Axial Run-out . 1.0 mm

Rear Whes! Rim Badie! Ron-out ... 1 0 mm

Fedar TVIES .. .. oo s & See pwner's handbook
Rear Tyre Pressurg (coid\ ............ 2.9 kglomé

Baar Tyre Tread Depthmin.. .. ........ 20mm - up 10 80 mph {130 km/h)

2.0 mm - over 80 mph {130 km/h}

T

Frame

Frame Type
Ovearall Length
Twerali Width (to mirrors)
Overalt Height
Whealbase
SearHeight ... . o
.;i?z;:ﬁ.@b
T aii ...............................

Flectvical Equinment

Hattery avhe e

Blattery Hating

An{: nator “a?sng ....................

FUBES .t mnn et e #10..
#2 ...
#3 ...
#a L.
#5 L.
IS TN
- S
#5 ...
134 B
#0 ..
#11

WARNING: Triumph motorcycles must not be operated above the legal
closed course conditions.

road speed limit axcept in authorised-

Twin-spar sieel
2475 mm

BE0 mm

1345 mm

1RE0 mim
B40-860G mm
o8 &

92 mm

216 ko

‘& 207 kg
{r‘ir_i.er DASET } @, Suqqzﬁge & abmﬁ ;unmE

G5 GTX14-B8
Tay - 12 Amp. howr
354

. Haadiamp

Gharging

Accessories

Brake lights, indicators, horn
lgnition conirol

Eaging management system
Gooling fan

insirument panet

Haadlamp

FPosition lights

. Main fuse
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Torque Wrench Settings - Tiger

Cylinder Head Area

Application . Torque(Nm) | Notes
Cam cover to cylinder head 10

Cam chain tensioner to crankcase 9

Cam chain tensioner centre boit 23

Camshaft bearing caps to head 10

Camshaft sprocket to camshaft i5

Cam chain tensioner blade to crankcase 18

Cam chain top pad to head 10

Cylinder head to crankcase (M6 screws) 12

Cylinder head to crankcase bolts See Text
Clutch

Application Torque(Nm) | Notes
Clutch centre nut 105

Ctutch pressure plate to centre 10

Clutch lever pivot pin 6

Clutch lever pivot pin locknut 3
Balancer, Crankshaft and Crankcase

Application Torque{(Nm) | Notes
Crankcase upper to lower (M8 fixings) See Text
Crankcase upper to lower (M6 fixings) See Text

Batancer retaining bolt 40

Connecting rod big end nut See Text
Crankshaft sensor mounting plate to crankcase 10
Engine Covers

Application Torque(Nm) | Notes
Crankshaft cover to crankcase 9

Sprocket cover to crankcase 9

Clutch cover to crankcase 9

Clutch cover sound supprassion plate to cover @

Water outlet cover o cylinder head 9

Plug, right hand crankshatft cover 18

+77
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Transmission
Eéﬁépiismion [ Torque{Nm) | Notes 1
Output sprocket 1o outpm‘ shalt a2 J
Detent wh@el ) se!mﬂw drum 42
"Deatent arm bott ) BT E
Soimotor drum bearing retaining serew 12 l N
- r shaft retains o 12 !
‘Spring abutrment bolt ‘, 5 28
Lubrication System
jﬁippiieation Torque{Nm} | Notes T
'L;’Sump to crankcase 12
%[}m D drain plug to sump - 25
Ot y}resaure relief valve 1o crapkcase - 15
Low ot pressure warning light switch o crankcase 13
Ol fiter to adapter - 12
Qil feed p:p@ o cylinder he 28 Use new washers
O cooler sonnections to sump 25 Use new washers
Dl cooler connactions 1o cooler - T Use new washers
Dt cooler o radiator rs“ma,m'ftmgﬂ ) | o
,:i it uumm e rrmmm% i‘ 12 11
i Drive
 Application } | Torque(Nm} | Notes -
[ sprocketwto cush drive 85
i {iuard o swinging arm 7 |
o;i"‘“e rLiEEi?ag sirip ] swinging arm ) G l
Cooding System
Agﬁgﬁ tcation m Torgue{Nm) Notes
:_'.."Jmf\r sump o crankcase 10
Thermastat housing to frame 8
E"?hprmoatat front housing to rear 7 : i
’ Badiator to frame g ) |
Water elbow to cvhnder hea 12
Coolant Drain Plug T 13 Use a new washer B
Water elbow to crankoase 12
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Fuel System and Airbox

Application Torque(Nm) ! Notes

Fuel tank to frame

Fuel cap to fuel tank 3

Fuel pump mounting plate to fuel tank 5 Never overtighten
Fuel pump clamp screw 4

Fuel hose tink pipe clamp screw 6

Throttle body to cylinder head 12

Throttie potentiometer 1o throttle body 2

Fuel feed/return pipe connections to fuel rail 5

Fuel rail to throttle bodies 5

Exhaust mounting bracket to frame 15

Airbox io bracket 5

Oxygen sensor to exhaust system 40 Do not use impact

wrench

Wheels

Application Torque{Nm) | Notes

Front wheel spindle/axle bolt 60

Rear wheel spindlefaxte bolt 85

Rear Suspension

Application Torque(Nm) |Notes
Swinging arm spindle bolt 85
Rear hub/eccentric adjuster cltamp bolt 35
Rear suspension unit upper mounting bolt a5
Rear suspension unit lower mounting bolt 48
Pre-load adjuster to frame 9

Front Suspension

Application Torque(Nm) | Notes
Upper yoke pinch bolt 20
Lower yoke pinch bolt 20
Fork top cap to inner tube 30
Upper yoke centre nut 65
Damping cylinder bolt 25
Handlebar to fop yoke 26

10
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Erakes

' Application Toraue{Nm) | Notes

Eront brake lever pivot serew/nut 8

Front brake caliper to fork 28

Front brake pad refaining pin IR
 Front brake caliper bleed screw 5

Front brake hose o caliper

)
i
—
o
o
=
B
=
2
o
o
oy
D

R

e
[#3}

Front brake master cylinder to handlebar

Front brake hose to master cylinder

Front brake disc o whesl . - >

Rear brake caliper to carrier

i
=%

Rear brake pad retaining pin ' : . )
| Rear brake caliper bleed serew ' R I

‘Rear brake hose to caliper - o

Rear brake master cylinder o frame =

Rear brake master ovlinder reservoir o mudguard 3

Rear hrake hose to master eyvlinder 25
| Rear brake disc 1o wheel ; 22 ' ]1

:, Contre! Plaies and Engine Mouniings

TApolication | Torgue{Nm) |Motes
. ' § | 80

tower crankcase o rame 80

|
T ;
S LaDE

o
-9
Jui]
o}
3
LJ
javy
o
18
ot
5
=
b

nand controf plate to frames 27

= stand mounting bracket 4G

e stand pivot bolt ) | : o o

TorgueiNm} : Notes

Altarnator rotor to crankshaft 105 ¢
iz

Alternator windings to cover

Alternator rectifier 10 chassis 7

Starter motor {0 crankcase 10

sutral switch BT

BT
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Bodywork

Application TJorque(Nm) | Notes
Front mudguard to fork - front section 9

Front mudguard to fork - rear section 7

Front mudguard front section to rear section 3

Side panels to frame 5

Top rack to frame (M8 boits) 27

Top rack to frame (M6 bolts) 10

Side panel 5

Cockpit to brackets 5
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2 MAINTENANCE

INTRODUCTION

This maintenance schedule given overleaf describes the maintenance requiremants for the Tiger model.

: A WARNING: The importance of good maintenance cannot be averestimated. The tasks described
‘ will help to ensure the safe and reliable operation of your Triumph motoreycle. Never attemptto cut
- costs hy neglecting the maintenance requirements of your machine as this will resultin the premature failure
' of the component(s) concernad and may lead to an unsafe riding condition and an accident. .

B
na
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Scheduled Maintenance Chart
Cdometer Reading in Miles (Kms) or time period,
whichever comes first.
Operation Description Every 500 6000 12000 | 18000 | 24000 | 30000
: (800} | (10000) | (20000) | (30000) | (40000) | (50000)
1 1year | 2years | 3years | 4 years | 5 years
month
Engine oil ~ renew - ® ® ® L ® ®
Engine oil filter - renew - o ® ® 9 ® ®
Valve clearances - check/adjust - ® L
Air cleaner element - renew - o L
Engirne ECM - check for stored DTCs - ® ® ® e @ o
Spark plugs ~ check - @
Spark plugs - renew - ®
Throttle bodies - balance - ® L
Throttle cabie - check/adjust Day @ ® ® e ® ®
Coolant level - check/adjust Day o ¢ ® ® @ ®
Coolant - renew Every Two Years
Cooling system - check for leaks Day ® L ® ® ® ®
Fuel system - check for leaks Day ® ® ® ® ® @
Fuel Filter - renew - ® ®
Steering - check for free operation Day ® ® ® ® ® @
Headstock hearing - check/adjust - o ®
Headstock bearing - lubricate - o ®
Forks - check for leaks/smooth
operation Day ® ® ® o ® ®
Fork oil - renew - ® o
Brake fluid leveis - check Day ® ® ® ® @ ®
. {Brake fiuid - renew Every 2 years
Brake hoses - renew Every 4 years
. Brake light - check operation Day ® e o L] ® ®
Brake pads - check wear levels Day ® ® ® ® ® ®
Brake master cylinder - renew seals Every 2 years
Brake calipers - renew seals Every 2 years
Drive chain - lubricate Every 200 miles (300 kms)
Drive chain - wear check Every 500 miles (800 kms)
Drive chain stack - check/adjust Day E e ! ] % ® g ® i ® I ®
Rear suspension - lubricate 3 years/24000 mites {40000 kms)
_ Fasteners - inspect visually for security Day o ® L ® ® ®
Wheels - inspect for damage Day ® ® ® o e L]
Tyre wear/tyre damage - check Day ® ® ® L ® ®
Tyre pressures - check/adjust Day ® & @ ® & ®
Clutch cable - check/adjust Day ® ] ® ® [ o
p ]
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3 CYLINDER HEAD & CAMSHAFT

Exploded View

Cylinder Head and Valves

[

e
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Refer to Text
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Exploded View

Cam Cover
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Exploded View 10Nm o

Camshaft and Camshaft Drive

10 Nm
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CYLINDER HEAD DESCRIPTION

The engine is fitted with an aluminium alloy cylinder head
which carries the camshatt, valves and spark plugs. The
cylinder head is cast as a singie entity and various
components are permanently added after machining.

" The camshafts run directly in the head without additional
. hearings. Valve clearances are adiusted by changing
o variable thickness shims which sit between the vaive
* tappet and the carnshait.

The camshafts are driven by a sient-type chain,

The chain is tensionad by a spring loaded device fitted in
the upper crankcase, andis guided by two rubber blades.

5. Cilis supplied to the haad by an external fzed pipe which

is situated at the right hand rear side of the head. Once
“supplied to the head, the oil is distributed along internal
drillings within the head casting and camshatt.

Dual valve springs are used to close the iniet and

exhaust valves. These valve springs have clase wound
coils at one end io assist in the prevention of valve
-hounce at high engine speed and to give a smoocth valve
-actualion. Boththe tip and seating face of the valves are
“hardener to give a long service life,

Due to the methods used to assemble the valve seats
wand valve quides to the head, these parts cannot be

- Yeplaged.
A CAUTION: In any of the following
operations  which necessitate the
removal or disconnection of the cam chain,
NEVER turn the engine without the cam chain and
fensionar correctly fitted and adjusted. in the
disassembled condifion, the pistons will contact
the valves ¥ the crankshaft is turned, causing

fevere engine damage.

CAM COVER
Removal

NOTE: Foraccess io the cam cover;

* Disconnect the b"a:ttery, negative (black) lead

first.
Remove the fuel tank (see section 9)

*  Hemove the airbox (see section &)

1. Release the screw securing the thermostat housing
to its support bracket.

kb

VY -~ T
1. Thermaostat Housing Securing screw

2. Disconnect the efectrical connections fo the ignition
coils, then remove the caoils from the cam cover.

E
%
.
e,

1. Coil Connections

E
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3 Progressively release the cam cover boits in the
sequence shown below.

NOTE:

@

Twe longer bolte are fitted at the right hand end
adjacent to the cam chain.

Cam Cover Bolt Retease Sequence

4,

he oamsha®t cover from the head. o o .
i § i : %, Reconnect the ignition coils.

o @ lever will cause damage 1o the head and |
pam cover which could lead 1o an afl lealy 9. Refi the thermostal housing,
- _ . 10, Refit all items removed for access as described in
5. Remove the cam cover gaskat, . ] L e e i .

¥ the relevant sections of this service manuat

5 Bemove any residual oil from the tront of the head NOTE:

using a syringe or lint free cloth, .

4.

o

o

Famove the cover.

CAUTION,

er use @ lever {0 remove |

nsiaiiation

e

Check the condition of the cam cover seal
Refitfrepiace as necessary.

Check the condition of the cam covay bolt seals.
Refitfreplace as necessary.

Apply silicone sealer to the areas arrowed helow.

Silicone Sealer Areas

Ei the cam cover, ensuring that the gasket remains
in the correct position.  Pay particutar attention to
the spark plug tower areas,

Eit the cam oover screws and screw seals, then
tighten untll finger ight.

Finally, tighten the cam cover sCrews, in sama order
as for removal, 1o 10 Nm.,

Fit the ignition colis and tighten the coil fixings 1o
10 Nm.

Hefit and reconnect the battery positive (red
lead first. '

£y

3
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CAM CHAJN TENSIONER

Removal

NOTE: For access to the cam chain tensioner:

* Disconnect the battery, negative (black) lead
first.

*  Remove the fuel tank {see section 9)

*  Remave the airbox (see section 9}

*  Remove the cam cover (see this section)

Remove the inspecton plate from the right hand
orank COver,

kiug

inspection piate

Rotate the crankshaft clockwize  {the normal
direction of rotation), using the boit fitted to the end
of the crankshaft. Slop rotation when number 1
oyfinderis attop dead centre (TDC), thatis whenthe
T1" mark on the sprag cluich aligns with the line at
the botiom of the cover,

19T Mark

";Marker line

NOTE:

*  {n addition to the ‘T1” mark aiignment, at TDC,
the alignment marks on the camshaft sprockets
will point inwards at a point level with the joint
face,

Camshaft to Cylinder Head Alignment Marks

3. Place a sujtable wedge belween the tensionsr
blade and crankcase, to hold the cam chain taut
during removal of the fensioner.

4, Carelully remove the centre nut from the tensicner
and withdraw the tensioner spring.

ﬁ WARNING: The tensicner centre nut is ‘
under spring tension. Always wear hand, |
3;eye and face protection when withdrawing the |
_centre nut and take great care in order to minimise |
 the risk of injury and loss of components.

5.  Remove the bolts securing the iensioner o the
upper crankcase and remove the tensioner and
gasket.

Installation

1, Check that number 1 cylinder is stilt at top dead
centre (TGO

r

Ensure that the wedge fited aarlier is still holding
the tensioner blade in contact with the cam chain.
Check that the camshaft iming marks point inwards
and are level with the joint face of the head.

e}
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3. Set the tensioner piunger anto the first tooth of the 8. Rotate the sngine through 4 full revolutions, and
ratchet (i.e. minimum extension) by manually iiting reset number 1 cylinder to TDC. Ensure that the
the tensioner pawt, T4 mark on the sprag clutch aligns with the line at

tha bottom of the cover.

qubh \wi

Tensioner Plunger Set-up Kt S \ pr—
4. Fitthe tensioner, complete with a new gasket, to the 1. T4 Mark
upper crankcase and tighten the retaining holts to 2 Marker line

8. Check that the camshaft fiming marks align as
NOTE: Hustrated below.
" I fitking a new tensioner, observe the following:
4 s o

#.  Remove the new lensioner assembly from
the packaging. On examinalior, it can be
saen that ihe iensioner nut is not tightened
fully into the tensionar body and that the
tensioner ‘nose’ {.e, the part which
actuaily contacis the chain rubbing strip; is
fully retracted into the housing.

b, Prior fo assembiy inlo the engine il is
necessary io disassemble the tensioner
nut, washer and spring. To do this without
damaging the infernal components, tum
the tensioner nui af least a half turn
clockwise (i.e. tighter H further into the
housing) untii the plunger springs Camshaft to Cylinder Head Alignment Marks
outwards. The tensgioner nut can then be
withdrawn safely, in the normat way,
without causing internal damage 1o

10, Re-check tensioner plunger location against the
fensioner blade.

tensioner compenents. 11, Rafit the cam cover,
em e tensinner blade wedge, Taking care not Sy . . .
5. Remove the tensioner blade wedge, taking care not 12, Refit the crank cover nspection plate.

1o maove or damaga the tensioner blace.

i3 Bedit all items removed for access as described in

) = i shor to th kT i st ‘ : R . ,
5. Fitanew sealing washer to the centre nut. Using the relevant ssctions of this service manual,

finger prassure only, push the maiche tion of the
tansionar into firm contact with the tensioner blade. NOTE!
Refit the spring and centre nut o the tensioner. ®
Tighten the centre nut to 23 Nm.

Refit and reconnect the batlery positive (red)
impd firsi
7. Oheck that the tensioner plunger is comectly

iooated in the middie of tansionar blade when

viewad from above.
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CAMSHAFTS

" Removal

NOTE: For access to the camshafis:

*  Disconnect the battery, negative {(black) lead
first.

"¢ Hemove the fuel tank (see section 9)
*  Remove the airbox {see section 9)
- *  Remove the cam cover {see this section)

*  Remove the cam chain tensioner (see this
section}

NOTE:

*  ltis not necessary to remove the cam chain

compietely.

The camshafts and sprockets are removed as
an assembiy.

Remove the cam chain top pad from the cam chain
side of the cylinder head.

1. Cam Chain Top Pad

Toensure that the camshall caps are refitted in the
same posiions as prior o removal, mark the
position of each camshaft cap in relation to the
head.

NOTE:

* Alaundry marker or similar may be used io

mark the cap positions,

Camshaft Cap Numbering
NOTE:

*  The caps are numbered sequentially and must
not be interchanged for a different position on
the head. The camshafi caps on the oulside of
the timing chain (known as outriggers) are
marked A’ for the exhaust and "B’ for the intet.

3. Progressively release each of the fasteners
securing the camshaft caps of the inlet camshaft to
the cvlinder head.

4. Releasethe cap fasteners of the exhaust camshaft,

| ‘ﬁ CAUTION: Never completely release one |
s camshaft cap in isolation from the others |

%as this may cause the caps to crack.

g‘Aiways progressively release all the {:e:amshaﬁﬁ
tcaps of one camshaft before final removal. ‘

CAUTION: Always completely rolease |
i 4 and remove one camshaft before siarting |
:to release the other. I hoth camshs
progressively released at the same

‘valves may contact each other and causeé dumage
;ta the valve head areas and vaive stems.
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MOTE:

&

B ek

7o,
S

The inlet and exhaust camshafts are different.
They can be identified by a plain area in the
cenire of the exhaust cam and a groove in the
same place on the iniet cam.

. Exhaust Camshaft
. Plain Beolion
Uinlet Camshaft

&, Grooves seotion

5 Once the pressure on all the camahalt caps has
heen released. remove the fasteners and CaDS
somiplete with dowels.

MEOTE:

®  Each cap is locsted by two doweis which align
the cap to the head. [f the caps gannot be
removed using hand pressure, pently fap each
snp with a soft faced ool 1o releass.

5 Lift the cam chain from the exhaus! Lamshaﬁ

sprocket and remove the exnaust camshal

Repeat the procedure for the inlgt camshaf,

ramshaft and Bearing Cap Inspection

1. inspect the camshafl sprockeis {or damaged and
worn teeth, Feplace as negcessary.

A CAUTION: The same sprocket is used for |
- L both inlet and exhaust camshafis. To|
‘attach the sprocket to the different camshafts,
different boit holes are used.

| Never fit a camshait sprocket to a camshaft Usiﬁg
incorrectly identified bolt holes. Severe engine
damage wm resuit from mcorrec’t aﬁachment |

taak

ke

Inlet Camshaft Bolt Holes
2 Exhaust Camshaft Bolt Holes

9 Measure the camshaft journals with a ricrometer
or vernier. W any joumnal is oulside the specified
ioterance, replace the camshaft.

Cutrigger Journal Diameter

Standard: 22.983 - 22,956 mm

Standard Journa! Diameters
Siandgard: 22.93% - 22,96 mm




CYLINDER HEAD & CAMSHAFT 3

23

1. Outrigger Journal
ﬁ'_ -2. Standard Journatl

Examine all camshaft and camshatt bearing caps
for axcessive wear and damage, paying particular
attention to the outrigger caps.

Check the journai-to-head clearances,
‘Plastigauge’ {Triumph part
3880150-T0301) as foillows:

Lsing
number

«  Ensuring that the camshaft sprocket alignment
marking 1s located as for removal, assembie
one camshafl 1o the head ang progressively
lighten the bearing caps o 10 Nm.

= Remove one bearing cap only and wipe the
exposed areas of both the camshaft journal
and cap.

¢ Apply athin smear of grease ic the journal and
a smail guantity of siicone release agent to the
cap.

s Sizealength of the Plastigauge to fit acrogsthe
camshaft journal. Fif the Plastigauge to the
journal using the drease to hoid the strig in
place.

»  Refit the cap and evenly and progressively
tighten all the camshatft cap bolis 1o 16 Nm.

= Release the cap bolts and remove the cap.
Using the gauge provided with the Plastigauge
Kit, measure the widih of the now compressed
Fiastigauge.

NOTE:

The camshaft caps are unique to each cylinder
head and are, therefore, not available
individually. if a camshaft cap is worn or
damaged, the complete cylinder head must be
repilaced.

Measuring The Compressed Plastigauge.

5. Calculate the journal clearance using the
Plastigauge chart supplied with the Plastigauge kit,

6. If the clearance measured is within the specified
tolerance, remove the cap and clean off all traces of
Plastigauge. Assemble the camshafts as described
in this section.

NOTE:

»

If the measured clearance is ocutside the
tolerance, and the camshaft journals are within
tolerance, the cylinder head must be replaced,

éremoved to prevent biockage of the oil drillings
‘and resuitant engine damage.

CAUTION: Although Plastigauge iz cil
soluble, alltraces of the material musi be |

44
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installation

1. Thoroughly clean the camshaifls and journals.
Inspect the ends of the camshaits for correct fitment
of the sealing plugs.  Lubricate the camshafis with
clean engine oil befors fitling to the head.

Locate gach camshaf to the head ansuring the
camshafis sre gorectly dentfied  ({inlet and
exhaust) and are also correctly localed over their
respective valve banks,

iy

4, Working on one camshaft at & time, locate the carm
chain over the can sprocket. Position the camshat
in the same position as for removal before
attempting to fit the caps (that is, with the timing
marks on the camshaft sprockets level and pointing
inwards, and with the “T1 mark on the sprag cluich
in alignment with the line at the bottom of the cover.

4 Meneat the nrocedure for the other camshatt,
P P

L

j //\; CM “%“f’}h‘vé f%he camshatfts and caps are
L1\ mied without first aligning the timing |
‘marks on both the crankshaft and camshaft |
| sprockets, or if bath camshafts are fitted af the
same time, the inlet and exhaust valves will
‘c=® viact each other causing damage io both ihe |

end and the valves. ’

% Lubricate the threads of the camshalt cap screws

with engine oil and evenly and prograssively tighter
them io 10 Nm in the seguence shown below.

Cam-cap bolt tightening sequence

Before fitling the cam chain tensioner, ensure that
gach camshaft rotates freely. Do not rotate either
camshaft by mors than 5°.

o

: m"aponerts have been .

CAUTION: I
renewed, the vaive clearances must be |
‘checked and adjusted. Running with mcorreci!y'
?ad;uqted valve clearances may cause excess)
eng.ne nmse, rough running and engine damage

7, Refit the top pad and tighten the fixings to 10 Nm.

1. Cam Chain Top Pad

8. Assembie the carn chain tensioner using the
ingtructions given eartier In this section.

g9 Racheck the valve timing and corract if necessary.
10. Check the valve ciearances. Adjust asnecessary.

11, Refit al tems removed for access as destribed in
the relevant sections of this service manual.
NOTE:

*  Refit and reconnect the battery posziwe {red)
jead first.

C R A
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" VALVE CLEARANCES

“Camshaft, vaive, valve shim and valve seat wear affects
“the valve clearances. The effect of this wear is o changs
::the gap between the camshaft and valve shim, causing
wengine noise and improper running.  If the valve
- clearances become too small, permanent damageto the
valve and valve seat will take place. If the valve
clearance becomes too great, the engine will become
noisy and will not run correctly,

_ VALVE CLEARANCE MEASUREMENT
- NOTE:

T % Valve clearance measurement must be carried
out with the engine cold.

Hemove the cam cover as previously described in
this section.

Hemove the spark plugs to reduce compression
resistance when turning the engine.

Select a high gear and, using the rear wheel, turn
the engine untl a pair of camshaft lobes are
positicned pointing away from the valves.

' Cam Lobe Pointing Away From Vaive

4. Using feeler gauges, measure and record the

clearances for this pair of valves only.
Hepeat the process uniil the valve clearances for all

valves have heen checked,

- NOTE:

% if the measurement does not fall within the
specified range, adiustment must be made.

£

NOTE:

*  The correct valve clearances are in the range
given below.
INLET 0.10~0.15mm
EXHAUST 0.15 ~ 0.20 mm

CAUTION: i the valve clearances are not |

1

E Z ! %, checked and corrected, wear could cause
the valves to remain partly open, which lowers |
performance, burns the valves and valve seats and :
'may cause serious engine damage. \

6. Record the measured valve clearances on a chart
similar to the example shown below,

NOTE:

*  Number 1 valve is situated on the left hand side
of the motorcycle.

Typicai Valve Clearance Chart

Inlet Valve N2

1 as measured {(mm)

Gap Measured

as measured (mm}

as measured {mm}

as measured {mm)

as measured {mm)

D | ) W

as measured {rmm}

Exhaust Vaive N Gap Measured

as measured (mm}

as measured (mm)}

as measured (mm)

as measured {num)

as measured {mm)

T | del L) R -

as measured {(mm)

43
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VALVE CLEARANCE ADJUSTMENT 3. Loosely assemble the tool legs 1o the mounting
Valves are adiusted, in pairs, using tool TABB0012 to piate ensu ring fhat the Eegs are asse_lmb!ed o t_he
hold the vaive open during shim removal and OO.HGC’E t’q".dﬁ of the mounting plate TOT the va?ve

” shims being changed. For example, i changing

replacemeant. : - . i '
infet valve shims, the legs must be fitted 1o the side

3 s i 1 N H H ?1’_ } o, ! 3 ‘.
. Rotate each tappet bucket until the slots in the marked 1N

[ e e ) » sk
huckets are positioned such that they are ponting . ‘
P Y ' Y 4. Locate the mourting plate o the camshail caps

tey the outside of the head . .

e ahove the valves to he adiusted. The tool legs must
face towards the spark plug tubes. Tighten the
mounting plate fixings to 7 Nm.

gactk

2@ ekets Positioned to ouiside of Faa

o Remaove the spark plugs o reduce COrNEHESEIY
resistance. Engage @ high gear and, with the aid of

an assigtant, rotate the engine by furning the rear . , .
| ASSEET, engne by 5 - 5 tHold the toot legs firmiy against the mounting plate

Tesnt I Position an inlet Camshafl

wheet forward until the pair of valves 1o be adiusted s . .
© iR e 0 e acius and fighten the leg to mounting plate fixings to 7
are fully open. Take care 10 ensure that the tappet N ‘

buckets do not furn during opening.

CAUTION: With the tool fitted, full 360°

MOTE: A

5 The tool mounting piate s marked I and 'EX i //;\ rotation of the engine/camahaft is not
denoting which are the inlet and exhaust sides  possible. The enging must be turned such thatthe
~f the tool. Always ensure ihat the iool -camshattiobes iurn within the available free space
assembly instructions are closaly fottowed 10 .allowed by the tool. Severe tool and camshaft

ensure correct tool operation. ' damage will resuit from camshaft contact with the

‘%mm«
T
o 0 = O 0 —~
O O \
oS, N O O \\
gant i N l,,)}j
e
=
,, E -
fool Mounting Plate Markings Botate in direction of arrow, not fowards tool
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-6, Tumnthe engine over untit the camshaftiobes for the
valves 1o be adjusted point directly away from the
vafves.

Cam Lobe Pointing Away From Valve

7, As the vaives begin to close, the tool legs will
' pravent the valves from rising, allowing the shims to
be remaved using a soft faced lever and a magnet.

NOTE:
"%  The shiny is often a tight fit in the tappet. Usea

suitable soft faced lever and a magnet o
remove the shim from the tappet.

Select a new shim using the charts shown
overpage.

Take the selected replacement shim and lubricale
with engine oil. Fit the shim ¢ the top of the tappet

10.

Turn the engine over until the camishaft fully opens
the valves being adjusted. Remove the tool when
the valve is fully open. Check that the shim has
seated correctly and adjust, if necessary, before
proceeding.

NOTE:

The tool is designed to allow adjustment of 2
pairs of valves without moving the mounting
plate. This is achieved by moving the tool legs
to a new location once one pair has been
adiusted.

11. Repeat the procedure until all valves have been
adjusted.

NOTE:

e A shim selection charl can be found on the

following two pages,
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3 CYLINDER HEAD & CAMSHAFT

CAM CHAIN installation
Removal 1. Fit the cam chain and locate the lower end around

. . the crankshaft gear.
NGOTE: Far access to the cam chain:

v of the cam chain housing

o Disconnect the battery, negative (black) lead 2 Refitthe boltio the o

Frat in the cylinder head, tightening to 10 Nm.
®  Remove e fuel tank (ses section 9). 5 Refit all tems removed for access as described in

) . the relevant sections of this service manual.
*  Ramove the airbox (see section 8}
NOTE:
®  Demove the carm cover {see this section . cos
) { ) s Hefit and reconnect the battery positive (red)

¢  Hemove the cam sghain tensioner {see this tead first.

section}
»  Remove the camshafts {see this section)
®  FAemove the starter gear cover {see section 7}

®  Bemove the right hand erank cover (see ‘starier
gear’ in section 7}

¢ femove the sprag ciutch and drive gear {see
‘starter gear” b sestion 7)

i Rermove the balt from the centre of the cam chain

nowsing in the cylinder head.

1, Centre Bolt

I3

5 The cam chainis remaved from inside the head of
through the crankcase, afier first detaching the
chain from the crankshall gesr




CYLINDER HEAD & CAMSHAFT 3

- Hemove the fuel tank (see section 9).
‘Hemove the airbox {see section 8},

Remove the cam cover.

o

“Remove the cam chain tensionar. -
1. Coolant Drain Plug

‘Remove the camshafts., ) . .
' 4, Release the clip securing the cooiant temperature

: Remove the exhaust system (see section 9). sensor to the thermostat housing and remove the
sensor. Do not disconnect the electrical

connector.

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

Remove the coolant pressure cap on the
. thermostal housing. Release the bieed screw fo

|
|
|
|

..

1. Coclant Temperature Sensor
2. Sensor Retaining Clip

5. Retease the screw securing the thermostat housing
to its support bracket,

e U Y .
RN A 1
R LY A .
\ ) \ -‘ Y // . //—‘ //
H :1 i ; A -

| Thermostat Housing ' -t . }E

1 Bieed Screw

~ | Position a container to collect the displaced cootant. ; ) Pl

e
-
|
ey

Remove the crankcase coolant drain plug and aliow
alt the coolant o drain out,

wy—“""m
|

1. Thermostat Housing Securing screw

roiey
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4 CLUTCH

Fxploded View - Clutch Cover
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CLUTC.

- Exploded View - Clutch Assembly
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Exploded View - Cluich Controls

e
Y
p




CLUTCH 4

CLUTCH CABLE
c 5. Align the lever adjusier and iocknut slots.

Remaval 6. Pull in the clutch lever and turn the inner cable,

Remove the seals and disconnect the battery. anti-clockwise through the slots inthe adjuster and
focknut, until the:cable can be detached from the

Slacken the cable locknut and release the adjuster iever by pushing-downwards.

at the clutch cover end to give maximum play i the

cable,

1. Nut/iocknut Slols

2. Cable Release Poini

7.  Remove the cable from the motoreyale noting the
cable routing,

- Release the clutch cable from the actualing arm by

" pughing the inner cable nipple through the arm and Examination

stiding the cable out of the siot.  Detach the cable o

 bam the bracket, 1. Check the inner cable for free movemeni through
the outer cable.

2. Examins the inner cable for frayed strands,

3. Examine the two inner cable nipples for signs of
lonseness and damage.

Replace the cable if necessary
Aszembty

4. Position the cabie to the motorcycle using the same
routing as noted during removal,

Atach ihe inner cable 1 tHhe dlutch lever and
actuating arm using & reversal of e removal

4
o

Drocess,

’Ac%maiing Arm . Refit the outer cable o the adjuster bracket at the
s cluteh end,

nner Cabie

. NOTE:

- Hemove the CiLi?(Eh lever ggiy:s‘t bolts andlaaiiecﬁ the *  Ensure that the two  adiuster nuts are

_ knu{:kig guard, Temporarily refit the pivot bolt to positioned, one either side of the bracket.

cretain the laver

X 7. Eeb the lover adius

adjustmeant is possible |
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CLUTCH

o]

Set the adjuster at the clutch end to give 2
prefiminary setting of 2-3 mm of free nlay as
measured at the lever,

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

Setthe final adjiustment of the cable o give 0.4-0.8
ity of free-play et the laver by tuming the adiuster
nut and locknut at the lever end. Securs the setling

with the knurled locknut.

Correet Setting, 0.4-0.8 mm

Flemove the lever pivol boit femporardy fitted
earlier) and refit the knuckle guard. Tighlen the
sivot boft 1 & Nm and the fockaui to 3 Mm.

Fleconnect the battery positive {red) lead first.

Refif the seais.

CLUTCH

Disassembly

$ disconnect the battery,

1. Remove th'e_ e
iead first,

negative {biack

2. Slacken the cable locknut and release the adjuster
at the ciuich cover end, to give madmum play inthe
cabie.

1. Cluich Cable

Eas]

. Adiuster

O3

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

Rans 4

1. Acluating Arm

2. Inner Cable




CLUTCH 4

Remove the starter cover and right hand crank
cover and associated starter gears to gain access
tothe clutch cover bolt af the centre-right hand side.

Remove the clutch cover.

Undo the bolts and springs and remove the clutch
pressure plate.

Ramove the clufeh pult rod.

Cluteh pull rod

" Remove allthe cluteh friction plates and steel plates

“together with the anti-udder spring and anti-judder
seat washer, Note the orientation of all components
“as they are removed.

iy

1. Friction Plates

2. Steel Plate

3. Anti-judder Spring

4. Anti-judder Seat Washer

NOTE:

*  The outermost and innermeost friction plates
differ from all nthers and must not be fitted in
any other positions. They are also darker in
colotr.

*  Refer to the final page of this section for details
of clutch friction plate checking.

*  itis not normally necessary to disassemble the
cluich further, but if the ciutch inner and outer
drums are to be removed, proceed as follows:

9. Engage second gear and fock the inner and outer
clutch drums together using service tool T3880305.

1. Service Tool T3880305

10, Depress the rear brake pedalto prevent the engine
from turning, then release the clutch centre nut.




4 CLUTCH

11. Remove the centre nut, bellevile washer, clutch FRICTION PLATE INSPECTION
inner drum and spacer.

Thickness

1. If any friction plate thickness is outside the service

limit, replace the friction plates as a set.
p

1. Centre Nut

2. Bellevilie Washer
1, Cluteh friction Plate

3, iner Drum
Friction plate thickness

4. Spacer
Standard; 3.80 mm - 0.00 + 0.08 min
2. Slide the ciuteh outsr drum gently backwards and Service Hmit: 3.60 mm

iorwards 1o diglodoe the inner bearing sleeve,
2y ot

refully remove the bearing slesve while

supporting cluich drum.

1, Chster drum

2aring steeve

Memove cluich ouler drum leaving the off pump
drive sprocket, bearing and sleeve in place on the

fe-1 0

input shaft.
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. Bend/warp

Check all plates for bend and warp as follows:

lace the plate being checked on a clean swface
plate and attempt {¢ pass a feeler gauge of the
maximum specified thickness between the friction
plate and surface plate at several points around the
plate. 1f the feeler gauge can be passed beneath
ihe friction plate at any point, renew the plates as a
sef.

1. Friction Plate
', Feeler Gauge

Surface Plate

iction plate bend/warp

. Standard:
. Service limit:

0.15 mm
0.20 mm

Assembiy

1.

Position the glutch outer drum to the input shaft and
align the il pump drive pegs with the corresponding
holes in the rear of the ciutch outer drum.

1. Clutch outer drum

2. Oil pump sprocket drive pegs

3. Oil pump drive holes

2.

While holding the clutch outer drum in position and
ensuring correct engagement with the ol pump
drive, refit the bearing sieeve.

1. Outer drum

2. Bearing sieeve

NOTE:

=

When the hearing sleeve is correctly fitted, it
will be a flush Tit with clutch drum face. In
addition, a groove around the input shaft will be
visible when the spacer is correctly fitted,

Fit the spacer o the shaft,

Fit the olutch inner dram.




4 CLUTCH

5. #it a new bellevile washer {‘oul’ mark facing
outwards), and refit tha centre nut.

Dallavilie Washer "Out’ Mark

6. Lock the inner and outer drums together using
service tool T3880308. Depress the rear brake
pedal to prevent the engine from turning, and
tighten the cluteh cenire nut to 105 Nm. Remove
the sarvice took

1. Service Too! TIBRN305

Disengage second gear and check for free rotation
of the clutch inner drurm,

s inspect all friction and stesd plates for sians of wesar,
damage or distortion before re-use. Heplace any
that are not in a serviceable condifion.

BMOTE:

= The innermost and outermost friction

plates are different to the remainder. For
identification, they are darker In colour.

9.

RHOTE:

L

1. Guter Clutch Friction Plate
2. Duter Drum

3. individua! Tags

10.

i1

12.

13

14,

Scak all chutch friciion plates In clean engine oil
hefore fitting the friction plates, steel plates,
anti-judder spring and anii-jludder seat washer to
the clutch basket inthe same order and orientation
as noted dusrng ramoyval.

The outermost clutch friction plate is fitted such
that the outer tags of the plate are engaged with
the corresponding individual tags in the cluich
outer drum,

Refit the olutch pulirod,

Refit the cluich pressure plate togeihe{_"x{viﬁh the
springs and bolts. Tighten the bolts to 10-#m.

Sean and refit the clutch cover incorporating a new
gaskel. Tighten the clutch cover bolls 1o 9 Hm.

Refit the starter cover and gears as described inthe
ransmission section,

Retit the ouisr cable to the adjuster bracket at the ©
oiuich end.
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15, Set the lever adjuster to a point where an agual
adiusiment is possible in both directions.

18, Set the adjuster at the cluteh end o give a
prefiminary setting of 2-3 mm of free-play as
measured at the lever,

217, Operate the clutch lever several times and racheck
' the amount of free-play present af the lever.

18, Setthe final adjustment ot the cable to give 6.4-0.8
- mmotfres-play at the lever by turning the adiuster
nut and locknut at the lever end.

18, Remove the lever pivol bolt (temporarily fitted
. earlier} and refit the knuckie guard. Tighten the
7 pivot bolt to 6§ Nm and the locknut to 3 N,

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

21 Refitthe seats.

A 44
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Exploded View - Balancer Shaft
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BALANCER

he baiancer is fitted to control “pulsing’ within the
ngine. Without any form of balancer, the engine would
piise’ sach time the crankshaft rotated. This ‘pulsing’
would be felt as a vibration which would amplify as the
Brigine speed was increased.

The batancer has the effect of a pair of counterbalance
‘weights which create an equal amount of energy in the
poosite direction, and at the same time as that
produced by the crankshaft, pistons and connecting
-eOCﬁ‘? Because the opposing pulses ocour at the same
oint of crankshaft rotation, and are of an equal
‘magnitude, a state of equilibrium or balance is reached.

balancer shaft is holiow and alsc functions as the
éntrifugat breather,

Removal

NOTE;

* Toremove the balancer, the crankcase halves
must first be separated (see section §).

1. With the crankcase halves separated, §iff out the
balancer shaft complete with the sha#
bearings/circlips.

NOTE:

*  As the shaft is reieased from the crankcase,
the backlash eliminator gear will spring out of
alignment with the crankshaft.

2. Toremove the left hand bearing, slide the bearing,
circlip and bearing from the balancer shaft.
3. Toremove the right hand bearing, release the bolt

and slide the bearing and circlip from the shaft,
GCAUTION: When removing the circlip, | ‘
P L=\ always ensure that the area where the |

breather seal runs does nol become scratched or
damaged Adamaged seal track will cause oilfo be | |
e;ected from the engine.

4. To sirip the backlash eliminator from the driva gear,
release the circlip and remove the wave-washer,

backlash gear and spring.

1. Wave washer

2. Circlip

33




5 BALANCERS

ingpaction

1. inspect all gears for chipped or missing teeth.

2 inspect all bearings for signs of overhealing
(blueing), seized or damaged roliers, and any other
damage.

4. Ensureihe breather tube in the centre of the shaftis
not hiccked by oil, debris etc,

4. Inspect the backlash spring oy deformities,

damage ¢tc.

Assembly/instaliation

1.

bl

b

Ped

1. Wave washer

2. Circlip

. Balancer gear peg
. Backlash spring

wajl

4.

1 the backlash gear was disassembled, fit the
backlash spring to the balancer drive gear,
positioning theaping ends on either side ofthe peq.

Fit the backiash gear, ensuring #s peg is located
clockwise of the batancer gear peg and also
between the spring ends.

Fit the wave washer and secure all components in
position with the circlip.

Lubricate and it the right hand bhearing and C?'}'Ci'g_‘ o}
o N
the shafi.

Apply Threebond TB1305 locking compound tothe
threads of the halancer hearing bolt

Fit the bolt and fighien o 40 Nim,

i

&
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Lubricate and fif the left hand bearing and circlip.
NOTE:

Prior to instaliation, it is essential that the
markings on the backlash eliminator and drive
gears are brought into alignment against the
tension of the spring. This will facilitate

_ correct positioning of the balancer in reiation
1o the crankshaft when both are installed in

- the crankcase.

Using tool T3880016, bring the backlash and drive
gears into alignment against the backiash spring.

:Secure the backiash gear in position with the fixiure
-supplied with the tool by piacing the fixture DeqQs
Beross two gear testh (ensure that the fdure will not
‘ben the way when assembling the balancer to the
srank).

When in alignment, the line on the backlash
gear must be located directly above the drive
gear tooth marked with a dot.

Since the drive gear dot cannot be seen when
the backlash gear is in alignment, always
mark the dot-marked gear tooth with chalk in
order that it can always be identified.

kags

1. Tool T3880016

2. Securing fixture

\\\“\\\’i‘ﬂ
-

1. Backlash gear line/Drive gear dot aligned

16, With the drive and backlash eliminator gears stil
correctly aligned, locate the balancer o the
crankcase aligning the balancer gears and
crankshaft as shown in the illustration below while
ensuring that the bearing circlips locate correctiy in
their corresponding grooves in the crankcase.

1. Balancer backlash and drive gear markings

2. Crankshaft markings
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CAUTION: If the balancer and crankshaft
| £ are not correctly aligned, severe engine
\vibration will occur leading to damage 10 |
components.

B

2. tsrankcase Circlip Grooves

41, Check ihat the balancer and crankshalt are
correcily aligned befare continuing o assemble the
crankoass halves.
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6 CRANKSHAFT/RODS/PISTONS

EMGINE REMOVAL/REFIT

Hemoval
1. Remove the seals and disconnect the batlery,
nagative {hlack) lead first,

i)

Remove the battery,

3. Plage the motoroycle on a paddock stand.

WARNING: Ensure that the motoreycleis |
: L stabilised and adequately supported ‘itca
‘mmvem the risk of injury from the molorcyole
|f‘31 mg

4.  Remove the bo(}} side panels as described in the
bodywork section.

Harmove tha fuel tank and airbox as described in the
fual system section,

g, Dirain the enging ofl Inte a suitable container. Once
il the oil hag drained out, fit e new sealing washer to
the surmnp plug and fit and tighten it to 25 MNm.

WARNING: The ol mav be hot to the |
touch. Dontee? with bot ol may cause the
i be soalded o e,

4

repeatad

WARNING: Profonged  or
& contact with engine of) can lead 1o sKin
drynass, irritation and dermatitis, in addition used |

harmful
Wanr

ot ol contains  polentally
aminants which can causse canter
fxy!othmg and avoid skin contact.

CAUTION: Do not pour oii on the gmund,
down sewers of drains, of Inig waler
sourses. To preveni pollution of water courses
ﬁ“az:: dispose of used off sensibly. If in doubt
Lnontact vour local authority.,

7. Drainthe coolant as described in the cooling system
section.

WARNING: Do not-remove the coolant
Pressure ¢ap when the engine is hot. |

When the engine is hot, the coolant inside the
[cooling system is hot and alse under pressure

Contact with the pressurised coolant will r*ause
scalds am:i skin damage.

. Cootant Drain me%

& Dnece all the coolant has drained out, refit the
soolant drain plug and tighten 1o 13 Nm. Always
use a naw sealing washer,

9. HRelease the ol cooler pipes at their connections
with the sump.

10, Remove the oil cooler assembly from its retaining
brackels and place the assembly to one side. Do
not refease the pipe connections to the cooler,

T

L Ul {[{ ITITARE /

A

L
! A

1. Ol Cooler Pipe Connecticns (Do not remove}

2. 0} Cooler Fixinas/brackets

11, Remove the screw securing the thermostat housing
o its retaining bracket,
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13, Disconnect the bottom radiator hose at the water
pump and the top hose at the cylinder head side
L COver,

. Remove the radiator assermnily complete with the
- thermostat housing and alf water hoses.

. Noting the cable routing and clip posifions,
disconnect the electrical connection to the cooling
© fan as the radiator is detached from the frame.

16. Remove the exhaust downpipes, and silencer as
detailed in the fuel system section.

wary |

1. Downpipe to Head Fixings

17. Detach the rear brake pedal return spring then
remove the clevis pin connechng the foctbrake
pedal to the rear brake master cyclinder.

1. Clevis Pin

2. Clevis Pin Retaining Clip
3. Return Spring

4. Brake Pedal Pivol Bolt

18. Remove the brake pedal.

15, Remove the left hand conirol plate, and detach the
right hand controb plate.  Secure the right hand
control plate/rear brake master cylinder to prevent it

from hanging on the brake hose.

20, Disconnect all electrical connections from the main

harness 1o the engine.

21. Remove the dlip from the throttle cable adjuster.

i
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an  Disconnect the throtile cable from the throtthe
hodies.

1. Actuating Arm

[EID)

1. Cuter Cable 2 inner Cable
%, Adjuster Locknut

25 Remove the blanking plugs covering the swinging

2. Cable Bracket arm pivet boits,
na  Siacken the clutch cable locknut and release the 05 Slacken, but do not remove, the swinging anm pivot

adjuster at the cluich cover end 1o give maximum
nlay in the cable.

holls.

'\\\ = o .
2, f i
)

-

ad

1, &luteh Cable

26. Femove the sprocket cover,

2. Adjuster :
p7. Atihe swinging arm, slacken the sccentric adjuster

24 Release the cluich cable from the actuating arm by clamp bolls,
pushing the inner cable ripple through the arm and
sliding the cable out of the slotin the arm. Delach 58, Turn both eccentric adjusters fo the position which
she cable from the brackel, gives the maximurm amourt of free play in the chain,

20, Remove the chain guard.

50, Place ajack benaath the engine and ensure that the-
frame is adecuately and securely supported.

41, Rermove the rear lower engine mounting bofis.
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A CAUTION:  To prevent damage 1o |
—.%  components,

ier

b
BN

. Remove all other engine mounting bolis except
thase to the front of the cylinder head.

. Slacken the engine mounting bolis to the front of the
cylinder head,

. Lower the jack allowing the engine to pivot around
the front mounting boits.

lower the engine very
carafully. Particularly vilnerable items at this fim

-{include the throttie position sensor and accessory |

‘socket. l

NOTE:

Collect the drive chain rubbing block as the
engine is lowered.

Note the position and grientation of the radiator
mounting brackets under the front mounting
- halls,

With the help of an assistant, remove the remaining
engine mounting bolts and iower the engine to altow
the drive chain 1o be detached from the ouiput
sprockeat,

Remove the engine from the frame,

instailation
1. Position the engine beneath the frame,

2. Raise the engine and:focate the drive chain to the
output sprocket.

3. ARetitthe front engine mounting bolts to the cylinder
head.

4. Hame the enging, and, remambering o locate the
drive chain rubbing block, refit the remaining engine
mounting bolts.

5,  Tighten all engine mounting bolts to 80 Nm, in ths
following sequence:

* Left hand front upper.
*  Right hand front upper.

* Al remaining left hand bolts working from
upper to lower,
* Al remaining right hand boits working from
upper {o lower.
6.  Tighten the swinging arm pivot bolts to 85 Nm. Refit
plugs o frame,

1. Swinging Arm Pivot Bolt
7. Raconnect the neutral switch wire.

8. Refit the sprocket cover and tighien the boltls to 9

MNm.

8. Refit the clutch cable and set the adjuster at the
clulch end to give a prefiminary setting of 2-3 mm of
frae~play as measurad at the lever,

NOTE:

*  To accurately adjust the clutch cabile, i is
assential that the knuckle guard is first removed
from the clutch lever, and the lever's pivel bolt
temporarily refitled.
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10. Operate the clutch lever several times and rechack
the amount of free-play pressent.

11, Setthe final adjustment of the cable to give 0.4-0.8
mim of free-play at the levar by turning the adjuster
nut and locknut at the lever end. Tighlen the Jock

fing.

1, Clutsh Lever
2, Correct Setting, 0.4-0.8 mm
15 memove the lsver pivel bolt (emporarly fitted

warlier) and refit the knuckle guard. Tighten the
nivot bolt to & Nm and the focknut fo 3 Mg,

nafit the throttle cable to the throttie bodies. When
sorrectly set, the ihroifle must have 2-3 mm o free
olzy at the throttle twist grip. 1 there is mote oF legs
than 2-3 mm of free-nlay present, the throttle cable
must be adjusted,

g

| WARNING: Operation of the motorcycle
with an incorrectly adjusted, incorrectly
| routed, sticking or damaged throttle cabie could

linterfere with thewpsraiion of the brakes, clutch or
the throttle itseif. Any of these conditions could
‘result in loss of control of the moitorcycle and an
|accident.

WARNING: Move the handlebars to left’
and right fuli lock whiie 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. ;

i

Adjuster - Twist Grip End
2, Adiuster - Throttle Body End

2
[

14, Setihe cable adjuster at the twist grip endsuch that
it has an ecual amount of adiustment in each
direction,

15, Selthe adjuster at the throttle body end of the cabl
o give 2-3mm of play at the throttle twist grip. -
Tighten the locknut. '

16, Make zny minor adjustments as necassary 1o give

2.3 mm of play using the adjuster al the twist grip
end of the cable, Tighten the locknut, '

17. Refil the throttle cabie clip.

. locknuts are tightensd, A locose throttle
‘cable adjuster could cause the throtile to atick
lleading to loss of control and an accident. :

18, Reconpect all remaining electrical connections 1o
the engine.

Eauge )




CRANKSHAFT/RODS/PISTONS 6

a1,

P2,

S23

. Locate and secure the oil cooler to the lower

mounting brackets. Tighten the fixing to 9 Nm.

incorparating new sealing washers to both sides of
the connections, fit and tighten the oil cooler pipes
tothe sump. Tighten the connections to 25 Nm.

Llsing new seals at the cylinder head end, refit the
gexhaust system as described in the fuel system
saction.

1. Downpipe to Head Fixings

Position the radigiorfthermosiat assembly to the
lower radiator mounting brackets.

Locate the top and bottom hoses and tighten the
clips.

24,

27.

Tighten the radiator upper mounting bolis to 9 Nm
and the thermostat housing fixing to 5 Nm.

Reconnect the cooling fan and securs the cable as
noted during removal. ..

Refit the coolant temperature sensor and retain with
the ciip.

Fefit the left hand control plate assembly. Tighten
the farger fixings to 27 Nm and the smaller fixing to @
Nm.

1. Controf Plate

2. Larger Fixings

3. Smalier Fixing

28.

28

Refit the right hand control plate assembly ensuring
that the rear brake master cylinder and hoses are
correctly positioned. Tighten the fixings 1o 27 Nm.

Hefit the brake pedalio the control plate and fighten
the pivot boli to 27 Nm. Check that the pedal moves
freely and rectify any tighiness as necessary,
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30. Refit the clevis pin the the rear brake pedal/master
aylinder push rod and retain with a new clip. Refit
the return spring.

=0\
|
an
1 3
P
-
kazn ”“*“-M‘;‘;;ﬁ

1. Clevis Pin

2. Clevis Pin Retaining Chip
3. Beturn Spring

4. Brake Pedal Pivot Bolt

Refill the engine with carrect specification ofl as
detailed in the jubrication section.

Fefit the airbox and fueltank as desoribed In the fuel
system section.

34.

36.

37.

38.

32.

Refit all bodywork previously removed.

Refit the batiery and connec! positive (red) lead
first.

Fefit the seats.

Support the matoreycle and remaove the paddock
stand, Park the motorgyale on the side stand,

Set the chain adjustment as described in the rear
suspension/final drive section,

Tighten the eccentric adjuster clamp boits to 33 Nm.

LR
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CRANKCASES
1
CAUTION: The wupper and lower

crankcases are machined as a matched |

set and must never be assembled to non-matching |
thalves. Doing se will cause seizure of the engine. |

“HBefore the crankcase halves can be separaied, the
“engine must be removed from the frame and the
SAdflowing itemns must also be removed

Sump.

£ngine covers,

Startar drive mechanisn.
4 Clutch,

§ Oil pump drive chain/gears

Disassambly

ﬂ CAUTION: Failure to follow the correct |
L screw release sequence may result in
srmanent crankcase damage.

Working on the upper crankcase bolts first, release
the bolts in the sequence shown below.

32 30 29

| 26
Upper Crankcase Bolt Release Sequence

2 Invert the engine 1o give access o the lowsr
crankcase boits.

3. Release the lower crankcase bolls in the sequence
shown in the diagram below.

14 20 8 16 15 17 % 13 10
w “ an s \ \ i o
~ R B 4 ' : i
S { N VR P S
T :
2
& -
5

Lower Crankcase Boit Release Sequence

4.  Separate the lower and upper crankcases ensuring
that the 3 locating dowels remain in the upper
crankocase,

A CAUTION: Do not use levers to separate |
the upper and lower sections of the |
crankcase or damage 1o the crankcases could |
result. i

NOTE:

* At this point the transmission shafls,
crankshaft, bearings etc. can bhe removed.
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Assembly

1.

1

Cat

4,

e

.51

Use high flash-point soivent to clean the crankcase
mating faces. Wipe the surfaces clean with a
fint-froe cioth.

Apply Loctite 848 o the outer races of the gearbox
hearings.  Fit the gearbox shafts (if removed),
ansuring the locating ring on the input shaft iz in
sosition in the circlip groove on the crankcase.

Ensure that the transmission is in neuiral,

Ensure that the 3 locating dowels are in position
the upper crankcase.

. Loocating dowels

Apply a thin bead of silicone sealant to the lower
tactory,

crankcase mating  faces. (AL the

Three-bond 12078 s used).

%becnme disiodged and could block the oil
ipassages in the @
i engine damage.

8. Install and lubricate the crankshaft bearing shells
with clean engine oil (see bearing selection before
proceeding). :

7. Lubricate the crankshalt journals with clean engine .
il

8. Locate the oil gaflery G ring to the upper crankcase,

1. G ring

9 Position the lower crankcase to the upper, ensuring.

CAUTION: Do not use excessive|
amounts of sealer. The exira sealer may

Keases causing severe

that all selectors engage correctly.  An assistant”
may be required to support the crankease dur
alignment. :

Kaist] Vd
Selector Forks

10, Fit the screws into the lower crankecase and hand
fighten,

o 4




CRANKSHAFT/RODS/PISTONS 6

nvert the engine.

Fit the screws into the upper crankcase and hand
tighten.

The crankcase screws are tightened in stages.

Two different sizes of crankcase screw are
used. All screws are tightened through the first
stage of the tightening procedure but only the
Ma size screws are tightened at the second

stage.
CAUTION: Failure to foliow the correct

screw tightening sequence may result in

permanent crankcase damage.

tage 1 ~ all screws
3. Invert the engine.

Inthe correct sequence, tighten all lower crankcase
screws to 12 Nm.

ower Crankcase Bolt Tightening Sequence

invert the engine.

Inthe correct sequence, tighien all upper crankcase
screws 1o 12 Nm,

i o

32 30 29

- 26
Upper Crankcase Boit Tightening Sequence

Siage 2 - M8 scraws only

15, invert the engine.

In the correct sequence, tighten only the M8 size
lower crankcase screws to 28 Nm.
16, Invert the engine.
in the correct sequence, tighten only the M8 size
upper crankcase screws 1 28 Nm,

17. Rotaie the crankshafl clockwise,

spots and reclify as necessary,

Chack for tight

ol
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CHANKSHAFT

NOTE:

& Before the srankshafl ¢an be removed, the two

halves of the crankease must first be separaled.

B ermovat

1. Pemaove the connecting rods.

5 Remove the alternator rotor from the crankshaft as
described in section 16,

3. Remove the sprag clutch as described in section 7.

4. Slide the sprag clutch needie roller bearing, drive

gear and ptain washer from ihe ¢rankshail.

Bemove the cam chain as described in the oylinder
haad section.

& Release and remove ihe crankshafl from the upper
crankcase,

REOTE:

*  Remove all bearings and inspect for damage,
wear, overheating (blueing) and any other signs
of deterioration. Fleplace the bearings as o setif
necessary.

installation

| CAUTION: Always check the bearing |
s journal clearance; as described in the
following pages, bafore final assembly of the
icrankshaft. Failure 1o correctly select crankshaft
gbearings will result in severa engine damage.

1. Select and it new main and hig end hearings using
the selection processes detailed fater in this
section.

2. lubricate a¥ bearings with engine oil.

Ensure that the crankshaft Is clean, and that the

aiiways within the crank are clean and free from
biockages and debris.

NOTE:

e Pprorto instailation, i1 1s essential that the
markings on the backiash eliminator and drive
gears are brought into alignment against the
tension of the spring.  This will facilitate
correct positioning of the balancer in refation
1o the orankshaf when both are instalied in
the crankease.

1. Backlash gear line
2. Drive gear dot.

4. Using tool TS8R001E, bring the backlash and driv

gears into alignment against the backiash spring.

Secure the backiash gear in position with the fixtur
synplied with the tool by placing the fixture peg
across two gear teeth (ensure that the fixture wilinot
be in the way when assembling the balancer toth
crank}.

o

1A
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NOTE:
¢ When in alignment, the line on the backiash
gear must be ocated directly above the drive
gear tooth marked with a dot.

Since the drive gear dot cannot be seen when
the backiash gear is in alignment, always
mark the dot-marked gear tooth with chalk in
order that it can always be identified.

Sl M

. Backlash gear line/Drive gear dot aligned

. With the drive and backiash eliminator gears stil
correctly  aligned, locate the balancer 1 the
crankcase aligning the balancer gears and
crankshaft as shown in the ilustration below while
ensuring that the bearing circlips locate correctiy in
- thalr corresponding grooves in the crankcase.

1. Balancer backlash and drive gear markings

2. Crankshaft markings
CAUTION: If the balancer and crankshaft |
i A are not correctly aligned, severe engine |

ivibratinn will occur leading to damage 1o

|components,

1. Circlips

2. Crankcase Circlip Grooves

7. Check that the balancer and crankshafi are
correctly aligned betfore continuing to assemble the
crankcase halves.

8. Refitthe connecting rods as described elsewhera in
this section.

9.  Assemble the crankcases as described sariler in
this sechion.

EO
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CONNECTING RQDS
Removal

Connecting rods may be removed from the engine after
first removing it from the frame. The cylinder head must
na removed and the crankcase halves separated.

1 Mark each hig end cap and connecting rod to
identify both items as & matched pair and to identity
the correct orentation of the bearing cap 1o the
gonnecting rod.

2. fHeiease the connecting rod nuts and remove the
big end cap. Ensure that the bearing shell remaing
in place in the cap.

s i may be necessary lo gently tap the big end
nap with a rubber maitet to release the cap from
the bolis.

Push the connecting rod up through the crankcase
and collect the piston and connecting rod from the
iop.

4. Label the assembly fo identify the cylinder from
which it was removed,

CAUTION: Never re-use conneciing rod |
N\ bolts or nuts. If the cornecting rod sap is |
surbed, always renew the bolis and nuts. Using
s griginal nuts and bolts may iead o severe

angine damage.

& Remaove The liner using too! T3RBOGIE as described
o
latar in this section.

Installation

NOTE:

*  Clean the connecting rod with high flash-point
solvent.

= pemove all bearings and Inspect for damageg, -
wear and any signs of deterioration and replace
as necessary.

1. Fit new connecting rod bolts 1o the big end.

NOTE:

®  Ensure the piston is fitted correctly to the
connecting rod, (that is with the oil hole in the -
connecting rod on the opposite side from the -
arrow on the piston crown).

1. Connecting Rod with Ol Hole Arrowed

2. Piston Arrow

Connecting rod belts and nuts are treated with
an anti-rust solution which must not be .
removed.

2. Apply molybdenum disuiphide grease 10 the uppe
inner surface of the connecting rod big end.
NOTE:
" -4

Avoid touching any bearing surfaces of th
hearing shells with the hand.
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Apply sificone sealer fo ihe liner-fo-crankcase 8.  Alignthe connectingrod to the crankshaft and fit the
mating face. big end cap. Tighten the cap (using new nuts and
bolis) as foilows:

Lubricate the threads of the bolt and the face of the
nut with molybdenum disuiphide grease. Tighten
the nuts progressively in 2 stages; -

igz CAUTION: The torque characteristics of
: the connecting rod nuts and bolls are |
sensitive to the rate at which they are tightened.
all the torque is applied in one action, the boit may |
be stretched and the nut may become loose when |
in service resuiting in an expensive engine failure.

firstly o 14 Nm

then through 120° of it rotation as measured
using  the  Triumph forgue tum  gauge
3880105-T0301.

Fit the QiS{C‘ﬁ and COﬂﬂ@CﬁHg ro a&:sembiy into the Ter acgurateiy gauge the 1209 {:urnr fit tha tool
fliner, between the socket and the drive handle and locais
the socket to the big end nut. Pigk an increment
point on the torgue turn gauge which afigns with a
suitable reference point. Tighten the bolts until 12 of
the: 109 gauge increments have rotated past the
chosen point.

Fi ha lner indo the crankcase ensuring that the
arrow on ihe piston faces forward, and the cil hole in
the connecting rod faces rearward.

VTR
ROTE:

Ensure that the pistonfliner/connecting rod
assembiy aligns correctly with the crankpin
duritig assembly into the crankcase.

Service Tool 3880105-TO301

7}

: Crankpin

. Big End

Selecl big end Dearing shells using the selection
process described elsewhere in this section,

Lubricate hoth surfaces of the bearing shells with

1
engine o and it {¢ the connecting rad and big end
n

3]



& CRANKSHAFT/RODS/PISTONS

CONMECTING ROD BIG END BEARING
SELECTION/CRANKPIN WEAR CHECK

1 Measure the bearing and crankpin clearance as
follows.

MOTE:

¢ 35 not turn the connecting rod and crankshatt
during the clearance measurement as this will
damage the plastigauge. The crankpin
clearances are measured using 'Plastigauge’
(Triumph part number 3880150-T0301).

]

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

4. Wipe the exposed areas of the crankpin, and the
bearing face inside the cap.

4. Apply a thin smear of grease fo the journal and a
small quantity of silicone release agent 1o the
bearing,

% Trm a length of the plastigauge to fit across the
ournat. Fitthe strip to the journal using the greass
to hold the plastigauge in place.

weads of the bolt and the face of the
wnum disuiphide grease. Refit the
1d tighten the big end nuts as

& tubricate the th
rt with motvi
nearng and cap &
descrihad earliern

E

fplease the nuts and remove the cap being
measured,  Using the gauge provided with the
olastigauge Kt measure the widih of the
sompressed plastigauge.

wecking the Measured Clearance

ozom rod big end bearing/crankpin ciearance

$.086 - D.066 mm

¢.1 mm

Standard:
Servige limit:

NOTE:

. If the measured clearance exceeds the service
limit, measure the crankpin diameter.

Crankpin diameter

Standard: 40,946 ~ 40560 mm
Service Himil: 40,932 mm
NOTE:

¢ It any crankpin has worn beyond the setvice
limit, the crankshaft must be replaced. Duelo
the advanced technigques used during
manufacture, the crankshaft cannot be reground
and no oversize bearings are svallable.

CONNECTING ROD BEARING SELECTION

Minor differences in connecting rod dirmensions ars
nompensated for by using selective bearings. For further
information on  hearing  part number 1o colour
cross-references, see the latest parts microfiche,

1 Salect the correct big end bearing sheli as follows:
o Measure each crankpin diameter.
+ Check connecting rod for either an A or B mark.

2 Select the correct bearings by matching the
information found with the chart bejow.

Big end bearing selection chart (mm’s)

Sheit Colour
Rod Marking

Crankpin Dia

White Red Red_ Blue

2 A B 1 B
A0.960 | 40.953 | 40.960 |40.953:
40 954 140.946 |40.954 140.946
Running Clearance 0.036 - 0.0666

For ingtance.

Con-rod Mark A
Crankpin Diameter 45.851 mm
Required Bearing Red
NOTE:

*  Repeat the measurements for ail connecting
rods and their respective crankpins,

* i is normal for the bearings selected to dif ;
rom one connecting rod 1o anofher.

5 install the naw bearings in the connecting rod,

CAUTION: Always confirm, using the
- plastigauge method, that the rupning:

glearance is correct befors final assembiy. Seve
‘ieng%ne damage could resuit from incorrect
|clearance.

P 4 &
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NKSHAFT MAIN BEARING/JOURNAL WEAR

Main Bearing Selection Chart (al! dimensions in mm’s}

-Shei‘! Colour White Red Biue Green ]
rankcase Bore 41.109 41.118 41.127 41,427
' 41.10t1 41.101 41.110 41.119
Adournal Dia’ 37.978 37.976 37.978 37.968
37.968 37.960 37.960 37.860
“"Running 0,043 0.044 0.043 0.044
Clearance 0.02¢ 0.020 0.018 0.020

Winor differences in cranksha® dimensions are
sitpensated for by using sedective bearings. For further
nformation on bearing part number o colour
cross-references, see the latest parts microtiche.

- Measure the bearing to crankshaft main journai
- clearance using plastigauge (Triumph part number
C3880150-TO301).  Use the method described in
- connacting rod clearance measurement,

';‘mcking crankpin clearance using plastigauge

rankshaft main bearing/iournal clearance

0.019 ~ G.044 mm
.08 mm max.

Standard:
Service limit:

it the clearance axceads the service imit, measure
the diameter of the crankshaft main journal.

rankshaft main journal diameter

Standard: 37.960 - 37.976 mm
- Service limit: 37.936 mm
NQTE

vl
i any journal ras worn beyond the service Himit,
the crankshaft must be replaced. Due 1o the
techniques used during manufacture, the
crankshafl cannot be reground and no oversize
bearings are avaiiable.

Select hearings as follows:

1. Measure and record the diameler of each

crarkshaft main bearing journal,

2. Measure and record each main bearing bore
diameter in the crankcase (bearings removed),

Compare the data found with the chart above to select
hearings individually by journal.

For example:

Crankshaft Journal diameter 37.872 mm
Crankcase Bore 41120 mm
Bearing Required BLUE

NOTE:

* i is normal for the bearings selected to differ
from one journal to ancther.

* His also normal for there to be two options of
bearing shell colour. in such cases, pick the
shell size which gives the greaier running
clearance.

‘ CAUTION: Always confirm, using the
L plastigauge method, that the running |
| clearance is correct before final assembly. Severe ‘
‘engine damage could result from incorrect |

 clearance. ‘

Crankshaf End Fioat

0.05 - 0.20 mm
0.4 mm max

Standard
Service Limit

MOTE:

*  Crankshaft end float is controlled by the
tolerances in  crankshaft and crankoase
machining. No thrust washers are used. |f
orankshaft and float is ouiside the specified
limit, the crankshafl and/or the crankcases
must be replaced.

s
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PISTONS
Disazsembly

MOTE:

¢  The pistons and connecting rods can be

separated after removing the cylinder head and
finers. It is nol necessary fo remove the
connaecting rods from the crankshafi

1. Hemove the liner, using ool TE8B03145, as

described later in this section.

Remove the gudgeon pin circlip from one side ofthe
piston.

Hemoving the Gudgeon Pin Circlip

Femove the gudgeon pin by pushing the pin
through the piston and rod toward the side from
which the circlip was removed.

CAUTION: Never force the gudgeon pin
through the piston. This may cause.
damage to the piston which may also damage the -
tiner when assembled. 3

NOTE:

o

¥ the gudgeon pin is found to be tight in the
piston, check the piston for a withess mark
caused by the circlip. Carefully remove the
mark to allow the pin to be removead,

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

Piston Wear Check
1. Measure the piston cutside diarmetar, 5 mm up from
the bottom of the piston and at 80° to the direction of
the qudgeon pin. :
| |
T [TJ
- ) !
! - !
| :
3 k L-“‘E\ m
I S\ |
| _‘_th:;/ | ¥ 2
- o i
1 |
gager

1. Piston Outside Diameter
2. Measurement Point (3mm Up The Piston Skird)
3. Circlip Bemoval Groove

Piston outside diameter

Cylinders 1 & 3: 78.96 - 78.98 mm

Service timit 78.87
Cylinder 2. 78.97 - 78.96 mm
Service limit 78.86

Replace the piston ifthe measurad diameter falls outside ©
the specified fimit. ¥

Piston Rings/Ring Grooves

Check the pisions for uneven groove wear by visualy
ingpecting the ring grooves.

It all the rings do not fit paratiel to the groove upper and
lower surfaces, the piston must be replaced.

Clean the piston ring grooves.

Fit the piston rings fo the pistans. Check, us
gauges, for the correct clearance belween the 1y
grooves and the rings. Heplace the piston and rings i
outsice the specified mit.

[alils 1A
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ston Ring to Ring Groove Clearance Check

tor ring/Groove Clearance

Top ¢.02 - 0.06 mm
soond 0.02 - 0.06 mm

iston Ring Gap

Before final assembly the piston ring gap, when
fitted in the liner, must first be checked.

Place the piston ring inside the iner.

‘Push the ring into the top of the cylinder, using the
“piston to hotd the ring square with the inside ot the
are. Continue 1o push the ring inte the bore untit the
“third groove of the piston is level with the cylinder
“fop, around full circurmterence of cylinder.

37 Aemove the pision and measure the gap belween
the ends of the piston ring using feeler gauges.

Piston Ring End Gap Tolerances

Top 0.28 - 0.43 mm
Second 0.43 - 0.58 mim
Qii Control  0.33 - 0.88 mim

4. |fthe ring gap is found o be too small, the ring end
must be carefully filed untii the correct gap is
achieved. 1 the gap is too large, replace the rings
with anew set. [fthe gapremains tog large with new
rings fitted, both the piston and liner musl be
raplacedd.

Piston Assembly

1. Thoroughly clean the piston ring grocoves and fit the
piston rings to the piston.

NOTE:

*  Thetopring upper surface is marked ‘N’ and can
be identified by a chamfer on the inside edge.
The top ring has a shiny grey appearance,

*  The second ring upper surface is also marked
‘N’ but is plain on the inside edge and has a
bronzZe appearance.

*  The oil control rings can be fitted with either
face upward.

Top Ring

Pistan Ring ldentification
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2. Fitthe piston onto the connecting rod with the arrow Cylinder Wear
ar the piston crown facing AWAY from the oil hole in
the connacting rod. Measure the ingide diameter of each cylinder using an
_ ‘ _ _ internal rmicrometer or .similar accurate measuring
3. Align the small end in the connecting rod with the anuipment, Ce
nudgeon pin hole in the piston. k
5 o ' ond and oud Cylinder bore diameter
4. Lubricate the piston, smalt end and gudgeon pin
= - 7 -
with olean engine oil and it the gudgeon pin, Standard: 79.030 - 79.050 mm
Searvice limit: 79.1 mm
5 Fit new circlips on both sides of the gudgson pin . . . ,
A ' ’ guadeon p 1. Check the diameter at points 1, 2 and 3.

from the piston. This could seize the engine and |

ensuring the circlips ars correctly filed in the
arooves,

WARNING: Failure t¢ use new gudgecn
pin circlips could allow the pin to defach

lead to an accident. ]

& The pisten ring gaps must be arranged as shown in

the diagram below

econd Ring
=. Sieel Ol Conirel Rings
4. Qi Control Ring Expander

NOTE:

®  The top ring gap should be positioned inthe ¥
o'clock position, the second ring gap in the 3
o'clock position and the steel ¢il control ring
gaps in the 9 & 3 o'clock positions {one i each
position].

7. Fi the lner onto the ciston using a gentle rocking

rmotion to engage the rings in the bore.

-,
N— Ve
= % i
oy e I
i :
i
4 ¥ w
o ol vl il T ey
jacr VT

Test Positions For Bore Wear Check
{bore shown in section}

2. fany reading is outside the specified limits, replace
the liner and pision as an assembly,

g PR
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J A CAUTION: The cylinder liners are made of |

| steel alloy and therefore can be easily |

damaged. Handie with care, ensuring the eylinder |
' bore is not scratched. !

i N e

4. Carefully fit the tool fully into the cylinder bore,
positioning the tool legs on the crankcase. Turn the
iocking nut clockwise until the rubber sleave on the
toof tightly grips the bore of the liner.

5. Check that the tool tegs are positioned to allow
withdrawal of the liner, then turn the extraction nut
clockwise to extract the liner. Take care to ensure
that the piston / connecting rod is not allowed to fall
against the inside of the crankcase.

Paint Mark 6. Turn the locking nut anticiockwise to refease the
8 liner,
Mtk aach Biner to identify correct orientation and
. the cylinder number from which it has been NOTE:

: fomoved. *  The tool must only be used to release the seal

Turn the crankshaft untif the piston in the finer to be between the liner and the crankcase. It is not
rgmg'ijed iS a-{ ﬁ‘]e boﬂom O‘f ftS Sir(}ke— intended that the tﬂol iS Hsed 1‘.0 fu"y e)(tract the
tiner. Once the sealis released, the tool mustbe
removed and the liner extracted by hand.

Tool 73880315

ﬁraction nut
ocking nut

Check that the locking nut on tool T38BO315 is
icose, then fully unsorew the extraction nut,

o0
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Instaliation NOTE:
- o . *  The liners have a chamfer at the bottom of the
1. Thoroughiy clean the liner removing ail fraces of old . e . .
. hore enabling fitling of the piston without need -
siicone seaaler. . e
for a piston ring SOMPpESSSOY.
2.  Femove all races of sealer from the crankcase . _ o
[aYaTs 1 .
ROTES. i " CAUTION: Fit each liner over whichever |
Apply silicone sealer to the liner to orankcase ‘ piston is at TDC. When turning the|
mating face. ‘engine, do not allow the pistons to contact the
o \inside of the crankcase and also do not allow fitted |
!mers o lift off the crankcase base.
5. Continue fitting each liner in turn uniil aii are f%ﬁed
and sealed.
NOTE:
= When the liners have been fitted, they should
nothe disturbed, i itis necessarytoremovethe
liner after fitting, the sealer must he re-applied.
iadi
1. Liner

7. Gosier Ares

iy apch fiver over the piston using a gentle rocking
rmotion to allow comprassion of the piston rings.

QA
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Exploded View, Input and Ouipit Shafis
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Expioded View, Sprag Clutch and Starter Gears
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Exploded View, Gear Selectors and Drum
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Exploded View, Gear Change Mechanism
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SELECTOR SHAFT, SELECTOR FORKSE & DRUM

Remaval

4

NOTE:

¢ in arder to remove the selector mechanism, the
angire must first be removed from the frame
and the two halves of the crankcase separated.
Sefer to the relevani sectlons for removal
procedures.

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

Remove the fixing and take out the "U' shaped
keeper plate from the selector shaft. Discard the

fixing.
P o
(}v_}—\\/* e 1 Y; B P
f(\ \‘\ & 2 \ N N _ﬁff
\ \\ \\\\“ N TEFWM
'/l Vo= B /]

1. Fhing
aapar plate
Salector shaft

CAUTION: The selector furks can he |
fitted incorrectly. Ensure the position |
‘s orientation of the selector forks are marked |
Cwrior to removal. Incorrech fitting of the esslecior |‘
forks will cause gearbox damage. ‘

NOTE:
*  The cenire selector fork incates in the selacior
drum as shown below:

g"fi}ﬁ"’" L

p

1. Selector forlk stop

2. Selector fork drum guide
3. Salector drum

4. Using a suitabke tool, push the selector shafl out '
from the crankcase in the direction of the keeper -
nlaie.  Ceilsct sach selector fork as they are
released by the selector shaft.

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

Ramove the e-clip and washar from the gear pedal
end of the gear change shaft, '

ik

1, Gear change shaft
2. E-clip

o
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- Withdraw the gear change shaft from the clutch end
of the crankcase and collect the washer from inside
the crankcase,

Gear change shaft
‘Washer

‘- The detent arm is held in position under spring
pressure.

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

“Withdraw the detent arm complete with #is spring
-and washer. Discard the fixing.

Hemove the fidng from the centre of the detem

swheel and withdraw the wheal

NOTE:
*  To prevent drum rotation, use a stout rod
threugh cne of the through-holes in the drum.

10. Reisase and remove the bolt securing the selector
drum bearing 1o the crankcase. Discard the bolt,

_..\\ /
|
1. Boit

11. Ease the selector drum backwards and forwards to
push the drum bearing out of the crankease.

12, Withdraw the drum from within the crankcase,

Selector drum removal
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inspection

1. Examine all components for damage and/or wear,
paying particular attention to the selector torks and
selector drum. Feplace any parts that are damaged
andior worn,

Cear salector fork thickness

5.85 mm -1 0.05 mm
570 mm -+ 4.00 mm

Standard

Service limi
Gear selector graove width
8.05 mm & 0.05 mm
£.258 mm 4+ 0.00 mm

Standard
Service limit
Selector fork io groove Cigarance

0.55 mm max
Examine the gear change shaft seal for damage
and/or wear. Feplace the seal if damaged and/or
WOrT.

insizliaiion

MOTE:

#  The detent whesl is kKeved o the selector drum

Pogiion ihe salerior drum inie the crankeass.

Lonating the selector drum

2. using clean engine oil, iubricate the selector drum
hearing.

3. Position the bearing inio the crankcase recaess and
angage with the selector drum.

Fiafit the hearing retalner. Secure with a new belt
and tighten o 12 Nm.

1. Bearing Retaining Bolt

5. Fit tha detent whee! engaging the wheel with the
tocator pin inthe setector drum. Tighten a new fixing
t0 12 Nm.

8. Assemble the detent arm as noted on removal and

piace up to the crankcase.

1. Washer

2. Detent arm

3. Spring

4, Fixing .

7. Hold the detent arm assembly in position and fita:.
new fixing. Start the thread and push the detent
arm, using finger pressure, o locate on the detent:
wheel. Ensure the detent arm remaing correctly
incated on the detent wheel, Tighten the canscrew
12 Nm.

TE L
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Rotate the selecior drum and ensure a smooth
movement, Rectify as necessary.

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

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

CAUTION: Take care to avoid damaging |
: the lip of the seal when inserting the gear |
change shaft into the crankcase, A damaged seal t
will lead to oil loss and could result in engine
‘damage. |

change shaft into the crankcase. Gentiy push the

gear change lever end of the shaft through the

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

e kA

’i Gearchange shaft
. Washer

ioal
tent
tent:
oy

12. Ensure that the gear change shaft locates in the
detent wheel/arm and that the spring fils over the
abutment bolt.

1. Gear change shaft

2. Detent Arm

3. Abutment bolt

4. Spring

13. Fitthe large washer and e-clip to the gear pedal end
of the gear iever shaft.

kakh

1. Gear change shaft

2. E-clip

14, Fit the gear pedal to the shaft in the same
orientation as noted prior to removal. Tighten the
fixing to 8 Nm.

15, Position the selector drum in the neutral position,
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16, Check ihat the detent arm locates in the raised NOTE:
profile in the detent whesl {neutral position). *  The centre selector fork locates in the selector
drum as shown below:

i. Haised profile -
2. Detent arm 1. Selector fork stop

| - 2. Seiector fork drum guide

| A5 CAUTION: The selector forks can be 3. Seiector drum

Mﬂ:.m%u u.m?u incorrectly,.  Ensure the position 18. Fitthe ‘U’ shaped keeper plate.

and orieniafion of the selector forks are the same

}as noted during removal. Ingorrect fitting of the 19, Fit a new capsoerew, and tighten fo 12 Nm.

| selector forks will sause gearbox damage when

| changing gear, 20. Fit the input and outpwt shafts as described

o ‘ glsewhere in this section.
17, Pushthe selecior shaft inte the crankease from the
keeper plate and, As the shalt s inserted locate the
selector forks and a new Chring {O-ring iocated at
e keeper plate end,
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Romaval

The input and output shaft assemblies can be lifted out of
the upper crankcase after the crankcase halves have
‘besn separated. For details of crankcase separation,
-tefer (o the crankcase section.

“Instaliation
'_'1. Place the output shaft in position in the crankcase.

Ensure the retaining ring on the bearing iocates in
the groove provided in the crankease,

1. Groove in ¢rankcase
% Retaining ring

INPUT AND QUTPUT SHAFTS ASSEMBLIES 3.

Ensure the dowel in the output shaft needle roller
bearing is positioned to locate in the hole provided
irn the upper crankcase.

1. Rolier bearing
2. Dowsel

4.

Ensure the output shaft seal aligns with its recess in
the crankcase.

Repeat steps 1 10 3 for the input shaft and ensure
that both sets of gear mesh correctly and that the
haif-circlip is correctly located and s not
accidentally omitted.
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INPUT SHAFT
Diszssembly

Working from the opposite end to where the cluten
assembly is fited, dismantle the input shait as follows:

1. Remove the pegqed bearing sleeve (1) from the
gng of the shafl,

2. Side off the needie bearing (3) and thrust washer
f_,%)
R -

% Remove second gear (5).

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

& Remove the splined thrust washer (8) from in front
of the circlip between sixth and third/fourth gear.

7. Remove the circlip (8} from the shaft.
B Siide off the combined third/fourth gear {10).
& Rerpove the circlip (11 frorm in front of fifth gear.

1 Bemove the splingd thrust washer (12) adjacent 1

fifth gear
11, Remove fifth gear (13),

12, Piace the sha®t in a press with the input shalt
haaring supported on press bars and the chuich end
of the shaft facing the press ram. Protect the shaft
thread with a thread protector or sirnilar and prass
shie shaft through the bearing.

WARNING: When using a press, ahways |
,  wear overalis, eye, face and hand
protection. Objects such as bearings frevuently
hreak-up under load and the debris caused during
break-up may cause damage and injury lo
ungrotected parts of the body,

[Maver wear loose clothing which could begome
trapnead in the press and cause crushing injury 10
e hand, arms or other parts of the anstomy,

R Bl L S

Bearing Sieeve
Half Cirelip

Needie Roller Bearing
Thrust Washer
Second Gear
Splined Bush

Sixth Gear

Thrust Washer
Circlip
Third/Fourth Gear
Circlip

Thrust Washer
Fifth Gaar

input Shaft

Input Shafl Hearing

- A

h

[£6]
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Lubricate each gear and bush with clean engine
gil during assembily.

Examine al! gears, bearings and sieeves for
damage, chipped teeth and wear beyond the
servige iimits. Replace all suspect components
and always use new circlips to assemble the
shaft.

Place the input shaft bearing on press bars
ensuring the inner race of the bearing is supported
by the bars and the circlip groove is pointing
upwards. Position the mainshaft 1o the bearing
with the ¢lutch end pointing downwards through
the bearing. Fress the shait through the bearing
untit the bearing comes into contact with the fixed
gear on the shaft, OBSERVE THE WARNING
FOLLOWING PARAGRAPH 112 ON_THE
PREVIOUS PAGE REGARDING THE DANGERS
DOF USING A PRESS

»\“ - L._\ v
“essing On the Input Shaft Bedrin

Fitfifih gear {13} to the input shalt with the dog teeth
pointing away from the input shatt bearing.

Slide on the thrust washer (12}

‘. porrasponding hole in the input shaft, engine oil

4. Fita new circlip (11) t0 the input shaft ensuring that
the clip is correctly ocated in tha circlip dgrodve,

5. Fit the combined third/fourth gear (10} with the
smaller gear facing teward fifth gear. Ensure that
the olf hole in the input shaft DOES NOT align with
the ol hole in the gear.

WARNING: if the oit hole in the
third/fourth gear is aligned with the

pressure and gear iubrication will be reduced,

Reduced oil pressure and gear lubrication will
cause engine damage and could also lead to
engine seizure resuiling in joss of motoreyele
controi and an accident.

&  Fit a new circlip (9) 1o the input shaft ensuring that
the clip is correcily located in the circlip groove.

~

Fit the thrust washer (8) to the input shaft and slide
up the shaft untit in contact with the circlio,

8. Fitthe spiined bush (B} from sixth gear ensuring that
the ol hole in the input shaft aligns with the olthole
in the bush.

9. Fit sixth gear (7} with the dog teeth facing
third/fourth gear.

10. Fit second gear (8) with the stepped side facing
away from the clutch end of the input shait.

11, Fit the thrust washer (4} adjacent to secand gear
and slide on the nesdle roiler bearing (3).

12. Finally, fit the bearing slesve (1) to the needte roller
bearing

TF oA
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OUTPUT SHAFT

Working from the opposite end to the drive sprocket,
dismaniie the output shaft as foliows,

Disassembly

Semove the ouipul bearing sleeve (1), needle rolier
nearing (23 and hardened thrust washer (3).

= Mark one side of firsl gear o denole s correat
arientstion. Femove first gear (4) from the shaft.

3. Slide fifth gear (5) from the shaft.
4. Remove the circlip (6) from in front of the third gear.

5. Remove the splined thrust washer (7} from the
shaft,

g, Bemove the third gear (8).

7 Slide fourth gesar {10} off the shaft and also remove
the spiinet bush (9 and thrust washer (12,

B, Bemove ihe oirclip (13 v iy front of sixth geer,

'y

m, Remove sikah gesar (14} from the shaft,

10, Hemove the circlip {15 from infront of second gear.

i1, Remove thrust was
gear {17).

her (18) and slide off second

ek
(%)

“psion the output shalt (18) in a vice with soft jaws
*‘zf‘@d Tighten the vice 10 f::rwent the shaft frosm
surning and refease the ook tab (20) from the ouiput
aprocket nut (19}, then releass the nut,

ek

Rermove the transmission sprocket nut {18), tockiah

{20) and sprocket {21).

14, Collect the oil seal (22) and retaining ring (23}

15, i it is found necessary to replace the large bearing
(24} at the end of the shaft, use a press o
hoth the bearing and ouit sprooked
ingether,

Sleoye

WARNING: When rem@v%n@ 1?%
shaft bearing, always wear v
@ and hand protection. The Wamm :
ardened and are liable to splinter i ‘5@“
iz frown broken bearings could ¢a i
and any unprotecied

A

15

1.
2.
3.
4.
5.
.
7.
g
g

Bearing Slesve
Needie Reller Bearing
Thrust Washer

First Gear

Fifth GGear

Clrolip

Thrust Washer

Third Gear

Third Gear Bush

. Fourth Gear

Fourth Gear Bush

. Thrust Washer

13
14.
18
16,
17,
18,
19,
20.
21.
22
23,
24.
25,

Cilrolip

Sixth Gear
Cirelip

Thrust washer
Second Gear
Output Shaft
Nyt

Lockiab
Cutput Sprooket
il Seal
Haotaining Ring
Bearing
Sloeve
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Lubricate each gear and bush with ciean engine
oil during assembily.

Examine all gears, bearings and sleeves for
damage, chipped teeth and wear beyond the
service limits. Replace ail suspect components
and always use new circlips to assemble the
shafi

Working from the output sprocket end of the shaft, fit
a new bearing (24} and new sleeve (25} to the shaft
using a press and press bars. Fit the sleeve withthe
large charfer facing outwards.

o)

Fit the retaining ring (23) to the shaft. Lubricate and
fit a new oil seal (22).

Transfer the shaft to the vice and secure between
softjaws. Fitthe sprocket {21}, lockiab (20) and nut
19y, Tighten the nutto 132 Nim. Close the lock tab.

Withdraw the shaft from the vice and continue to
assemble from the opposite end to the oulput
sprocket,

Locate the second gear {17} fo the shaft with the
large slep side facing away from the oulput
. sprocket end. Fit the thrust washer {16) and retain
with a new circlip (15}

6. Fit sixth gear {14) with the selector fork grocve
facing away from the output sprocket end. Ensure
that the oil holes in the gear DO NOT align with the
corresponding oit hole in the output shaft.

WARNING: If the oil holes in the sixth
gear are aligned with the corresponding
'hole in the output shaft, engine oil pressure and |
gear lubrication will be reduced,

Reduced oil pressure and gear lubrication wiit
cause engine damage and couid alsc lead to
engine seizure resulting in loss of motorcycle
| control and an accident. =

7. Fitanew circlip (13) 1o retain sixth gear.

8. Fit the thrust washer (12} to the rear of fourth gear
and fit the splined sleeve (9) for fourth gear ensuring
that the oil holes inthe output shatt align with the oil
holes in the bush. Fit fourth gear (10} to the shatt
with the large step side facing towards the output
sprocket.

9. Fit third gear {8} with the larger step side facing
away from the output sprocket.

10, Fitthe thrust washer {7) and retain with a new circlip

(6)-

11. Fit the fifth gear {3) fo the shait with the groove
facing towards the output sprocket. Ensure that the
oil holes in the gear DO NOT align with the
corresponding oil hole in the output shaft,

WARNING: if the oil holes in the fifth gear
| are aligned with the corresponding hnie i
lin the input shaft, engine oil pressure and gear |
1Eashiﬂt:atlcn'i will be reduced.

Reduced oil pressure and gear lubrication wuii '
cause engine damage and could aiso lead to'
‘engine seizure resulting in loss of motorcycie
Icamm! and an accident. |

12, Fit first gear (4} 1o the shaft as marked during
disassembiy.

13. Finaily fitthe thrust washer {3}, needle roller bearing
(2} and pearing cap {1) 1o ihe and of the shaft.
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STARTER DRIVE GEARS/SPRAG CLUTCH

Removal

NOTE: For access 1o the starter mechanism

»  Disconnect the battery, negative (black) lead
First,

1. Hemove the starer cover

1. ldler shaft
2. Wave washer
%, Fiat washer

~1at Washer

3. FMemove the bolts securing the right hand crank
cover noting the position of the aluminium washer
under the head of one of the upper bolts.

NOTE: SO
*+  There are two bolte lotated inside the coverin

the area behind the starter idier gear.

@ kajt

1. Right hand crank cover
2. Aluminium washer position

A

4. Fase the cover from the crankease and coliect the
small starter idler gear again noting the position of
ail components.

1. Idler shaft
2. Gear
3, Wave washaer

7 otEw
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Using fooi T3880017, prevent the sprag from
turning and remove the sprag fixing from the end of
the crankshaft.

Slide the sprag clutch and gear from the crankshait.

Separate the sprag clutch, bearing and gear from
pach other.

:.Need!e rolier bearing
‘Sprag and gear
. Plain washer

&

Racover the washer from the end ot the crankshaft,

Inspection

1. Examine the sprag clutch for signs ot shipping,
overheating {going blue) and for any other damage.

2. Examine ait gears for cﬁipped teeth, overheating
(going blue) and for any other damage.

1. Examine all bearings for chipped, brolken or seized
rollers, overheating {going blue) and for any other
damage.

4 Examine the aend of the crankshaft for damage.
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installation
1. Fit the sprag’s washer to the crankshafl,

2. Assembie the needie rofler bearing and sprag gear
to the spwag cluich.

3. Locate the sprag ¢lutch assembly to the crankshaft.
NOTE;

*  Thae sprag clutch will only fit with the crankshafi
when the master splines on both are aligned.

kafn

1, Bprag eiutch
. Crankshafi end

3

Prevent the sprag from turning using tool T38800717
then fit and tighten a new sprag fixing to 54 Nm.

5. lLubricate the idler gear shaft,

&, Fit the small idler gear, shaft and wave-washer
rwasher 1o the outside of the gear) to the crankcase.

7. Thoroughly clean the right hand crank cover.

8. Position a new gasket to the crankcase dowels then
rafit the right hand crank cover.

1. Right hand crank cover
2. Aluminium washer position

10,

. N

. Bearing
. Flat Washer

1.

12

13.
14,

. ldier chaft
2. Wave washer
3. Flat washer

4. Gear
5
6
1

Ensure the bolt with the aluminium washer is
correctly located then tighten the cover bolts 10 @

Lubricate then refit the large starter idler gear
ensuring that all components are iocated in the
positions noted on removal.

Thoroughly clean the staner cover,

Position a new gasket to the dowsls than raiit the
starler cover,

Fit and tighten the cover bolts to 9 Nm.

Raconnect the baltery positive (red) lead first
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xploded View - Sump

£




ST LUBRICATION 8

- Exploded View - OH Pump and Gears
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Exploded View - Qi Cooler
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Al Triumph fuel injected engines must be filled with
{OW-40 or 13W-40 semi-synthetic motorcycle engine ol
which meats AP1-SG, API-SH or ARL-SJ AND JASO MA
gpeclications.

Mobik 1 Bacing 4T, specially filled for Triumph, s a fully
synthetic ol which both meets and exceeds these

minimum requirements.
i‘gi CAUTION: Do not use oils which do not
: mee! APISEG, API-SH or APLSJ AND
JASO MA specifications.

Do not use 10W rated oils with a hot viscosily
rating greater than 40. For exampie, DO NCT use
n oil with a viscosity rating of 10W-50.

Do not use oils with a cold viscosity rating of OW or
W.

ngine damage may resuit from using any engine

1oy does not fall into the correct viscosity band.

1 which does not meet the required specification |

Triumph Engine Qil

/’— .

100% Synthetic®

Mobil ki
racing4T

- i...é‘

Your Triumph Motorcycle is g quality engineered product
which has been carehdly built and tested to exacting
standards. Triumph Motorcycies are kean to ensure that
you enjoy optimurn performance from your maching and
with this objective in mind have tested many of the
engine lubricants currently available to the limits of their
performance.

Mobil 1 Racing 47 consistently performed well during
our {ests and has become our primary recommendation
for the lubrication of all current Triumph motorcycle
angines.

Mobil 1 Racing 47, specially filled for Triumph, is
available from your authorised Triumph dealer.
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ENGINE OIL CIRCUIT DESCRIPTION

Oilis cottected from the sump and is drawn through a mesh strainer into the oil pump rotor. The oil pump is fitted with a
single pumping rotor which supplies pressurised oil to the lubrication circuit and the olf cooler.

- Pressurised oil is delivered to the outside rim of the oil filter near to where the oil pressure reliet valve is fitted. The refief
vaéve is set to open at 75 Ib/in? and when open, returns high pressure oil direct to the sump.

!\EI numped oil is sent into the ofl filter for fitering. Filtered oil is then pushed from the centre of the oil filter, along the oil
filter retaining tube, and passes into & gallery in the lower crankease,

Once received in the crankcase gallery, some of the filterad oil is delivered to the crankshaft main bearings and, via
drifings in the crankshaft, to the big end bearings. Oll exits from the big ends through holes in the connecting rods and
ihen splash lubricates the liners and pistons. The remainder of the filterad oil is passed through a remote oil cooler
Imounted beneath the radiator). Cooled oil is returnad to drillings in the lower crankcase which deliver the cool oll
directly to the end of each gearbox shaft. Oilis circulated along the inside of the gearbox shafts to exit holes which teed
‘directly onto the selectors, bearings and gears.

Thesame crankcase gallery which feads the crankshaft also feeds the cylinder head and camshafts through an external
link pipe which begins at the low oil pressure warning fight switch and ends at its joint with the cylinder head. The head
thilling supplies oil ta the right hand camshaft bearings which, in turn, deliver oil through the hollow camshafts to the
“other camshaft bearings, the tappet buckets and the valves.

]
~i
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EMGINE OIL

In order for the engine, transmission, and clutch to
function corractly, maintain the engine oil at the correct
level, and change the olt and of filter In accordance with
scheduied mantenance requirements,

WARNING: Molorcycle operation with |
insufficient, deteriorated, or
geﬁntaménated enging oil will cause accelerated
iengine wear and may resuit in engine or i
| transmission seizure, Seizure of the engine or |
(transmission may lead to loss of control and an [

I

 accident. |

O Level nspection

1. Stop engine, then wait for at feast 10 minutes o
aitow the oil to settia.

2. Remove the filler plug/dipstick, wipe the dipstick
clean and sorew the plug/dipstick fully heme in the
clutch cover,

2. Filler Plug/Dipstick

MOTE:

¥  The actual level is indiceted when the
motoreycle is level and upright, not on the side
stand, and when the filier has been screwed
firlly home,

% Remove the filler pleg/dipstick.

4 The ol level iz indicated by disc marks on the Hller

plug/dipstick. When full, the indicated ol tevel must
feve! with the top disc,

if the oif ievel 15 foo low, add ol a iidle at 2 me
through the dipstick hole i the cluich cover.

6. After each small amount of oil has been added,
chack the oil level by fully inserting and remaving
the dipstick Continue te adjust as necessary unti
the oil level is correct.

Oil and Oil Filter Change

t WARNING:  Prolonged or repeated |
i contact with engine oil can lead to skin |
|dryness, irritation and dermalitis.  In addition, |
jused engine oil contains potentiaily harmful |
| contamination which can cause cancer. Wear |
 suitabie clothing and avoid skin contact. !

The engine oil and filter must be replaced in accordance
with scheduted maintenance reguirements.

1. Warm up the engine thoroughly, and then stop the
enging.

2. Piace an oil pan beneath the engine.

3. Remove the engine drain plug,

WARNING: The oil may be hot to the| -
| touch. Contact with hot oil may causethe
| skin to be scalded or burned. f

fahy

1. ) Drain Plug

2. O Filter

3. With the moloroysie on level ground, and on the
sidestand, allow the oil to completely drain.
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Unscrew and remove the oif fiter using Triumph
sarvies tool T3880311.

. Qil Filter
Yool Ta8s031

£ 5 Discard the off filler.
Pre-fiil & new ol filter with clean engine oil.

Apoty a smear of clean engine ol to the sealing ring
of the new ol filter,

Fit the ol filter and tighten 1o 12 Nm,

After the oil has completely drained out, fit a new
sealing washer to the engine drain plug. Fit and
tighten the plug to 25 Nm,

o

Fill the engine with new ol of the type and grade
listed in the spacification section.

Start the engine and aliow to idle,

CAUTION: RBacing the engine before the

oil reaches every pari can cause sngine |

damage or seizure.

Ernsure that the oil pressure warning  light
axtinquishes shortly after siarting.

2

CAUTION: i the engine oil pressure is |
L too iow, the low oil pressure warning light |
i iuminate. If this light stays on when the |
wgine §s running, stop the engine immadiately |
md investigate the cause. Fumning the engine
with tow oil pressure will cause engine damage.

omn

ne engine and check the oil level. Adjust i

Disposal of Used Engine Qil

Yo protect the environment, do notpour ol o tha ground,
down sewers or drains, or into water courses. Dispose of
usad oil sensibly. i invdoubt contact your focal authority,




8 LUBRICATION

Ot PUMP

NOTE:

®  The oif pump may be removed after first
removing the seat and disconnecting the
hattery, negative (biack) lead first. The clutch
mist also be removed. Hefer to the relevant

ions for reimoval procedures,

WARNING:  Prolonged or repeated
contact wiih engine ofl can lsad to skin
Edrynessg irritation and dermatitis. Furthermore,
‘used engine oil contains potentially harmful
émmaminants which can causs cancern

éWhen handling used sngine oll, always wear
| protective clothing and avoid any skin contact with
‘the oil. ‘5

CAUTION: Do not pour engine oil on the
; ground, down sewers or drains, or inte
.water courses. To prevent pofiution of water
im»amm alc., dispose of usad ol sensibly. f in
doubt contact your local authority j

Harnowal

1. Remove the cluich {see tha clulch saction).
2. Fitieot T3BB0376 to the drive dogs on the upper ol

purnp drive sprocket.  Hold

the tool 1o prevent
rotation and release the boll se

gacuring the ol pump

sixrocket 1o the ofl pump,

pump drive chain

“urnp drive sprocket fixing
0 drive sprochet
5. Tool 73280371

3. Remove the foul, sprocket, sprocket bearing and
chain by siding all components off the shaft

4.

Release the bolts securing the o pump to the
crankcase and withdraw the oil pump.

bholis

1. Pump
in}speciian

1.  Release the screw and withdraw the oil pump plate

from the pumyp body.

a7 15.2
1. Gil pump drive shaft
2. Oil pump plate

3. Ol pump body

4. Screw

A CAUTION: If any part of the oil pump is
found to be outside the service limit, the
‘ comp tete pump must be replaced. Severe engme‘
damage may result from the continued use of a|

auity oul pump.

2. Measure I?\e rctor tp clearance using fe@ler-

gauges.

Service limit: 0.20 mm max

ingether,

3
]
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Instailation

CAUTION: Before fitting the oil pump to |
the crankcase enszure the pump internal |
 surfaces have been ‘wetted’ with clean engine oil. |
EThe pump may fail to pick-up off from the sump if
|the surfaces have not been ‘wetted’. This will |
‘cause the engine o run without engine oil
‘pressure and will lead to severe engine damage.

1. Fill the oil pump with new engine oil, turning the
gump rotor as the oil is poured in to ensure all
surfaces are coated with oil.

TR

1. Rotor tip clearance 2. Paosition the oil pump to the crankcase and insert

2. Pump body clearance into the opening provided.

3. Measure the pump body clearance using feeler
gauges. NOTE:
*  Use the gprocket end of the oil pump shaft to

turn the drive peg in alignment with the drive on
the water pump.

Standard: .15 - 0.22 mm

Service limit: 0.35 mm max

3. Fithe oif pumnp to the crankcase, ensure the water
Measure the pume end clearance. pump drive peg locates into the drive on the water
pump shaft. Tighten the bolis to 14 Nm.

Siandard: 0.02 — 0.07 mm

Service Himit: G.10 mm max

(a) if all clearances are within service fimits, liberaliy
apply clean engine ofl to afl internal components
and refit the oil pump plate to the ol pump Dody.

(b} if any clearance measured is outside the service
limits, renew the complete pump.

Inspact ail the sprocket and chain for wear andfor
gamage. Replace the sprocket and chain it wear
and/or damage is found.

Pump mse-rtion




4. As an assembly, slide the upper drive sprocket
bearing, upper drive sprocket, drive chain and tower
sprocket onto the input shaft and oil pump.

o [

. O pump drive chain

2. Pump drive sprocket fixing
3, Pump drive sprocket

4, Tool 73885371

5. o the pump drive sprocket onto the pump
g that the drive engages correctly with the

DL,
& Hefittool TRREGATYT 1o the upper drive sprocket and

tighten the ol pump drive sprockst cenfre boitto 15

K, Remove the ool

7. Assemble the oluich as desoribed in the clutch

sechion.
8. Feconnect the battery, positive {red lead) first
5. Refll the engine with oil.

10, Start the engine and ensure thai the low oil pressure
warning light goes out shortly after starting.

11, Siop the engine.

Adjust the engine oil leve! as necessary

Low Dil Pressure Warning Light Switch

The low oil pressure warning light switch is located at the
fower end of the g.:amshaf}t._oii_feeci pips.

1. Qil Feed Pipe
2. l.ow Qil Pressure Warning Light Switch
3, Flectrical Connaction/Covering Boot

1. Remove the seats and disconnect the baltery -
negative {black) lead first.

[

Lift the covering boot and disconnect the electrical
connection 1 the switch,

3. Remove the switch and coilect the copper washers.

Installation

1. Using new copper washers on both sides of the ol
pipe union, fit the switch and tighten to 13 Nia,

Refit the slectrical connechon,

P

3. Refif the covering boot,

4.  Regonnect the baftery, positive {red) lead frst.

k]
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sUmMpe 5. Remave the oil filker,

Removal 6. Release the bolts securing the sump to the lower
crankoase.
1. Remove the seals and disconnect the battery

negative (biack) lead first. 7. Detach the sump and:collect the oil transfer tube.

- 2. Positiona container beneath the sump, release the NOTE:

sump plug and drain the angine off from the sump. . .
PRUg ¢ "a v *  The oii transfer tube may remain in the

crankcase or hecome detached with the sump.

WARNING: The oil may be hot to the
touch. Contactwith hotoil may causethe
- |skin to be scalded or burned.

WARNING: Prolonged or repeated
I contact with engine oil can lead to skin
- dryness, irritation and dermatitis. In addition used
engine oil contains  potentially  harmfui
jcontaminants which can cause cancer. Wear |
isuitable clothing and avoid skin contact.

Note the position of the ol cooler pipes prior 10
disconnecting the pipes from the sump.

1, Qil Transfer Tube

8. Remove the sump gasket,

. Qif Cocler Pipes

Remove the sxhaust system as described in the
fuel system section.

WARNING: The exhaust system will be |
_ hot if the engine has recently been |
wnning. Always allow sufficient time for the
amhaust to cool before working on or near the |
whaust system. '

Contact with 2 hot exhaust could resuit in burn
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inspection 3. Tighten the sump fixings to 12 Nm.
1. Inspect the oil ransfer tube 'O’ rings for damage 4. Incorporating new sealing washers, reconnect the
and swelling. Renew as necessary. oil cooler pipes. Tighten the cocler pipe banjo bolts
to 25 Nm. S
2. nspectthe gearbox oil feed pipe ‘0’ ring for damage

and Swe”jng‘ Renew as necessary, 5, Pre-fill 2 new ot filler with clean Engine oil.

6. Apply a smear of clsan engine oil to the seal of a
new oil fitter,

7. Fit the oil filter and fighten to 12 Nm using too!
T3880011.

8. Refit the exhaust system as described in the fuel
system section,

NOTE:
* yse new exhaust gaskels at the downpipe
connections with the cylinder head.

g, Fill the engine with the correct grade of engine ol

10. Reconnsct the battery positive {red) lead firsi.

a=h

. Gearbox Qil Feed Pipe
11.  Startthe engine and ensure that the low oil pressure

warning light goes out shortly after starting.

B3

. C3E Transter Tube

3P rings
o , : 12. Stop the engine and adjust the engine oil level,
A, inspect the oil pick-up for correct fitmentin the lower
crankease. 13. Refit the seats.
inwtaltation

1. Fit the ol transfer tube to the crankease.

-snsfer Tube Location

incorporating & new sump gaskel, position the
sump to the lower crankcase.
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OiL COOLER

- Removat

Femove the seats and discannect the batlery
negative (biack) lead first,

Fosition a suitable container bensath the oif cooler
catch any ol spillages.

[yl

Drain the enging off asg desoribed elsewhere in this

section,

L]

WARNING: The oil may be hot to ihe
iouch. Contact with hot engine oll may
‘cause skin to be scalded or burnt.

§
|
|
\
A

WARNING:  Prolonged or repeated .
somact with engine oit can jead o skin |
\dwness irritation and dermatitis. in addition Lssed

lengine ot contains  polentiaily harmful |
‘contaminanis which can cause cancer. Wear 5
!suitab!e clothing and aveid skin contact, !

Using an open-encged spanner, support e oil
cooler connection point and disconnect the feeg

fose,
: CAUTION: If the cooler connection point |
: is not supported, the oil cooler may !
secome damaged during reiease of the hose
sonnections. Always follow the above method to
 avold oil cooler damage ;-

1

Using the same method, disconnect the retum

hose.

" -u“ﬂrerf HARa
T

. f!mH’nruuu j
“H"* i ff!fv‘f» .s

8,

Release the oil cooler fixings and brackets.

1. Gil Cooler Mountings

7. Destach the oll cooler.

inspection

1. Inspect the cooler connection points for fractures
and signs of oil leakage.

2. Check the cooler fins for damage and leaks.

Installation

1. Position the oil cooler 1o the retaining brackets.

2. Refit and tahten the off cooler fixings 1o § Nm.

3. Align the oil cooler pipes to the cooler and, using
new sealing washers on both sides of the banjo
bolts, tighten to 25 Nm.

4. Rasfll the engine with oll of the correct grade and
VISCOsity.

5, Reconnact the batery positive (red) lead first

&,  Startthe enging and check for ¢il leaks. Once aleak
check has heen made, stop the engine and aliow 1o
giand for 10 minutss,

7. Adiustthe engine oll level,

8.

Felll the seats,
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-Exploded View - Fuel Tank and Pump
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Exploded View - Fuel Rail, Throttles and Injiectors
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Exploded View - Purge and idle Air Control
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Exploded View - Exhaust System
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FUEL REQUIREMENTS
Fuel Reguirements - all countries except USA

Ouiside America, all motorcycles are designed to be run
on 95 RON unleaded fusl.

Fuel Requirements - USA

"nthe United Siates of America where the octane rating
2of fusl is measurad i a different way, the following
information may be applied: Triumph motoroycles are
- designed to run on unleaded gasoline with a CTLC or AKX

~octane rating (R+M)/2 of 89 or higher.
CAUTION: The use of ieaded gasoline is | ;
. illegal in some countries, states or| .
|ierratorres Check focal regulations before using |
- lleaded gaqo!me 7 |

]

Oxyaenated Gasoline

Tahelp in meeting clean air standards, some areas of the
48 use oxygenated gascline o heip reduce harmiul
smissions.  Trivmph  motorcycles  will  give  best
performance when using unieaded gasoline. However,
the following should he used as a guide 1o the use of

wygenaied fueis.
A CAUTION: Because of the generally
: higher volatility of oxygenated fuels,.
ariing, engine response and fuel consumption |
ay be adversely affected by their use. Should |
ny of these difficulties be experionced, run the
sotoroycie on normal unleaded gasoiine.

hanol

Fihano! fuel is & mixture of 10% ethanol and 90%
gusoline and is often desgribed under the names
asohol, ‘sthano! enhanced’, or ‘'contains ethanol’. This
sl may be used in Triumph motoroycles.

Hethano
igi CAUTION: Fuels containing meihano!§
:-3 should rnot be used in Triumph
intnreycles as damage to components in the fuel |
stem can be caused by contact with methansl. |

&

THE (Methyi Tertlary Butyl Ether)
The use of gasolines confaining up to 15% MTBE
vl Teriiary Butyl Ether) is permitied in Triumph
ntorcycles.

GLOSSARY OF TERMS

The following terms and abbreviations will be found in
this section. Below is.given a briet explanation of what
some of the more commaon terms and abbreviations
mean.

Adaptive Stepper Position

The position of the idle air control valve stepper motor
after adapling to a pariicular engine's operational
characteristics,

Air temperature

The intake air temperature in the air box.

Air temperature sensor

Measurement in volts at the Elactronic Control Module
(ECMj ot the air temperaiure inthe air box as signalled by
the air temperature sensor. Data is read out on the
diagnostic tool in degrees Celsius.

ATDC

After Top Dead Centre,

Barometric pressure

Pressura of the air in the air box.

Battery voltage

The voitage al the input 1o the Electronic Gontrol Module
{(ECM).

8TDC

Before Top Dead Centre.

Catcutated load

The actual volume of air per stroke flowing inio the
engine, expressed as a percentage of the maximum
volume that can enter. Provides an indication of the
percent engine aapacity that is being used (100% = full
throfile).

Calailyst

Device placed it the exhaust system which reduces
gxhaust emissions.

Closed loop fueiling
Fuel system inoorporaling a catalyst and oxygen sensor

which heips 1o maintain air fuel ratios within a soecific
band,

s
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Closed throttle position

Throttle position at idle (i.e. against end stop), measured
as a voltage and expressed as percentage.

0% = vols

1¢

Ll

% = 3 volts

Coolant temperature

The coolant temperature in the thermostat housing.
Coolant temperature sensor

Measurement in volts at the Electronic Contrel Maodule
(mCM) of the coolant temperature in the thermostat
housing as signalled by the coolant temperature sensor.
Ceooling fan status

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

Caorractod Throttle Position

The eéemimnic valiie of the throttle position correctad
ar

o the closed walus of the throftle
ter. The reading for comectad throtlie

Dizonostic Trogble Code.

a3
B

P

Electronn Contro! Module.

The crankshaft revolutions per minute of the engine.

Fragre frame

A data set caplured at the thme a Diagnostic Troulse
Code (DTC) is set,

AY

Idte: Al Control valve.,

fcdbie #ir control valve stepper position

tion of the idle air contra! valve stepner motor

Idle fuel trim

The percentage above or below the nominal fusl
requirement for the volume of air entering at idle.

idie fuelling

Adjustment of fuel at idle to suit the actual air inducted.
idle reference speed

The target idie speed as determined by the Electronic
Control Module (ECM). {it should be the same as the
actual idle speed if the motoreycle is oparating correctly.)

lgnition advance

The timing of ignition at the spark plug relative to top
dead centre.

Ignition switch posttion

The 'on’ or off' posiion of sither or both the ignition
swiich and the engine stop switch,

ignition thming

Same as ignition advance’.

injector puise lime

The time during which an injector remains aopen.
Lambda sensor

Se6 Oxygen senscr,

Long term fusl trim

Fueling after adapting 1o the enging’s long term fueﬁ:%.ﬂg
reguirernents (closad loop enly). See also short term fusl
tEir.

ML

Malfunction Indicator Lamp,

lHurninates whean Diagnostic Troubie Codes (DTC's) are
set.

Neuftral switch status

The neutral’ or in gear’ stafus of the gearchange.
i ¢

]

o
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Oft idle fuel trim

The percentage ahove or below the nominal fuel
requirement for the volume of air entering at enging
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.

:_"Open loop

JFuel system without a catalyst fitted or one which is
nerating in open loop mode due to a catalyst fault.

“Over temp’

High ternparature within the Electronic Control Module
AECMY caused by an internal or external failure.

{hygen sensor

Device in the exhaust system which senses the content
{the exhaust gases and signats to the ECM to adjust the
-Suel ratio to within a specific parameter.

irge valve duty cvola

X

16 time the purge valve Is open in an open/ close cydle,
essed as a percentage of the oycle time.

sar reference voltage
pply voltage to certain sensors (nominally 5 volts).
fiart circuit

hart cut’ in an slectrical circuit — current by-passes
imended circult (usually 1o earthi.

SRt term fuel trim

\rorrection applied o the fuel mixture during closed
poatalyst operation. This, in urn has an effectonthe
erm fued trim in thatl, i an engine constanily requires
re correction, the long term fuel trim will adapt 1o
requirement thus reducing the need for constant
it larm adiustment,

Sideatand status

e up' or down' position of the side stand,

Target dwelt time

The actual time from coll 'on’ 1o coil off.

Throttle position

The position of the throtile bulterfly given as a
percertage of the movement range. Whean the data is
displayed on the tool, fully open need not be 100% nor
fully closed 0%. Generally, fully open will be i the 70%
range. (See also correctad throttie position).

Throttle voltage

Vaoltage at the throttie potentiometer.

Vhatt

Battery voltage.
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ENGINE MANAGEMENT SYSTEM
System Description

Each model is fited with an slectronic angine
management sysiem which encompasses control of
both ignition and fusl delivery. The electronic control
moduie  (ECM) draws  information  from  sensors
positionsd around the enging, cooling and alr intake
systems and precisely calculates ignition advance and
fuelling requirements for all engine speeds and loads. in
addition, the system has hardware diagnostic functions
similar to the US state of California requirements for
on-beard diagnostics (OBOH).  This funclion ensures
thal, should a malfunction ogour in the system, the
matfunction type and engine dala at the time the
malfunction occwrred are stored in the ECM memory,
This stared data can then be recovered Dy a Triumph
dealer using a special servics oo which is mandatory for
alt Triumph dealers. In this way, precise diagnosis oi a
fault can be made and the fault guickly rectified.

System Sensors

¥ intake air temperature sensor - situated in the
airhox, between the air filler elemen and the air
imakes at the front of the airbox. Because the
density of the air {and theretore the amount of
mxygen avaiable 1o igntte the fuel changes with
emperature, an intake sir Bmperaturs sensor is
fitted. Changes in air temperature (and therefore air
density} are compensated for by adiusting the
amount of fuel injected {o a wvel consistant with
clean combustion and low emissions.

Harometric pressure sensor - the barometric
nressure sensor is incorporated in the ECM itself
and is connected 1o the airbox via a hose

The baromelric pressure sensor meaaures the alr
pressure in the airbox. From this measurement the
air density is carculated, and when added o other
inputs o the ECM, the engine ioad is calculated,
With this information, the amount of fusi per
injection is adjustad to sul the orevailing conditions.

Cranishaft position sensor - situated behind the
alternator. The crankshaft position sensor detects
movemant of a tocthed wheel atlached to the left
hand end ofthe crankshaft. The wheel has 21 teeth
which are evenly snaced, and one triple length tooth
next to a triple length gap. The triple length
tonth/gap gives a reference point from which the
actual crankshaft posiion s calouiated.  The
crankshaft position sensor information is used by
the ECM to determine engine speed and crankshatt
nosition in relation to the point where fuel is injected
and ignition of the fuel occurs.

Oxygen (Lambda) Sensor - situated in the exhaust
systern. The oxygen sensor comninuously senses
the content of the exhaust gases and signals to the
ECM to adjust the alr/fuel ralic fo within specific
parameters.

Engine coolant temperature sensor - sifuated in
the thermostat housing.  Coolan temperature
information, received by the ECM, is used fo
optimise fuelling at all engine temperatures and o
calsulate hot and coid start fuelling requirements.

Throtile pogition sensor - situated at the right
hand end of the throtile spindle.  The throtlie
position sensor gives a reading in the fully closed
position and il other throtile opening angles are
ealcuiated using the fuily closed position as a bass.
Throttle angle is used by the ECM to determine
fusliing requirements for all throtile positions,

Neutral switch - situated in the gearbox. The -
neutral switch indicates when the transmissionisin
neutral. In addition, the neutral swilch provides an -
imerlock facility preventing the rider fromiviging of -
with sidestand down. 1 a gear is selected with the
sidestand down, the supply 1o the ECM is rermoved ©
causing the engine 1o cut out.

Side stand switch - situated at the top of te -
sidestand lsg. I the sidestand is in the down
position, the engine will not run unless the:
transmission is in neutral or the clutch lever, which
aiso has a switch, s pulled i to the handlebar,

Cluteh Switch - Gituated on the cluich tever, The
engine will not start unless the clutch lever is pulled
to the handighar,

)
b
[
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Engine Management System

nsor Locations

Clutch Switch
(on clutch lever)

-Barometric Pressure Sensor
Engine Control Module Intake Air Temperature Sensor Engine Coolant Temperature Sensor

{below seat) {in airbox, right hand side) {in the thermostat housing)

Se () el AW e

Crankshaft Position Sensor Oxygen {lambda) Sensor
(on crankcase, inside alternator cover) {in exhaust system)
the .
ich -

The
dled
Neutral Switch Throttle Position Sensor
{in transmission case, left hand side) {right hand end of throttie bodies)
Side Stand Switch
{on side stand bracket)
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System Actuators

in response to signals received fram the sensors, the
ECM directs messages to a series of electronic and
electro-mechanical actuators. The function and location
of the aciuators is given below.

s idle Air Control System - jocated inside the
airbox. The system comprises an air control valve
stied with a stepper motor. The sysiem has &
controlling influence over the folinwing:

e idling.

« induction air supply during engine overrun.

o Alr/ffuel ratio correction when aperating at
altitudes above sea level.

s Cold and hot start air/fuel ratio correction.

When in operation, the stepper mofor opens the air

control valve by a variable distance, aliowing a

controlled supply of air to flow along a series ot

pipes, into the induction system. The airistediv a

point between the throtiie plales and the intet

valves.

istling - When the engire is idling, the stepper
mictor opens the idle air control valve allowing air to
he ted to the engine even though the throttles are
closed. The distance that the idle air control valve I8
opened is controlled by the ECM using information
racaived from the coolant temperature sensor,
barometric pressure sensor efc. idie air fusl ratio is
adjusted by feeding more or less air io mit with the
fuel supplied by the injactors,

Sverrua - During overrun conditions, where air
flow into the cylinder is very low, the idle ar coniret
system feeds additional air i the incduction system
aftowing normal air/fuet rativs 10 be maintained.
Without the additional  air  flow, incomplete
combustion may take place which could cause
unburnt fuel to collect in the exhaust system
resulting in  backfiing when the throttle s
re-opened.

Altitude correction - |f the vehicle is operated at
nigh altitude, the reduced air densily will be
compensated for by varying the amourt of airfedto
the engine via the idle air conirol system.  For
example, at high altitudes, the idle air control
system feads a greater volume of airto the induction
system to compensate for ihe air's reduced oxygen
content,

Cold and hot start - Exceptin very cold conditions
where a small amount of throttle opening aids cold
start petformance, the engine is usually started with
the thratile in the closed position.  The idie air
contral system regulates the stari-up air supply o
the inguction system.

Canister purge vaive {California models only)

situated in the vapour return fine batween T
sarbon canister and the throttle. The purge valve:
contrals the return of vapour which has been stored:
in the carhon canisterduring the period when the
angine is switched off.” The valve is ‘pulsed’ by the.
ECM to give control over the rate at which the:
canister is purged. If the valve was not pulsed, al
the stored vapour would immediately be drawn int
the engine briefly causing a rich mixture and very
high emissions.

injectors - located in the throttie body assembly.
The engine is fitted with 3 twin-jet injectors which
are targeted as close as possible to the hack faceof
the inlet valves. The spray pattern of the injectorsis
fixed but the length of time each injector remains
open is variable, The duration of each injection 8
calculated by the EGM using data received fromthe
yarious sensors in the system. '

Plug top ignition cotls ~ mounted direcily ontothe
top of each spark plug. The ECM gontrols the poirt
at which the coils are swiiched on and offt. In
calculating the switch-on time, the ECM aliows
sufficient fime for the coils 1o charge to alevel where
a spark can be produced. The colis are switched off
at the point of ignition, the timing of which I
optimised for good engine pericrmance.

Main power relay - situated adjacent to the EOM
heneath the motoreycle seat. When the ignition s
switched on, the main power relay is powered uple
provide a stable voltage supply for the ECM.

When the ignition is switched off, the £CM hipids the
main power relay on 50 that it can carry out the
power down procedure which includes;

« writing data 1o the EGM memory,
« referencing the position of the idle air contr
valve stepper motor,

+  running the cooling fan until the engine |

sufficiantly cool.
Drnce alf the power down procedures have Daer
carried out, the main powsr relay is turned off

i

A
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Fuel pump - located inside the fuel tank on the left
hand side of the motorcycle. The electric pump
delivers fuel into the fuel system, via a pressure
regulator, at a constant 3 bar pressure. The pump
is run continuously when the engine is rotating and
is also run briefly when the ignition is first switched
onto ensure that 3 bar is available to the system as
soon as the engine is cranked.

Cooling fan - located in front of the radiator. The
ECM controls switching on and off of the cooling fan
in response to a signal received from the coolant
temperature  sensor. When the coolant
temperature rises to a level where the cooling effect
of natural airflow is insufficient, the cooling fan is
turned on by the ECM. When the coolant
temperature falls sufficiently, the ECM turns the

cooling fan off.

Engine Management System

Actuator Locations

Plug Top Ignition Coils
(top of cam cover)

Fuel Pump
{in base of fuel tank, left hand side)

kahn

Cooling Fan
{behind radiator)

Idie Air Control System Injectors
(inside airbox) {rear of throtile bodies)

Canister Purge Valve
{below throttle bodies)




9 FUEL SYSTEM/ENGINE MANAGEMENT

#ey To Wiring Circuit Diagram Key To Wiring Colour Codes
Key | ltem Code Wiring Colour

1 | Main power relay B 1 ..o Black
2 Engine control module U o Blue
3 [ Adarm control unit N Brown
z : ¢ " d o
4 | Diagnostic connector G areen
& 1 Fuel pump S _ Grg_y” .
e O Orange
& instruments 9
- — . Pink
7 I Nautral switch .
iy te LG Light Green
& | Engine sub-harness connector i

. ' . Lu Light Blue
2 | Sidestand switch T

o R Red

i roitfe ftion sensor
i ottle position senso = Purple
1 inket aiy ten iure sens .
11 intet air temperaiure sensor vy White
1z 1 Coolant temperalure sensor v ollow

13 tFuel lovel sensor

-
o,

L

Cr

Cooling fan

16 Purge valve (Calfornia modsis only}

7 Heated oxygen sensos

Crankshall postion sensof

Fuel injectars
- 20 {ldie speed control stepper motor
21 1Engine sub-harmess conneclor

22 Fuses B8 &7

@
S
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%ystem Diagnostics

As mentioned earfier, the engine management system
has an on-board diagnostics feature which allows

ice technicians o retrieve stored data from the ECM
using a Triumph service tool. Full details of the tool’s
aperation and how fo interpret the resuits are given
siasswhers in this section.

The ool is connected 1o the motorcycle using a
dedicated diagnostic piug situated beneath the seat. By
using a dedicated piug, no electrical connectors
associated with the system ars disturped reducing
poteniial connector damags.

The tool allows the user to retrieve data associated with

the sysiem sensors ardd  actuators, (est various

component functions, read build data and make minor
djustments to the set-up of the system. The data and
ests availabie are described ort the following pages.

Cin-board Fault Detection System

The on-board diagnostic system has two stages to faull
detection. When a faultis detected, the DM (Diagnostic
us Manager) raises @ flag to incicate thai a fault is
nt and increments & counter. Tha counter chacks
J'ﬂtﬁ:r of instances that the faull is noted. For
g, if there is a faull in the carmshaft sensor, the
courter will increment it count each time the camshall
turne through 380°, provided the Tault is still present.

iE

E
i

@

When the count begins, the fault is detected ut not
condirmed. I the fault continues to be detected and the
count reaches a pre-determined threshoid, the fault
hecomas sonfirmed. i the fauli is an luns related
.fau:% of a serious malfunction affecling  engine
riormance, a DTC (Diagnostic Trouble Code} and
‘?”mez a-frame data will be logged in the ECM's memory
i the MIL (Malfunction Indicator Lampy on the
mictoreycle instrument panel is illuminated. Unce a fault
is confirrmed, the number of warm-up cycles made by the
engine is counted. If the faull clears, thm Warm- =1;3 eyl

.
omies

T."}

counter will extinguish the MIL {(Maifunction indicator
tamp) al a pre determined count, ﬂ-ﬁ.d grassthe DTCand

frpere frame data from the UM

{higher) count.

memary at anclner

A gingle warm-up cycle is deemead 10 have taken place
wihen the following criteria have been met

jte]

-

The cooclant temperalure must be raised
7200 or more.

The coolant lemperature must have rsaen Dy
2357 or more from its star wmperature, when

?20 et ’3 reacig =d=
»  Acontrolied power-down seguence must 1axe
place.

NOTE:

*  When a fault has been rectified, the MIL will
remain illuminated uniil sufficient non-fauit
warm-up cycles have taken place to turn it off.
The MIL will be mmadiately extinguished if,
after first reclifying the fault, the DTC
(diagnostic trouble code) that caused the MIL
ilumination is erased from the ECM memory
using the Triumph diagnostic tool.

NOTE:

*  in most cases, when a fault is detected, the
engine management system will revert to a
“imp-home’ mode. In this mode, the engine will
stit! function though the performance and
sconomy may be marginally affected. In some
cases, the rider may not notice any appreciable
ditference from normal operation,

gaet
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 Trismph service diagnostic tool.

The tables indicate which tests are perfor med by the
on-board system and what information can be retrieved
by the Triumph diagnostic tool.

Full details of how to operata the ool and how 10 interpret
ihe data foliow later in this section.

918
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Current Data

By using the Triumph diagnostic tool, live engine data
{engine running) can be recovered from the motorcycle.
The data available is:-

Function Examined Result Reported (Scale)
Calcutated load 0-100%
Coolant temperature -40- +215°C
idle fuel trim -100 - + 99.2%
Off idle fuel trim Not Used
Engine speed 0 - 16,383 RPM
Air temperature -40 - +215°%C
ignition Advance -64° - +63.57
Throttle Position 0-100%
tambda Fuel Trim -100 ~ + 99%
Fuel system status Open or closed loop
='r0xygen sensor voltage 0 - 1.25 Volts.

' Freeze-frame Data

reeze frame data is stored at the time a DTC is recorded
ronfirmed) by the ECM. 1f multiple DTCs are recorded,
he freeze-frame data which is stored will relate to the
rst recorded DTC only.

v calling up freeze frame data associated with the first
scorded DTC, the technician can check the engine
ondition at the time the fault occurred. The data

s Function Memorised | Result Reported (Scale)
ad Calculated load 0-100%
Coolant temperature -40- +215%C
he Idle fuel trim -100 -~ + 99.2%
red Off idle fuel trim Not Used
Engine speed 0 - 16,383 RPM
Jret” Air temperature ~40 - +215°C
Jgnition Advance -64° - +63.59
Throttie Position 0-100%
Barometric pressurg 0 - 983 mm/Hg
Lambda Fuel Trim ~100 - + 99%
Fuet system status GCpen or closed loop
Quygen sensor voitage 0 - 1.25 Volts.

Function Tests

The system allows the diagnostic tool to perform a series
of function tests on varicus actuators in the engine
management system. {n some cases it is necessary to
make a visual cbservation of a component and in other, if
faults are present, DTCs will be logged.

The function tests avallable are:-

Function Examined Result Reported

Fuel pump test None (observation only)

Fuel pump priming None {observation only)

Cooling fan None (observation only)
Instrument panel Observation/DTCs
Purge vaive DTCs
tdle Air Contro! Valve Observation/DTCs
Checks/Adjustments
Adjustments

The tool allows adjustment of some items by making
small changes to certain parts of the ECM software.

The values that can be adjusted are

Setting Adjusted Setting Affected
Closed Throttle position | Voltage value of closed
throttie threshold
Adaptive stepper position IACV start point
Long term fuel trim Fuel mixture

pem——

Ll s
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Briagnostic Troubie Codes

Diagnostic trouble codes (DTCs} are logged in the ECM
memory when there is a confirmed fault in the systam.

The cadass are reported to the Triumph diagnostic focl as
a four dight code, as required by California legislation.

As mantioned earlier, when the syslem detects a fault,
beging 1o count the number of times the faull occurs
before ifiuminating the ML and sioring a fault cede,

Similarly, if a fault clears, the ECM also records this fact
and will turn off the MIL when sufficient no-fauit warm-up
cycles have taken place. Any fault codes will remain in
the ECM memory. until, the reguired number of no-fauit
warm-up cycles ‘have. lzken place. The number of
warm-up cycles r@quned o extinguish the ML wil
atways be less than the number required to remove a
DTC from the EOM memory. DTCs can be removed at
any time using the Triurnph diagnostic tool

The system will fog the diagnoestic trouble codes listed
below/over: -

Diagnosiic Fault Description Number of | Number of Mit.
Trouble no-fauit no~fault illuminated
Code cycles cycles when fault
{0TCY before hefore DTC | is logged
turning off is erased
ML
 PO336 | Crankshatt sensor circuit matfunction 3 40 Yes
P1335 Grankshaff Sensor incorréb'f"'séquencca pattern ' 3 40 Yes
FO340 éamshaft sensoy mal!ﬁnctimn 3 40 Yes
Poaat Camshafl sensor circuit faull 3 40 Yes
P1240 | Camshaft sensor excessive electrical inferference 3 4G Yes
| amwhf;ﬁ sensor incorrect sequence pattern ) 3 40 Yes
0505 idle air controt valve systam matiunction 3 40 Yes
PO201 Imjector | circuit malfunction 3 40 ) Yes
PO202 Injector 2 cirouit maliunction 3 40 Yas
EO203 Injector & circuit malfunction 3 40 | Yo
1201 injector {E@en ar*nrmztffshart o ground i 3 4 V@@
#1202 Injector 2 open circuit/short o ground 3 40 Yé%’z ]
P1203 Injector 3 dpen Garmti%hornogrw nd 3 40 Yes
1205 injector 1 short to baftery voimqe;aver i@fﬂperaTwe 3 40 ‘%’ég
Injector 2 short to battu,;;; gpfcmv wmperatire ” 3 40 Yes
Injector 3 short to batiery valiage/ovm* temperalireg 3 40 Yes
Barometric pressurs sensor cirouit ’"?aif!gﬂ(’f ion 3 40 Yes
Throitle position sensor low input 3 4} Yes
) Throttle Position sensar high input 3 40 Yes
Purge valve system open oircuit/short cireudt to ground 3 40 Yes ' |
Purge valve system short cirouit to baﬁery valtage/ 3 40 Y65 | - 4‘
over temperature - fl
P0351 Ignition cod matfunction ) 3 ! 40 Yes }

89.18
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Fault Description Number of | Number of MIL
Trouble no-fault no-fault iluminated
Code cycles cycles when fault
(OTC) before before DTC | is logged
turning off is erased
MIL
. P03s2 Ignition coil 2 malfunction 3 40 Yes
P0353 Ignition coil 3 malfunction 3 40 Yes
P1351 Ignition coil 1 open circuit/short circuit to ground 3 40 Yes
P1352 1gnition coil 2 open circuit/short circuit to ground 3 40 Yes
P1353 Ignition coil 3 open circuit/short circuit to ground 3 40 Yes
P1355 Ignition coil 1 short to battery voltage/over temperature 3 40 Yes
P1356 Ignition coil 2 short to battery voltage/over temperature 3 40 Yes
P1357 ignition coil 3 short to battery voltage/over temperature 3 40 Yes
PO118 Engine coolant temperature too low 3 40 Yes
PO119 Engine coolant sensor high voltage 3 40 Yes
P0230 Fuel pump relay fault 3 40 Yes
P12 Fuel pump relay open circuit 3 40 Yes
p1232 Fuel pump relay short circuit 3 40 Yes
POS00 Vehicle speed sensor malfunction 3 40 Yes
P1560 Sensor supply voltage circuit fault 3 40 Yes
P0s62 System voltage low 3 40 Yes
P0563 System voltage high 3 40 Yes
Pi601 MIL open circuit/short to ground N/A 40 No
P1602 MIL short to battery voltage N/A 40 No
P0132 Lambda sensor signal too high 3 40 Yes
P0O135 Lambda sensor heater malfunction 3 40 Yes
PO170 Lambda feedback fuel trim malfunction 3 40 Yes
. P1172 Lambda feedback maximum enleanment 3 40 Yes
i1 - P1171 Lambda feedback maxirmum enrichment 3 40 Yes
l ; P1178 Lambda feedback reached maximum air leakage 3 40 Yes
i adaption
i . P1179 Lamb_da feedback reached minimum air leakage 3 40 Yes
1 adaption
! P1552 Cooling fan relay short circuit/open circuit 3 40 Yes
. P1553 Cooling fan relay short to battery vottagefover 3 40 Yes
! temperature
Jlk PO115 Coolant temperature sensor circuit matfunction N/A 40 No
‘J P1116 Cootant temperature gauge short circuit/open circuit N/A 40 No
P1117 Coolant temperature gauge short to battery N/A 40 No
voltage/over temperature

Q1G
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Diagnostic Fault Description Number of | Number of ML
Trouble no-fault no-fault ittuminated
Code cycles cycles when fault

{1 E] before before DTC | iz logged
turning off iz erased
Mo

£1388 Tachometer short circuil/open circuit N/A 40 " No

Pian7 Tachometer short (o batter; xfoi‘tsagef’c:\?g; femperature N/A 40 No

PO462Z | Fuel sensor circuit fow input N/A 40 No

 P04s3 Fuei sensor circuit higﬂ”irmut N/A 40 No

P1811 Low fuel level ihdicator lamp short crouit 1 N/A 49 No

ground/opan cirguit

P1e12 L_ow fue! leve! indicator famp short to Vbat! N/A 40y No

Pig2t | Fuel gauge short nircuit to gmuhdfe;}en CICUR N/A ) 40 No

Pi1622 Fuel gauge short circuit to Vbatt N/A 40 No

.20
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Checks

When using this function It is possible to check the status
of various sensors and actuators and also check certain

ftems of factory data logged during vehicle assembly.

It is also possible to check when the ECM was last
interrogated for stored information and who the dealer

was that did it.

The data available is:-

item Checked Result Unit
Air temperature sensor Volts
Air temperature Degrees Celsius
Coolant temperature Volts
sensor
Coolant temperature Degrees Celsius
Engine speed RPM
Idle reference speed RPM
Battery voltage Volts
Sensor reference voltage Volts
Injector pulse time Milliseconds
Barometric pressure mm/Hg
Calculated load Percentage
Target dwell time Milliseconds
Ignition timing Degrees BTDC/ATDC
Throttle voltage Volts
Corrected Throttle Percentage
position
Purge valve duty cycle Percentage
|dle air control valve Incremental steps
stepper position ranging from { to 255
Ignition switch position On/Oi
Cooling fan status On/Ott
Sidestand status Up/Down

Neutral switch status

Neutral/in gear

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
e Make checks [/ adjustments

It is removeable to allow replacement / update cards to
be inserted.

The screen {2) comprises 4 horizental lines and 20
vertical columns forming a series of boxes into which
letters and numbers can be displayed to provide the
necessary guestion, message, answer etc.

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

1 4
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E?“ IH’E!‘fQi?IfCSE
| CURRENT D R §
> REROD STaOREDQD JTESI
R FumCcTieN TESTS |

Tynioal soreen showing symbaol examples

A%  Cursors to indicate thal further lines of text ars
available to ba seen above andfor below those already
view, by scrolling the text up or down using the "Ug’ or
Town® keys,

¥

=l
7

Cursor to show which line of text is "Active’.

% Indicates further help/guidance information availtable
on that line by pressing the help key.

Teol Keys

In most cases, the Return key ([} enables the user 1o
return to the screen last displayed.

i

e -

‘l'.‘dvn.rw&:'-M

i

Heturn key

The Up and Down keys — press io move the lines of text
up or down, They are also used to enter the Dealer
nnber and the date.

Up/down keys (2 separate keys)

Prass the Validation key (k) 1o move on fo the next
message.

Valication key

The Haelp key can be used when the *?” symbol shaws, to
aet more information about that line of text . To returntd
the diagnostic screen from the help area, press the help
"?° buttor again.

Heip key

e

TEST PRGCEDURE

The following describes the procedure to Tollow when .
using the service diagnostic loal. [t does not cover the
further diagnosis that must be carried out once a fadt
area has been identified. For detalls of the procedurele
follow when a fault area or fault code has been identified, :
refer to the diagnosis detalls later in this section,

NOTE:
*  The ool does not retain any memory of faults,
dingnosis etc, caried out on any partioular
motorcyele. Any such memaory is only retained g
in the motorcyvele’'s ECM.

*  The following five pages describe the fool. .
operations in fow chart form.

58
A
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CONNECT BIKE

SYSTEMERROR
SELF TEST

CHECK CARD

Present

Absent l
SELECTLRNGUAGE

ENGLISH INSERT FIEADRY
FRANCAIS - CARD

OEUTSCH
ESPARNOL
NEDERLANDS

Y

TRIUAPH NOTORCYLLES

DIRGNOSTIC TOOL <

SOFTWAREVERSICN 0.0
caa

'

SWITCH DN BIKE -
IGhrrian

False DATALINK FAULT
VALIDATE > RETRY

Main Menu

AAINMEMY

SERVICEDRTR SERVICEDATR DIRGHOSTIES Quit
DEALER 555555 . DATE21/02/01 » CHECK/ADJUST
aurr
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STOPENGINE

.-x""'"ﬂM
&

e e

Main Menu .
PRI PIEN Error Count |
o DIRGROSTICS STOREDERRORS
.
!:HEEK/QDJ{JE . . Fgﬂi?‘{g“ﬁrﬂg
aur S PRRSHAET SENSOR
i _ GREOILOC/SE
: Diagnostics -
!
é Starred DTC
HRGROSTICS
CURRENTDATA
FRULTEODES STOREDEREORS
FUNCTION TESTS Fauki codes
auT FREEZE FRAMEDATH
CLERRATLS
% Current !
cata
_ Freeze
frame dala
CURRENTDRTR
CALCULRIEDLOAD FREEZEFRANE
WRIERTERF CRLCULATED LORD
ILE FLEL TRIN UATERTEMP
UFFIDLE TRIT IOLE FUEL TRIA
REV COUNT OFFELELTRIN
IR TERAP REVEOUNT
IGHROVENCE gigTERe
FREQTTLE FORITION SN AOLANCE
LANBUR FUEL TRIN THROTTLE PLSITION
; TPUTHOLTAGE _
OX9GEN SEHSG?QU i UTEOLTAGE T
EUEL SYSTERSTATUS S
OXYGEN SENSORUTPUTLOLTEGE
SUEL SYSTERSTATLIS

'

o —-
4 Heturn
L

STOREOERRORS

RETURNTROTLS
LLEARDICS

!
Clear

STOREL ERRIRS
ERASERLLOTCOATA
YES
no

No

.

.
\_ RESETDTOs >4

=
ettt it

w24
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Main Menu

MRINNENU
DIRGNHOSTICS
CHECK /ROJUST
aurr

Diagnostics

DIRGHOSTICS
CURRENTOATA
FARULTCODES
FUNCTIONTEST

aur

Function test

DTCs present

FURCTIONTEST

TEST DTC COUNT

Cancel

DTC present

FURCTION TEST
INSTRUMENT PANEL
IRCVALVE
PURGE VALVE
FUEL PUMP
COOLING FRN
FUEL PUNP PRINE

v

FUNCTIONTEST
“TESTNANE"
PROCEED
CARNCEL

‘ Proceed

FURCTIONTEST
TESTNARE
TESTING....
OBSERVE

> No DTCs present

m Zero DTCs

> OTCSPRESENT CLEAR

BEFORETESTRETION

Error Count
Screen

FUNCTIONTEST
TESTHANE
TESTFARILED PN
S/CTOVBATT

CLEARDTC

Y

FUNCTION TEST
TESTNARE
TESTCORPLETE

—

FUNCTIONTEST
PERFORMANOTHER TEST
YES
g

No

Q25
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A

Check/

i

Main meau#

PN AENL
DIRGHOSTICS
CHECK /RO JLST
QT

Adjust Menu

i Check/Change

CHECK /BDUST

Quit

> CHECK
CHANGE
AT

Check

Quit

Change

Check meny é

CHECK
BUILLDRIA

READ SENSORS
auir

i !

* | Read sensors

H

v

BERD SENSDES
Al SENSIR
IR TEAF
URTER TEAP SENSOE
WRTER TERP
BrpLount
IOLE REF.
BATTERY
SENSDEREF

PLEASEUALT..

HECKING

BUILLIORTR

iMECTOR
AR PRESSURE
CALEDLRTEDLORD
TGTOUELL
TGN THANG

Buil

THEQTILE
THREOTTLE FOSITHI
FURGEMARLVELYOLE
IREY BTEFS
ILNTIGN SUTLR
LOOLING AR
SIE STRND
NELTRAL SUHTCH

d data

Y

BUILDDRTR
i
XAXXNEENKAKARY
TRIUAPHECFART NG
KXKRKHKHXKXNKK
SHGENECLUFPRRETRD
AXKKKHANKXKKX KK
ECLUGERIAL MG
KHHKXERKRXHANY
SWEELERSE
XHHAKKKXXXANHN
TUNE NURABER
bt viditetiil

|

v

Change menu é

CHANGE
AOAUST TUNE
TUREUPDATE

aur

Adjustments

ROJUSTTUNE

SETCLLSEDTP
SETLGTERAFUELT
SETRORPTSTEPFOS

|

v

AOJUSTTUNE
CLOSED
THROTTLE POSITION
HAS BEENSET

v

ROJUST TUNE
LONG TERMFUEL TR
HASBEENSEY

H

y

AROAISTTUNE
SORPTIVE STERFPOSITION
HASBEENSET
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. A
Main menu
NRINAENL
DIAGNOSTICS
CHECK/ADJUST
aurr
Check/Adjust +
heck/Adjust menu
' PLEASEUAIT,
CHECK /ADJUST .
CHECK Quit CHECKING ECA TYPE
CHARNGE
aur +
Change
UPDATE TUNE
SELECTRODEL
ADJUST SPRINTST/RS
ADJUST TUNE 885LLTIGER
UPDRTE TUNE +
auT
Update tune TIGER
TUNE IXXXX
TUNE IXX)XX
UPDATE TUNE TUNE TXXXX
PPPPPPP +
UPDRTETUNE
TUNE 9846 _
CONFIRR Confirm 4,
Pass CANCEL Cancel
aur
TEST PASSWORD
Fail +
UPDATE TUNE
SECURITS DOUNLORDIYG ......
109 CONPLETE
ACCESS DENIED +
DOWNLOAD OK?
Yes No
UPGATE TUNE UPDATE TUNE
DOUNLOADCOMPLETE DOWNLORD FAILED
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. CONNECTION AND POWER-UP

Z. Connection to Main Harness

Connect the tool to the dedicated multinlug under the

seat.

A messane appears on the screen and certain checks
are made aviomatically, e.q. Is the memory card fitled ?

"SELECT LANGUAGE” will then be dispiaved,

2. SELECT LANGUAGE

SELEOT L AN
» EiG

i
o

|
|
|
|
|
|

Use the Up’ and 'Down’ keys 10 move the cursor in
column 1 and select the language required.

NOTE:
*  Thetoolwill always select English as the defautt
language, and it is only necessary 1o use the
cursor to select one of the other languages. The
entire diagnostic session will ther ¢continue in
the chosen language.

Press the validation key &’ to move on.
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- 3, TRIUMPH MOTORCYCLES

4. SWITCH ON BIKE IGNITION

TRIUAPH NOTORLCHLOLEDS
orARGANOSTIHI O TOOL
SOFTUYUARE VERSI OGN 1 0.0

c ool

g n
71

g1
o n

SWi1 TCH K E

6Nl

The screen will display the message ‘Triumph
Motorcycles Diagnostic Tool and wilt aiso give the
diagnostic software version and the sofiware release

Press the validation key ‘&’ to move on.

ifthe Return key () is pressed, the tool will return to the
‘SELLECT LANGUAGE' display.

Switch on the ignition. Do NOT start the engine.

Press the validation key "k’. During a short delay period
the tootl will carry out certain validation checks.

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

If all is OK, ‘SERVICE DATA’ will appear on the screen,
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6. SERVICE DATA ~ DEALER

bty lgnition switch, cable break,

the Heln key '? for advice.

M,

actify the problem and press the Validation key "3 to
o ‘SWITCH ON BIKE IGNITIONN.

Praie tha

(S Ry

Validation key =" again. [fthe oot accepts that

cimpiayed.

T

s is the first of 2 screens for which the operaior has 1o
ot information, without which the testing cannot
proceed further,

§ E S ER U
DATA Lt NE ERULT 1 E ¥
EFTRYP l E.E?EF?LEQ 5655
Lo
N
N
\\\
AN
ﬁ N ba\
il
| |
P it i /,’/
X 7

Ermer yvour Dealer number as follows:

The number ‘555855 is displayed, with the cursor
nointing down ai the first digit.

Prass the 'Un' or 'Down’ keys 1o changs this digitto the
first digit of your dealer code,

Prass the Validation key <",

The cursor wilt now re-position over the second digit 5.
Enter the 2nd digt of vour Dealer number in the same
way. '

Caontinue untll all 5 digits of your dealer code have been
entered. '

NOTE:
* I any digit has been entered incorrectiy, press
the ‘Return’ key (.} to start again.

Whaen all 5 digits have been entered correctly, pressthe
Valigation kay .

You must anter a valid Dealer Number to continue. if
you do not know your dealer number, contast .
Triumph or your imporier for advice.
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gaiu i @ !\I

Enter the date using the ‘Up’ and ‘Down’ keys in the same
way that the Dealer number was entered.

NOTE:
+ 6 digits must always be entered, e.g. ifitis the
" 7th month this must be entered as 07.

The date must be entered in the order

Day/Month / Year.

:When complete, press the Validation key >k’ to display —
‘MAIN MENLU’.

8. MAIN MENU
SERVICE DHTHI mAEI N MENU
v | gl Aa6NHO0STI LS
PRTE 21 /02/01 | CHECK/ADBDJUST
[ > gutT
e
\/\Wm\/
,\u
SN

When this screen is displayed, you have to decide
whether to proceed along one of two routes:

- ‘DIAGNOSTICS'
— ‘CHECK/ADJUST’
The ‘DIAGNOSTICS’ menu provides access 10:

Current data e.g. actual engine temperature, engine
speed efc,

Diagnostic Trouble Codes (DTC's) i.e. access to
codes stored in the motor cycle ECM which indicate a
confirmed fault(s) in the system.

Function tests e.q. of tachometer, water temperature
gauge, fuel pump etc.

The ‘CHECK/ADJUST menu provides:

Checks i.e. build infformation, system data,

Adjustments e.g. adjustment of closed throttle,
adaptive stepper position, and entry of software updates.

Use the ‘Up and Down’ keys o position the cursor
opposite the desired choice, and press the Validation key

=

5.

Either ‘DIAGNOSTICS’ (operation 9) or
‘CHECK/ADJUST’ (operation 27) will be displayed,
dependent on the selection.

NOTE:
* |f ‘QUIT is selected and the validation key X’

pressed, the display will return to ‘TRIUMPH
MOTORCYCLES'.

a 1
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9. DIAGNOSTICS (if ‘DIAGNOSTICS’ is selected) 10. CURRENT DATA
§ ! A6 H0ST I L6 : CURRENT nﬂrﬁi
| STHRT CENGINE i
e CURRENT DATA PERLEULATED LOAD 29 9%
A RERD STORED BT C5 YENGINE TERP 15 ¢

This display is the 'DIAGNGBTICS' menu. Start the engine. ‘CURRENT DATA' includes the
information shown in the fable below which can be
Lise the ‘Up’ and Down’ keys o scroll the text until the accessed by scrolling, using the ‘Up” and 'Down’ keys. Al
sestizontal arrowhesd s positioned opposite the desired the end of sach iine of text, the actual reading at that
choige, and press the Valdation key W instant is provided to assist diagnosis e.g. ENGINE
TEMP 950,
The cholces are;
. CURRENT DATA AVAILABLE
‘GURRENT DATA (see operation 10) .
Function Examined Result Reported (Scale)
‘HEAD STORED DTCS’ (see operation 12) Faults stored (guantity) 1-‘{2? _ o
Cailculaied nad 0-100%

FUNCTION TESTS' (see operation 18)

Coolant temperature BT T o

----- HQUHT is selected, the display will return o Igle fusl trirn -100 - + 99.9%,
TRIUMPH MOTORCYCLES'.

Off idle fuel trim ; Notused
Engine speed 0 - 16,383 APW

Air temperature S -40 - +215°C

ignition Advance ~-540 - +63.59

Throttle Position 0-100%

Lambda fuel trim -100 - +99%

Fuel system status Open or closed loop

Oxygen sensor vollage 0 - 1.25 Volts.

if further clarification of any fine of displayed e
required, scroli that line opposite the 2" symbolin theleft
hand column and press the Help key (7). Limited
information on the selected topic will then be displayed,

Press any key to return 1o the ‘CURRENT DATA e,
When afl information has been noted, pross either the
Yalldation "+ or Return () keys.
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11. STOP ENGINE 12, To selact ‘READ STORED DTCS’ (Diagnostic
Trouble Codes) from the MAIN MENU:-

aai N mENU
> pfrAGHNISTI LS

sTapP ENGINE

oo T

|
l
l fHECK/7RBRDJUST
1

witch off the engine.
Use the ‘Up’ and 'Down’ keys to position the cursor

5 the tool is powarad from the motorcycle, this will end opposite DIAGNOSTICS.

e diagnostic session. To continue, refurn to the
fiower-up section and selecl fesis as reguired. Press the Validation key “#' to display ‘BIAGNOSTICS’
mentl.

Select ‘READ STORED DTCS’, and press the Validation
key K.

STORED DTCS' will be displayed.
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13, STORED DTCS

14. Three gptions are now avaiiable:—

I STORED DTCOS
Lot counT g 9
2P0 035 ¢

e 7336

STOoKRED DTLCEG

FRANE

Y FREFIE oRITA
cLERR DT L35

as 3 and 4 display up to two of the DTCS stored {if

1. [ additional TGS are stored, this will be indicated
by a downward poiniing arrowhead, and t/they can be
accessed using the "Up” and ‘Town’ keys,

Hihore are no DTC's shown, press the Return key (B o
roiurr 1o MAIN MENU.

(H DTC's are present when the Return key is pressed,
wiay will read *STORED DTCE, ERASE ALL DTC
IBTE YES/NO'

srformation about sach DTC can be oitained bg sorolling
her taxt untit the appropriate code is opposite the '? in
ire 3; then preas the Help Key (7},

Y0 example: Poa35

Haolp texd CRANKSHAFT SERSDR

CIRCUIT PRLFUNCTION

in

HRTANT:

JTC has an asterisk (%) 1o s right, thig imcﬁcaﬁm thata
ot of engine data af ihe Hime the D70 was stored
d\faliaDie o aid your fault diagnosis. To aceess this
ormation, press the Validation key &K 0 go o

ration 14 and open FREEZE FRAME DATA'.

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 ‘3¢ to display ‘ERASE ALL DTC DATA

{epa 1 ,r\

s

Press the Feturn key () to go back to ‘STORED DTCS'
{operation 133,
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16. STORED DTCS

FREEZE FE;ME;
lfrRLcULARTED L OAD ;g%i
--M&r:;gs TERP 15 ()

When a fault accurs which causes a DTC to be stored in
“the memory, the engine condition data at that instant is
logged in the ECM. if another, more sericus DTC is
ubsequently set, the originai DTC data is automatically
rased and new data associated with the latest DTC s
gged in Hs place.

v selecting ‘'FREEZE FRAME’, this information
acomes avallable on the screen to aid diagnosis. Scroll
e text up or down to view the data. More information
an be gained by scroliing the text line in question to line
53(?), then press the Help key (?) as before. Press the
“Validation key 3k to display *STORED DTCS’ (operation
18,

FREEZE FRAME DATA AVAILABLE
Function Memorised | Resuit Reporied (Scale)
Calculated load 0-100%
Coolant temperatiire ~4{3- +2155C -
fdte fuel! frim ~100 - + 898.2%
Ot idle fuel trim Hot used
Engine speed 0 - 16,383 RPM
Alr temperature 40 - +215°C
lgrition Advance -G4° - +B3.5°
Throttie Position 0-100%
Barometric presaure 0~ 983 mm,f;Hg ''''
Lambda fuel trim 100 - + 99%
Fliet ¢ sysiem staius Chpen of closed inop
_Oxygan $8AS0r voltage (1 ? 25 Volts,

H

R —

STORED DTLG
YRETURN Tg 4o ris
CLERE QTLS

2 options are now available:

Serolifo ‘KRETURN TO DTCS' and press the Validate key
k' o return to operation 13.

Scroflto ‘CLEAR DTCS’ and press the Validation key 5
o go on to operation 17.

NOTE:
* A full tist of all the possible DTCs ¢an be found
earlier in this section.

3

R
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17. STORED DTCS, ERASE ALL DTC DATA

| STORED DTCS
L ¢ RASE ALL OTC ODRITHA
- YE S

"o

0 data from the memony. “SAIN MENL will then

Sanlayed,

* 1 vou intend o examine the Funclion Tesis,
aniry will be Inhibited unless the BTC s have
heen erased.

NG is selectad, press the Validation key " to retum
in operation 13,

That compietes the DTC oycle,

18. To select ‘FUNCTION TESTS from the MAIN
MENL:

BT RGNOG T LS
FURSENT nAaTA
> REARD STORED OTCS
v FUNCT! ON TESTS

Use ‘Up' and 'Down’ keys to select 'DIAGNOSTICS
menit,

The following choices are avallable,

Press the Validation key k'
displayed.

‘DIAGNOSTICE will be

Select 'FUNCTION TESTS', and press the Validation
kay .

it no DTC'S are stored, "FUNCTION TEST }_mn be
displayed (sse operation 20}, :

If one or more DTC'S are stored, the message "DTCS
PRESENT CLEAR BEFOBRE TEST ACTION will be
displayed (see operadion 18},

NOTE:
*  The diagnostic tool will not allow Function
Tests to be accessed untii all DTC's in the
memary are removed, :

©

]
[8)]
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19, FUNCTION TESTS

20. FUNCTION TEST

Funort on TEST S
prrcs PRESENT fLERR
BEFORE TEST RCTH ON

E EUNCTON rz:s;f\
S NSTRUMENT PANEL

! 1
iv;ﬁc vaiLyeE ;

To clear the DTC's, press the Validation key “i'.
'STORED DTCS’ will be displayed {see operation 13).

Proceed as before via operations 14 to 17. Seroll to
YES and press the Validation key k' to erase all DTC
data: the MAIN MENU wili be displayed again.

NOTE:

+  The fault(s) which caused the DTC’s to be set
must be rectified and cleared before continuing
the Function Tests.

s A full list of all the possible DTCs can be found
earlier in this section.

Select ‘DIAGNOSTICS’ menu and ‘FUNCTIONTESTS’
sgain pressing the Validation key >’ each time.

now  been erased,
now be

the DTC's
TEST

have
{operation  20)  will

Bacause
FUNCTION
displayedd.

The following Function Tests can be made:

1

2
3
4

Instrument Pana!

idle air conirol valve (JAGV) test
Purge valve lest

Fuel pump test

Cooling fan test

Fuel pump priming test

o %]

ithe faultis electrical, this will then be reportedas a DTC.

Insirument Panel test: A signal is sent which should
cause the tachometer to read approximately 7,500 RPM
for 15 seconds, the water temperature gauge to show
100°C for 15 seconds and the fuel gauge (if fitted) to
register 50% full (ali simultaneously).

idle air contro! valve (IACV] test; A signalis sent which
should cause the valve to move through it's fuli range of
step positions and then leave itinthe park position. The
signal wiil cause the valve to operate several times. To
detect valve movemant, use a stethoscope to listen for
valve operation.
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Fuel pump priming test: The fue! pump is run for a
specific time fo check for satisfactory priming. A
rmessage will then be displayed to that effect.

Fuel pump test: This test provides youwiththe meansto
ahysically ¢heck the pump cperation.

Cogiing fan test: A signal is sent which should cause the
fan W operate for a 10 second parind.

Purge vaive test (California models only) This test
allows you to check operation of the valve. To detect
valve movemery, use a stethoscope o listen for valve
operation.

Use the 'Up' and 'Down’ kays 1o scroll the text lines, and
position the function for which you wish 0 oblain
information opposite the “?°.

By pressing the Validation key <, your selection will be
noted and ‘FUNCTION TEST' (operation 21) will be
displayed.

Fress the Help key (%) for more information.

NOTE:
= i the Return key () is pressed, the tool will
return o DIAGNOSTICS’ menu (operation 9).

21, FUNCTION TEST

| UnmerlenN TEST
| vwsTRURENT PRNEL

i» PREOLCFETD

| CANCEL

The tunction selected at operation 20 will now show on
fine 2. To show an example of this, we have chosen the |
INSTRUMENT PANEL test.

if you press the Help key (7). help relating to the specific -

test will be given. in this example, the screen will now

read '
TACHOMETER - 7500 RPM
TEMP GAUGE - 100 9C
FUEL GAUGE - 50%

If you wish to cancel that selection, scroll to "CANCEL
and press the Validation key ¢’. The display witt retum:
to operation 20. o

if vou wish 1o test the component selected, scroll to
‘PROCEED’ and press the Validation key >k’
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23. FUNCTION TEST

FUNLCTHON TEST
UynENT PANEL
i naé

FUNLOT! o reEs T
s TRUMENT FANEL
reEsT caoAaPLETE

_-'The screen now dispiayed will be specific to the
“eomponent being tested:

“Inthe example selected — ‘INSTRUMENT PANEL', the
shstruction is to observe the gauges.

“After a period of time, the screen willt automatically
“change to either 'TEST COMPLETE (see operation 23}
hich will indicate a satisfactory completion, or to “TEST
FAILELDY {see operation 25} which will indicate failure.

if the test is satisfactory the dispiay will read TEST
COMPLETE’ Press the Validation key k' to display
FUNCTION TEST (operation 241,




9 FUEL SYSTEM/ENGINE MANAGEMENT

24, FUNCTION TEST

25. FUNCTION TEST

£
i
H
H
4
!
i
i
r

FUNCTION TEST
PERFORN HBMOTHER TEST
= 4ES

N

[ EUNT T ON rEsrf
§ PN S TRUSAENT PANEL ;
1”5%1 FRILED PI?E?]
i

This display allows you 1o decide whether you wish o
iost another component.

ithe cursor on line 3 'YES' and press the
an to the "FUNCTION TEST

-~ pOSTON
ation key Sk o relu

selection meny,

ar — position the cursor on line 4 ‘NG and prass the
‘fa at%or‘e key 4 1o retun fo ‘DIAGMOSTICE menu

if the test at operation 22 is unsatisfactory, a DTC wilt be
displayed on tine 3 of this display (except fuel pump
1osts),

Prags the Help key (?) to access the diagnosis
information assooiated with that code.

Press the Validation key i if you wish to fest another’

somponent {operation 24)

NOTE:
* Any DTC's logged in the system wiil be
automaticaily cleared at this point.

To return to the 'DIAGNQSTICS menu, Select ‘QUI
and press the Vaiidation key &' to return to the ‘MA] N :
MENU' (operation 8).

That completes the FUNCTION TESTS cycle.

.40
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mAai+ N
naosTti1i 05
SROGJUST

fENU

~Uss the "Up” and Down’ keys 1o position the cursor
posite *CHECK/ADJUST.
ress the Validation key "k the ‘CHECK/ADJUST'
enu will be displayed,

27. CHECK/ADJUST

™

! HELK/RODJUST
}b [ HET K

! DJUST

[

agusr T

This is the Checks and Adjustments menu.

Use the ‘Up’ and ‘Oown’ keys to position the cursor as
foliows, and then press the Validation key 1"

Opposite 'CHECK?
{oparation 28).

‘CHECKS' will be displayed

Opposite ‘ADJUST
{operation 32).

"ADJUST will be displayed

Opposite '"QGUNT" — 1o relurn to 'MAIN MENLY
{operation 8}.

U
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#8. CHECKS

29. BUILD DATA

CHEEKSI BUI LD ODARTRA
B REA0D SENSORS ]f V1o
REA[LD BUut LB OATA i XXX XA XA AN XX XXX
autr 5 YT R UAPH EL U

You now have the option to access the motorcycle
BUHLD DATA or the 'SYSTEM DATA’, or to quit.

Bosition the cursor as follows and then press the
Validation key &'

Oppozite ‘READ SENSORE
{operation 30) will he displayed.

'BENSOR DATH

Opnosite ‘READ BUILD DATA ‘BUNRD DATA

(r:a};s@ra'iion 26} will be displayed.
Tipposite ‘\QUIT' - 1o refurn o “MAIN MENLP
{operation 8).

Providing the information was recorded at the time of
build, the display will show the following information
ralating to the motorcycle under test by scrolling up and
down: Before displaying the recorded information, the
too! will briefly display the message, 'PLEASE WAIT,
CHECKING BUILD DATA

Vehicle ldentification Number (VIN}
Triurnph ECM part number
Suppiier's ECM part number

ECM Serial number

Tune Mumbsr

Press the \Valldation <7 keys 1o retun fo

‘CHECK/ADJUST manu (operation 27},

242
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SENSOR DATA 31. To access the ‘ADJUSTMENTS' menu.
SENSOR DATA| E CHECK/ROJUST
; I CHETDH i
Al R SENSOR sl e AoJusT ;
Bl R TERMF IS{% g guT ]

The display can be scrolled to show:
The status of the various sensors and actuators

f_a_e%ztain further data infarmation, scroll the approprials
in o the heip key mark (?) and press the Heip key,

E:

The help information shows the likely range of
readings for a correctly functioning system at
normal operating temnerature,

fhat completes exammation of the Chacks.

£ et ratgrn 1o

o

s the  Validation  key 0

CHECK/ADJUST (operation 27).

Use the 'Up’ and ‘Down’ keys to position the cursor
opposite *ADJUST’.

Press the Validation key ' ‘ADJUST' will be displayed.

Start the engine.

A
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32. ADJUST 33. ADJUST TUNE

§ E'DJUST. A0JUST TUNE

> ROJUSsST TUNE E

UPDARTE TUNE E »s5E£7 (L OSED TP

! guir E 567 ROBPI.STEPP FOS
\ ; SET LG TERM FUEL T

-k snd/or adiust the values of certaln tune items.

[
i

{ oress the Validation key
TLINE {see operation 33).

o dipolay ADJUST

i special circumstances, Triumph will request you to
introduce a completely new engine tune. Given this
siuation, seolect ‘UPDATE TUNE' and press the
saticlation key k' (ses operation 36},

The following sequence shows staius data and aliows
adjusiments to be made o items which affect the engine
operation

SET CLOSED TP {Closed thioltle position]
- See operation 34

SET ADAPT STEPP POS (adaptive stepper position)
— See operation 35

SET LG TERM FUEL 7T ({sel long term fuel trin)
- See opsration 36 E

Position the cursor opposite the setting you wish 1o
adjust and press the Validation key <",
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34 ADJUST TUNE (closed throttie position) a5, ADJUST TUNE {set adaptive stepper position)
agJdtust rwﬁﬁ R ADdUST TU!‘!E\
ED THROTTLE | | RoAPTIVE STEPPER ‘;
{ g HAS BEEN § gpﬂgsr‘f@ﬁ RS BEEMN ]
2 ET ‘ 5ET
{ |

he elecironic value of the closed throttle paosition is The electronic vaiue of the adaptive stepper position is
somatically reset by the fool. automatically reset by the tool.

 Press either the validate &’ or return {J) to return o the Press either the validate & or return { J} to return io the
main menu. main meng.
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26, ADJUST TUNE (set long term fuel frim) 37. UPDATE TUNE

% ApdJusT TUNE! | UPDARTE TUNE
LLans TERM OFUEL :r;e:mg E | SNER

: HAS BEEMN SET | g 555566565

| .

The slectronic value of the long term fuel trim setling is {Accessed from operation 32). On receipt of specia :
avtomatically reset to nomingl by the ool instructions from Triumph you may be asked to inputa
oompletely new engine wne.

&5 either the validate =< or returmn {0} o retun fo the :
1 nerni, To do this, they will give vou a Passwaord Number which .
must be entered using the ‘Up’ and ‘Down’ keys inthe
same way as was done to enter your dealer code:
number.

After entering the final digit, press the Validation key R
again.

i the password number enfered is invalid, the'screen.
shown in operation 38 will be displayed.

if the password number is valld, the tool will biisfly
display the message, "PLEASE WAIT, CHECKING ECH
TYPE'.

“UPDATE TUINE (operation 39} will then be displayed,

o
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39, UPDATE TUNE

UPOARTE TUNE { HPODARTE ?Uﬁgg

l seLECT mODEL ]

| RCECESS DENIED ipSPPEN? 57 ;
DI SCONNECT & BETRY |

the Password number has been incorrectly entered,
e screen will display "ACCESS DENIED’. Press the
slidation key ' to return to MAIN MENU (operation 8)
nd start again,

after a second attempt the entry is stil invalid, the
creen will display "ACCESS DENIED DISCONNECT
NDRETRY'. The diagnostictool must be disconnected
“and the complete procedure re-started.

Align the cursor with the model to which a tune is fo be
downloaded and, when satisfied that the selection is
carrect, press the validation key i

Once a mode! has been selacted and the validation key
pressed, screen 40 will be displayed.

£ A
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40. UPDATE TUNE

41, UPDATE TUNE

i SPRINT 5T
é.ﬁ TUNE 1 XXXX g
’E TUNE 1T XXXX g
EoTuUnNE XX XX |

roARTE T UneE
Fune XXX X

»> conFLRA

v

cancrEL

|
|
|

Seroll to the tune required and press the Validation key
K0 move on to operation 41,

FPrass the help key for information on the applicablity of
fline number.

Scroil to either ‘CONFIRM’, ‘CANCEL’ or *QUIT" (qui
option will not be visible unti the text has been scrolfed) .
then prass the Validation key "=

I EGUIT has been sslected -~ this will return to MAIN -
MENL {operation 8) :

iT*CANCEL’ has been selected — returmn to operation 39

if ‘CONFIRM’ has been selected, downioading wil
begin.
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P OoBRTE TU?‘!E§
GgOoWNLOARD!I NG, . . .. {
i 0w [ omPLETE 3

|

The screen will show ‘DOWNLOADING', and the
solacted software will be auntomatically downloaded into
the ECM,

When complete, the screen will dispiay ‘DOWNLOAD
LOMPLETE'.

Press the Validation key k' to retun o the "MAIN
ASEMLY (operation &).

f downioading has been unsuccessful the screen will
display ‘DOWNLOAD FAILED',

“Press the Validation key k7 1o return to the 'MAIN
SMENL (operation 8},

RESTARTING TUNE DOWNLOAD

K CAUTION: ¥, for any reason ‘
downloading is interrupted, the ECM will |
‘not function and tune download cannot be i
restarted in the normai way., This is because the !
tool's operating system has been erased from the

ECMW's memary and has not yet heen fully replaced. '

Download interruption can occur for a variely of '
reasons such as, accidental disconnection of the
tool, a flat battery, turning the ignition switch to
OFF during downioad etc.

in these circumstances, a  special-tool
key-press-sequence must be followed which ig |
described below

To restart download, swiich the motorcycle ignition i
OFF and disconnect the tool. Reconnact the too!, switch
the motorovcle ignition to ON, and scroll through 1o the
soreen shown below,

g7

T §
[

o
™

H
N

©
.

e
S i

A
£y
soed
o

e

=

£

g

d

=
I [

From this screen,
SEQUENCE’

use the folliowing bulton press

HELP (7) - HELP
VALIDATE (9,

{7y - RETURN 0 - HELP (%)

The deater number screen will then be displayed. From

that screen, dowiload can he restaried in the normak
way,

KOTE:

*  The software version number is not ralevant to

this procedure. All versions of the diagnostic
software will operate in the way described.

oA
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ELECTRICAL CONNECTORS WHEN DISCONNECTING A CONNECTOR

o ‘ ‘ “ *  Check for a security device which must be released
Beftm‘e‘! peg!rannng any diagnosis, the following connector before the connector can be separated. E.G. barb,
related information shouid be noted: hook and eye etc.
NOTE: BRI T
- 4 N ; i T
* A major cause of hidden electrical faulis can be WHEN INSPECTING A CONNECTOR
traced o faulty electrical connesiors. For *  Check that the individual pins have not been bent
exampie: *  Check for dampness/diri/corrosion,
& Dirty/corroded terminals ®  Chock cables for security.
Damp terminals #  Check cable pin jipints for damage.

WHEN CONNECTING A CONNECTOR

= Broken or bent cabia pins within roultiplugs
® Ersure there is no dirt around the connector/seal

For example, the Electronic Gontrol Module refies on the @
supoly of accurate information fo enable it 1o plan the
correct fualling and ignition Bming. Cne dirty terminad will

cause an excessive valtage drop resulting in an incorrect *  Pysh the twe halves together positively,
signal to the ECM,.

Fush together squarely to ensurs terminals are not
hant or incorrectly locaied.

i, when carrying out fault diagniosis, a faut appears to
clear by sinply disconnecting and reconneciing an
ical plug, examine each disconnected plug for the

BEFORE HISCONMNECTION:

B jesting with 2 volimsier, the voliage across a
sonnector should be virlually batlery volls {urn
resistor is iited in the oircuil), Htherais anoticeable
change, suspact faulty/dirty connections.

255 8

550
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Engine Control Moduile (ECM) type MC 1000

Removal of ECM connectlors

1. Pressihe locking tab in and rotate the clamping ring
urtil a definite click is felt,

5:. 1. Locking tab
- 2. Clamping ring

» Bemove the connecior from the EOM socket,

Refitting of ECM connectors.

NOTE:

«  The connectors are both colour coded and
individually shapad. The grey connector fits
into the grey ECM socket and the black

connector fits into the black ECM socket.
CAUTION: Damage o the connector ping

: :
! ,
A may result if an aftempt to fit the
_connectors incorrectly is made.

.‘/
A

-

0

|
o
—

1. Grey socket and connector
2. Black socket and connecior
§.  Fit the connector into its socket and, whilst holding

the connector in place, rotate the clamping ring,
focking it info place behind the jocking tab.

2

Check that both conneciors are correctly fitied and
thelr clamping rings are fully rotated and locked.
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ZCM Connector Pin Numbering - MC 1600

The diagram below shows the pin sequence of the ECM
main connectors.  These pin numbers correspond
directly with the pin numbers given in the diagnostic
roiings and  schematic wiring  disgrams used
throughout this manual,

Fach connector has 232 pins, arranged in four rows,
rmarked 1, 2, 3 and 4 and sight columns as shown below.
The first of these columns is columrt A and the eighih
column is column H.

NGTE:
?  Hisimportant to note that the {irst columin is nat

marked with 3 lefter A due to space consiraints
nn the face of the connecior.

The diagram below shows the pin numbearing as i
appears on the connector

-ach ECM  connector pin location is  described
rhn:lughout this manual by identifying the connastor, 1
'Jldf‘k} or 2 (grey}, followed by the row number, and then
the column number in which it is situated. In the axample
below, pin 1/F2 is shown by the interseciing lines.

e

7 B 'mg""f'?% e ™

i Connecior Pin Numbers

Black connecior, i/

irey connecion 2/

FURTHER DIAGNOSIS

The tatles which foltow will, if used correc
pinpoint a fault in the sysiern once a diagnos
code has been stored.

y ,n,r\ to

stic trouble

£

53

g
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CRANKSHAFT SENSOR - MC 1000 ECM

|Fault Code

Possibie cause

Action

PO335

Cranikshall sensor system fault

View & note diagnostic tool 'freeze frame’
data it available.

Ensure sensor i fitted correctly and
connacior is secure.

Check for 1 mim Sensor aiy gap.

Check for damaged teeth.

Checl for contaminstion by magnetlic
debriz.

Disconnect ECM and proceed to pinpoint
test

P1ass

Crank toothed wheel / screen cable fault

oroceed to pinpoint test 6

Pinpoint Tests

Test Resuit Action

Check terminal and cable integrity: OK Disconnect sensor and proceed to test 2
- ECH pin 1/AT Faulty Hactify fault, proceed o test 7

- ECM pin 1/84

Check cable for short circuit OK Procead to test 3

~ ECM pin 1/A1 io earth
« ECM pin 1/B1 1o earth

Shaort circuit

Locate and rectity wiring fault, praceed o
test?

Check cable continuity:
- £CM pin /B1 fo engine subharmess pin 11

- ECM pin /A1 ie engine subharmess pin 12

OK

Procesd tofest 4

Cpen clreuit

Locate and reciifty wiring faull, proceed o

test 7

Check cable continuily:

- Engine subharness pin 11 to sengor pin 1
- kngine subharness pin 12 10 sensor pin 2

OK

Froceed o lest &

Open circuit

Fenow engine sub harness and procsed 10

fest 7

Check cable for short circult: 0K Renew crankshah sensor, proceed o test 8
~ ECM pin 1/AT to ECM pin 1/81
Short circuit Locate and rectify wiring faull, proceed ©
fest 7 -
Cheack cable continuity: 0K Proceed o test 7

- Sensor screan cable o sarth

Cipen ciroul

Locate and rectify wiring faul, proceed 1o
test 7

Reconnecot harness, clear fault code and
run engine to verity tault cleared

Action complels - quit tast,

Coriact Trivrnnh service,

Circuit Diagram

e
A
L =
i I

Enging Sub
Harness
Conneacior

Crankshaft
Sensor

LR =]
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IDLE AIR CCNTROL - MC 1000 ECM

Fault Code Possible cause Action
POS0E |ACY steppser motor / wiring fault View & nole diagnostic (oot freeze frame’
daia if avallable.
View & notedizgnestic ton! ‘sensor’ dala.
Ensure sensor coninedior is secure.
Disconnact ECM and proceed to pinpoint
test 1
Pinpoint Tests
Test | Result Action
1 Check cable and terminal integrity: Ok Proceed o fest 2
- EOM pin 1/E1 Faulty Rectify fauli, procesd o test 7
= EOM pin 1/ER2
- ECM pin 1/F1
-~ ECM pin 1/F2
2 Check resistance value; 47 t0 5902 Disconnect stepper motor and proceed to
test 3
- ECM pin 1/E1 10 ZCM pin ‘?/FE‘ —— : "
- A Pm 1/E2 1o ECM i" n 1R Opﬂf‘é cirouit Proceed o test 4
Short oircuit Disconnect stepper motor and proceed to
test 8
3 Check cable for short cirouit; OK Procead to test §
- B pin 1/E1 10 ea'i Short cireuit Locate and rectity wiring fault, proceed to
- ECM pin 1EZ it HE
- ECM pin 1/F1 o e
~ EOM pin TF2 10 &
4 ek cable continuily: OK Froveed o test 7
- ECM pin 1/£1 to engine subharmess pin 7 Open croui Lonate and rectify wiring fault, proceedto
~ ECM pin 1/£2 1o engine subhamess pin & test 8
-« EGM pin 1/F2 to engine subharmess pin 8
- FOM pin 171 1o engine subharmess o 10
5 (Check cable continuity: OK Procesdiotest 7
“ngine subhamess pin 7 to stepper motor pin A | Open circutt Renew engine sub harness and proceed
ine subhano 5 nin 8 E(‘} steoper motor pin B to lest 8
\ganp subhamess pin 9 to stepper motor pin o
- Engine subharness pin 10 to stepper motor pin D
I & Check cable for short circuit: O Froceed o test 7
? -« ECM pin 1/E1 1o ECM pin 1/F1 Short circuit Locate and rectify wiring fault, proceed to
¢ - ECMpin 1/E2 10 ECGM pin 1/F2 test 8
7 Check stepper motor resistance: 4T 588 9 Proceediotest 8
- Motor pin Ato motor pin [ Faulty Renew stepper motor, procesd 10
- Motor oin 8 to motor pin © ! test 8
& Recennact harness, clear fault code and run P OK Action complete - quit test.
. diagnostic too! funclion test to visually verify i
| operation of stepper motor. F Fault Contact Triumph servise,
H i

Motor

iagram — ; S
Engine 1B P** e It OS] A i {die Air
Co?@tr!c}l e B T ] Control Valve
Module | ez 0w g Stepper
!; - !
L i

I [N N S
Engine Sub
Harness Connector

3.54

i o o
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Possible cause Action

P201/02/03 injection system fault - Injector 1/2/8 View & note diagnostic tod! Yreeze frame’
- Misfire indicates open circuit data if available.
- Flooding indicates short circuit Ensure relavant injector connector is

secure. Disconnect ECM and proceed o

£1201/02/03 Open or short circuit - Injector 1/2/3 pinpoint test 1
R05/06/07 Short circuit 1o battery+ ~ injector 1/2/2 Disconnedt relevant injectar and proceed
o pinpoind test 5
Pinpoint Tests
Test Hesult Action
11 Check cable and terminal integrity: oK Proceediolest 2
- ECM pin 1/G3 Faulty Rectify fault, proceed to lest 7

- ECM pin 1/H3
- ECM pin 1/H2

¢ Check resistance value: 155 to 16,3402 Misconnect relevant injector and
| - ECM pin 1/H4 to ECM pin 1/H3 (injector 1) proceed to1est 3
i - ECM pin 1/Hd to ECM pin 1/H2 {injector Z} P 7
_ ECM pin 1/H4 to ECM pin 1/G3 {injector 3) | OP7 Sirout Proceed o tost 4
Short circult Disconnect refevant injector and
proceed to test 6
'3 Check cable for short circuit: OK Proceed to test 8
\ - ECM pin 1/H3 to earth Short circuit Locate and rectify wiring fault, procesd
I - ECM pin 1/H2 to earth ioiest 8
- ECM pin 1/G3 to earth
Chack cable comtinuity: Ok Proceediotest 7
- ECM pin 1/H4 10 engine subharness pin 4 Qpen circuit Locate and rectify wiring fault, proceed
- ECM pin 1/H3 to engine subharness pin 1 fotest &
- ECM pin 1/H2 1o engine subharness pin 2
- ECM pin 1/G3 to engine subharness pin 3
i Check cable continuity: OK Proceed to test 7
- Engine subharness pin 4 to relevant injector pin 2 1 Open circuit Renew engine subharness and
- Engine subharness pin 1 fo injector 1 pin 1 proceed W iest 8

- Engine subharness pin 2 fo injector 2 pin 1
- Engine subhamess pin 3 to iniector 3 pn 1

|3 Check cable for short circuit: OK Proceed to test 7
- ECM pin 1/H4 to ECM pin 1/H3 {injector 1) Shaort circuit {ocate and rectfy wiring fault, proceed
- ECM pin 1/H4 to ECM pin 1/H2 {injsctor 2} o test B
- ECM pin 1/H4 to ECM pin 1433 {injactor 3}
7 Check relevant njecior resistancs: 15510 16.30 Proceed totest g
- Iniecior pin 1 {0 injector pin 2 Faulty Henew relevant injector, procesd fo test 8
1% Reconnect narness, clear fault code and run OK Action complete ~ quit test,

engine to verity fault cleared.

Fault still prasent | Contact Triumph sarvice.

Cirouit Diagram Enging Sub
. Harness Connector
. Fuel T
Main Fuse injectors R
H H N ) i i 1
R N e it e s ol I e e U B e [0
i H H : N i { .
fD.,“._fi_) e “on ““{?ﬂ""*“ﬁ PN | H e e A__j . - J <in | E;’\Egiﬁe
= e {1 Qi Lo % L Cant
i 3 Power | ‘ 3 ; : R S I e é;jmﬁjf!
Famransnon o e LI ; tadule
Battery Latch L B § ;
F%eiay [ na— d B Ha %
TR
A |
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THROTTLE POSITION SENSOR - MC 1000 ECM

Fault Code Possible cause

Action

PO120 Throttle position sensor system fault
PQ122 Sensor iow input voltage
PO123 Sensor high input valtage

View & note diagnostic tool ‘frecze frame’
data it available.
Visw & notedisgiihstic tool ‘sensor’ data,
Ensure sensor connector is secure.

Disconnect ECM and proceed to pinpoint

- £CM pin 1/£3 to earth

test 1
Finpoint Tests
Test Resulf Action
t Check cable and terminal integrity: CK Disconnact sensor and proceed to
- ECM pin 1/B3 test 2
-~ ECM pin 1/E3
~ ECM pin 1/E4
Faulty Rectify fault, proceed fo test 5
Z Check cable for short cirouit: 0K roceed 1o test 3

Short circust

Locate and rectify wiring favlt, proceed to
test s

3 Check cable continuity:
- ECM pin 1/E24 1o sensor pin
~ ECM pin 1/E3 1o senscr pin 2
~ ECM pin 1/83 10 sensor pin 3

‘\3 sk

OK

Proceed to test 4

Open circuit

Locate and rectify wiring fauli, proceed to
test §

4 Check cable for short cireuils

r"s

QK

Renaw throtile pos
st S

ition sensor, proceed ©

Short circuit

Locate and rectity wiring fauit, procead to
test 5

ran engine to verfy favht cleared.

QK

Agtion complete - quit tesh.

Fault stitt present

Contact Triumph service.

Cirenlt Diagram

Engine Control Module

Throtile
wr a_ {_)n

Sensor

£9.55
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PURGE VALVE - MC 1000 ECM

Fault Code Possible cause

Action

P0443 Purge valve system fault

View & note diagnostic tool 'sensor’ data.,
Ensure purge valve connector is secure.

Disconnect ECM and proceed to pinpoint
test 1

P44 Open circuit or short circuit to earth

P0445 Short circuit to battery+

disconnect purge valve and proceed to
pinpoint test 5

Pinpoint Tests

Test Result Action
t Check cable and terminal integrity: OK Proceed to test 2
- ECM pin 1/G1 Faulty Rectify fault, proceedto test 7
2 Check resistance value: 26Q Disconnect purge valve and proceed to test
3
- ECM pin 1/H4 to ECM pin 1/G1 Open circuit Proceed to test 4
Short circuit Disconnect purge valve and proceed to test
5
3 Check cable for short circuit: OK Proceed to test 7
- ECM pin 1/G1 to earth Short circuit Locate and reclify wiring fault, proceed to
test 7
4 Check cable continuity: OK Proceed to test 6
- ECM pin 1/G1 to valve pin 1 Open circuit Locate and rectify wiring fault, proceed to
- ECM pin 1/H4 o valve pin 2 test 7
5 Check cable for short circuit: OK Proceed to test 6
- ECM pin 1/H4 to ECM pin 1/G1 Short circuit Locate and rectify wiring fault, proceed to
test 7
§ Check purge valve resistance: 26¢2 Proceedtotest 7
- Valve pin 1 {o valve pin 2 Faulty Renew purge valve, proceed o test 7
7 Reconnect harness, clear fault code and | OK Action compiete - quif test.
run diagnostic tool function test to visually
verify operation of purge valve.
Fault Contact Triumph service.

Circuit Diagram

_ Power
Main Latch
Fuse Relay

[T SN —t——o—'f'o—— NK ]
i} lj; ! A —r—@—
- 4+

Engine
Purge Controt
Vaive Module
I ]
K L L2 o}
MK Ya 1 1yGi
NE =~ 144
Rt B I o
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IENITION COILS - MC 1000 ECM

Fault Code

Possibie cause

Action

F0351/52/53

lgrition systam fault - lgn coil 1/2/3

View & nate diaghostic tool freeze frame’
data if available,

Ensure relevantign coll connector is
secure. Disconnect ECM and proceed fo
minpoint test 1:-

F1351/52/53

Open or short circuit - ign ceit 1/2/3

P1355/58/57

Short circulf to battery+ - ign coil 1/2/3

disconnact relevant ign coif and proceed o
pinpoint fest 5

Pinpoint Tests

Tast

Rosult

Action

1 Check cable and terminal infagrity:
- ECM pin 2/H1
~ ECM pin 2/H2
- ECM pin 2/H4

OK

Procesd iolest 2

Faulty

Hectily tault, proceediotest 7

2 Check resistance value:
ECM pin 1/H4 10
- EOM pin 2/H1 {ign coll 1)
~ =0 pin 2/H4 (ign coil 2}
- EOM pin 2/H2 {ign coil 3)

0.862

Disconnect relevant ign coil and proceed to

test 3

Qpen circuil

Proceed to test 4

Short circuit

Disconnect retevant ign coll and proceed to
test b

F:CM pin

3 Check cable for short circutt
~ ECM pin 2/H1 to sarth
H"’ to t‘*F!s'"[h

oK

Proceed Intest 7

Short circul

.ocate and rectify wiring fault, procead to
test 7

~ ECM pin

ENS hpck Cat)ie Gor‘ﬁn fhy:

A4 10 any ign
~ BEOM pin 2/H1 toign ool 1 pin ‘i

ol

2

i1

OK

Procead 1o test 8

- EOM pin 2/H4 10 ign colt 2 pin 4
ECM pin 2/H2 1o ign coll 3 pin 4

Open girguit

Locata and rectify wiring fault, proceed to
fest?

5 heck cable for

- ECM pin 2/H1

short circut

- Power latch relay pin & to

{ign coit 1)

- ECM pin 2/H4 (ign coil 2)
- ECM pin 2/H2 (ign coll 3;

Ok

Proceed to jest 6

Short civowt

Locate and rectty wiring faull, proca@%j:m
test 7

run engine to verify fault clearad.

£ Check relevant ign coil resistance: (.Ba Procesd to fesl 7
- tgn coil pin 110 ign ool pin 2 Faulty HBonew relevant ign coil, procesd 1o
test 7
7 Reconngct harmess, clear fault code and | OK Action complete - auit test.

Fault still present Contact Triumph service.

Cirouit Diagram Ignition Coils Engine
Main P"} e Pl Control

i ——t -

Fuse PR P o
Fusa Fusebox P ['j Leid Module
e . —— T o7 1 -
e “F“*“ i A i S S Ao L T !
[ ' Mo }" > T (i Lo o b i
e I — " I
; Power | \l/ b
H . WY 1o H
{%‘ Iy Latch | T o !
; _____________ ! Reiay - T i N: i

&
Lh
o]
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Fault Code Possible cause Action
P05 Coolant temperature system fauit View & note diagnostic too! freeze frame’
data if available.
View & note diagnostic too! 'sensor’ data.
Ensure sensor connector is secure.
Disconnect ECM and proceed to pinpoint
test 1:-
P17 Open circuit, or short circuit to battery+
1 Pon8 Short circuit to earth disconnect sensor and proceed to test 6
PO119 Volage signal too high proceed o pinpoint test 4
Pinpoint Tests
Test Result Action
Check cable and terminal integrity; OK Proceed to test 2
- ECM pin 1/B2 Faulty Rectify fault, proceed to test 7
- ECM pin 1/E4
2 Check resistance value: OK Disconnect temp.. sensor and proceed 1o
test 6
- ECM pin 1/E4 to ECM pin 1/B2 Open circuit Disconnect temperature sensor and
{Temperature dependent - see data proceed 1o test 3
betow)
Short circuit Disconnect temp.. sensor and proceed to
test 4
Check cable continuity: oK Proceed to test 5
- ECM pin 1/B2 to sensor pin 1 Open circuit Locate and rectify wiring fault, proceed to
- - ECM pin 1/E4 to sensor pin 2 test7
¢ Check cable for short circuit: 0K Proceedio test 5
 -ECM pin 1/B2 to ECM pin 1/E4 Short circuit l.ocate and rectify wiring fault, proceed to
test 7
Check sensor resistance; OK Proceed tctest 7
- Sensor pin 1 to sensor pin 2 Fauity Renew temp.. sensor, proceed to test 7
{Temperature dependent - see data
below)
5 Check cable for short circuit: OK Proceed o test 7
- ECM pin 1/82 o earth Short circuit Locate and rectify wiring fault, proceed to
fest7
7 Reconnect harness, clear fault code and | OK Action compiete - quit test.
N engine to verify fault cleared.
Fault Contact Triumph service.
Circuit Diagram
. . . Engine
Resistance data under typical conditions: Control
Warm engine - 200 to 4000 Module Coolant
’ e ———— K5 —i1
Cold engine: . . Temperature
s KB —
20°C ambient  2.35 to 2.65KS. 7N Sensor
10°C ambient  3.80 to 4.00KL.
0°C ambient  5.60 1o §.25KQ

(212}
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AGEMENT

INLET AIR TEMPERATURE SENSOR -~ MC 1000 ECM

Fault Code Possible cause Action

POT10 Inlet air temperature system fault View & note; dlaf,}! stic tool ‘freeze frame’
datin if 3‘1?‘- $ 1o
View & rote .&;mstlc tool 'sensor’ dala
Ensure sensor connector is secure,
Disconnect ECM and proceed to pinpoint
fest 1~

PO Cipen cirguit, or short clrouit 1o battarys

Po1i2 Short oircuit 1o earth disconnect senscr and proceed to pinpoint
test 6

Pinpoint Tests

below)

Tast Hesult Action
1 Check cable and terminal integrity: UK Proceed toiest 2
- ECM pin 1/24 Faulty Rectify fault, proceed to test 7
~ ECM pin 1/D1
2 Check resistance vajue: QK Disconnect temp.. sensor and proceed o
test 6

~ ECM pin /01 to tOM pin 1/E4 Open circiit Digronnact femp.. sensor and procead o

{Temperature dependent - ses data test 3

it

Short circuit

Disconnect temp.. sensor and proceed to

test 4

sheck cable continuity:

~ EGM pin 1371 1o sensor pin 1
- ECM pin 1!5;4 I sensor pin 2

OK

Proceed fo test B

Open circiil

Locate and rectify wiring fauit, proceed lo
test 7

& heck cabte for short cirouis
~ ECM pin 1/D1 to ECM pin 1/E4

DK

Procesd totest 5

Short circuit

Locate and rectify wiring fault, Qro'o'éed fo
test 7

5 oheck sensor resistance:

GK

Proceed tolest 7

- Bensor pin 110 sensor pin 2 Faulty Flenaw famp,. sensor, proceed 1o test 7
{(Temperature dependent - see data
below)
4 (Check cable for short circuit: OK Proceed fotest 7
- ECM pin 1/D1 to earth Short circuit Looate and rectity wiring fault, proceed to
tost 7
7 Reconnect harness, clear faull code and 1 OK Action complete - quit test,
i runengine to verify fault cleared.
L — . -
 Fault Contact Triumph service,

# engine is warm, remove sensor and allow ime 1o o

Ambient temp

it ig Resistance valus

[0C 1.6 1o 1.8k
25¢C 1.9 10 2.2K%
FORC 2.3 10 2.7KL
1520 2.9t 3.5KEL
I 35 o 4.0KEY

59 4.4 0 49K

0 5.5 to 61K

Circult Diagram Engir

! to ambient prior 1o test, Resistance data:

ginig e
Control
Module

inded Alr Ternperature o
Sensor

@

-
&)

~
R
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FUEL PUMP RELAY - MC 1000 ECM

Fauit Code Possible cause

Action

P0o230

Fuel pump system fault

Check if pump runs briefly when ignition is
switched on.

Ensure fuel pump connector is secure.
Disconnect ECM and proceed to pinpoint
test 1:-

run diagnestic too! function test to verify
fault cleared.

P1231 Open circuit, or short circuit to earth
P1232 Short circuit to battery+ Disconnect fuel pump and proceed to
pinpoint test 4
Pinpoint Tests
Test Result Action
t Check cable and terminai integrity: OK Disconnect fuel pump and proceed to test 2
- £ECM pin 1/H1 Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: OK Proceed to test 3
- ECM pin 1/H1 1o earth Short circuit {_ocate and rectify wirtng fault, proceed to
fest 5
3 Check cabie continuity: oK Proceed to test 4
- ECM pin 1/H1 to fuel pump pin 1 Open circuit Locate and rectify wiring fault, proceed to
- Fuel pump pin 2 to atarm control unit test 5
pin 1
4 Check cable for short circuit: OK Proceed to test 5
- ECM pin 1/H1 to ECM pin 2/E1 Short circuit Locate and rectify wiring fauit, proceed io
test 5
5 Reconnect harness, clear fault code and {OK Action complete - quit test.

Fauit still present

Contact Triumph service.

Circuit Diagram

Alarm

Controt Unit

Fuel Pump Engine
Control

Maodule

B3P Y HY

GR —] &1

[a R~y ]
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SENSOR SUPPLY VOLTAGE - MC 1000 ECM

Fault Code

Possible cause

Action

P1560

Ehgine control modute / wiring fault

View & note diagnostic tool ‘sensor’ dala.
Disconnact BEGM and proceed to pinpoint
tast 4 o

Pinpoint Tosis

- ECM pin 1/83 to ECM pin 1/24

Test Besult Action
1 Check cable and terminal integrity: OK Disconnact throtile sosition sensor and |
- £CM pin 1/B3 proceed 1o test 2
- ECM pin 1/E4
Faulty Rectify fault, proceed to test 4
2 Theck for short circuit: OK Reconnect ECM, proceed to test 3

Short circuit

Locate and reciify wiring fauit, proceed to
fest 4

With ignition ‘on’, chack voltage at throtile
nosition sensor pin 3,

4510 5.8y

Proceed tofest 4

rur encing o verify fault cleared.

- Faulty Check for wiring fault betwaen ECM and
sensors, if wiring is OK, renew £CM,
proceed 1o test 4
Reconnact harness, clear fault code and [ OK Action complate - quit test.

Fault shil present

Contact Triumph service,

Lreuit Diagran

#naine Control Module

R

gy —d 2B

3 p K e

b
v-tw w1124
/E,J
e

T Sensor

Throtile
Position

@
%3]
[}
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SYSTEM VOLTAGE - MC 1000 ECM

Fault Code Possible cause Action
P0560 Bike voltage system fault View & note diagnostic tool ‘sensor’ data.
Ensure voltage across battery is
acceptable, note voltage.
PO562 Wiring / alternator / battery fault - iow Disconnect ECM and proceed to pinpoint
voltage test 1
PO563 Alternator fault - high voltage Ensure alternator output voltage is
acceptable, note voitage.
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: oK Proceed to test 2
- ECM pin 2/E1 Faulty Rectify fault, proceed to test 3

2 With Ignition 'on’, check voliage at:

- ECM pin 2/E1

Same as 'across
battery” voltage

Proceed to test 3

Less than ‘across
battery’ voitage

Locate and rectify wiring fault, proceed to
test 3

3 Reconnect harness, clear fault code and
run engine to verify fault cleared.

OK

Action complete - quit test

Fault still present

Contact Triumph service

Circuit Diagram Fusebox

GN -"'-«-ﬂ"‘}-a-ﬂ

Alarm
Control
Unit

8 {-a
_T—

%

Engine Control Module

GR =4 2/E1
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MALFUNCTION INDICATION LAMP - MC 1000 ECM

Fault Code Possible cause Action
P1600 MiL. system fault Ensure warning lamp connector is secure

and bulb is operational - renew if faulty.
Discannect BECR and proceed o pinpoint
tegl 10~

1601 Cpen circuit, or shart ciroutt {o earth
602 Short circuit to battery+ Disconnect instrument connector, remove

huiby and proceed {0 test 4

Pinpoint Tests

Toest Heosuit Action
i Check cable and terminal infegrity: OK Disconnect instrument connector and
proceed o test 2
~ BECM pin 1/D4 Faulty Rectify faull, proceed to test 5
2 Check cable for short cirouit: OK Remove buth and proceed o test 3
~ £CM pin 1/D4 1o earth Short circuit L.ocate and rectify wiring fault, proceed to
test 5
3 Chack cable continuity: OK Proceed to test 4
- Ingtrument plug pin 12 10 ECM pin 1/04 { Open circuit L ocats and rectify wirlng fault, proceed to

inetrument plug pin 2 10 alanm pin 1 test 5

- nstrument plug pin 2 to bulh holder
(GR)

- nstrurment phzg pin 12 to huil hoider

oW

i 4 Check for short cirouit: B8 Procesd totest &
~ ECM nin 1/04 to ECM pin 2/£1 Shert clrowit Locate and rectify wiring fault, proceed to
- Instrurnent plug pin 2 10 instrument plug tests
o 12
5 FHeconnect harness, refit bulb, clear faull [ OK Action cornplete - quit test
code and switch ignitlon ‘on’ io verity faull
cleared
Fault still present Contact Trivmph service
ircuit Diagram
T
i L Fusebox
1 .
s it g | Engine
! Pon & L Control
- B { ' Module
Alarm e .8
Controt | ‘E_ ! i o
Unit e i instrument
= Conrmotor
e

Malfuncton

indicator Lamp

L
&
4

H
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~ LOW FUEL LEVEL WARNING LAMP - MC 1000 ECM

Fauilt Code Possible cause Action

P1610 Low fuel warning lamp - system fauit Ensure warning lamp connector is secure
and bulb is operational - renew if faulty.
Disconnect ECM and proceed to pinpoint
test 1:-

P1611 Open circuit, or short circuit to earth

P1612 Short circuit to battery+ Disconnect instrument connector, remove
buth and proceed to test 4

Pinpoint Tests

Test Result Action
1 Check cable and terminaf integrity: OK Disconnect instrument connector and
proceed to test 2
- EGM pin 1/D3 Faulty Rectify fault, proceed to test 5
2 Check cable for short circuit: OK Remove bulb and proceed to test 3
- ECM pin 1/D3 to earth Short circuit Locate and rectity wiring fault, proceed to
test 5
3 Check cable continuity: OK Proceed to test 4

- Instrument plug pin 13 to ECM pin 1/D3 | Open circuit

~ instrument plug pin 2 to alarm pin 1

- instrument plug pin 2 to bulb hoider
(GR)

- instrument plug pin 13 o bulb holder
@)

Locate and rectify wiring fault, proceed to
test 5

4 Check for short circuit: OK

Proceed to test 5

- ECM pin 1/D3 to ECM pin 2/E1 Short circuit
- Instrument plug pin 2 to instrument plug
pin 13

tocate and rectify wiring fault, proceed to
test 5

5 Reconnect harness, refit bulb, clear fault |OK
code and switch ignition ‘on’ to verify fault
cleared

Action complete - quit test

Fault still present

Contact Triumph service

Circuit Diagram

Warning Lamp

Fusebox Alarm
- Control Unit
PGS S —T-— 8 »} ©
~ GR — €1 Engine
/'; Control
& 83 o2 Module
Instrument
' Connector
Eao
i
[u)
!
I@ Low Fuel
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FUEL GAUGE - MC 1000 ECM

- ECM pin 1/A4 to sarth

Fauit Code Possible cause Action
F1620 Fuel gauge systern fault View & note ‘freeze frame’ data it
available. .
View & nioie ‘sensor’ data.
Ensure fuel gauge connector 1s secure.
Discormaet ECM and procead 1o pinpoint
fest 1:-
#1621 Opern circuit, or short circuit to earth
Pi622 Short ciroult to battéry-e Disconnect fuel gauge and proceed to
pinpoint test 4
Pinpoint Tests
Test Hesult Action
1 Check cable and terminal integrity: OK Disconnect fuet gauge and procead (o test
2
- ECM pin 1/A4 Fauity Rectify fault, proceed to test 5
2 Check cable for short civcuit: OK Procesd o tast 3

Short circuit

Locate and rectify wiring fauit, proceed to

test 5

[

Check cable continuity:

- Fuel gauge pin 1 1o ECM pin 1/A4
- Fuel gauge pin 3 1

Fuet gauge pin 2 to alarm control
it pin

OK

Procesd to test 4

Open circuit

L.ocate and rechify wiring fault, procead to

test B

{Theok cable for short circuit;
~ ECM nin 1/A4 to ECM pin 2/E1

OK

Renew fuel gauge, proceed o test §

Short clrouit

l.ocate and rectify wiring faulf, proceed to

test

Feconnect harmness, clear Tault code and
run diagnostic toc! function test to visually
verify operation of fuel gauge

oK

Action complete - quit test

Fault still present

Contact Triurmph service

Clreuit Diagram Fusebox Engine Control
B ~ Modute
e I
! f o e
! b oas
S i__.__]:w?_';“_uu
oo
Alarm N b_}
Controd '
Lnit

{,M D

Batt@rv

A

}

i '
P I }L & ziw

'1; o s . T
E

bbb ingtrurnent

e *‘“’“L': Connector

1 a1
@

[_—&_. i J{—

Chassis
Ground

| Fuel Gauge
I Connector

i

—
!

g

752
Lo G AR

10 €2

GR A T

]

I Fusl
gf“ e
|

-,

A

7
| \
i

;
i
|

e —

': \—]'

=
;‘

,M/M

,a
&a
T
3
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COOLING FAN - MC 1000 ECM

Fault Code Possible cause

Action

P1551

Cooling fan relay system fault

View & note diagnostic tool ‘sensor’ data.
Ensure fan connector is secure.
Disconnect ECM and proceed to pinpoint
testi.-

P1552 Open circuit, or short circuit to earth
P1553 Short circuit o battery+ Disconnect fan and proceed to pinpoint
test 4
Pinpoint Tests
Test Result Action
i Check cable and terminal integrity: OK Disconnect fan and proceed fo test 2
- ECM pin 2/G1 Fauity Rectify fault, proceed to test 5
- ECM pin 2/G2
2 Check cabie for short circuit: OK Proceed to test 3
- ECM pin 2/G1 to earth Short circuit Locate and rectify wiring fault, proceed to
- ECM pin 2/G2 to earth iest 5
3 Check cable continuity: OK Proceed to test 4
- Fan pin 2 to ECM pin 2/G1 and 2/G2 Open circuit Locate and rectify wiring fault, proceed to
- Fan pin 1 to power latch relay pin 8 lest5
4 Check cable for short circuit: OK Proceed to test 5
- ECM pin 2/G1 to ECM pin 1/H4 Short circuit Locate and rectify wiring fault, proceed to
- ECM pin 2/G2 to ECM pin 1/H4 test 5
5 Reconnect harness, clear fault code and | OK Action complete - quit test

run diagnostic tool function test to visually

verity operation of cooling fan

Fault still present

Contact Triumph service

Cirguit Diagram

Cooling Fan .
. Engine
Main Control
Fuse Fusebox Lz Module
N oA N N oo MK S 7 ri oy i 2/Gt
;’1 rq -E _{Z]_ 8 b——————— By —{ wG2
- +
Powe;l » s
Battery ::‘g;h | 8 IG
p—— — G4
y E 2] 2154

F\—‘ g -1 2453
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COOLANT TEMPERATURE GALGE - MC 1000 ECM

Fauit Code Possible cause Action
P1115 Temperature gauge system fault View & noie fregze frame’ data if
: available. -
View & nole'sensor’ dala.
Ensure tlemp.. gauge connector is secure.
Disconnect ECM and proceed to pinpoint
test 1~
1116 Opan circult, or short circuit 1o earth
Pty Short circuit 1o battery+ Disconnect temp.. gauge and proceed to
pinpoint test 4
Pinpoint Tesis
Test Result Action
1 Check cable and terminal integrity. OK Disconnect temp.. gauge and proceed lo
tast 2
- ECM pin 2/B1 Faulty Rectify tault, proceed to test §
2 Gheck cable for short circuit: oK Proosed totest 3
- ECM pin 2/B1 1o earth Short circuit [ocate and rectify wiring fauit, proceedto
test 5
3 Check cable continuity: oK Proceed to test 4
~ Temp gauge pin 1 o ECM pin 2/E1 Open circuit Locate and rectify wiring fault, proceed (o
- Temp gauge pin 3 fo earth test 5
- Temp gauge pin 2 to alarm corirod
unit pin 1 .
4 Check cable for short circuit: OK Fenew temp.. gauge, procesd 1o test 5
- ECGM pin 2/B1 to ECM pin 2/E1 Short circutt Locate and rectify wiring fault, proceed io
test b
5 Reconnect harness, clear fauli code and [ OK Action complete -~ quit test
ruin diagnostic tool function test o visually
verify operation of lemp.. gauge
Fault stiff presant Contact Triumph servics
{ircuit Diagram

Fusehox

Engine Gontrof

| %@

Alarm [y M,T E\J{/

Controt R S E |

Unit l 2

®  Coolant o
I Temperature
] Sensor
L @ T e
E B s \‘-’) e

i |
B [

j. ! FAN -
5 & @ =
etk [nsiruimient Chassis
T Connactor Ground
moos
N I
o~ o | Tempearature

N Coolant
E Temperature
M Gaugs

M Gauge

.68
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TACHOMETER - MC 1000 ECM

Fault Code Possible cause Action
P1385 Tachometer system fault View & note ‘freeze frame’ data it
avaitable.
View & note 'sensor’ data.
Ensure tachometer connector is secure.
Disconnect ECM and praceed to pinpoint
test 1:-
P1386 Open circuit, or short circuit to earth
Pi387 Short circuit to battery+ Disconnect tachometer and proceed to
pinpoint test 5
Pinpoint Tests
Test Result Action
1 Check cable and terminal integrity: oK - Disconnect tachometer and proceed io test
- ECM pin 2/A1 2
Faulty Rectify fault, proceed to test 6
2 Check cable for short circuit: OK Proceedtotest 3
- ECM pin 2/A1 to earth Short circuit L ocate and rectily wiring fault, proceed to
test 6
3 Check cable resistance: 1.110 1.3KQ Proceed io test 4
- ECM pin 2/A1 to ECM pin 1 Fauity Renew in-line resistor, proceed to test 6
4 Check cable continuity: OK Proceed totest 5
- Tachometer pin 4 to ECM pin 2/A1 QOpen circuit { acate and rectify wiring fault, proceed to
- Tachometer pin 1 to earth test 6
- Tachometer pin 3 to alarm control
unit pin1
5 Check cable for short circuit: OK Renew tachometer, proceed to test 6
- ECM pin 2/A1 to ECM pin 2/E1 Short circuit Locate and rectify wiring fault, proceed to
test 6
§ Reconnect harness, clear fault code and | OK Action complete - quit test
run diagnostic tool function test to visually
verify operation of tachometer
Fault stilf present Contact Triumph service
Circuit Diagram  Alarm Engine
Control Control | - e { (s s K 1
unit Module L2 gowe Chassis
& &2 instrument
SET Connector Ground

Fusebox

B

Tachometer
' Connector

th
tﬁwm

- G

|__“"'""‘"""‘""""‘“ R 12ia1

o SR

GR

Tachomeier
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LAMBDA SENSOR - MC 1000 ECM

Fault Code Possible Cause Action
PO131 Open Circuit ar Short Circuit to Battery. View and note freeze frame datea.
Poor electrical contact between exhisus! Ensure Lambdd sensor connector is
and ECM ground. secue,
Disconnect ECM and proceed 1o pinpoint
fest 1.
POISE ODen Circuit or Short Circuit 1o Battery, Proceed to pinpoint test 1
P33 alilly Lambda Senso Feplace Lambda Sensor
PO135 fl.,man Cirouit or Shord cireult Proceed fo test 6
Finpoint Tests
Teost Result Action
1. Check cable and terminal integrity, oK Disconnect Sensor and procesd to test 2,
- ECM Pin 1/A2~ ECM Fin 1/A3 Faulty Rectify Fault and proceed to test 1.
2. Check cable continuity 91,4 Proceed 1o test 3
- ECM Pin 1/AZ o Sensor Pin Faulty Locate and rectify wiring faull. Proceed o -
- ECM Pin 1/A3 to Sensor Fin 2 test 11.
3. Gheck for short circuit to ground. QK Proceed to test 4.
{ - ECM Fin 1/A2 Faully Locate and rectify fault. Proceed 1o test 1
- FOA PN 1/AS
4. Check for short clroull 10 battery, Ok Procesd 0 tast 5 ;
- ECM Pin 1/AZ Faulty lLocate and rectily fault. Froceed to test 11
~ ECM Pin 1/A3
5. Check continuity betwesn sensor boss 1 OK Rerdacs Lambda Sansor and procead to
and battery negative terminal. test 11,
Fauty Locate and rectify fault and procead totest
1. =
Chack cable and terminal intagrity. {3 Digconnect sensor and proceed to fest 7, -
- ECM Pin 2/F1 Fanilty Rartify and procead o 1est 11,
Check cable continuity O Proceed to test 8, P
- ECM Pin 2/F1 to Sensor Pin 3 Faulty Ractify wirlng fault and proceed {0 lesiit. '_
- Power Lalch Relay Pin 8 to Sensor :
Pir 4
A, Check for short circuit 10 ground OK Progeed to tast 9.
- ECM Pin 2/F1 Faulty Bactify wirtng fault and proceed to test 11

“dd
i}
L]

Es
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Pinpoint Tests(continued)

and switch ignition key 'ON’ to verify
fault cleared.

Test Result Action
9. Check for short circuit to battery OK Proceed to test 10.

- ECM Pin 2/F1 Faulty Rectify wiring fault and proceed to test 11.
10. Check resistance of L.ambda sensor 40 to 802 Proceed to test 11.

heater

R da S

Sensor pin 3 to sensor pin 4 Faulty tez;;!zce L.ambda Sensor and proceed to

11. Reconnect harness, clear fault code OK Action complete — Quit test.

Fault still present

Contact Triumph Service

Circuit Diagra
: gram Main

Fuse

Power

Battery Latch
Relay

e A— 4o KK
——[i fl']_N Nt:-—[Z—.—

Engine
Control
/ Module
/I\___ L
— s S {123
S — a3
g8 ™1 otAR
¥ ]
R
',_._—
c”ﬁ

[ —
ﬁ*— g —]1aa
B 2/G4

B — G3

yay TP @3
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LAMBDA SENSOR (Short Term Feedback) - MC 1000 ECM

Fauit Code Paossible Cause Action
PG170 Fault Code P1171 or P1172 will be present. | View and note freeze frame data.
Ensuie 88nsor connector is secure.
P17 Wiring fault, Alr leak, low fuel pressure, Disconnect ECM connector and proceed
faully purge system, faulty sensor, to test 1.
P1172 Wiring fault, high fuel pressure, faulty purge | Disconnect EGM connector and proceed
gystem, faulty sensor. to test 1.
Hinpoint Tests
Test Resuit Action
1. Check cable and terminal integrity. OK Disconnest Sensor and proceed to test 2,
~ ECM Fin 1/A2
- ECM Pin 1/A3
Faulty Rectify Fault and procesd to test 10
2. Check cable continuit QK Disconnect Sensor and proceed to test 3.
- ECM Pin 1/AZ to Sensor Pin 1
- ECM Pin 1/A3 jo Sensor Pin 2
Fautty Locate and rectily wiring fault. Proceed to
test 10,
3. Check for short circuit fo ground. OK Proceed to fest 4.

- ECM Pin 1/A2
| - ECM Pin 1/A3

1.Faulty Locate and rectify fault. Proceed to test 10,

4. Check for short circuit to battery. Ok Procesd o test &

- ECM Pin 1/A2
- ECM Fin 1/A3

Faulty focate and rectify fault. Proceed 1o test 10.7

5. Gheck continuity between sensor boss | QK Proceed to test 6.
and hattery nagative terminal.
Faulty Locate and rectify faull and proceed 1o les
10.
6. Check for air leaks inlo the intake OK Proceed to test 7.
system
Faulty Hectifty air leak and procesd 10 test 10,
17, Check fuel rail pressure. OK Proceed to test 8
Faulty Rectity and proceed to test 10,
8. Check integrity of purge system pipes, [ OK Proceead to test 9

valva and canister,

Faulty Rectity and proceed to test 10




FUEL SYSTEM/ENGINE MANAGEMENT 9

Pinpoint Tests(continued)
Test Result Action
9. Check purge valve is not stuck open. OK Replace 1L.ambda Sensor and proceed to
test 10
Fauity Replace purge valve and proceed to test 10
10. Reconnect hamess, clear fauli code OK Action complete - Quit test.

fault cleared.

and switch ignition key ‘ON' to verify

Fault stili present

Contact Triumph Service

Circuit Diagram

Main

Fuse

—-;ll 'i‘— N g
- +
Battery

Engine
Control
N o7 o4 hK J L [ /’ Modu’e
v HHH ? I\
NK - 1/Hs
Power ————————— W f 2fF1
Latch s - wa
Relay y 8 - A2
a1
ey
2___
d)

1G4
2G4

T

| -

Gy

2/F3

A4
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LAMBDA SENSOR (Long Term Feedback) - MC 1000 ECM

Fault Code Possible Cause Action
P1178 Air Leak, Low fuel nressure, Faully purgs View and note-freeze frame data, Proceed |
system, Poor throttie balance, iotest 1.
P1179 Blocked idle air contrel system, High fuel Procesd o test 2
pressure, Faulty purge system

Pinpoint Tests

Tesi Result Action
1. Check throttle balance OK Proceed o test 2
Faclty Raset and proceed to fest 7.
2. Check idle air control system is not OK Proceed to test 3
biocked.
3. Check for air leaks into ihe inlake OK Procesad o test 4.
system
Faulty Rectity air leak and procesd {o test 7.
4. Check fuel rail pressure. QK Procesd to test 5,
5. Check integrity of purge system pipes, [ OK Procesd to test 6.
vaive and canister.
g. Check purge valve is not stuck onen. OK Proceed to test 7 _
Faulty Replace purge valve and proceed to test 7.
7. Reconnect harmess, clear fault code OK Action compieis - Quit test,

and switch ignition key "ON 1o verify
fault cleared.

Fault still present Comtact Triumph Service
Circuit Diagram )

r!\“/! ar Engine
fﬁ.si Controi
N -.Ef\_ Mo Moo MK o —3 K i Module
S LIl T N o

P +1 —— . 1

L] Powey _ e e

Battery i:atch —4 a3

Relay ] 1200

1
FJ{!A—'W'y— - s
i 3
h

mw

¥ 2iF3
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Fault Finding - Non Electrical

Symptom Possible cause(s)

Poor throttle response at low Rpm Oxygen sensor problem

Low fuel pressure caused by filter blockage/leaks

Low fuel pressure caused by ioose fuel pipes to
the fuel pump and filter

Cutting out at idle Throttle bodies out of balance

JACV (ldie Air Control Valve} inoperative

Low fuel pressure caused by loose fuel pipes to
the fuel pump and filter.

Oxygen sensor problem

Low fuel pressure

Rev limitation cutting in too early Crankshaft sensor air gap too wide

idie speed too low/high IACV (ldle Air Control Valve) sticking

Incorrect closed throttle position setting

Mechanicat fault with the throttle linkage

Actia tool malfunctions during tune download L ow battery voliage
procedure

Throttle hang-up incorrect closed throttle position setting

Low fuel pressure caused by loose fuel pipes to
the fuel pump and fitter.

L ow fuel pressure due to split fuel filter

Bike will start but cuts out immediately IACV Stepper hMotor stuck

Abnormally high fuel pressure Fuel pressure regulator inoperative.

Cooling system air-locked resulting in coolant
temperature sensor operating in air instead of
coolant.

Temperature gauge reads cold

G 7h
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Fuel Delivery System

Fuel is delivered to the injectors by a fully submerged
pump logated inside the fuel tank, Fuel flows in the
diraction of the arrows shown in the diagram below.

incorporatad i the system is afilter, a pressure regulator
and pick-up strainer,

1. Reguiaior
2. Sirainer
3. Filter

4. Injector
5. Fue! Raij!

i‘ E CAUTION:  Under no circumsiances
: should the fuel pump be activated (by
| switching on the ignition) with either, or both, of
the fuel hoses disconnected.

Although there is little risk of a fuel leak due to the
use of dry-fit connectors, if the fuel pump is
activated in this condition, the fuel pressure
regulator is bypassed as the system is incomplete.

in this condition, unregulated fuel pressure canbe
- deiivered to the fuel filter and hoses which may
‘lead to damage to the filter and detachment of the
 hoses inside the fuel tank. To ensure this doesnot
‘happen, always disconnect the battery, negative
| (black) lead first, when working on the fuel system.

a.78
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FUEL TANK

Fue! Tank Removal

WARNING: Observe the warning advice
given in the general information section
on the safe handling of fuel and fuel containers.

A fire, causing personal injury and damage to
property, could result from spilled fuel or fuet not
handled or stored correctly.

1. Remove the seats and disconnect the battery
negative (black) lead first. Remove the battery
from the hattery case.

2. Remove the battery case.

\ \ :
ket \\\_ {\\

1. Battery Case

z. Battery Case Fixings

3. Release the fuel tank in-fill panel fixings.

4. (On the right hand side, gently lift the rear edge of
the panel in order to clear the recess in the fuel
tank. Slide the panel down and towards the rear
of the motorcycle o release the retaining tag
situated at the front of the panel.

1. Right Hand Infilt Panet
. 2.Tag

5. Onthe ieft hand side, gentty lift the rear edge of
the panel in order to release the retaining bayonet
from the frame. As with the right hand panel,
slide the panel down and towards the rear of the
motorcycle {o release the retaining tag situated at
the front of the panel.

1. Left Hand Infill Panef
2.1ag

6. Leaving the front indicators attached, detach the
cockpit side panels from the fuel tank and cockpit.

wad:

1. Cockpit Side Paneal
2. Cockpit Side Pane! Fixings

7. From the left hand side of the fusl tank
disconnect.-

®  Roth fue! hoses.

¢  The vacuum hose to the fuel
regulator,

pressure

*  The electrical connactor to the fuel pump.

¢  The fuel tank drain hose and the connection to
the rofi-over valve (where fitied}.

NOTE:
® When disconnected. the fuel hoses are
self-sealing.
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Installation

1. Place the handiebars in the straight ahead
position.

A CAUTION: During installation of the fuel
tank, the handiebars must be in the.
| straight ahead position. Fuef tank damage WILL
‘oceur if the fuel tank is installed with the
%{haﬁdiebars in any other position,

2. Position the fuel tank to the motoreycle frame as
shown bsiow.

.

t. Fuei Hose

2. Vacuum Connection
. Fuel Pump Connegtion

3

4. Drain Hose Connection

5. Roli-aver Valve Connection {where fitted)
8

On the right hand side of the fuel tank, disconnect
the fuel level sender.

2 Releasa the bolis securing the fuel tank to the
frame.

kadm ".(E{_I

1, Fuel Tank

3. Rase the front of the tank and engage the tank ©
the forward mounting points.

wprt \\&
4. Fuel Tank to Frame Bolts

10. Place the handlebars in the straight ahsad
position.

CAUTION: During removal of the fuel

L tank from the frame, the handiebars must |

‘be in the straight ahead position. Fuel tank o , :
damage WILL occur ifthe fusl tankis removed with | i’i CAUTION: Ensure that the two ful
the handiebars in any other position. rransfer hoses, situated on the inside’

tace of the tank do net become trapped or kinked -

1 Tar i {, rais 2 18 it 3 : . - M
1. To remove the fuel tank, raise the tank, litting the during instaltation.

rear more than the front, When the rear of the

tank is clear of the rear suspension unit bridgs, 4 Align the fuel tank to the Mo ating points.
rove the tank upwards and rearvards fo remaove Tighten the forward fixing to 8 Nm and the rear
compigtely. fixing 1o 9 Nm, '

E;{:a
e
[9]
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5 On the left hand side of the fuef tank, reconnect.- 9. Hefit the battery hox. Tighten the battery box
fixings to & Nm.

*  Both fuel hoses.
10, Reft the hattery, and connect the battery leads

*  The vacuum hose to the fuel pressure positive {red) lead first.

regulator. 11. Start he engine and check carefully for fuel leaks.

®*  The electrical connector to the fuet pump. Rectify as necessary.

®  The fuel tank drain hose and the connection to 12. Refit the seats.
the rofi-over vaive {(where fitted),
NOTE:
®  When a fuel hose is correctly engaged, an
audible ‘click’ will be heard.

i. Fuel Hoses
2. Vacuum Connection
* 3 Fuel Pump Connection
4. Drain Hose Connection
5, Roli-over Valve Connection (where fitted)

Reconnect the fue! level sender.

Refit the fuel tank infilt paneis and tighten the
pane! fixings to 3 Nm.

Refit the cockpit side panels and tighten the
fixings t0 3 Nim.




9 FUEL SYSTEM/ENGINE MANAGEMENT

FUEL PUMP

Removal

1. Bemove the seats and disconnect the battery
negative (black) fead first.

2 Remove the fuel tank as described elsewhere in
this section.

3. Dyrain the fuel tank into a suliable container.

WARNING: Observe the warning advice
7 given in the generai 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.

4. Release the ring of bolts securing the fue! pump
mounting plate to the fuel tank.

o

Remove the mourting plate and discard the
gasket,

& Helease the clamp bolt securing the fuel hose link
nipe 10 the bracket. Collect the clamp.

. Link Pipe
. Retaining Boll

b

Lr B3

. Clamp

7. Relgase the clips securing the fuel hoses 1o the
purnp and fitter. Remove the fink pipe and hoses
as an assembly.

8 Disconnect the fuel pump electrical connection at
the pump.

5. Undo the fuel pump clamp screw and ease the
pump from the bracket ensuring the gauze
pick-up fitter is not damaged during ramaval.

0. Collect the fuel pump support rubber.

1. Fuel Pump
2. Clamp Screw

3. Link Pipe

4. Fuel Hoses

5. Gauze Pick-up Filter

&. Fuel Pump Connection

Assembly

1. Locate the pump o the mounting bracket
ensuring that the rubber support ring is in place at
the base of the pump.

Tighten the fue! pump clamp screw t0 4 Nm.

™

9. Refit the fust hoses and link pipe to the pump and
fitter andg secure with the clips.

4. Refit the link pipe clamp and secure with the
clamp bolt,

5. Reconnaci the fuel pump cable.

6. Position a new gasket 1o the fuel fank opening
and locate the pump mounting plate to the el
tank. Tighten the mounting plate fixings to & Nm.

CAUTION: Never avertighten the el

A purmp mounting plate boits as this wi
‘ damage the threaded inserts in the fuel tank.

7 Refit the fue! tank as described elsewhers in this
section,

a  Rebithe fusl tank with the fuel drained earlier,
9. Raconnect the battery, positive (red) lead first

10, Refitthe seals.

280
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FUEL PRESSURE REGULATOR

1. Remaove the seats and disconnect the batiery
negative (black) lead first.

2. Remove the fuel tank as described elsewhere in
this section.

3. Brain the fuel tank into a suitable contaimner.

! ﬁ WARNING: Observe the warning advice
! given in the general information section
jon the safe haindling of fuel and fuel containers,

iA fire, causing personal injury and damage io
| property, could result from spilled fual or fuel not
4 handled or stored correctly.

4. Remove the circlip securing the pressure
reqguiator o the fuel pump moumnting plate.

smde
o

& Ease the pressure regulator from the mounting
plate.

8. Remove and discard the regulator 'O’ rings,
Assembiy

. Finew "0 rings o the pressure reguiator and

I

Fit the pressur

oirclin.

3. Refit the fuel tank oo doseoribed elsewhere in this

SECHTN,
4. meiill the fuel tank with the {uel drained earlior.
& Heconnect the hatlery, positive {red) iead first,

8. Refit the seats

FUEL PRESSURE CHECKING

Using Triumph service tool 73880048, atiows diagnosis
of fuel pump, fusl pressure relief valve and hose related
problems without first removing the component
concarned.

Test Procedure

1. In order to connect the gauge, turn the ignition to
the GFF position and remove the fue!l tank trim
panel on the left hand side.

] 5!2 CAUTION: Neveriurn the ignition on with I
- either fuel hose disconnected as this will |
iby~-pass the fuel pressure regulator and cause |
Eexcess pressure in the system.

L — -

2. Disconnect either of the fuel hoses and connect
the gauge beiween the detached hose and the
fual pumn mouning piate.

ST

friemmeeSE )

| it

EpeiE J
1. Gauge {Tool part number T3880048)

2. Mouniing Flate

3.  Start the engine and check the gauge reading.

NOTE: .
& I the fuel pressure is being checked because

=

the engine will not slarl, use the Tue! pump el
ity on t ingnostic service iocol
faciiity on the diagnost ool

M)
i

#  Hoorrect, thefuel pressure should e 2.0 Bar o /-

.25 Bay.

& ¥ a5 higher or lower fue! prassure reading is
shown on the aauge, refer to the non-electrical
diagnosis iable eariler in this seciion.
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ABBOX e

| CAUTION: To prevent dirt and debris |
Removal from falling into the throttle openings
. while the airbox is removed, seai the openings with
1. Remove the seats and disconnect the battery itape. L :

negative (black) lead first, R
! ( ) |4 the openings are not protected, debris may fall |

2. Ramove the fusl tark as described elsewhere in iinto the throltles causing damage to the engine!
this section. %and causing the throtties to stick.

w

Disconnect the multi-plug connections to the inlet

‘ : mb
alr temperature and baremetric pressure Sensors. Assembly

1. Assemble the airbox to the throtile bodies
ensuring full engagement of the intakes over the
throtties and correct engagement of the front
alrbox relaining iaich,

2. Guide the drain hose into its original location.

o

Tighten the airbox retaining bolts to 5 Nm.

4. Reconnect the airhox fuel pressure regulator
hose and engineg breather hose.

5. Heconnect the inlet air ternparature sensor and
baromelric pressure sensor.

8. Refit the fuel tank as described alsewhere inthis
section.

I

1, inlet Air Termperature Connection

i

. Reconnect the battery, positive (red) lead first.
2. Barometric Pressure Sensor

, . o . 8. Refit the seats.
4. Disconnact the engine breather hose and fuel

pressure regulator hose.

5. Release the bolts securing the airbox 1o the
bracket above the fuel rail,

Arrowed: Airbox Hetaining Bolts

& Raise the rear of the airbox, slide to the resr and
remove the airbox from the frame complete with
the drain hose,
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Assembly
Removal 1. Clean the air filter housing and locate the new
siement in the orientation noted during removal.
1. Remove the seats and disconnact the battery
...... Vi ; 2. Locate ihe housing io the airbox ensuring the
lict_.'{d.an.fc gu:ab'{, lead first, =
gasket ig corr sitioned. Jighten the
2. Remove the fuel tank as described elsewhere in SOraws.
D
this section. 3. Befit the fuel tank as described isewhere in this
3 Release the screws securmc: the air filter nousmq bECTEOﬂ-
to the airbox and lift up the housing. Reta . Rec  the batter sitive (red) fea first
gasket for future re-use. 4, econnect the v, posilive (red) irst,
: 5.  Refit the seats.

Detach the air fiter element from the housing.

NCGTE:

Hepiacing

Note the rsentatlo!! of the
ia The new item

the Air Filter Ziemeni

'.Q

olament before fingl
must be assembled

™ O



9 FUEL SYSTEM/ENGINE MANAGEMENT

BAROMETRIC PRESSURE SENSOR

The baromstric pressure sensor is an integral part of
the ECM.

MTAKE AR TEMPERATURE SENSOR

Removal

-

. Hemova the seals anddisconnedct the battery
nagative (black) lead first.

2 Hemaove the fusl tank and airbox as described
slsewhere in ihis section.

3. Disconnect the connection o the sensor after first
removing the wire retainer from the multiplug.

NOTE:
*  The intake air temperature sensor has a
threaded base which retains it to the airbox.

4.  Unscrew the sensor 1o remove i from the airbox.

Assembly

1. Fit the temperaiure sensor to the airbox taking
care not to overtightan.

Reconnsct the multiptug and fit the wire retainer,

N2

3. Refit the airbox and fuel tank as described
elzewhere in this section,

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

Refit the seats.

o

Ty

d o

8

»N

I
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NOTE: 1.
®  Theair gap for the crankshaft position sensor is
ot adjustable.

Hemaoval
1. Hemove tha saat and disconnect the battery
negative (black) lead first,

2. Remove the fixing securing the sensor bracket to
the crankcase.

. Bansor bracked

2
3. Sensor bracket fixing
3

Disconnect the sensor muti-pl

4. Bemove the sensor rom the grankcase.

CRANKSHAFT POSITION SENSOR installation

Cherk the sensor O ring for damage or
deterioradion. Henew as necessary.

e

08772

1. Sensor
Z. Gring
2.

Apply a smear of oif to the sensor O ring to aid
assembly.

Refit the sensor taking care to not damage to
darnage the G ning.

Refit ithe sensor bracket, ¢ ang tghten the fixing
1o 10 Nm.

Reconneoct the sensor multi-plug.
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£ d

THROTTLE CABLE

Removal

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

1.

Remove the fust tank and airbox as described in

thig section.

P

£

Remaove the clip and siacken the adjuster locknut
at the throtile body end of the cable such that it
will allow the outer cable to be detached from the
cable bracket.

Examination

Note the routing of the throttle cable and remove
from the frame.

7.

Check that the throtile cabie operates smoothly,
withou? sticking or binding. Replace the cable if
there s any doubt as 10 its correct operation.

1.

WARNING: Operation of the motorcycle |

with an incorrectly adjusted, incorrectly
reuted or damaged throtiie cable could interfere |
with the operation of the brakes, clutch or the
throttie itself. Any of these conditions could resuit |
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 |

=]

1. Ourter Cabie
2. Adjuster Locknut
3. Cable Bracket

4. Detach the inner cable from the throlile cam.
5. Atthe twist grip end, separate the two halves of
the right hand swiich cube.

1, Twist _Grip
2, Twist Grip Guide

Delease the throttle inner cable from the twist

arip.

8.

Instaliation

Locate the cable to the frame following the routing
noted during removai.

2. Engage the inner cable nipple to the twist grip.

3. Assembie the two halves of the switch cube
ensuring that the cable remains in place on the
twist grip.

4. Attach the other end of the inner cable o the

throttle cam and locate the outer cable to the
cable bracket. Tighten the cable fockntit.

1. Inner Cabie
2. Thratitle Cam

5. ot the cable adjustment as described

S,
pelow/over

2.86
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When correcily sei, the throtile must have Z2-3 mm
of free-piay at the throtile twist grin. ifthereis
more or less than 2-3 mm of free-play present,
the throtile cabie must be adjusted.

L \[
i,

Ty

B,

i
o

[t ok

ik

1[‘.:_"

1 dﬁ}Si"‘!‘iE! 315 A% Nao Y
give 2-3 ram of play using the adiuster al; tim f*wzsz
grip end of the cable. Tighten the

WARNING:  Ensyre i he @ i
| locknuis are fighiened. A ioase nmﬁﬁg
pable adjuster could cause the th
leading to loss cf controf and an ac

eéﬁﬁ?ﬁ’éﬁ Operaton of
| with an incorrectly adiust
jmuteé or damaged throltie cable

e anarstion t;i‘ gyt h;ﬂ:.é‘:és

G Wi

WAF%MSNG Mg‘w

Lharness v
| iaY cause {




9 FUEL SYSTEM/ENGINE MANAGEMENT

THROTTLE BODIES

Removal

NOTE:

*  If the fuel rail is to be removed, select neutral,
disconnect the wiring connection o the fuel
pump and crank the engine briefly to reduce
fuel pressure in the fuei rail.

: WARNING: Because fuel stored in the
fuel rail wili be at 3 bar pressure, it is
!essentia# that the fue! pressure is reduced before
| any dismantling of the throftle bodies takes place.

|} the throttle bodies are dismantled without first
‘reducing fuel pressure, pressurised fuel may '
|escape causing clothing and cemponents to be
_coated with fuei.

iThis would represent a sericus fire hazard which
-could lead to burn injuries and damage to property.

1. Remove the seats and disconnect the baltery
negative (black) lead first.

2. Remove the fuel tank and airbox as described

elsewhera in thiz section.

NOTE:
*  Jtis not necessary 1o disconnect the air bypass
hoses when removing the throttle bodies.

Jul

1. Air Bypass System

3 Disconnect the mubi-plug leading to the throttle
nosition sensor.

NOTE:

*  Make a note of the location of any cabie ties and

ensure that, on assembly, the ties are replaced
in the same positions,

i

1. Throttle Position Sensor

2. Multi-plug

4. Release the throttie cable adiusters and
disconnect the throttle cable.

5.  Release any cabls ties securing the injector
cables o the fuel rail.

6. Disconnsct the multi-plugs 10 each injector.

7. Disconnect the mullipiug to the idle air control

valve,

1. Injector Muiti-plugs
2. Idie Control Valve Multiplug

8. Release the soraws securing the throttle body
assembly o the cylinder head.
9. Remove the throttle body assembly and collect

the gaskat,

5.88
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1.

I

e

(

'
R

Inspection

OFOUGTHY ciean the hiotile Dooy 10 oyhindey

1 WARNING: Operation of the motorcycle
| with an incorrectly adiusted, incorrectly
| routed or damaged throtile cable could interfere

Check that the throtlies open and close smoothly
and do not stick in any position.

Exarnine all throttle springs for damage, ,ghﬁti‘iff r:tazra &iiﬁ: gaﬁs ciutcr;dor mi

looseness and breakages. DlUe e clihese conailions colna resuse
im loss of !;gnt.mﬁ of the motorcycle and an
jaccident.

using new cable ’sspb

Fxl

Reconnect the throftle position sensor,

<y

Pobloy i i
s icie air control

:'3 i3} ‘q‘?‘i"‘j ij"{ﬂce

isal

1. Throtile Position Sensor

2. Multi-piug

10, Retit the air 303\ an:i tusl ‘zani‘\ as desoribad
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THROTTLE BODY BALANCING

NOTE:

in order to accurately balance the throttle
bodies, Triumph recommend the use of the
Sagem-Souriau Indiana digital inlet vacuum
analyser or another similar device. Although

NOTE:

The hose gonnections on the too! are marked 1,
2, 3 etc. denoting which cylinder they should be
connected to. When _connecting the hoses fo
the throtiles, sasurs that hose 1 is conneciedto

cylinder number one etc. Cylinder 1 is on the
teft hand side of the motorcycle.

mercury columns or analogue gauges will allow
balancing of the throtile bodies, use of a digital
meter will allow a more accurate balance to be
achieved.

1 Remove the fuel tank and airbox as described
elsewhere in this section.

2 Disconnect the idle air control hoses from the
throttle badies.

3. Disconnect and remove the idie air conirol valve.

CAUTION: The idie control valve may he

|
i damaged if it is not disconnected and

| mmoved while the throtties are balanced. i 1. Analyser marking

4, Position the analyser in a position that it can be
easily read and attach the hoses to the idle air
control ports on the throttie bodies. 8,

2. Throttle body connections

Temporarity refit the fuel tank and reconnect the
fuel hoses and fuel pump connaction.
Remove the seaier (if any) from the adjustment

(53]

SCrews, NOTE:
) ‘ ) s A kit of parts {part number T3880127) is -
WARNING: If the engine has recently | L available from Triumph to allow the tank {o be

been running, the components beneath | remotely located yet still run the engine.

the fuel tank cover may be hot to the tough. | -
| | |
\Contact with the hot componenis may cause ‘

' damage to exposed skin. To avoid skin damage, | Start the engine.

‘always allow the hot parts to cool before hose | NGTE:

di““"ﬂnﬂECﬁON/CG“ﬂthm" ] *  Throughout the balancing procedure, it will be
necessary to open the throttie slightly 10

prevent the engine from stalling This is

because the idie air conlrol system has been

disconnected to allow attachment of the

analyser hoses.

Attach an exhaust extraction hose to the sifencer,

9. Using the throtlle twist grip, hold the engine
speed at approximately 1200 RPM,

Typical Analyser Dispiay

,@
i
]
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INJECTORS 7. Leaving the injectors attached to the fuel rai,
ease the iniectors upwards and remove from the
throtile body assembly.

Removal

1. Remove the seats and disconnect the batlery
negative {(black) 'ead first.

2 Bemove the fuel tank and airbox as described
eisewhere in this section,

2. Move the gearchange to neutral and crank the
engine briefly to reduce fuel pressure in the fuel
rall.

| WARNING: Because fuel stored in t!ma%5
i fuel rail wifl be at 3 bar pressure, it is ;

|essentaal that the fuel pressure is reduced before |
! any dismantling of the throttle bodies takes place. | e

If the throttle bodies are dismantled without f;rst Removmg the !n;ectorsa Fuel Rail

reducmg fuel pressure, pressurised fuel may
escape causing clothing and components o be

{ & Remove the clips from the top of each injector.
|
 coated with fuel. i

\Tms would represent a serious fire hazard which |
| could lead to #:aum injuries and damage to property

4. FRelease any cable ties securing the injector
cables to the fuel rail.

5. Disconnect the multi-piugs to each injecior.

MOTE:
*  Mzke a note of the location of any cabie ties and

snsure that, on assembly, the ties are replaced
in the same positions.

jala j
& Release the two screws securing the tuei raif 1o 1. Fuel Rai!
itg support bracket. o
2. Clrelip
3. Injector

8. Ease the injectors from the fuel rail to remove
aach injector.

Inspection

1. Check ihe injector ‘'O rings for damags, splits efc
Renaw as necessary.

NOTE:
*  The injectors cannot he pressure tested.

laey

1, Fuel Rait

2. Fuel Rail Screws

)
o)
r
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Assembly

1. Locale the sensor to the throtile body ensuring
that the 'D’ shaped extension of the throttle

spindle engages in the mating recess in the

SENsor.
2. Tighten the sensor fixings 16 2 Nm.
3. Refit the throtile bodies as described elsewhera in
this section.
4.  Reconnact the hatlery, positive {red) lead first.

Adjust the closed throttle pesition electronic valug
Lsing the Triumph service diagnostic tool,

NOTE:

. For details of how 1o reset the closed throttle
position value, refer to the diagnostic tool
instructions elsewhere in this section.

6. Refit the seats,

IDLE AIR CONTROL VALVE

Removal

1. disconnect the battery,

Remcve the seats @
negative (blaclk) leac

Remove the fuel tank as detailed alsewhera in
this section,

Remove the airbox.

&

To ensure that they are refurned to the same
positions on assembly, note the position of each
hose leading from the idie air control valve 1o the
ihrotlle bodies. Disconnect the hoses at the
valve,

Release the two screws securing the valve to the
upper side of the throttia body and remove the
valve assembily.

o

Ralease the screws securing the stepper motor (o
the valve body.

galz

1. Stepper Motor
2. Valve Body
3.0’ ring

Inspection/test

1. The valve is checked for correct cperation using
the Trivmph service diagnostc tool, No other

tests are possible.

)

Check the valve body for cracks, damage and
deterioration. Replace as necessary,

]
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7. Disconnect the lambda (oxygen} sensor. Assembly

1. Fit new seals to the cylinder head.

1. Lamisda {oxygen) sensor

8. Remove the oil cooler as described in the 1. Cylind
lubrication section.
2. Seals
9. Release the fixings securing the header joints {o
the cylinder head. NOTE:
* A smear of grease may be used to retain the

seals in the oylinder head during assembly.

2.  Locate the header assembly and align the joint
flanges 1o the fixings poinis.

0

Tighten the flange fixings in stages,
first tighten o 8 Nm,

then tighten to 12 Nm.

J 4, Reconnect the lambrda sensor,

y 5. Position and engage the silencer to the heades
) assambly.
kaoy i . . . e
1 Header to cviinder head fixinas 6. Align the silencer mounting bracket to the frafe
d v d g and tighten the fixing to 15 Nm.

YT
L e

!
N . i ) 7. Align the sitencer clamp and tighten the clamp
* It is not necessary to remove the radiator in bog to 39 Nm. L g '

order to gain access to the downpipe fixings.
8. Refit the ofl conler as described in the lubrication

- : , : sectian,
10, Detach ihe downpipe assembly and coltect the N

seals from the head porls,

9.  Rafit the sump guard and tighten the fixings to 7
Nm.
1. Reconnect the battery, positive fred} lead first

11.  Refit the seats.

12, Start the engine and check for exbaust gas leaks
ete. Rectify as necessary.
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EVAPORATNE LOSS CONTROL SYSTEM
California Modeis Only

Al California models are fitted with a system to control
the evaperation of fuel vapour into the almosphere.

A carbon cannister absorhs vapour white the engine i3
1ot running and, when the engine is started, the vapouris
returned to the engine and burnt.

‘There are two distinct phases 1o the sysiem’s operation,
‘engine off and engine running. These two conditions are
explained overtaaf,

‘Component Locations

‘Carbon Canister - behind/below the throtile bodies.

‘Purge Control Valve - adjacent io frame, left hand side
{electronically comiroied by the ECM;}.

Roll Over Valve - in the vapour line from the fuel tank.

T
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Evaporative Control System - Engine Off.

When the engine is stationary, any increase in the
pressure of the fuel vapour inside the fuel tank will
cause the vapour to pass down pipe G, through
the roll over valve, 1o be stored in the carbon
canister.

inoreases in fuel vapour pressure are offen
causad by a rise in vapour temperature due 10
exposure of the fuel tank to direct sunlight, or by
gxposure o figh ambient temperatures,

Vapour is prevented from oscape to the
atmosphere by one-way valves in the fusl cap
which allow air into the tank as fuel is used, but
orevent vapour from venting other than intc the

evaporative system. /—

..___‘_____

€
i
o
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Evaporative Control Systermn - Engine Running

When the engine is started, vacuum is applied via
pipe A to the vacuum switch on the canister,
zausing the canister valve to open.

Diract return of vapour along pipe B is controlled
by the purge control valve which is opened and
closed by the engine management system.

Whan the ECM opens the valve {nhormally when
the engine is running), depression in the intake
system draws stored vapour from the canister,
along pipe B, and returns it to the engine for
combustion.
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Exploded View - Cooling System
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COOLANT

_Apermaneni type of anti-freeze is instatled in the cooling
:system when the motorcycle leaves the factory. It is
coletired blue, contains a 50% solufion of sthylene
~giycal, and has a freezing point of ~-35°C (-31°F}.

-Always change the coolant at the intervals specified in
‘the scheduled maintenance chart.

WARNING: Coolant mbdure 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 motorcycle cooiant.
CAUTION: The coolant anti-freeze |

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

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

hard water is used in the systemn, it causes scale
cumulation in the water passages, and
insiderably reduces the efficiency of the cooling
stem. Reduced cooling system efficiency may
use the engine o overheat and suffer severe |
amage.

| overheating and consequent engine damage.

RADIATOR HOSES

Regularly check all radiator hoses and hose clips for
cracks, leaks or deterioration in accordance with the
scheduled maintenance chart.

RADIATOR AND COOLING FAN

Check the radiator fins for obstruction by insects, mud,
leavas and general debris. Clean off any obstructions by
hand or with a stream of low pressure water,

WARNING: The cooling fan operates |
automatically, even with the ignition!
switched off. To prevent injury, keep hands and%
clothing away from the fan blades at all times. :
CAUTION: Using high-pressure water, as
: from a car-wash facility, can damage the

radiator fins and impair the radiator’s efficiency.

Do not obstruct or deflect airflow through the
radiator by installing unauthorized accessories in |
front of the radiator or behind the cooling fan.
interference with the radiator airflow can lead to

)
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COOGLANT LEVEL INSPECTION

Coclant Level Adjustment

WARNING: Do not remove the filler cover

; or the coolant pressure cap when the
‘engine is hot. When the engine is hot, the coolant
‘inside the radiator is hot and aiso under pressure.
' Contact with the pressurised cooclant will cause

WARNING: Do not remove the filler cover
| or thé ceslani prassure 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 |

ésca!ds and skin damage.

1. Filler Cover

2. Expansion Tank
3. 'MAX Mark

4, ‘BN’ Mark

1. Position the motorcycle on leved ground and in an
Lpright position,

2. Turn the steering o full right lock.

3.  The coolant level in the expansion tank can be
checked by looking through the gap between the
right hand fork and the instrument panal on the
right hand side of the motorcycle.

4. {Gheck the coolant lavel in the expansion tani
The coclant fevel must be between the MAX
{upper line) and 'MIN' (lower line) marks. If the
coolant s below the minimum level, the coolant
level must be acjusted.

"scaids and skin damage.

1, Allow the sngine o coul,
2.  Remove the filler cover

3. Add coolant mixture through the filier opening to
the MAX mark.

4,  Refit the filor cover.

NOTE

* | the coolant level is being checked because
the coclant has overheated, also check the ievel
in the radiator and top-up if necessary.

*  In an emergency, water alone can be added {0
the cooling system. However, the coolant must
be returned o the correct mixture ratio as soon
as possible.
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COOLANT REPLACEMENT

Drainage
Remove the seats.
Disconnect the battery negative (black) lead first.

Remaove the fuel tank as described in the fuel
gystern section.

WARNING: Do not remove the coolant

\with the pressurised coolant wiil cause scalds and
skin damage.

. pressure cap when the engine is hot.
When the engine is hot, the coolant inside the
radiator is hot and also under pressure. Contact

Remove the coolant pressure cap on the
thermostat housing and slacken the bleed screw
to help drainage.

Bleed Screw
Thermostal housing

Position a container {o collect the displaced
coolart,

Remove the coolant drain plug,

1. Coolant Drain Plug

Filiing
1. Hefit the coolant drain plug and tighten to 13 Nm.

through the dilier opening, untit the system is fuli.
i the system has filled correctly and fully, there
should be coolant visible through the bleed screw
opening as well as in the filler opening.

2. Silowly add coolant mixiure 1o the system,

3. [ there is no coolant visible through the bleed
screw opening, bul the filler side appears o be
full, aftach a iength of clear tubing to the bleed
screw spigot and syphon coolant from the
cylinder head etc. into the bleed screw side of the
thermostat housing.

NOTE:

* A hand operated vacuum pump ot similar
should be used te syphon the coolant through
the system. Ensure that the coolant that flows
into the bieed screw side of thermostat housing
comes from within the cylinder head efc. and is
not merely drawn through the thermostat from
the filler opening side.

4. I necessary, top up the system through the filler
and refit the pressure cap.

Redit the bleed screw and tighten to 7 Nm.
Refit the coolant pressure cap.
Temporarily refit the fuel tank.

Raconnact the battery positive (red) lead first,

I

Start the motorcycle and aliow the engine to idie
for a short period of time 1o allow any air to be
expalled from the systerm,

10. Siop the engine.

11, Disconnect the battery negative (black) lead first,

12, Hemove the fusi tank,

13. Top up ihe coclant level as necessary,

@
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14, Fit the coolant pressure cap.

15. Check the expansion tank levei and top up #

necessdary.

16. Permanently refit the fuel tank as described in the

fuel system section.
17. Reconnect the battery positive {red) lead first.

18. Refit the seats.
COOLANT PRESSURE CAP

inspection

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. 9

.
|
|
|
|

1. Check condition ¢f the upper and lower seals of

the coolant pressure cap.

i, Lower Seal
2. Upper Seal
3. Spring
NOTE:

*  if there is any sign of damage or delerioration
replace the cap.

Fressure test the pap to the blow-off pressure of
1.1 bar. If the cap opens at a lower pressurs of
fails to open al 1.1 bar, replace the cap.

WATER PUMP

Removal
1. Remove the seats.. - -
2. Disconnect the battery, negative (black) lead first.

Dirain the coolant as described earlier in this
section.

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. :

4. Disconnect the coolant hoses to the water pump.

5. Release the holts securing the water pump to the
crankcase,

6. Withdraw the water pump,

Inspection

1, Check the water pump shaft and shaft bearings for
side and end fioal, Renew if necessary.

2. Oheck for corrosion and scale build-up around the -
impelior and inthe pump body, Renew if necessary,

Instaliation

1. Replace the water pump 'O ring seal.

2. Align the drive siotin the water pump with the
drive slot on the oil pump (instde the crankoase).

NOTE:

L]

The water pump will not engage fully into the
grankease uniess the drive slots are engaged.

&
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RADIATOR

Removal
1.  Remove the seats.
Disconnact the battery negative (black} iead first.

2
3. Drainthe coolant as describad eartier in this
saction,

WARNING: Do not remove the coolant g
pressure cap when the engine is het.
When the engine is hot, the coolant inside the !
radiator is hot and also under pressure. Contact :
with the pressurised coolant will cause scatds and
3. Fit the pump and tighten the fixings o 10 Nm. skin damage. J

Refit the hoses to the water purnp and fighten the 4.  Remove the. fuel tank as described in the fuel
clips. system section.

Refit the coolant drain plug and tighten to 13 Nm. 5. Disconnect the top, bypass and bottom hoses at
the radiaior.

A

Coolant Drain Plug

1. Top Hose

Refill the cooling system as describad earlier in
this section. 2. Bypass Hose

X Bottom Hose
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6. Retease the upper oit cooler fixings.

T

"“'_--_____;

1. Oil Cooler Mountings (release upper fixings
onty}

7. Release the bolts securing the radiator to the
frame.

g, Lift the radiator to release it from the lower
mounting points and, before removing completely
from the motoreycle, disconnect the cooling fan.

inspection

1. Check the radiator for stone damage.

2. Check the ragiator core, for damage to fins or
obstructions to air flow.
3. Repair any damage and clear all obstructions.

CAUTION: To avoid overheating and
L consequent engine damage, repiace the
| radiator if the cores are bincked or if the fins are
{hadly deformed or broken.

installation

{. Position the radiator to the motorcycie and
connect the cooling fan.

1. Coocling Fan Connection,

2. Engage the radiator mounting studs into the
radiator lower support bracketg,

NOTE:
*  Ensure the grommets do not become detached
from the lower brackels during assembly.

Align the radiator to the frame and fit the upper
mounting bolte. Tighten the bolts to @ Nm,

w

4. Tighten the oil cooler to radiator fixing to @ Nm.

5.  Reconnect the top, bottom and bypass hoses o
the radigtor. Tighien the hose olips,

6. Relii the crankcase drain plug and tighten 1013
Nm. .

7. Rehll the cooling system as described eariiar in
this section.
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THERMOSTAT Inspection

Removal 1. Inspect the thermosiat at room temperature. H the
vaive is open, the thermostat must be replaced.

Remove the seats. - e
) 2. To check the valvie opening temperature,

Remove the fuet tank as desaribed in the fus! suspend the thermostat in a container of water

system section. and raise the temperature of the water until the

© thermostat opens. The thermostat should open
Drain the cooling system as described eariier in at 85°C +/- 5°C.
this section.

3. if the temperature at which thermaostat opening
takes place is incorrect, replace the thermostat.

WARNING: Do not remove the coolant |
pressure cap when the engine is hot.} Assembly/Installation
‘When the engine is hot, the coolant inside the |
-radiator is hot and also under pressure. Contact |

ith the pressurised coolant will cause scaids and |
kin damage. }

1. Locate the thermostat into the rear half of the
housing such that the teet of the thermostat align
with the thermostat mounting points in the

B housing.

Detach all hoses connected to the thermostat
hausing.

Without removing the electrical connector,
remove the coolant temperature sensor from the
thermostat housing by releasing the sensor
retaining clip and easing the sensor from the
thermostat housing.

Arrowed: Thermostat Mounting Point

O 2. Fitanew ‘O’ ring to the front half of the
e : thermaostat housing.

3. Align the two halves of the thermostat housing so
that the ‘nose’ of the thermostat aligns with the
central lug in the front half of the housing.

.

ensor Retaining Clip

Ralease the fixing securing the thermostat
housing to s refaining bracket,

._'Separate the 2 halves of the thermostat housing
by releasing the 2 securing screws. Discard the
‘0 ring.

WARNING: The thermostat is spring
loaded. Always wear eye hand and face |
dlection when disassembling the thermostat |
using as the spring joaded components could |
use injury to unprotected skin and eves. : Arrowad: Thermosiatl ‘Nose’ Mounting Point

- Remove the thermostat from the housing.
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4. Evenly close the two halvas of the thermostat
housing and tighten the retaining screws to 7 Nm.

A CAUTION: Ensure that the thermostat is '

correctly seated in both sides of the |
housing before tightening the thermostat housing
screws. Damage to the housing and thermostal
wilt result from an incorrectly seated thermostat.

Ensure that the ‘0’ ring does not become damaged ‘
during assembly. A damaged ‘0’ ring may cause a

coolant leak causing overheating and engine |
damage.

5, Refit the thermostat housing to its bracket.
Tighten the fixing 1o 8 Nm.

&,  Reconnect the coolant hoses and tighten the
hose clips.

7. Refit the coclant temperature sensar and secwre
with the clip.

Refit the crankcase drain piug and tighten to 13

44

KAl

1. Coolant Drain Plug

g, Refill the cooling systern as described eariier in
this section.

A A
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Exploded View - Final drive
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‘REAR SUSPENSION

: The rear suspension consists of a single spring/damper
unit, adjustable for pre-load and rebound.

A
! WARNING: The remote reserveir, hose
and rear suspension unit must never be
eparated from each other. Al parts of the
‘jassembly contain gas under pressure which could
ead t0 serious injury if any part of the system is

“inspection.ubrication

Position the motorcycle on level ground in an
upright position.

Examine all suspension pivots for wear and excess
movemeant.

If excass movement is detected inthe swinging arm
bearings or in the rear suspension unit bushes,
investigate the cause and iake the necessary
remedial action,

REAR SUSPENSION UNIT (RSU}

Removal

WARNING: If the engine has recently
been running, the exhaust system will be |
hot. Before working on or near the exhaust system, |
allow sufficient time for the exhaust system to cool
as touching any part of a hot exhaust system could
cause burn injuries.

1.  Remove hoth seats.

2. Disconnect the battery, negative {(black) iead first
and remove the battery.

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

4. Remove the battery box.

5. Make a note of the suspension adjustment settings.

6. Raise the rear of the motorcycle until the rear whee!

is clear of the ground and the rear suspension is
hanging. Place a suitable support under the frame
or engine taking care not to damage the oil cooler
pipes or oil filter.

WARNING: Ensure the motorcycle is
stabilised and adequately supported, to
prevent it failing and causing damage or injury,

WARNING: The remote reservoif, hose
and rear suspension unit must nevar be
separated from each other. All parts of the
assembly contain gas under pressure which could |
lead to sericus injury if any part of the system is |
disturbed. :

7. Undo the two fixings securing the remate pre-foad
adiuster to its mournting bracke!, to enable the

adjuster to be removed.

44
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1. Pre-load adjuster bracket fixings

B,  Remove side panels as described in section 156,

9. Undo the nut and washer on the upper mounting of
the rear suspension unit. Do not remove the boit at
this stage.

10. Remove the blanking plugs from the swinging arm,

11, Undo the nut on the fixing bolt securing the lower

suspension unit mounting and withidraw the bolt.

®ofhe

1. Blanking Plug

12, Remove the two washers and using an aluminium
dritt, drive out the steel sleeve from the swinging
arm.

13, Remove the upper mounting bolt and #ifl out the
suspension unit and adjusier assembly through the
space where the battery box fits.

NOTE:

-

Take care not o strain the hydraulic hose
between the suspension unit and the remote
adjuster.

kagh \

Removing the rear suspension unit

Ensure all the needle rollers from the lower
mounting are accounted for,

14.

Rty

1. Needle roller bearings

NOTE: :

*  The bearing in the bottom mounting of tha rear
suspension unit is an un-caged roller bearing.
The rollers may fall out when the suspension
unit is removed.

e
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Installation

-NOTE:

* Greatcare mustbetaken nottodislodgeanyof 12 Refit the exhaust system as described in section 9.
the rellers during titling. '

11, Hemovethe support and place the motorcycle onits
stand.

13, Relit the hattery and reconnect the leads, positive

Grease the needle rolier bearing in the lower {red) lead first.
mounting of the rear suspension unit. Ensure allthe
rollers are in place. 14. FAefit side panels.

With the moioreycle still supported under the frame
or engine and working from undermeath the
motorcycle, place the rear suspension unit and the
remoie pre-ioad adjuster into their appropriate
posHions.

-k

w

Refit the seals.

[

Refit the upper rear suspension unil fixing and
tighten to 95 Nm.

Grease the lower bearing sleeve.

Align the iower mounting holes and refit the bearing
sleeve taking care not to disiodge any of the roller
hearings.

Refit the bottormn mournting bolt and washer from the
left hand side of the motorcycle. Refit the nut and
washer on the other end, tighten io 48 Nm.

. Bearing sleeve
ower mounting hoit
Refit the remote pre-load adiuster ansuring the

‘ydraulic hose is correclly routed. Tighten the
Aixings 10 9 N,

Check the rear suspension unit stll has the
- praviousty noted adjustrment seftings.

- Refit the blanking plugs to the swinging arm.

eplace the battery box,

44 7
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SWINGING ARM

NOTE:
*  The swinging arm must be removed to fit an
endless ¢chain.

Ramoval

MOTE:

* If the rear suspension unit is to be removed,
follow the instructions sartier in this section.

1. Remove the seats.

2. Disconnect the battery, negative {black) tead first.

WARNING: If the engine has recently
been running, the exhaust system wili be
' hot. Before working on or near the exhaust system,
| allow sufficient time for the exhaust system to cool
‘as touching any part of a hot exhaust system could
| cause burn injuries.

3. Remove the silencer as described in the fuel system
section.

4. Undo the brake hose clamp on the swinging anm.

1. Brake hose clamp

WARNING: Ensure the motorcvele is
i stabilised and adequately supported, to |
‘prevent it falling and causing damage or injury. |

5. Raise and support the rear of the motoroyale under
the frame or engine taking care not to damage the
oil pipes.

& FRemove the rear whoeel as dasoribed In the wheel
section with the brake caliper as described in the
birake section,

7. Tiethe caliper assembly to the rear footrest bracket.

8  Remove only the lower fing from the rear
suspensiorn unit.

9. Push the hush out a5 described earlier in this
section and swing the suspension unit rearwards,
clear of the swinging arm.

10. Remove the blanking plugs covering the pivot
spindie holes in each side of the frame.

1. Blanking plugs

11. Urdo the right hand bolt from the end of the pivel |
spindle, Push the spindle io the left of the .
motoreycle and withdraw it complately,

12, Ramove the swinging arm,

13, Gollect the spacers that fit between the swinging
arm and the frame,

o
[
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1

inspection

Check the swinging arm for damage. Feplace as
necessary.

Check all bearing seals for damage, splits efc.
Replace as necessary.

Check swinging arm bearings for damage, pitting,
and cracks. Replace as necessary.

Check the chain for wear, damage eic. Replace as
necessary.

Installation

Grease ihe two bearing sleeves i the swinging
arrm,

Use a small amount of grease on each spacer {1} lo
hoid them in place on the inside faces of the frame.

1. Spacer

Refit the washer on the pivot spindle.

Screw the afignment tool {part number 3880060}

into the: open end of the pivot spindie.
Paosition the final drive chain over the swinging arnm.

Align the swinging arm with tha pivol spindle holes
in the frame ensuring that the spacers remain in
position and slide the pivot spindle through the
swinging arm.

kingu

NoRRN

@

10.

it

Alignment Too!
Pivot spindle
Washer
Swinging arm

Remove the afignment tool. and refit the washer
and pivot spindle bolt, fightening it to B5 Nm,

Refit the blanking plugs into the frame.

RHefil the rear suspension unit lower mounting inte
the swinging arm. (See fitling instructions detailed
earlier in this section). Tighten to 48 Nm,

Refit the brake caliper and wheel as describedinthe
wheei and brake sections.

Remove the support from beneath the engine or
frame and position the motorcycle on its side stand.

A

WARNING: Ensure the rear hraks hose is | 5
correctly routed and clamped and that it |

lis not chafing againstany moving parts. This could |

|cause the hose to leak resulting in total failure of | |
‘ihe rear brake. This may lead to lnss of control and \
an accident. :

12.

13.

Refit the brake hose clamp tc the swinging arm. |

Refit the exhaust silencer as detaiied in the fuel
system section.

FRefit the battery and securs with the fixing strap.

Reconnect the hattery, positive (red) lead first,

i

H
i

WARNING: Ensure the rear brake§
operates correctly A faulty rear brake!

‘could lead to loss of control and an accident

resulting in serious injury or death.

15. Check the operation of therear brake and correct ag

required,
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DRIVE CHAIN

The drive chain must be checked, adjusted, and
tubricated in accordance with the scheduled
maintenance chart. For reasons of safety, and o
prevent excessive wear, never neglect any part of the
drive chain maintenance. if the chain is badly worn, or
incorrectly adjusted - either too loose or too tight - the
chain could jump off the sprockets or break. Checking
of the adjustment and lubrication should be carried out
more frequently where the machine is reguiarly used in
dirty or dusty conditions or where large amounis of
road sait are used.

WARNING: A chain that breaks or jumps
| off the sprockets could snag on the !
‘engine drive sprocket or the rear wheel severely |

ridamaging the motorcycle and causing an

‘accident. Never neglect chain maintenance. [

——

Chain Slack Inspection
1. Set the motoroycle up on the side stand.

2. Fotate the rear whee! to find the position where the
chain has least slack. Measure the chain's vertical
movement, mid-way betwean sprockets.

3. f correct, the vertical movement of the drive chain
midway between the sprockels should be
35-40 mm.

kan{

1. Yertical Movement 35-40mm

Drive chain adjustment

1.

3
e s

[

1.
2.
3.

Slacken the chain adjuster clamp bolt.

Insert Allen wrenches into both hexagonal holes in
the eccentric adjusters. Turn the adiusters equally
forwards or rearwards until the chain is correctly
adiusted (35-40 mm of verical movement),

kabs

Adjuster clamp boit
Eccentric adjuster
Allen Wrenches

Chain Wear Inspection

1

. Messurement Position
2.

Remove the chainguard from the swinging arm.
Stretch the chain taui by hanging a 10-20kg (20-40
I} weight on the chain.

Measure a length of 20 links on the straight part of
the chain from pin centre of the 1st pin to pin‘centre
of the 21st pin. Repeai the test at various sections
of the chain to esiablish an average reading. Thisis
because the chain may wear unevenly.

kakbf

10-20kg Weight

1110
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4. Ifthelength exceeds the service limit of 321 mm, the Chain Lubrication

chain must be replaced. _ o o _
Chain lubrication is necassary after riding through rain,

s : standing water, on wet roads, or any time that the

WARNING: Use a genuine Triumph chain appears dry. Use the.chain lubricant

supplied chain as specified in the " recommended in the specification.
Triumph Parts Catalogue. The use of . . e
non-approved chains may result in a broken chain j \ CAUTION: Never use a power wash |
;or may cause the chain to jump off the sprockets, 1 A gysiem 1o clean the chain as this may {
fA chain that breaks or jumps off the sprockets {cause damage to the chain components, B
could snag on the engine sprocket or lock the rear — !
wheel, severely damaging the motorcycle and 1. Apply chain lubricent io the sides of the chain
causing loss of motlorcycle control and an rollers, and also the ‘O’-rings. The lubricant will
laccident. penetrate the rollers and bushings and also prevent
Never neglect chain maintenance and always have the O-rings from deterioration.

chains installed by an authorised Triumph Dealer.

5.  Examine the whole tength of the chain, if there are
any excessively fight or loose sections, foose pins
or damaged roliers, the chain should be replaced.

Inspect sprockats for uneveniy or excessively worn
ieeth, Also examine the sprockets for damaged
teeth.

Worn Tooth Woin Tooth
(Engine Sprocket) {Fear Sprocket)

’; \\—'///3 ;k/ xabg |
Chain Lubrication Positions
\

2. Wipe off any excess oil

3. Hthe chain is especially dirty, clean using parafiin

ical wear profile
(fvp P ) before applying the lubricant.

NOTE:
¢  Sprocket wear is exaggerated for ilustration.

If there is any irregularity found in any of the
components, replace the drive chain and/or any
other damaged componants,

Refit the chain/whes! guard.

A A
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DRIVE CHAIN (Split link type)

Removal

NOTE:

*  The following procedure describes the fitment
of a replacement chain using a spiit link. If the
replacement chain to be fitted is & ‘continuous’
type, removal of the swinging arm and sprocket
cover is necessary (as described earfier in this
section).

1 Raise the rear of the motorgyele and securaly support
with the rear whee! clear of the ground.

i WARNING: Ensure the motorcycle is
| stabilised and adequately supported, to,
| prevent it falling and causing damage or injury. !

2. Remove any convenient chain link pin using the
chain splifter tool as follows:

3. Unscrew the knurled knob to withdraw the arbor as
far as possible, and unscrew the pin punch until the
link pin extractor is fully withdrawn,

4. Position the tool over the chain link pin to be
exiracted, and turn the knurled knob clockwise to
move the arbor inwards untif the chain link is
supported. Check that the chain lies squarely in the
tool and the exiractor aligns with the pin to be
removed.

1. #in punch
2. Arbor

5. Turn the pin punch clockwise, and continue 1o turn
with the aid of a suitably sized spanner uniil the link
pin has been pushed out of iis Ink.

5. Remove the tool and separate the two ands of the
chain.

Heplacement

NOTE:
*  The replacement chain is supplied in a ’split’
condition, mmp%@% i ﬁ'_ﬁalmk kitto join thetwo

ends.
i‘f CAUTION: The ucmpenent partﬁs of 1hen
wa new link kit are coated with a speciall
 grease which must not be removed. Removal of |
‘this special grease will severely reduce the service i
i

1.Use the old drive chain 1o pull the new chain into
position as follows:

NOTE:
* Do not use the new connector link as the special
grease on it may be removed.

2. Temporarily altach the end of the new chainto atree
end of the old chain using an old connector link.
Carefully pull the other end of the old chain to pull
the new chain around the sprockets,

3. Disconnect the two chains. Turn the chain and the
roar whee! untit the ends of the chain are in a
convenient working position.

Link kit
1.0 rings (4)
2. Connector link

3. Side plate

A CAUTION: Always hold the connﬁc*or’
link by its piate, NOT by the pins. The
i spemat grease on the pins must not be disturbed.
' Removal of the special grease will severely reduce .
'ﬁhe service iufe of the chain, -

4, Fif two of the " rings onto the inboard side of the
links 1o be jcined, and it the connector link fromthe
same side without disturbing the 'O rings.

1112
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Fit the other two "(0' rings on the outhoard side of the
finks.

\ Ensure arbor piate is fitted

Fitting side plate
‘6. Retract the threaded arbor of tha side plate installer
tool as far as it will go and place the arbor plate over
the chain location pin. Fit the side plate into the
arbor and position the too! over the chain link 1o be
connected.

CAUTION: Fitting the side plate without |
the arbor plate present will cause damage |
¢ the chain link resuiting in premature failure of
he chain.

Turn the threaded arbor clockwise to press the side
plate onto the connectar ink pins. The toot will not
allow the plate to be fitted too deeply as a stop
mechanism is incorporated in the tool {0 prevent
incorrect fitment, Turn the threaded arbor as far as
it will go without excessive force,

Remove the tool.

Use the riveting iool fo secure the side plate as
follows:

. Puli back the siide on the riveting tool and postion
the tcol over one of the two pins o be securerd,
Release the silde,

1. Slide

2. Punch

™

WARNING: To prevent risk of injury, do }
not place fingers or hands inside the}
slide. The slide is spring loaded and will cause |
injury to fingers or hands which become trapped |
linside the slide. |

11. Use a hammer {o apply a sharp blow to the tool
punch 4 fimes. Rotate the punch by 45° between
each hammer biow.

12. Remove the ool and examine the end of the link pin
to check that is has been securely riveted over,

13. Hepeat the riveting operation with the second link
pin.

14, Check thal the links can rotate fresly around the
pins, i not, the tink just fitted must be removed and
discarded and a new link fitted,

15, Adjust the drive chain ension.

16, Lowsr the maotoroycle to the ground,

t4 A
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Exploded View - Front Fork
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Exploded View - Handlebars
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FRONT SUSPENSION

Visually inspect the oif seal area for signs of

damage or fluid leaks. If oil leaks are found, the fork
must be stripped and overhauled or replaced

This model is equipped with hydrauiic, telescopic front completely.

forks fitted with a gaiter to protect the inner fork ube from ’

stone damage. Periodic inspection for damage and fiuid

leaks is essential for safe riding. Always follow

inspection instructions at the intervals stated in

the
scheduled maintenancs chart.

the

FORK INSPECTION

i, Check for smooth cperation of the forks as follows

@ Place the motercycle on leved ground,
«  While holding the handlebars and applying the J
front brake, nump the forks up and down several \
times, \\ .
WARNING: If roughness or excessive | 1. Fork Seal Area
stiffness is detected, investigate the , ‘ _
cause and take the necessary remedial action 6. Refit the gaiter and tighten the clamps.
nefore riding the motorcycle. '5 .

| Riding the motoreycle with defective or damaged |

Befit the front section of the mudguard.
suspension can damage the motorcycie, cautsei

loss of control, or an accident.

|
2

Remove the front secton of the front mudouard.
G

e I
\ /{ \ |
\, (I \\ 1
"\ o ‘\ \\ \
\‘\ | i’! \\‘\.., @ o
\

\
Q;ﬁ‘ ,, A )\\ )

1. Fixings for the front section of the front mud
%

Loosen the clamp and 1i#t each fork galter from the
iower end,

Visuaily inspect the fork inner tube for rust and
damage. Repair or replace as necessary.
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HEADSTOCK BEARING ADJUSTMENT

1. Position the motorcycle on levei ground, in an

upright position.

Place a block under the engine to raise the front
wheel off the ground.

WARNING: Ensure that the motorcycleis

stabilised and adequately supported to
|prevent the risk of injury from the motorcycle
lfalling.

CAUTION: Ensure that the support block
is positioned to avoid damaging all oil
nes which run beneath the engine and the oil filter
\element

3.

F{emow the fuel tank as described in the fuel
system section.

Undo the handiebar clamp fixings and remove the
handlebar assembly, resting it on the frame,

Release the load on the top yoke by slackening the
pinch bolts on the top yoke only.

WARMING: If the lower yoke fixings are | |
also slackened, the forks will no !onger
upport the weight of the motorcycle. |

Jo not slacken the lower yoke fixings as, in this | |
ondition, the motorcycie could topple over
,ausmg damage and/or risk of zniury -

Undo the headstock top nut.

Release the adjuster locknut using service tool
3880140-T0301.
nut} to prevent accidental movement.

 Bervice tools 3880140-T0301

Hold the adiuster nut {the fower

Checking headstock bearing adiustment

1. Unlock

2. Lock

3. Reduce play
4. Increase play

8. Adust the headsiocck bearing by moving the
adjuster nut, clockwise 1o take out play/increase
pre-load, or anticlockwise 1o add play/decrease
are-toad.

NOTE:

*  Correct adjustment is reached when the
bearing play is eliminated without pre-loading
the bearings.

8. When the adjustments have been made, lock the
locknut to the adjuster nut to a torque of 40 Nm.

i0. Tighten headstock top nut o 65 Nm.

11. Tighten the top yoke clamp bolts to 20 Nm~

12, Refitthe handiebars, aligning the dot with the centre

of the retaining clamp split ling. Tighten the clamg
fixings to 26 Nm taking care to keep the clamp spiits
aven.
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1. Alignment dot.

13. Check that the steering will {all to either lock from
the centre position without undue effort. If
excessive effortis required or the steering fesls tight
or notchy, it is likely that the bearings have been
pre-loaded and the adjustment procedure should
be repeated until correct. Similarly, if free-play {end
float) is still present in the bearings, then the
adjustment should be repeatsd untl! the correct
setting is reached. If all the free-play {end float)
cannot be eliminated, the bearings have been worn
beyond their service limit and must be replaced.

CAUTION: Atrue check can only bemade
when ail fixings are correctiy torqued, |

WARNING: Operataon with mrerrectiy
. adjusted, worn or damaged steering head |
'bearmgs may cause impaired handling and §
_instability leading to an accident. ?
|} in doubt, have the motorcycle inspected by an | |
| authorlsed Tnumph deaﬁer before r:dsng ]

14, Remaove all supports and lower the motoroyole to
the ground. Support the motorcycie on either the
side or centre stand.

FORK QIL

0Oil change

1. Remove the fork assembly as described fater in
this section. :
NOTE:

*  To aid removal, slacken but do not remove the
top cap before releasing the fork from the yoke.

1

Unscraw the fork cap from the inner tube. Discard
the top cap 'O’ ring.

! WARNING: The fork cap will spring clear |
5 due to spring tension. To prevent injury, |
_always wear eye, face and hand protection when !
removmg sprmg ioaded ttems i

3. From within the outer tube remove: -

-~ guide tube
guide washer

-~ damping spring.

1. Guide Tube
2. Gulde Washer
3. Damping spring

4. irvert the fork assembly and altow all the oil o
drain inte a stitable container. Turn the fork back
to an upright posdtion.

Filt the fork with the grade of ol specified in the
fark cil table, to a level slightly above that which
will finaily be raguired.

fj‘!

6. Setthe scale on tool 3880160-TO301 to the figure :
shown in the tabie.
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- 1. Tool 3880160-T0301
i 2. Adjustment Plate
3, Scale Area

-4, Hole (zero position)

NOTE:

¢ Zerolevel on the toolis set at the small exit hole
in the side of the scale tube, NOT AT THE END
TIP. Do not attemp! tc block this side hole as
this will cause the final fluid leve! 10 be
incorrect,

WARNING:  Incorrect tool adjustment
and/or failure 10 keep the tool leve] with
2 fork slider will affect the final fluid leve! setting.

: correct fork ol fevels could result in an unsafe
iiding condition teading to loss of controt and an
ascident.

[
.

)

Zero level measured from the oif hole.
Set dimension "A’ to the required ofl level,

Plate arrowed must
he level with fork slider

i
H

1. Fork Qil Leve! Setting {fork fully compressed)

7. Operate the fork several imes to expel any
trapped air from the valves, then fully compress
the fork,

8. Insert the scale end of the toot into the fork inner
ibe.

9. Hold the ool adiuster plate level with the upper
surface of the fork inner tube and draw fuid into
the syringe untit fluid flow ceases (empty the
syringe if the body becomes full before fluid flow
stops).

10, The fluid level in the fork is now set to the height
set on the tool scale. Check the {ool scale setting
and repeat the process if incorrectly set.

11, When the correct level has been sef, assembie
the fork components in the reverse order to which
they were ramoved.

12. Hefit the fork and tighten the top cap to 30 Nm.
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FORK OIL LEVEL CHART

Model Oil Level | Oil Volume | Oil Grade Fork Pull Through
Tiger (VIN 71689 on) 107 mm 720 ¢cc Kayaba Top of the inner tube flush with upper face
G10 oesiotlop yoke.

A WARNING: Any variation in fork oil leve! from the figures quoted above could result in an unsafe ;
riding condition leading to loss of control and an accident. |

kago

1. Fork Pull Through

1. Fork Ol Level
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FORKS

Bemoval

1. Position the motorcycle on level ground, in an
upright position.

2. Place a block under the engine to raise the front
wheael off the ground.

WARNING: Ensure that the motoreycle is |
stabilised and adequately supported to |
prevent the risk of injury from the motorcycle!
falling.

3. Detach the brake calipers without disturbing the
brake hydraulics.

WARNING: Do not allow the calipers to |
1 hang on the brake hoses as this may |
.| damage the hoses and could lead to an accident. i

Remove front wheel as described in the wheel
section.

Remaove front miudguard taking care not to damage
the painted surfaces.

("~ N,
| 2““\ \\:M
@i\'@;’/ k\\k o }
L L o

':Front mudguards and fixings.
8, Slacken the top and bottom yoke clamp bolts,

Using a downward twisting motion withdraw sach
fork in turn.

Fork Installation

1. Position the forks in the yokes and adjust the fork
‘pull through' height in line with the chart.

2., Tighten the top and bottom yoke pinch bolls 1o
20 Nm.

ca

Refit the front mudguard.

4. Refit the front wheel as described in the wheel
section.

n

Align the brake calipers to the forks and tighten the
caliper mounting boits 1o 28 Nm,

6. Remove support block and position the motorcycle
on its stand,

i

Check the brakes for correct operation. Rectify as
necessary.
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FORKS

Disassembly

i CAUTION: Use the caliper mountmg '
; pointsto secure the outer tube in the vice.
; Never clamp directly onto the tube itseif as this w:ll
cause the tuhe to distort beyand repair.

1. Clampthe cuter fork tube in a soft jawed vice, taking
care not o mark or damage the caliper mounting
bosses.

1

Remove the fork gaiter {1).

WARNING: The fork cap will spring clear

due to spring tension. To prevent injury, |
always wear eye, face and hand protection when .
Lremovmg spring ioaded items. i

3. Unscrew the fork cap (2] oomp!ete with 'Q' ring (3).

&

Remove the spacer tube (4).

o

Remove the assembly from the vice and while
keeping the assembly vertical, slide the inner tube
(%) down into the outer tube (&),

6, Remove the spring {7) and spring guide (8).
7. Pour the fork ol into a suitable containar.

8. Remove the wire circlip (9) from the inside lip of the
outer tube.

3

Clamp the assembly in a vice, taking care not {o
mark or damage the caliper mounting bosses,

Gaiter

Fork cap

'O’ ring

Spacer Tube
inner Fork Tube
Outer Fork Tube
Spring

Spring Guide
Wire Clip

10. Capscraw

1. Copper Washer
12. Damping Cylinder
13. Rebound Spring
14, Piston Ring

15. Dust Seal

16. il Seal

17. Washer

18. Bushes

9. Oil Lock

Cm NSO RN
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10.

.

.
5.

Slide the hexagonal end of service lool
3880090-TO301 down the inner tube and turm untita
positive engagement is felt in the cylinder.

1. Spanner
2. Allen Ksy
3. Tool 3880090-TO301

Haold the inner oylinder (5} with the engaged tool and
remove the capscrew {10} situated in the outside
base of the outer tube,

Remove and discard the copper sealing washer
(11) from the capscrew (10}

. Remove the fork from the vice. Bemove the service

tool, invert the assembly and collect the damping
cvlinder {12}, rebound spring (13} and any excess
oil. Remove and discard the piston ring {14).

With the inner tube {5) uppermost, pull the inner
tube smartly upwards to withdraw it from the outer
tube (), complete with the dust seal {15}, oil seal
{16), washer {17} and bushes (18).

One of the iwo bushes {18) is permanently fixed
to the inner tube (5} and must not be removed.

Invert the outer tube and collect the off lock (19}

rspection

L

Examing all componenis for damage through
scoring, scratching splitting etc.

Examine the hushes for excessive wear,

Always renew the oil seal, piston ring and dust seal.

Assembly

WARNING: The front fork consists of!
many precision machined  parts. |

‘Rebuilding must fake place in a dirt/dust free |

environment, |

Dirt ingress may cause damage 1o the fork parts

leading to instability, loss of control or an accident. |

i.  Slide the bush {18} then the washer {17} onio the
inner tube (5.

NOTE:

*  Use a clean rod to guide the oil lock into place.
Do not use force as this will damage the oil lock,

2. Siide the gil lock {19) into the lower end of the cuter
fork tube {8 with the thinner wall of the oil lock
uppermost, and locate i in the recess at the bottom
of the tube.

i
g J

1. Oil lock

2. Fork outer tube

3. Clamp the outer tube vertically using the top caliper
mounting,

4.  Locate the inner tube {5) info the outer tube (B) and
ensure the o lock is correctly located,

5, Slide the rebound spring {13} into the inner tube (5).

£ Fit a new piastic niston ring (14} into the groove on
the damping cytinder {12},

7. Stde the damping cylinder (12} o the inner
eylinder, tocating into the rebound spring,

8. Fita new sealing washer (11) io the capscrew {10)

and refit special ool 3880080-T0301 to the oylinder.
Pravent the ayiinder from turning using the inserted
tool and tighten the capscrew at the base of the
outer fube to 30 Nm.

Remove the snecial ool 3880080-T0301.
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10. Using the larger diameter end of tool
3880080-T0301, drift the bush and washer, fitted
earlier, fully home in the outer tube.

1, Tool 3880080-T0301
2. Outer Tube
3. Inner Tube

i1, Lubricate a new oil seal (16}, open side facing
inwards and locate over the inner tube. Using the
recessed end of tool 3880080-T0301, drift home
the seal.

12. Lubricate a new dust seal (15), open side facing
inwards and locate over the inner tube. Using the
recessed end of tool 3880080-T0301, drift home
the dust seal over the oil seal.

”

kagh ,./

1. Wire clip
2. Dust seal
3. Qil seal

4. Open side

13. Fit a new wire circlip {9).

14. Extend the inner tube, and add oil to the assembly.
Operate the inner tube several times to expel any
air. Check for smooth operation and rectify as
necessary.

15. Add oil to the correct level as described in the fork
tevel checking procedure.

16. Fit a new 'O’ ring (3) to the jork cap (2).

17. With the inner tube (5) extended, slide the spring
(7), with the close wound coils uppermost, into the
inner tube (5). Refit the spring guide (8) and spacer
tube (4).

WARNING: Unless fully engaged in the

thread, the fork cap will spring clear due

to spring tension. To prevent injury, always wear

eye, face and hand protection when fitting spring
|loaded items.

18. Refit the fork cap (2) to the inner tube (5) whilst
compressing the spring and tighten the cap to 30
Nm.

19. Refit the gaiter and tighten the clamp screws.

AR R
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Front Brake Layout
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Brake Master Cylinders

25 Nm

25 Nm
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Rear Brakes Layout
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FLUID LEVEL INSPECTION

In accordance with the periodic maintenance chart,
inspect the brake fluid levet in the front and rear master
cylinder reservoirs. In addition, the brake fluid must be
reqularly replaced, again in accordance with the periodic
maintenance chart, to help prevent brake failure.

1. Ensure that the brake fluid level in the front and rear
brake fluid reservoirs is between the upper and
lower level lines (reserveir held horizontal).

1. Front Reservoir Upper Level

1. Rear Reservoir Upper Level

2. Rear Reservoir L.ower Level

CHANGING BRAKE FLUID, BRAKE HOSES AND
HYDRAULIC SEALS

Brake fluid, brake hoses and hydraulic seals in the
master cylinders and calipers should be changed in
accordance with the periodic maintenance chart.

WARNING: Failure to change brake fluid,

hoses and hydraulic seals at the|
specified interval could result in reduced brakei
efficiency leading to loss of control and an‘
accident.

——

- M
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BRAKING SYSTEM  MAINTENANCE
PRECAUTIONS

- WARNING: Brake fluid is hygroscopic

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

Replace brake fiuid in ling with the periodic
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 bhrake fluid from a sealed
container and never use fluid from an unsealed
container or from one which has been previously
opened.

Da not mix different brands of fluid. Check for fluid
ieakage around brake fittings, seals and joints.
Check reqularly for brake hose damage. .
FAILURE TO OBSERVE ANY OF THE ABOVE

WARNINGS MAY REDUCE BRAKING EFFICIENCY
LEADING TC AN ACCIDENT.

WARNING: if there has been an
appreciable drop in the level of the fluid in
jgither brake fluid reservoly, consulit your
~jauthorised Triumph dealer for advice bhefore |
riding.

Hf the brake lever or pedal feels soft when it is
pplied, or if tha lever/pedal travel becomes
-excessive, there may be air in the brake lines or the

‘brake may be defective.
1t is dangerous to operate the motorcycie under |
such conditions and remedial action must be
itaken by vour authorized Triumph Dealer before
riding the motoreycle.

Failure to take remedial action may reduce braking |

SAFETY

WARNING: tbse 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 system
leading to an accident.

Faiiure to change the brake fluid at the interval
' specified in the periodic maintenance chart may |
greduce braking efficiency resulting in an accident.

WARNING: Never use mineral based
‘ grease in any part of the braking system
‘or in any area where contact with the braking
‘system is possible. Minera! based grease wili
damage the hydraulic seals in the calipers and
master cylinders.

Damage caused by contact with mineral based
grease may reduce braking efficiency resulting in
. an accident,
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BRAKE WEAR INSPECTION

in accordance with the pericdic maintenance chart,
inspect the brake pads for wear.

The minimum thickness of lining materigl for any front
or rear brake pad is t.5mm. f any pad has womn to
the bottom of the groove in the pad centre, replace all
the brake pads on that wheel,

watky

1. Lining material thickness

2. Centre groove

brake pads, replace both pads in the |
|brake caliper. If two calipers are mounted on the
'same wheel, all the pads on the wheel must be |
repiaced together. Replacing individual pads will |
reduce braking efficiency and may cause an |
‘accident. ]

¢

BRAKE PADS

Front and rear brake pad wear is autornatically
compensated for and-has no effect on brake lever or
pedal action.

BRAKE LIGHTS

Check the brake lights for correct operation, on both the
front and rear brakes, in accordance with the periodic
maintenance chart.

a4

~
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o

Check the condition of the sealing diaphragm for
BLEEDING THE FRONT BRAKES, RENEWING the reservoir. Replace if necessary.
BRAKE FLUID

~I

Release the bleed niople.
1. Remove the rubber cap from the bleed nipple on
the right hand caliper.

WARNING: m only D.OT. 4,
2.  Aftach a transparent ibe to the bleed nipple. _ specnﬂcation 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
ieading to an accident.

Observe the brake fluid handling warnings gwen ‘

earlier m this sect;on of the manual.

NOTE:

» During bleeding, do not allow the fluid level {o
fall below the lower levei mark in the reservoir. If
the level is allowed to fall below this mark, air
may enter the system and the sequence of
bleeding must be repeated.

Kaey

. Bleed N:ppie

5 Span 8. Slowly pull the brake lever to the handlebar and,
panner holding the lever fully in, ciose the bleed nipple.
3. Bleed Tube

4. Container

.....L

9. Repeat the previous two sieps untif no more air
anpears in the bleed ube,

A, Place the other end of the tube in a suitable 10.

i _ intai we fiuid leve 2 :
receptacle containing new brake fuid, Maintain the brake fiuid level between the upper

and lower reservolr levels whilst bleeding is baing

4. Turn the handlebars to bring the fiuid reserveir to carried out.

a level position.

5, Garefully remove the reservolr cover taking care
not to spill any fluid.

WARNING: Ensure absolute cleanliness .

when adding brake fuid to the brake fluid |
reservoir. Do not allow moisture ar debris to enter |
the cylinder as this wili adversely affect the fluid
properties. Always use fluid from 3 sealed
container and do not use fluid from a coniainer
which has been previously opened.

iA!ways check for fluid leakage around hydraulic
Hfittings and for damage to hoses. Rectify faulls as
inecessary before riding.

1. Front Reservolr Lower Lavel

iA dangerous riding condition leading to an
acc;dent couid result if thzs wammg in agmrnd ‘

. A CAUTION: To prevem body damage da
i not spili brake fluid onto any area of the |
ubodywork

RS
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1. Front Reservoir Upper Level

~ 11, When all air has been expelled from the system,
hald the lever in and close the bleed nipple
Tighten the nippie o 5 Nm.

.12, Fill the reservoir to the upper level with new DOT
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.0.T. 4 fluids |
listed in the general information section may |
reduce the efficiency of the hraking system
leading to an accident.

‘Observe the brake fluig handling warnings given
-earlier in this section of the manual,

|
!
i
I
i
‘
|

Remove the transparent bleed tube.

14. Replace the bleed nipple cap.

15, Repeat the procedure for the left-hand caliper.
. Refit the reservoir cover and diaphragm.

17. Check that the brake operates correcily.

FRONT BRAKE PADS

Removal

1. Remove the grub screw from the outer end of the
brake pad pin.

Releasing the Grub Screw

2. Release the brake pad pin using an Allen key and
withdraw the pin from the caliper.

; ] :3“/! i

Releasing the Brake Pad Pin

3. Usinghand pressure only, retract the caliper pistons
by gently pushing the caliner toward the wheal,

CAUTION: Brake fluid will be displaced

as the caliper pistons are compressed. |
Tc preveni body damage, ensure that the }
~displaced fluid does not come into contact with
any part of the bedywork. 1

i
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4.  Remove the brake pads from the lower end of the
caliper.

Withdrawing Brake Pads

5. Collect the anti rattie springs from inside the caliper.

Installation

3.

iretaining pin. Excess grease may contaminate the
‘brake pads, hydraulic seals and disc causing
reduced braking efficiency which may lead to loss
'of control and an accident.

Fit the anti-rattie springs into the caliper.

Lubricate the pad retaining pin using a minimum
amount of prontietary  high  temperaiure
'Coppersiip’ type grease.

WARNING: Do not apply more than a
minimum coating of grease to the pad

Install the brake pads into the caliper ensuring that
the upper end is correctly engaged in the anti-rattle
snring.

Align the pads and fit the pad retaining pin. Tighten
the pintc 18 Nm.

Refit the grub screw to the caliper and tighten fo
3 Nm.

Check the brake fluid level and adjust as required
with new DOT 4 fluid.

%general information section of this manual. The
luse 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 fiuid handling warnings given
| earlier in this section of the manual.

WARNING: Use only DOT 4
specification brake fiuid as listed in the|

Ela Tl
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FRONT BRAKE CALIPER

Removal

1. Disconnect the brake hose at the caliper and place
the free end of hose in a suitable container to coltect
brake fluid,

2. Remove the brake caliper from the fork.

o

Remove the brake pads as described earller in this
section.

Disassembiy

1. 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, remove the pistons one at a time.

| 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. Eve, face and skin damage will
|resuit from direct contact with compressed air.

Inspection

1. Check the piston and caliper bore for corrosion,
scoring and damage. Renew as necessary.

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 leading 1o an
accident could result if this warning is ignored.

2. Inspect the brake pads for damage and wear
beyond the saervice limit. Renew as necessary.

Assembly

WARNING: Never use mineral based

greasein 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 o an |
‘accident could result if this warning is ignored.

1. Fit new fluid seals to the caliper. Apply new, clean
brake fluid to the outside of the pistons and fluid
seals,

2. Push the pistens into the cylinder using hand
prassure only.

0 WARNING: Ensure that the caliper bores

do not become scratched during removal
(and assembly. Ensure that the pistons do not tip -
during assembly as this could damage the caliper.

A dangerous riding condition leading to an
| accident could result if this warning is ignored.

3. Refit the brake pads as described earlier in this
section.

4. Tighten the pad retaining pin to 18 Nm and the grub
screw 1o 3 Nm.
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instaliation

1. Position the caliper gver the brake disc ensuring
that the pads are correctly positioned within caliper.

2. Tighten the caliper securing bolts 1o 28 Nm.

3.  Connect the brake hose o the caliper using new
washers on each side of the banjo bolt.

4. Tighten the banjo bolt 1o 25 Nm.

5. Fill the master ¢ylinder with new, DOT 4 brake fluid
from a sealed container.

| WARNING: Use only DOT 4
| specification brake fiuid as listed in the
i general information section of this manuat. The
 use of brake fiuids other than those D.O.T. 4 fluids
listed in the general information section may
ireduce the efficiency of the braking system
leading to an accident.

thserve the brake fluid handling warnings given
gj(_a_?_rlier in this section of ;Qg_mam_,__l_af.

8. Bieed the brake line as described earlior,

FRONT MASTER CYLINDER

Removal

1.

1. Knuckle Guard
2. Pivot Bolt

3. Flanged Sieeve

4. Nut

3. Remove the brake lever.

4. Disconnect the brake hose from the master
gylinder.

5. Disconnect the brake light switch

6. RBelease the clamp screws from the handlebars,

Drain the fluid friom _‘Ehﬁe‘_master cylinder by blesding
the system untit alf fluid has been expeiled.

Femove the pivel bolt securing the brake lever o
the master cylindar. Collect the knuckle guard and
flanged sleave.

Remove the magier cylinder,

N Y
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Disassembly

Detach the boot from the lever end of the cylinder,
Remove the circlip from beneath the boot,

Remove the piston set from the master cylinder
pore noting the relative position of the seais and
piston components,

[mea’;?
=

1. Boot
2. Circlip

3, Piston Set

Inspection

Check the following for wear, damage, cracks or
deterioration:

# Cylinder bore
e Dust cover

& Spring

* Piston

* Pivot Boli

Always renew the pision and seal set if the cylinder
fs dismantied,

Chack that the reliet and supply poris on the
cylinder are not blocked,

Assembly

WARNING: Never use mineral based
) grease in.any part of the braking system .
‘or in any area wheré contact with the braking | |
system is possible. Mineral based grease will |
damage the hydraulic seais in the calipers and
master cylinders.

A dangereus riding condition leading to a“:
accident could result if this warnmg is :gnorea |

1. Lubricate the piston and cylinder with new, clean
brake fiuid,

2. Fit the new spring and pisten set into the master
cylinder and retain with a new circlip.

WARNING: Ensure that the piston and |
| piston seal are fitted facing the same way |
‘as noted during removal. A dangerous riding |
J condition leading to an accident could resuit from
| incorrect assembiy of the master cylmder |

3. Refit the master cylinder boot.

E e T el
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installation

1. Locate the master cylinder to the handiebars and
position the clamp with the 'Up’ arrow pointing
upwards. Align the master cylinder/clamp split line
with the dot mark on the handiebar.

1, Arrow Mark
2. Dot Mark
3. SplitLine

2. Tighten the clamp bolts, upper first and then the
lower to 15 Nm.

3. Re-connect the brake light switch,

4. Position the brake lever ensuring that pivol boss is
correctly aligned and fitted to the push rod.

Fit the knuckle guard and flanged slesve.

0_:}1

3. Tighten the pivot screw and ocknut to 6 Nm,

"

Using new sealing washers on both sides of the
hanjo bolt, align and connect the brake hose to the
master cylinder. Tighten the banjo bolt to 28 Nm.

5. Fili and bleed the front brakes as described aarher,

WARNING: Use only DOT 4.
i specification brake fluid as listed in the .
‘general information section of this manual. The
- use of brake fluids other than those D.O.7. 4 fluids
listed in the general information section may
‘redune the eHiciency of the braking system
{ieading to an accident. :

‘Observe the brake fluid handling warnings given

-earlier in this section of the manual, -

9. Examing the system for correct operation and thad
icaks. Heclify as necessary.

FRONT BRAKE DISCS

Wear

1. Replace any brake disc fworn beyond the service
§mit or exceeds the disc run-out imit,

Front Dise Thickness

Standard: ........ 500 mm

Service Limii: 4,50 mre
Disc Run-out

Standard: ........ g.15 mm

Service Limit: 0.3¢ mm

WARNING: Do not replace front brake
A discs individually. Discs must always be
replaced in pairs even if one of a pair is
serviceable.
A dangerous riding condition leading to an
accident could resuit if this warning is ignored. |

Measure disc run out using an accurate diat gauge
mounted on a swiface plate.

LAY T ) .

W
W,

e,
AN

1. Dise

2. Dial Gauge
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Removal .
Installation

Locate the first disc to the wheel.

—

WARNING: Do not renew front brake |
) discs individually. Discs must always be |
irenewed in pairs even if one of a pair is serviceable. |

|
!
i
|

Fit new securing bolts and tighten to 22 Nm.

| Fit the other disc in the same way.
A dangerous riding condition leading to an 1t ING OIer dist i e same way

accident could result if this warning is ignored. Thoroughly clean and degrease the discs.

AR TR S

1. RBemove the front wheel as described in the whes] Hefit the wheeal as described in the wheal section.

saction.

WARNING: Damage to the wheel centre
| could cause misalignment of the wheel |
‘when refitted. A dangerous riding condition |
leading to an accident could result if this warning !
is ignored.

2. Suppcert the wheel on blocks as Hlustrated to
avoid damage to the wheel centre.

2. Support block

Remove and discard the securing bolts 1o detach
the disc.

Repeat operations 2 and 3 1o remove the disc on
the opposita side.

L S I
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BLEEDING THE REAR BRAKES, RENEWING
BRAKE FLUID

1. Remaove the rubber cap from the Sleed ripple on
the brake caliper.

2. Aftach a transparent tube fo the bleed nipple.

1. Bleed Nipple |
2. Spannher

3. Bleed Tube
4, Container

4. Place the other end of the tube in a suitable
receptacle containing new brake fluid.

4. Remove the right hand rear panel.

5. Carefully remave the reservoir cover taking care
not te spill any fiuid,

WARNING: Ensure absolute cleanliness ‘
when adding brake fluid to the brake fluid |
i reserveir. Do not allow moisture or debris to enter
ithe cylinder as this will adversely affect the fiuid |

properties. Always use fluid from a sealed
container and do not use fluid from a cﬁntamer
:which has been previously opened.

- Always check for fluid leakage around hydrau%ic
fittings and for damage to hoses. Rectify fauits as
' necessary before riding.

‘A dangerous riding condition leading to a
‘accident could result if this warning is ignored.

A CAUTION: To prevent body damage, do | i
i not spill brake fluid onto any area of the ‘
bndywork ‘

6. Check the condition of the sealing diaphragm for
the reservoir. Replace it necessary.

7. Release the bleed nippie.

WARRING: " 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 system
leading to an accident. :

Observe the brake fluid handling warnings given

earlier in this section of the manual.

NOTE:

»  During bleeding, do not allow the fluid level to
fall below the lower level mark in the reservoir. if
the level is aliowed to fall below this mark, air
may enter the sysiem and the sequence of
bieeding must be repeated.

8 Slowly depress the brake pedal and, helding the
pedal fully down, close the bleed nipple.

9.  Repeat the previcus two steps until no mare ar
appears in the bleed wbe.

10. Maintain the brake fluid leve! between the upper
and lower reservolr levels whilst biseding is being
carried out.

1. Rear Beservoir Lower Level

2. Bear Reservoir Upper Leveal
11, When all air has been expelied from the system,

foid the pedal down and close the bleed nipple.
Tighter: the nipple fo & Nm.

N
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12. Fill the reservoir to the upper level with new DOT
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 hraking svstem
feading to an accident.

Observe the brake fluld handling warnings given
carlier in this section of the manual.

13. Remove the tfransparent bised tube.
14. Replace the bieed nipple cap.
_ 15, Refit the reservoir cover and diaphragm.
16. Check that the brake operates correctly,
.- 17. Refit the right hand rear panel.
- 18. Heconnect the baftery positive (red) lead first.

19, Refit the seats

AREAR BRAKE PADS

REAR BRAKE CALIPER

The procedure for the repiacemeant of rear brake pads
and for the overhau! of the rear brake caliper is the same
as for the front brake calipers. Hefer 1o these
instructions, located elsewhere in this section for details.

REAR MASTER CYLINDER

Removal

1. Remove the seals and disconnect the battery
negative (biack) lead first,

2. Remove the right hand body side panel,

3. Drain the fluid from the master cylinder by bleeding
the systern until all fiuid has been expelled.

4. Remove the clip from the clevis pin at the lower end
of the brake pushrod.

o

Remove the clevis pin.

6. Remove the reservpir hose from the master
cylinder.

7. Disconnect the brake light switch connections.

8. Remove the brake light switch, thus releasing the
braks hose.

9. Remove the capscrews and washers retaining the
cylinder to the control plate.

10. Remove the masler cylinder.

1. Master Cylinder

2. Brake Light Swilich
3. Brake Hose |

4. Reservolr Hose

5. Clavis Pin

6. Clip

4 Ay
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Disassembly

1. Remove the boot from the cylinder and pushrod.

_PQ

Remove the circlip retaining the pushrod to the
cylinder.

3. RBemove the piston set from the master cylinder
bore noting the reiative position of the seals 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 damage,
wear or deterioration. Replace as necessary.
Always renew the piston seals if the cylinder has
heen dismantled.

3. Examine the pushrod for bends and damage.
Replace as necessary.

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 feading to an
accident could result if this warning is ignored.

1. Clean the master cylinder hore, piston and seals,
with new brake fluid.

r

Ensure all ports are ciear of obsiruction.

3. Install the spring and piston sst together in the
orientation noted eartier.

: o -
WARNING: Ensure that the piston and |
piston seal are fitted facing the same way |
‘as noted during remcvai. A dangerous riding |
' condition leading to an accident could result from |
‘incorrect assembly of the master cylinder. i

o the

4, Apply a small amount of brake gresse
pushrod.

5. install the pushrod in the master cylinder and retain
with a new circlip. Refit the oot

Installation

1. Fit the reservoir hose to the master cylinder and
secure with the ciip.

Locate th@s‘naste cviiidar to the control plate and
tighten the master cylinder capscrews to 27 Nm.

N

3. Connect the push rod to the brake pedal with the
clevis pin, Retain to the pedal with a new clip.

4. Fit new washers to the brake hose cennection and
iocate to the master cylinder. Fi the brake light
switch and tighten to 15 Nm.
. . -

it

1. Washers
2. Rear Brake Hose
3. Brake Light Switch

5. Reconnect the brake light switch wires.

6. Fill and bleed the rear brake system as described
earier.

WARNING: Use only D.OT 4
; specification brake fluid as listed in the
. general information section of this manual. The
'use of brake Huids other than those D.0.T. 4 fluids |
listed in the general information section may,
‘reduce the efficiency of the braking system
ileading 1o an accident.

%Observe the brake fiuid handling warnings given
 earlier in this section of the manual. :

7. Refit the right hand body side panel.

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

R ]
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REAR BRAKE DISCS

Removal

1. Remove the rear wheel as describad in the wheel
secton.

Ewhen refitted. A dangerous riding condition |
leading to an accident could result if this warning J

lisignored.

2. Support the whesl on blocks as iustrated to
avoid damage 1o the wheael centre,

Support block

Remave and discard the securing bolts to detach
the disc.

Installation

Locate the disc to the wheel,

Fit new securing bolts and tighten to 22 Nm.
Fit the other dise in the same way.
Thoroughly clean and degrease the disc.

Refit the whea! as described in the whes! seciion.

WARNING: Damage 1o the wheel centre
; could cause misalignment of the wheel !

Wear

1. Replace any brake disc if worn beyond the service
limit or exceeds the disc run-cut limit.

Rear Disc Thickness

Standard: ........ 6.0 mm

Service Limit: 55 mm
Disc Run-out

Standard: ........ 0.15 mm

Service Limit: .... 0.30 mm

Measure disc run out using an accurate dial gauge
mounted on a surface plate.

2. Dial Gauge

S .
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Exploded view - Front Wheel
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Exploded View - Rear Wheei & Cush Drive
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Tyres

This model is equipped with spoked wheels which
require a tyre suitable for use with an inner tube.

WARNING: Tyres that have been used on

a rolling road dynamometer may become
damaged. In some cases, the damage may not be
‘visible on the external surface of the tyre.

3Tyres must be replaced after such use as
continued use of a damaged tyre may iead to
instability, loss of control and an accident.

WARNING: Failure to use an inner tube in
a spoked wheel will cause deffation of the
tyre resulting in loss of control and an accident.

Tyre Pressures

Corract inflation pressure will provide maximum stability,
rider comfort and tyre life.

Tyre pressures should be checked frequently and
adjusted as necessary. See the owner’s handbook for
the correct inflation pressures for your model,
WARNING: Incorrect tyre inflation me
cause abnormal tread wear and
rinstability 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. Qver-inflation wili cause
instability and accelerated tread wear.

Both conditions are dangerous as thay may cause
loss of control leading to an accident.

Tyre Wear/Wheel! Inspection, All Models

As the tyre tread wears down, the ivre becomes more
susceptible to punciure and failure. 1t is estimated that
90% of all tyre failures occur during the last 10% of tread
life (90% worn}. 1t is false economy and unsafe to use
tyres until they are worn to thelr minimum.

All tyres are fitted with tread wear indicators. When the
tyre becomes worn down as far as the top ol a read wear
indicator, the tyre is worn beyond its service life and must
be replaced.

1. Tread Wear Indicstor

in accordance with the scheduled maintenance chari,
measure the depth of the read 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.
Check for loose or damaged spokes. Always replace
wheels that are suspected of being damaged.

WARNING: Operation with excessively |
worn  tyres is hazardous and wil
adversely affect traction, stability and handling
which may lead to loss of conirol or an accident. |

Check the tyres for cuts, imbedded nails or other
sharp obiects.

.Check spokes for looseness and damage.

Check the rims for denis or deformation,
Operation with damaged or defective whé@!s or
tyres is dangerous and loss of control or an
accident could result.

Always consult your Triumph Dealer for tyre

replacement, or for a safety inspection of the tyres,
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Minimum Recommended Tread Depth

The following chart can be used as a guide to the
minimurn safe tread depth,

Undér 130 km/h {

Over 130 km/h
(80 mph)

Omph) {2 mm {008 in)

Hear 2mm {012 i)
Front 2 mm (0.08 in}

WARNING: Triumph motorcycles must
not be operated above the jegal road |
spead limit except in authorised closed course
condatlons

IMPORTANT TYRE INFORMATION

: All Triumph motoreycles are carefully and axtensively
- tested in a range of riding conditions to ensure that the
: most effective tyre combinations are approved for use on
- sach model. It is essential that approved tyre
. combinations are used when purchasing replacement
- tyres as the use of non approved tyres or approved tyres
in non approved combinations may iead to motorcycle
instability. Always refer to the owner's handbook data
saction  for details of approved iyres and tyre
combinations.

Sk =

WARNING: fatyre orinner tube sustains
b a puncture, the tyre and inner fube must
-he replaced together.  Failure to replace a
punctured tyre and inner tube together, or.
(Operation with a repaired tyre or inner tube can
ilead to instability, ioss of control or an accident. |

hen replacing a tyre, alwavs inspect the rim 1ape
im protection band)} to ensure that it is correctly
rofecting the tube from the spoke threads. A
amaged rim tape may lead to rapid tyre deflation

ausing foss of control and an accident. :

WARNING: The use of tyres other than !
those listed in the specification section of
he owner’s handbook may adversely affect
andling ieading to loss of control or an accident.

se the recommended tyre options only in the
ombinations given in the owner's handbook.

e not mix tyres from different manufacturers or
yres from the same manufacturer bu! from
nather option..

Forexamp&e do not use Tiger option 1 front tyres
fith nger option 2 rear tyres.

WARNING: Always check tyre pressures

!

< hefore riding when the tyres are cold. |

Operatmn with incorrecily inflated tyres may affect
(handimg teading: 20 inss of control and ang

! laccident,

WARNING: Operation with excessively
worn or damaged tyres will impair
' stability and handling leading to loss of control or
an accldent.

baiance weighis. Incorrect wheel balance may
cause instability leading to loss of control and an
accident.

| deater.

Only use self-adhesive weights. Clip on weights
will damage the wheel and tyre resulting in tyre
deflation, loss of cnntro& and and an accident

WARNING: Accurate wheel balance is
necessary for safe, stable handling of the |
motorcycle. Do not remove or change any wheel |

When wheel halancing is required, such as after
tyre replacement, see your authorised Triumph

required, consult  your
Triumph dealer who will arrange for the tyres to be
fitted according to the tyre manufacturers
| mstructaons

When tyres are replaced, allow time for the tyre to
| seat itself to the rim {approximately 24 hours).

aDurmg this seating period, ride cautious siy as an
incorrectly seated tyre could cause loss of control
or an accident.

accustomed to the new handling characteristics.

as necessary.

\hand!mg characteristics may lead o loss of
cnntm aﬂd an accldent

A

WARNING: When replacement tyres are
authoriged |

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

After both 24 hours and 100 miles, the tyrei
|pressures should be checked and adjusted and |
the tyre examined for correct seating and rectrf:ed

Use of a motorcycle when not accustomed to tts |
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FRONT WHEEL

1. Front whee!

2. Wheel spindle

w

. Speedo drive

B

. Brake caliper

1. Remocve the brake caliper mounting bolls and
detach the calipers on each side of the wheel,

NOTE:

* It is not necessary to disconnect the brake
hoses when removing the caliper. However, to
prevent damage to the hoses, always support
the brake caliper to prevent it from hanging on
the brake hose.

WARNING: Do neot aliow the cahpers to
: hang on the brake hoses as this may
i damage the hoses and could lead to an accident.

3
I
|
|
|

-

2. Raise and support the front of the motarcycle to
allow removal of the front wheet,

WARNING: Ensure the motorcycle is
stabilised and adequately supported, to
-prevent it falling and causing damage or injury.

3. Slacken either of the whee! spindle nuts.

4. Support the wheel and remove the wheel spindle.

5. Remove the wheel, recovering the speedomster
drive assembly from the lefl hand side of the wheel,
and the sleeve from the right hand side.

kale

1. Wheei

2_ Spacer

8. Place the wheel on wooden blocks.
A CAUTION: To prevent wheei and bearing
damage, Observe absolute cleanliness
and ensure there is no dirt ingress to the wheei
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. ’

WARNING: Do not allow the wheel to res
on either brake disc as this may da"‘nage
the dssc anct cou!d iead to an accudent |

7. Thoroughly clean all components and mapeat for
wear of damage.

P
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1. Speedometer drive
. Drive tongues
. Drive cut-cuts

Align the wheel fo the molorcycle and position the
speadometer drive on the wheel hub, ensuring the
two drive cut-outs engage with the drive fongues in
the wheel,

Lightly smear the sleeve surface with grease and
lacate it in the right hand side of the hub.

Position the wheel between the forks and il the
wheel spindle. Turn the speedometer drive such
that the cables exit the drive as shown in the
diagram below.

. Speedometer drive
2. Cable exit direction

Refit the wheel spindie nuts and tighten finger ight,

5. Lower the motorcycle to the ground and pump the
front suspension to allow the left hand fork to float’
to its natural position on the wheet spindle.

8. Tighten the whee! spindle nuts to 60 Nm.

1. Whee! spindle nuts

=~

Tharoughly clean and degrease the brake discs.

8. Fitthe brake calipers, ightening the mounting boits
to 28 Nm.

5. Check the operation of the front brake by sumping
the brake lever several times.

A T
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REAR WHEEL NOTE:
*  Make a note of the grientation of the spacers to
Remaoval ensure correct fitment on assembly.

1. Remove the chain guard.

2. Raise the rear of the motorcycle to alfow rameoval of
the rear wheel.

i WARNING: Ensure that the motoreycleis

‘ stabilised and adequately supported o |
prevent the risk of injury from the motorcycle |
fallmg |

ol

3. Remove the retaining rings from the wheet bolts on
both eccentric adiusters.

4,  Remove the whee! bolts and whee! spindle.

1. Left Hand Side Spacer
2. Right Hand Side Spacer

8. Lift the brake caliper carrier and ramove the wheel,

e A / |

A\ ,

WY /:""’f ' /J

) /J . 7
) ,

(‘3 i!t

1. Retaining Rings

2. Wheel Boit

5. Lower the wheel and lift the chain from the rear
sprocket.

7

@//{f

€. Remove the spacer from the left hand side of the 1. Caliper Carrier
sprocket carrier.

~i

Lift the brake caliper carrier and remove the right
hand spacer.
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Installaticn WHEEL BEARINGS

NOQTE:

* Before installing the wheel or wheel spindle,
atways check that the caliper carrier spacer has
not bhecome displaced.

WARNING: Operation with worn or
damaged stpering head or wheel
bearings may cauzé lnpaired handling and
instability leading to an accident. If in doubt, have
the motorcycle Inspected by an authorised |
Triumph dealer before riding. \

Removal
1. Hemove the whee! as described earlier.

2. Layths wheel onite side while supporting the wheel
an wooden blocks 1o prevent damage to the brake
dise.

A CAUTION: Do not allow the wheel to rest |

on the brake dis¢ as this may damagethe |
disc. Support the wheel on wooden blocks, |
| equally spaced around the rim, such that the brake !
disc is raised above the ground. !

1. Caliper Carrier

2. Spacer 3. Removethe ol seals and bearing circlip. Collectthe
spesdorneter drive ring.
Position the wheel within the swinging arm and align

the brake disc to the caliper. 4. lUsing a sullable drift, through the centre of the
wheet, drift out each bearing. Collect the centre
Adign the chain to the rear sprocket. sleeve.

Clean and lightly lubricate the wheet spindie with oil.

While feeding the wheel spindie through the
swinging arm and wheel, refit the left and righthand
whee! spacers.

Refit the wheel bolts and tighlen o 85 Nm.
Refit the retaining rings to the wheeld bolls,

Check the chain adjustment and adjust as
necessary.

famy

Q WARNING: To prevent injury, always

wear eye, hand and face protection when |
i

|

 using a drift.
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Installation NOTE:
~ *  |nstall bearings with the marked or shielded
1.  Refertothe chart below for the correct too! and tool sides face out.

face to use when inserting bearings.

WARNING: When using bearing service '

acting onthe insertion tool. A supporttcolislocated
tools always ensure that the selected tool |

Bearings are installed by means of a draw bolt i
on the opposite side of the hub to the insertion tcol A

and as the draw hoit is tightened, the bearing is matches the diameter of the bearing being
drawn into the hub. installed. Damage to the wheel and bearing will

result from incorrect tool selection which may
insert bearings with the marked or shielded sice cause loss of conirol and an accident.

facing outwards and aiways fit a new bearing circlip. .
Ensure that the bearing remains square to the hub

during the drawing in procedure. Damage to the
bearing and hub will result from forcing a bearing
which is not square to the hub which could cause
toss of control and an accident. .

Always instail bearings with the marked or
shielded sides facing cutwards.

2. Refit the speedameter drive ring with the drive tags
facing cutwards.

Lubricate and §it new seals to the whese! hubs.

)

4.  Refit the wheel as described earlier.

1. Tool 3880075 in position

Bearing Tool Selection Chart

FRONTY
Bearing Support Too!
Insertion Tool
Left Bearing 3880070 3880075
Small face to Large face to
bearing hub
Right Bearing 3880070 3880075
Small face to Large face to
bearing hub
REAR
Bearing Support Tool
Insertion Tool
Left Bearing 38BOOT0 3880075
Small face to Small face fo
bearing hish
Right Bearing 3880070 3880075
targe face io Small face to
bearing hub
Cush Drive 3880075 7
Smail face to
bearing

A A A
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Exploded View - Frame
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; * Refer to section 6 for ail engine mounting detaills
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Exploded View - Cockplt and Mountings
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Expioded View - Body Panels
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Exploded View - Hear Rack

BN



15 BODYWORK/FRAME

Exploded View -Footrests and Mountings

! R

¥ .PH\\\‘\ /
o~ \l i Ao |
. k\ \\'.\",l\ ’-\Mﬁ(\:;& /
SR
R
&}"_-/ iy

Q' 7

5 Nm




BODYWORK/FRAME 15

SEATS
Bear Seat
Removal

1. Insert the ignition key into the seat lock and turn
the key anti-clockwise while pressing down on the
rear part of the seat,

2. Lift the back of the seat and slida it rearwards io
remove.

Refit

1. Engage ihe seat retaining hooks beneath the
frame cross-member then press down on the rear
of the seat to engage it in the seat lock.

kagh
i. Seai Lock
2. Seat Retaining Hooks

Mote,

An audible ‘click’ can be heard when the seat is
correctly engaded in tha lock.

2. Check again that the seat is correctly fitted,

Front Seat

Removal

1. Remove the rear seat,

2. Puil the seat cateh ring-pull while pressing down

on the rear part of the seat. Lift the rear of the
seat slightly, slide it rearwards and remove.

Refit

1. Siide the seat runners under the retaining
brackets on either side of the frame. Press down
on the rear of the seat 1o engage in the seai
catch.

2. Front Seat Runners

Note.

An audible ‘click’ can be heard when the seat is
correctly engaged in the lock.

Check again that the seat is correctly fitted.

B

3. Relit the rear seat.
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RIGHT HAND IN-FiLL PANEL

Removal
1, Remove the seats.

Remove the two panel fastening screws.

w

Gently lift the rear edgs of the par‘e! in order to
clear the recess in the fusl tank. Slide the panel

down and towards the rear of the motorevcle 1o
reiease the retaining tag situated at the front of
the panel,

Ll '/‘}" f i
1. Right Hand infill Panel

2. Locating Tag

Refit

1, Locate the rétaining tag behind the fued tank
moulding.

2. Align the fwo screw holes and refil the fastening
screws, tightening to 3 Nm.

3.  Refit the seat.

LEFT HAND IN-FiL} PAMNEL
Hemoval
2.

3.

Refit

1

rah

1. Left Hand Infill Pane!
2. Locating Tag

Remove e seals,
Remove the single fastening screw.

Gently kft the bottorn edge of the panel in order to
release the retaining bayonet from the frame.
Slide the panel down and towards the rear of the
maotoreycle 1o release the retaining tag situated at
the front of the panel.

SA— T —Nnh\
(ﬂ\:% \‘:im ‘‘‘‘‘ "s

¥ \‘\

IANINY

Locate the retaining tag in the narrow section of
the fuei tank moulding and @ase the retaining
bayonet into its grommet in the frame.

Align the screw hole and refit the fastening screw,
tightening to 3 Nm.

Refit the seat,
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RIGHT HAND SIDE PANEL

Hemoval

1
i-

2

Remove the seals.
Rernove the right hand infill panel.
Remove the two panel fixings.

Gently lift the iower edge of the panel in order to
release the retaining bayonet from the frame and
remove the panel.

kagm g

1. Right Hand Side Pane!
2. Fixings
3. Bayonet

[P TY
i

ERASE

1.

Locate the retaining bayonet into ils grommet in
the frame.

Align the screw holes and refit the fastening
screws, tightening to 3 Nm,

Refit the right hand infill panel.

Refit the seats.

LEFT HAND SIDE PANEL

Remuoval

[

oW

Remove the two panel fixings.

Hemove the seats.

Remove the ieft hand infill panel,

Gently lift the lower edge of the panel in order 1o
release the retaining bayonet from the frame
whilst easing the seat lock through the rubber
gromimet,

Remove the panel.

1. Left Hand Side Panel
2. Fixings
3. Bayonet

Refit

1.

Locate the retaining bayonst into its grommet in
the frame whilst easing the seat lock through the

OV g S - i # - f
rubber grommat in the panel,

Align the screw holes and refit the fastening
screws, fightening to 3 Nm.

Refit the left hand infill panel.

Refit the seat

i
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REAR PANEL AND RACK

NOTE

¢« Therearpanelandrack are securedio theframe
by four fixings.

Removal

1. Carefully, prise out the two blanking plugs in the
top of the carrler and undo the fixings, leaving
them in place in the rack.

2. Remove the front mounting fixings.

a. U o tho carriar with the rear D : i
with the distance m%us and the fc;ur rubbﬁr
washers,

kigy

1. Bear Panel

2. Rear Rack

3. Distance Pleces

4. Rubber washers

Hedil

1. Place the rear pane! in position.

2. Place the iarge rubber washers in position over
the front mounting hioles in the rear pansl,

o
Lot

gy 1 ‘((i

{i
3

o
3
F
B
:
A
:

L A e .
iace the rack in position

lvosely fit the front fixings.

4. With the rubber washers in position on the
disiance pieces, iocate tham in their corract
position and insert the rear fixings.

Tighten to 10 Nm.

5. Tighten the front mounting bolts 1o 27 Nim.

6. Refit the blanking plugs

COCKPIT

Pemoval

1. Unscrew the four fodngs securing the windscreen
fo the fairing and remove the windscreen,

2. Remove ooth cockpl frim pansis Dy unsorewing
the two fixings.
Naote.

The indicator assembly will come away withthe
side panel. Take care not to strain the wiring.

3. Unscrew the four fixings holding the cockpit
fairing to the cockpit sub-frame (3), and lift the
fairing away from the sub-frame.

-
X
?&"-H L

Wiy

Cockpil an ?ﬁm Paneal Fixings
Refit

1. Place the cockpit in position over the sub'
and refit the four fixings. Tighten to 5 Nm,

ny

Fepiace the indicator wiring neatly within B
cockpit and secure aach frim panel by fitling
two fixings finger Hght, then tightan to 3 Nim

4. Place the windsoraen in position and sent
the four fixings. Tighten fixi ings to ANm.

1 ii CAUTION: Do not overlighten th
. wmdsrreen fixings. Cracking of the
‘windscreen will result from overtighiening
fixings. =

P TR
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FRAME, FOCTRESTS AND FIXINGS
nspection

1. Inspect the frame, footrests and fairings for
damage, cracks, chafing and other dangerous
conditions. Check panel and frame fixings for
security,

]

Inspect the bank angle pegs for wear. If the
radiused end is worn away, the bank angle peg
must be replaced.

Hagn

1. Bank Angle Peg

2. Wear imils

Q WARNENG tise of a motorcycie wnth|

footresis worn beyond the maximurn |
limit will allow the motorcycie to be banked to an ’
unsafe angle. Banking to an unsafe angie may |
cause instability, ioss of contro! and an acc:'dent
causing m;ury or death, :

WARNING: 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. 5

4
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Expiodsd View - instruments
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Exploded View - Starter Motor
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Explodad View - Headli ight
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Exploded View - Rear Ligh! and Indicators
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BATTERY

WARNING: The
explosive gases; keep sparks, flames and |
cigaretiss away. Provide adeguale ventilation: :

space.

Weoar f\g‘@inr-‘hw& g-!”ig—;unf- and a fars shinief

water immediately.

i~ If electrolyte gets in your eyes, fiush with
water for at least 15 minutes and SEEK MEDICAL
ATTENTION IMMEDIATELY. !

- If electrolyte is swailowed, drink farge
quantities of water and SEEK MEDICAL
ATTENTION IMMEDIATELY.

 KEEP ELEGTROLYTE OUT OF THE REACH OF
CHILDREN.

WARNING: The battery contains harmful
' materisls.  Alweys keon childien away
from the battery whether or not it is fitted in the |
motorcycle,

Do not ""‘I’iw siart the b?@ﬁ”"? toizch the 3’33"3-&"""
icables together or reverse the polarity of the
cables as any of these actions may cause a spark
which wenld ionite battery casses causing avick of
personal injury.

j WARNING: The battery slectrolyte is|
! corrosive and poisonous. Never swallow
‘battery electrolvte or allow to come into contact
i with the skin. Always wear eve and skin protection |

when adjustma the eiectmiyte Eave! =

battery gives off |

when charging or using the hattery in an enclosed

The battery contains sulphuric acid {electrol yte}
Contact with skin or eyes may cause severe bums

- i electroiyle gels on your skin, flush wnth

Battery Removal

. Unicck and remove ho seals.

2. Discennect the battery, negative (black) iead first.
3. Hemove the battery strap.

4.  Take the battery outf of the case.

WARNING:  Ensure that the battery
terminals do not touch the mgtorcvc!n‘
‘frame as this may cause a short circuit or spark

‘which would ignite battery gases causing a risk of
pgrs@nai iniury.

Battery Refit
| WARNING: Ensure that the battery
| terminais do not touch the motorcycie

fframe as this may cause a short circuit or spark |
\ which would ignite battery gases causing a risk of
pérsaﬂai irjury.

1. Place the battery in the batiery case.

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

3. Apply a light coat of grease 1o the terminals to
prevent Corrosion.

4. Cover the terminals with the protective caps.

5. Refit the battery strap.

6. Refit the seats.
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Battery Malntenancs

The battery is a sealed type and doss not requ‘gre',s"a-
maintenance other than rout;n@ recharging such.
during starage.

New Battery

To ensure that a new battery is correctly commissioned : i
and will defiver maximum capacity for starting, the it is not possivle 1o adjust the electrolyte levelin the
following procachire most he follmraradd hattong

LEERES B R

1. Remove the sealing lape.

2. Usi ng the fiinne! and ni::\r*hﬂ"y'*tg {}?r\ir &ljﬁr)lg_‘.ﬂd £l
the battery Use all the electrolyte sunpi ied with the
battery.

3. Careiuily remove the elecirolyte pack and funned.

4, Fit the battery cell covers,

5. Charge the batlery cortinuously al 1.4 Amps
maximum for § hours

Bailery Already in Seivice

When re-charging a battery in service, the following
srecautions must be i > avold damage 1o the

battery.

1. The charging rate must not exceed 1.4 A axcept for
a boost charge where & measdmum chargeram G 8 A
{for no longer tharn 1 hour) is allowed,
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HEADLIGHT BEAM ADJUSTMENT

WARNING: Adjusi road speed to suit the
visibllity and weather conditions in which
MoioreyGle is being operated,

‘i
I

& e that the beam is adjmted ¥ ifumineie the
rosd silane @ ently  fer ahead without
tszriing oncoming tratfic. An Incorrestly adjusted
' ﬁdlight may impair visibility causing an

- |

)

& WARNING: MNever attemnpt 1o adiust the
) headlight beam when the motoreycle is in

1
| |
; wy sEtenipt o adjust the headiight beam when ihe |
é:vm‘e‘umys!e is in motion may result in loss w?‘
cants @ am} an a%sd@m »

MOTE:

® I sowne

, feon »?*gm reRstng, H s aot
possibie o sswntch the headlighis off. In thase
countries, use the ignilion switeh to turn the
hoadliszhts on and off

i Remove the cockpit.

b

Switch the headlight on,

E Tumn ihe verfical adjustment screw on  each
headight  ciockwise to ower the Deam or
arti-clockwise 1o raise the bean,

Y
i L4
R

et

ieal Adjustment Serew {right Femived)

I Adjusiment Screw (ght hand)

Cm e mht t*hcmd h@ae:ﬂ fohit fuen inc: forizon m!
oear 1

] it~

\\x )
)!3 / o \\x \
X on

I

i

L= gy

1. Wertical Adjustment Screw {left hand)

2. Horizontal Adjustment Sorew (left hand)

3. On the left hand headlight turn the horizontai
adjustment scraw dntn_ciockweae 1o move th@ bearr

in ‘}‘hn Em-ﬁ Iels no 1

4. Switch the headlighte off when the beam sedtings
are satisfactory.
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HEADLIGHT BIN B BEDL ACEMENT

B FRT o

POSITION LIGHT BULB REPLACEMENT

.  Hemove the seats.

2. Disconnect the battery, negative (black) lead first,

3. Remove the cockpit as described in the body
section.

1. Headlight Buib Retainer
2. Position Light Bulb Retainer

4. Release the screws securing the headlight unit to
the support bracket and release the unit,

Ritfa

. Bide Fixings

=

. weiitie Fiddng

. Headlight

B

Lod

For the headlight bulb only:

5. Disconnect the muiti-pin slechrical connector from
the neadignt Hulh to be replaced and remove he
rubher cover.

necessary e undo the screw) then remove the bulb
from the light unit.

For the position lght buth onhe

7. Without puliing on the wires, ease the bulb holder
from the retaining socketin the rear of the light unit.

Installation - Both Buibs

to installation is the reverse of the removal srocedure
except that when reconnecting the batlery, connect
the positive {red) lead first,

WARNING: Do not reconnect the battery

until the assembly process has been
completed. Premature battery reconnection, or
connecting the negative (black) lead first, could
lead io ignition of the battery gases ecausing an
explosion. Always complete all tasks first and
connect the battery, positive {red) lead first. An
sxploding battery can cause severe injury to skin,
body and particularly the ayes.

WARNING: The bulbs become hot during |

use. Always allow sufficient time for the
bulb to conl befare handling. Avoeid touching the
glass part of the buib. If the glass is touched or
gets dirty, clean with aicohol before re-use. ’

R A ]
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R LIGHT INDICATOR LIGHT

Suib Repiacemeni Bulb Replacement

1. Remove the screws securing the lens to the i light 1. Thelens on sach mdmnfnr fiaht is held in place by a
hady, securing screw located in the body of the fight.

1. Lens Retaining Screws 1. indicalor Lens

2. Bulb 2. Baoiwing Croravr

2. Rotate the bulb anti-clockwise to release. 2. Helease the screw and remove the amber lens to

gain access to the bulh for replacement.

)

Reniace the hudh.

4. Refit the lens taking care not to avertightan the
SCrews,
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\ 7. Withdraw the stator.

B.  Toramove the rotor, prevent the crankshaft from
rotating using toot T3880375, and remove the
cenire boli o the e hand end ©
crankshaft.

Removai

1. Remove the seats.
Disconnact the battery negative (biack) lead first,

2
3. Release the bolts securing the left hand crankshaft
cover fo the engine.

& -
v
-

, B
.
N\ Y
\ T - | /!
7 ~ f
) )

T“\
P (:9\

\/ N
\\\\, 7 \;[ /
N
Y

\ i
vl

kaky

Baky

1. Rotor
2. Tool T3880375

1. Left hand engine cover 0 With the rotor holt removed lonate the spigot ffon
4 Remove the cover the larger of me two thrust pads supnolied \?'\,'it_h:'t_ta'__

: : - T3880325 1o the crankshaft,
5. Withdraw the cover from the crankcase against

the puil of the alternator magnet.

g Toremove the stator from the cover, release the

. T ten Blugn momemdem ord Phves mrevies s g
ihree bolls in the centre of the cover and relesss

the bolt securing the cable bracket.

1. Thrust pad

10. Assemble top] T3B80325 o the threaded cenira:
section of the rmolor. '

NOTE:
» Ensur

T

that the thrust

4. Cable bracket hoit
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11.  Hoid the centre of the {og! to prevent rotation then

tighten the draw-bolt in the centre of the tool to Assembly
release the taper seating of the rotor from the 1. Assemble the rotor to the keyway on the
crankshaft. crankshatft.

&

Refit tool TSQSO??S 1o prevent the crankshaft
from rotating.

3. Tighten the rotor retaining boit 1o 105 Nm.

2 . : .»(’*' ~ .
) .’zlz/ M y '\_ \ ..

(m @%ﬁl‘ ‘\ﬁ\

NP VA Q‘& N T

1. Rotor

2. Tool T3880325

12. Withdraw the rotor and toot as an assembly and
then separate the tool from the rofor

",

kake

1. Rotor

2. Tooi TIBBO3TS
4.  Remove tool T3880375,

5, Locate the stator to the engine cover.

8. Apply silcone sealer to the cable grommet and
align the cable 1o the exit slot.

-

Fit the cabie retainer bracket and tighten the
retainer bolt o 12 Nim.

B. Tighten the stator bolts to 12 Nm.

9. Refit the left hand engine cover incorporating a
new gasket. Tighten the cover fixings 159 Nim,

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

11, Refit ths seat,

ALTERNATOR RECTIFIER

NOTE:

*  The alternator rectifier is located heneath the
rear bodywork on the lefi hand side of the
motorcycle, adjacent o the fus! tank. The
rectifier does not contain any serviceable parts
and must be replaced if fauity.
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STARTER MOTOR

Removal

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

2.
2.  Bemove the low oil pressure warning light switch
as described in the lubrication section. 3.
3. FEase the boot from the starter lead and then
release the lead nut. 4,
4. Detach the lead. 5.
5. Release the bolts securing the starter to the
crankcase. 6.

1. Starter motor
2. Bolis

8. Ease the starter motor from the right hand engine
cover while gently moving the camshatt oil feed pipe
out of the way.

Inspection
1. Ensure the motor turns freely and without binding.

2. Check the starter 'O’ ring for damage and
deterioration. Replace as necessary.

Installation
1.

Fit the starter motor to the right hand engine
cover ensuring that the 'O’ ring does not become
damaged during instaliation.

Fit and tighten the starter bofts to 10 Nm.

Refit the lead and secure with the nut. Tighten to
7 Nm.

Refit the lead boot.

Refit the low oil pressure warning light switch as
described in the lubrication section.

Reconnect the battery positive (red) lead first.

Refit the seat.

A4 oA
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INSTRUMENT PACK

Removal

1. Remove the seat.

2. Disconnect the battery negative (black) lead first.

3. Remove the cockpit as described in the bodywork
section.

4. Remove the headlight assembiy.

5. Relsase the fixings securing the instrument pack to

the cockpit subdrame.,

1. Cockpit Subframe

2. Instrument Pack Fixings

g

7.

Raise the instrument pack and disconnect the
connections to the main harness.

The pack can now be removad,

Instailaiion

1.

S L

Position the instrument pack to the cockpit
subframe.

Connect thé instruments to the main harness.
Piace the pack in position.
Tightan the pack retaining fixings to @ Nm.

Refit the cockpit as described in the bodywork
section.

Refit the headlight assembly and tighten the fixings
to 16 Nm.

Reconnect the baliery positive {red) fead first.

Refit the seat,

-~
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Lighting circuit diagram

Kev to wiring colour codes

The key found beiow must be used for identification of
somponents. Code Wiring Colour
Key Description B Black
1 Main power relay U Biue
2 Main fuse N Brown
3 lgnition swilch G (Green
4 Heated grips connector (accessory) S Grey
5 Fuses 1, 8,9 & 10. o Orange
G Position light ” Bink
7 Lighting switch
a8 Relay sub-hameass connsstor LG Light Green
3 Tail Tight Lu Light Biue
10 Hoadlinht cut-out relay R Red
11 Headlight dip switch P Purple
12 Passing button w White
13 instrument assembly Y Vollow
14 Engine sub-harmess connector
Ty T Wil warning tignt
16 Low fuel warning light
17 MNeutral warning light
18 Qii pressure warning light
20 Speedometer ilumination
21 Clock illumination
22 Main beam warning light
23 Dip beam relay
24 Main beam relay
25 Relay sub-harness connector
28 Headught 1
27 Headlight 2
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Lighting circuit diagram
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Starting and charging circuit diagram Key to wiring colour codes

The key found below must be used for identification of

components. Code Wiring Colour

Key Description B Black

1. Battery U Blue
2. Starter solenoid N Srown
3. Starter motar G Green
4. Mgin power relay = Girgy
5. Headlamp cut-ocut relay 0 Orange
g ® Pirk
7 Clutch switch LU Light Blue
8. Fuses2, 6 &7 e
9 Alternator q
10. Engine control modute =
1. Instrument assembly W

] 12 Fuel pump v
13. Fegulator/rectifier
14, Fuse 5
15. Gt SWiteh
16. Engine kill switch
18. Alram control unit

AN
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Auxiliary circuit diagram

The key found below must be used for identification of
y

Kev to wiring colour codes

components. Code Wiring Colour
Key Description B - Black

1 Fuses2, 3 &4 U Blue
-2 Heated grép's sonnactor {Accessory) N Brown

3 Accessory socket G Green
— FmOm— < . Grgy

5 Relay-sub-harness connector o Orange

© K Fink

Z Epe— LG Light Green

5 Direction indicator switch LU Light Blue

10 Hazard warning light switch R Red

11 instrument assembly P Purple

12 Right hand fromt indicator W White

13 Left hand front indicator v Vallow

14 Right hand rear indicator

is Lell hand rear inaicaior

16 Alarm control unit

17 Tha

18 Hrake tight

10 Fromt brake lioht switch

20 Ignition switch

21 Rear brake light switch

e
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Auxiliary circuit diagram
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¥ay to wiring circuit diagram

Key T ﬁescripﬁoﬁ i{éy mu:’ﬁéStﬁiiﬁﬁGﬁ

1 | Main beam warning light 40 {injecior 1

3 42

% | Low fuel warning light 44 tidie speed conbrol slenper molor

& | MIL warning lioht 45 | Neutral switch

7 | Temperature gauge illumination 48 |0 pressure swilch

8 | Temperature gauge 47 | Purge contral vaéve

9 | Fuel gauge illumination a8 ignition coit 1

10 | Fuel gauge 44 tlgnition colt 2

11 | Tachometer llumination B0 {igninon coil 3 )
12 | Tachometer 51 tFuel pump

14 53 | Fuel level sensor

TE 4 ( sonnoctor

16 | Speedomeiar 55 | Sidestand switch

17 | Trin/reset buston 58 | Cpolant temperature sensor
18 | Wheel speed sensor 57 liniat air temperature sensor
19 |Alarm LED 58 | Throfle potentiometer

2 Heated grips connector (Accesscry} 59 |Rear brake lever switch

21 {Hom 50 | Right hand rear indicator

ZZ i Right band froni indicator 61 Rear amp

23 |Headlight 2 62 | Left hand rear indicator

24 | Posifion lamp &3

25 |Headlight 1 684 | Starter motor

28 1 Laf hand front indica 85 | Starter solanoid

| 27 |Relay-sub-harness connector 86 | Main fuse {in-ling)

#8 | Main beam relay &7 | Baltery

29 | Dip beam relay £8 | Engine earth

30 | Headlight cut-out relay £8 | Alternator

31 |Flasher unit ' 70 | Rectifiay reguxdmr

32 |Instrument cormecior 71 | Main power ralay

35 | Front brake lever swilch Ta | Fuse box

34 | Engine kil switch 73 | Accessory sockset

36 75 1 Cltch lever switch

~7 78 {Horm bhuton

38 77 | Direction indicator switch
38 78 Headioht din switch

78 {FPassing bulton
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