Service Manual - Scrambler 1200
XC

Introduction

Introduction

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

Abasic knowledge of mechanics, including the proper use of tools and workshop
procedures is necessaryin order to carry out maintenance and repair work
satisfactorily. Whenever the owner has insufficient experience or doubts regarding his
ability to do the work, an authorised Triumph dealer must undertake all adjustments,
maintenance, and repair work.

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

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

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

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

For the duration of the warranty period, an authorised Triumph dealer must perform
all repairs and scheduled maintenance.

To maximise the life of your motorcycle:

e Accurately follow the maintenance requirements of the periodic maintenance
chartin the Service Manual.

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

e Use onlygenuine Triumph parts as listed in the electronic parts catalogue (EPC).

¢ Follow the procedures in this manual carefully and completely. Do not take short
cuts.

e Keep complete records of all maintenance and repairs with dates and any new
parts installed.
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e Use onlyapproved lubricants, as specified in the Owner's Handbook, in the
maintenance of the motorcycle.

How to use this manual

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

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

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

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

Where usage is not obvious, the tool is shown in use.

Adjustment and repair operations also include reference to wear limits, relevant data,
torque figures, specialistinformation and useful assembly details.

Warnings, Cautions and Notes

Particularly important information is presented in the following form:

A\ WARNING

This warning symbol identifies special instructions or procedures which, if not
correctly followed, could resultin personal injury, or loss of life.

A\ CAUTION

This caution symbol identifies special instructions or procedures which, if not
strictly observed, could resultin damage to or destruction of equipment.

Note

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

Tampering with Noise Control System Prohibited

Owners are warned that the law may prohibit:

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

e The use of the vehicle after such device or element of design has been removed
or rendered inoperative by any person.
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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
motorcycle after repair. Itis essential that work is inspected and tested after
completion and, if necessary, a road test of the motorcycle is carried out particularly
where safety related items are concerned.

Dimensions

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

During the period of running-in from new, certain adjustments may vary from the
specification figures given in this manual. These will be reset by the dealer atthe 500
mile/800 km service, and thereafter should be maintained at the figures specified in
this manual.

Repairs and Replacements

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

Force

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

Whenever tapping to aid removal of an item is necessary, tap lightly using a hide or
plastic faced mallet.

Edges

Watch for sharp edges, especially during engine disassembly and assembly. Protect
the hands with industrial quality gloves.

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

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

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

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

Torque wrench setting figures given in this manual mustbe observed. The torque
tools used must be of accurate calibration.

Torque Tolerance

Torque Tolerance
O Nm to 25 Nm +/-10%

26 Nm to 100 Nm +10% -0%
101 Nm to 200 Nm +10% -0%

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

Use of Crow Foot Spanner Adapters with Torque Wrenches

The use of a crow foot spanner adapter will effectively lengthen the lever arm of a
torque wrench. The amount of torque applied to a fastener is increased as the torque
wrench lever arm is extended, therefore the torque wrench setting must be adjusted
in order to achieve the correct tightening torque.

Before tightening a fixing using a crow foot spanner adapter, measure the normal
length of the torque wrench from the centre of the drive square to the centre of the
handle (dimension L1). Fit the crow foot spanner adapter to the torque wrench as
shown below. Measure the extended length of the torque wrench from the centre of
the crow foot spanner head to the centre of the handle (dimension L2).

Use the following formula to calculate the correct torque wrench setting to achieve the
required tightening torque.

Note

e The example shown below is calculated using a crow foot spanner measuring
25 mm from the centre of the spanner head to the centre of the drive square.

Service Manual - Scrambler 1200 XC 4 of 640



L2

L1

M1 =M2xL1/L2 Example
M2 is the required tightening torque to be applied 90 Nm
L1 is the normal length of the torque wrench, 300 mm
measured from the centre of the drive square to the
centre of the handle
L2 is the extended length of the torque wrench, 325 mm
measured from the centre of the crow foot spanner
head to the centre of the handle
M1 is the calculated torque wrench setting 83 Nm

General Information

Ignition System Safety Precautions

A\ WARNING

injury or death.

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

An electric shock caused by contact with the ignition system maylead to iliness,

A\ WARNING

operation of such devices causing illness or death.

Wearers of surgicallyimplanted 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

Dangerous Substances
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A\ WARNING

Many liquids and other substances used in motor vehicles are poisonous and
should under no circumstances be consumed and should, as far as possible, be
kept from contact with the skin. These substances among others include acid,
antifreeze, asbestos, brake fluid, fuel, lubricants, and various adhesives. Always
pay close attention to the instructions printed on labels and obey the instructions
contained within. These instructions are included for your safety and well-being.

NEVER DISREGARD THESE INSTRUCTIONS!

Third Party Products

A\ WARNING

Many proprietary products, such as chemicals, solvents and cleaning agents, will
cause damage to components if used incorrectly or inappropriately. Always follow
the manufacturer’s instructions printed on the product container’s labels and obey
the instructions given. These instructions are included for your safety and well-
being.

Damage to the motorcycle components caused by the incorrect or inappropriate
use of chemicals, solvents and cleaning agents may reduce the components
efficiency, resulting in loss of motorcycle control and an accident.

Fluoroelastomers

A\ WARNING

Fluoroelastomer material is used in the manufacture of various seals in Triumph
motorcycles.

In fire conditions involving temperatures greater than 315°C this material will
decompose and can then be potentially hazardous. Highly toxic and corrosive
decomposition products, including hydrogen fluoride, carbonyl fluoride, fluorinated
olefins and carbon monoxide can be generated and will be presentin fumes from
fires.

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

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

Oils
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A\ WARNING

The engine oil may be hot to the touch. Contact with hot oil may cause the skin to
be scalded or burned.

A\ WARNING

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

Health Protection Precautions

¢ Avoid prolonged and repeated contact with oils, particularly used engine oils.
e Wear protective clothing, including impervious gloves where practicable.
e Do not put oilyrags in pockets.

e Overalls must be cleaned regularly. Discard heavily soiled clothing and oil
impregnated footwear.

e Firstaid treatment should be obtained immediately for open cuts and wounds.
Always be aware of who your nearest First Aider is and where the medical
facilities are kept.

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

e Wash with soap and water to ensure all oil is removed (skin cleansers and nail
brushes will help). Preparations containing lanolin replace the natural skin oils
which have been removed.

¢ Do notuse petrol, kerosene, diesel fuel, gas oil, thinners or solvents for cleaning
skin.

e If skin disorders develop, obtain medical advice without delay.
e Where practicable, degrease components prior to handling.

A\ WARNING

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

Environmental Protection Precautions
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A\ CAUTION

Do not pour oil on the ground, down sewers or drains, or into water courses. To
prevent pollution of water courses etc., dispose of used oil sensibly. Ifin doubt
contact your local authority.

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

Dispose of used oil and used filters through authorised waste disposal contractors,
to licensed waste disposal sites, or to the waste oil reclamation trade. If in doubt,
contact your local authority for advice on disposal facilities.

Brakes

A\ WARNING

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

Replace brake fluid in line with the routine maintenance schedule. Adangerous
riding condition could result if this important maintenance item is neglected!
Do not spill brake fluid onto any area of the bodywork as this will damage any
painted or plastic surface.

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

Do not mix different brands of fluid. Check for fluid leakage around brake fittings,
seals and joints.

Check regularly for brake hose damage.

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

A\ WARNING

If there has been an appreciable drop in the level of the fluid in either brake fluid
reservoir, consult your authorised Triumph dealer for advice before riding.

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

Itis dangerous to operate the motorcycle under such conditions and remedial
action must be taken by your authorised Triumph dealer before riding the
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A\ WARNING

motorcycle.

Failure to take remedial action mayreduce braking efficiency leading to an
accident.

A\ 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 DOT 4 fluids listed
in the General Information section may reduce the efficiency of the braking system
leading to an accident.

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

A\ WARNING

Never use mineral-based grease in any part of the braking system or in any area
where contact with the braking system is possible. Mineral-based grease will
damage the hydraulic seals in the calipers and master cylinders.

Damage caused by contact with mineral-based grease may reduce braking
efficiency resulting in an accident.

A\ WARNING

Before installation, all internal brake components should be cleaned and
lubricated with clean new DOT 4 brake fluid.

Never use solvents, petrol (gasoline), engine oil or any other petroleum distillate
on internal brake components as this will cause deterioration of the hydraulic
seals in the calipers and master cylinders.

Adangerous riding condition leading to loss of motorcycle control and an accident
could resultif this warning is ignored.

Safety Instructions

Jacking and Lifting

A\ WARNING

Always ensure that any lifting apparatus has adequate load and safety capacity for
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A\ WARNING

the weight to be lifted. Ensure the motorcycle is well supported to prevent any
possibility of the machine falling prior to lifting or jacking or while repairs and
servicing are carried out.

Never rely on a single means of support when working with the motorcycle. Use
additional safety supports and straps to prevent toppling.

Do notleave tools, lifting equipment, spilled oil, etc. in a place where they could
become a hazard to health. Always work in a clean, tidy area and put all tools away
when the work is finished.

Precautions Against Damage

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

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

Always use the recommended service tool where specified.
Protect exposed bearing and sealing surfaces, and screw threads from damage.

Coolant

A\ WARNING

Coolant mixture, which is blended with antifreeze and corrosion inhibitors
contains toxic chemicals which are harmful to the human body. Never swallow
antifreeze, corrosion inhibitors or any of the motorcycle coolant.

A\ WARNING

Do notremove the radiator cap when the engine is hot. When the engine is hot,
the coolantinside the radiator is hot and also under pressure. Contact with the
pressurised coolant will cause scalds and skin damage.

A\ CAUTION

The coolant antifreeze 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 antifreeze as specified in the Owner's Handbook. Never use a methanol
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A\ CAUTION

based antifreeze as this does not contain the required corrosion inhibition
properties.

A\ CAUTION

Distilled water must be used with the antifreeze (see specification for antifreeze) in
the cooling system.

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

Cleaning Components

Ahigh flashpoint solvent is recommended to reduce fire hazard.
Always follow container directions regarding the use of any solvent.
Always use the recommended cleaning agent or equivalent.

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

Lubrication

The majority of engine wear occurs while the engine is warming up and before all the
rubbing surfaces have an adequate lubrication film. During assembly, oil or grease
(whichever is more suitable) should be applied to any rubbing surface, which has
lostits lubrication film. Old grease and dirty oil should be cleaned off. This is
because used lubricants will have lost some lubrication qualities and may contain
abrasive foreign particles.

Use recommended lubricants. Some oils and greases in particular should be used
onlyin certain applications and may be harmful if used in an application for which
they are notintended. This manual makes reference to molybdenum disulphide
grease in the assembly of certain engine and chassis parts. Always check
manufacturer recommendations before using such special lubricants.

Joints and Joint Faces

Assemble joints dry unless otherwise specified in this manual.

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

Gaskets, O-rings

Do notreuse a gasket or O-ring once it has been in service. The mating surfaces
around the gasket should be free of foreign matter and perfectly smooth to avoid oil or
compression leaks.

Liquid Gasket, Non-permanent Locking Agent

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

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

A\ WARNING

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

Screw Threads

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

Castellated nuts must not be loosened back to accept a split pin, exceptin those
recommended cases when this forms part of an adjustment.

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

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

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

A\ WARNING

Never lubricate a thread unless instructed to do so.

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

Afixing which fails in service could cause component detachmentleading to loss
of control and an accident.
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Locking Devices
Always release locking tabs and fit new locking washers. Do not reuse locking tabs.
Fitting a Split Pin

Always fit new split pins of the correct size for the hole in the bolt or stud. Do not
loosen back castle nuts when fitting a split pin, exceptin those recommended cases
when this forms part of an adjustment.

Always fit new roll pins of an interference fitin the hole.
Circlips, Retaining Rings

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

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

Self-Locking Nuts

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

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

Encapsulated Bolts

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

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

A\ WARNING

Failure to replace an encapsulated bolt could lead to a dangerous riding
condition. Always replace encapsulated bolts.

Oil and Grease Seals

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

Ensure the surface on which the new seal is to run is free of burrs or scratches.
Renew the component if the original sealing surface cannot be completely restored.
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Protect the seal from any surface which could cause damage over which it has to
pass when being fitted. Use a protective sleeve or tape to cover the relevant surface
and avoid touching the sealing lip.

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

Apartinstalled using a press or driver, such as a wheel bearing, should first be
coated with oil or grease on its outer or inner circumference so thatit 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 until it touches the shoulder in the bore or
on the shaft.

With the sealing lip facing the lubricant, press or drift a seal to the depth of its
housing, if the housing is shouldered, or flush with the face of the housing where no
shoulder is provided.

Chassis Bearing Lubrication

Note

¢ This information relates only to bearing lubrication. For the procedures
necessary to replace a bearing, always refer to the relevant section of this
Service Manual.

¢ Bearings installed in engine and transmission applications are not covered by
this information. Refer to the Lubrication chapter or the relevant engine
chapter for additional information.

General

For a bearing to be serviceable for its anticipated life span it must be checked,
adjusted and lubricated at regular intervals, as specified in the service schedules
given in the Owner’s Handbook and this Service Manual.

A correctly lubricated bearing will have a film of lubrication that separates the moving
parts, disperses heat and protects the bearing surfaces from corrosion.
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Note

¢ In all cases, use the lubricant recommended.

e Grease the bearing, not the cavity where it is located.

e A bearing that is not regularly checked and lubricated will have a reduced life
span.

New Bearings

New bearings are typically protected with an oil preservative to prevent corrosion etc.
during storage. This is NOT the lubrication for the bearing but DOES NOT need to be
washed off prior to assembly and in-service lubrication.

When lubricating a new bearing with grease the following steps should be taken:
1. Do not clean off the oil preservative.
2. Grease must be forced between the roller elements and the roller cage.

3. Rotate the bearing to ensure that the grease is distributed over the entire
circumference of the internal parts.

4. Any excess grease should be smeared on the outside of the rollers.
Lubrication and Checks While Servicing a Bearing

1. Disassemble parts as necessaryto access the bearing.

2. Inspect the old grease covering the bearing, looking for signs of bearing damage,
i.e. flakes or specks of metal.

3. Remove the old grease.

4. Check the bearing for smooth operation and visually check for corrosion, dents
and flaking in the bearing race, rollers or cage. Replace if necessary.

Below/overleaf several common bearing types and the lubrication procedures for
each are identified:

ceon
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Sealed Bearings

Note

e Sealed bearings can be identified by their integrated seals.

e Sealed bearings are lubricated for life by the manufacturer.

¢ Any attempt to change the grease in a sealed bearing will damage the
integrated seals. If the seals are damaged, dirt and water will ingress and the

life of the bearing will be greatly reduced.

ceon

Taper Bearings

1. Grease must be forced between the inner race and the roller carrier.

2. Rotate the bearing to ensure that the grease is distributed over the entire
circumference of the internal parts.

3. Any excess grease should be smeared on the outside of the rollers.
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Angular Contact and Ball Bearing

1. Grease the bearing races and the ball bearing carrier.

2. Rotate the bearing to ensure that the grease is distributed over the entire
circumference of the internal parts.

ceop

Needle Roller Bearings

1. Coat the needle rollers with grease.
2. Ensure the needle rollers turn so that the grease is distributed over the entire
circumference of the internal parts.

3. Assemble the parts, adjust and check as necessary.
Metal Bushes

1. Disassemble the parts as necessaryto access the bush.
2. Remove the old grease.
3. Applyfresh grease to the metal bush.

Fuel Handling Precautions

General

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

Petrol — Gasoline

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

A\ WARNING

Petrol (gasoline) is highlyflammable and can be explosive under certain
conditions. When opening the fuel tank cap always observe all the following items:

Turn the motorcycle ignition switch OFF.
Do not smoke.

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

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

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

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

Failure to observe any of the above warnings maylead to a fire hazard which could
resultin personal injury.

A\ WARNING

No one should be permitted to repair components associated with petrol
(gasoline) without first having specialist training on the fire hazards which may be
created byincorrect installation and repair of items associated with petrol
(gasoline).

Repairs carried out by untrained personnel could bring about a safety hazard
leading to a risk of personal injury.
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A\ WARNING

Draining or extraction of petrol (gasoline) from a vehicle fuel tank must be carried
outin a well ventilated area.

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

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

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

Fuel Tank Removal
Fuel tanks should have a 'PETROL (GASOLINE) VAPOUR' warning label attached to

them as soon as they are removed from the vehicle. In all cases, they must be stored
in a secured, marked area.

Chassis Repairs

A\ WARNING

If the motorcycle is involved in an accident or collision it must be taken to an
authorised Triumph dealer for repair or inspection. Any accident can cause
damage to the motorcycle, which if not correctly repaired, may cause a second
accident which mayresultin injury or death.

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

Electrical Precautions

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

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

A\ WARNING
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A\ WARNING

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

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

A\ WARNING

Wearers of surgicallyimplanted 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 illness or death.

A\ WARNING

The battery contains harmful materials. Always keep children away from the
battery whether or notitis 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 gases causing a risk of personal injury.

High \oltage 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.

Connectors and Harness - The engine of a motorcycle is a particularly hostile
environment for electrical components and connectors. Always ensure these items
are dry and oil-free before disconnecting and connecting test equipment. Never force
connectors apart either by using tools or by pulling on the wiring itself. Aways 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 fullyengaged.

Battery Disconnecting

Before disconnecting the battery, switch off all electrical equipment.
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A\ WARNING

To prevent the risk of a battery exploding and to prevent damage to electrical
components ALWAYS disconnect the battery negative (black) lead first. When
reconnecting the battery, always connect the positive (red) lead first, then the
negative (black) lead. Always disconnect the battery when working on any part of
the electrical system.

Failure to observe the above warnings may lead to electrical damage and a fire
hazard which could cause personal injury.

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

Disciplines

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

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

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

Electrical Wires

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

Electrical Testing

For any electrical system to work, electricity must be able to flow in a complete circuit
from the power source (the battery) via the components and back to the battery. No
circuitmeans no electrical flow. Once the power has left the positive side of the
battery and run through the component it must then return to the battery on its
negative side (this is called earth or ground). To save on wiring, connections and
space, the negative side of the batteryis connected directly to the frame or engine.
Around the frame and engine will be various other ground points to which the wiring
coming from components will be connected. In the case of the starter motor it bolts
directly to the engine, which is bolted to the frame. Therefore the frame and engine
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also form part of the earth return path.
Ohm'’s Law

The relationship between voltage, current and resistance is defined by Ohm’s Law.
e The potential of a batteryis measured in volts (V).
e The flow of currentin a circuit (I) is measured in amperes.
e The power rating of a consumer is measured in watts (W).
e The resistance (R) of a circuitis measured in Ohms.
Ohm’s law, for practical work can be described as -

Voltage ,
S — Resistance

Current

Power is calculated by multiplying Volts x Amps -

Watts = Volts X Amps

By transposing either of these formulae, the value of any unit can be calculated if the
other two values are known.

For example, if a battery of 12 Vis connected to a bulb of 60 W:
¢ the current flowing in the circuit can be calculated by using -

I
|
(&)

e the bulb resistance can be calculated by using -
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To use either of the following triangles, put your finger over the value you want to find.
Multiply the remaining values if side by side, or divide if one is over the other.

AN
///W\\ / V \
VI /1TTR\

Basic Electrical Circuits

[ =8 ]

Basic Circuit Diagram

In the above circuit an electrical reservoir (the battery) is connected via a cable to a
terminal on the controlling device (the switch) whose contacts are either open or
closed. The other terminal on the switch is connected via a cable to the consumer
(the bulb), and the other side of the bulb filamentis connected to ground (earth) by
another cable. The ground pointis usually a part of the frame or engine, to which the
battery negative terminal is also connected.

When the switch contacts are open (as shown in the diagram), the circuit is broken
and no current flows. When the switch contacts are closed, the circuitis made and
current flows from the battery positive terminal through the switch contacts and bulb
filamentto ground. The frame completes the circuit to the battery negative terminal
and the bulb illuminates.

Although some circuits on the circuit diagram may at first seem more complicated, it
will generally be found that they can be broken down into sections which do not differ
greatly from the basic circuit above.

Circuit Diagrams

Circuitdiagrams are created to provide a 'picture’ of the electrical system and to
identify the route taken by each individual wire through the system, in order to identify
which components it feeds and which connectors the wire runs through. Circuit
diagrams are an essential tool for fault finding, as itis possible to locate start and
finish points for a circuit without having to manually trace the wire through the
motorcycle itself. Circuits diagrams may look confusing at first but when they are
studied closelythey soon become logical.
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Due to the complexcircuits and the number of individual wires, Triumph uses two
types of circuit diagram in its Service Manuals.

¢ Within the manual, conventional circuit diagrams are used to show the layout of
the main circuits of the motorcycle. These are: Engine management/ignition,
Lighting, Starting and Charging and Auxiliary and Accessory. In these diagrams
no attemptis made to show the components of the system in any particular order
or position in relation to the motorcycle.

e Atthe back of the Service Manual a full colour layout circuit diagram is used to
show the main electrical components in a position similar to the actual position
on the motorcycle.

Both of these circuit diagrams use similar symbols to illustrate the various system
components and will be accompanied by a keyindicating circuit diagram
components and wiring colour codes.

Circuitdiagrams also depict the inner workings of a switch housing (i.e. which wire
connects to which when a switch is turned from one position to another) so that a test
of that switch can be made using the wire terminals in the connector instead of
disassembling the switch itself.

Tracing Circuits

The following is a description of two types of common electrical failures, and some of
the methods which maybe used to find them.

Open Circuit

4 =8 ]

Abreak in an electrical circuit - current cannot flow. Usually caused by a break in a
wire or cable or by a loose connection. Open circuits can often be intermittent, making
diagnosis difficult.

Short Circuit

=ty

A'short cut'in an electrical circuit - current bypasses the intended circuit, either to
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ground or to another, different circuit. Often caused by failure of the cable insulation
due to chafing or trapping of the wire. There are two different types of short circuit -
short to ground and short to battery \oltage.

Ashortto ground means that the currentis going to ground before it reaches the
componentitis supposed to feed. These are often caused by chafing of the harness
to the frame or wires trapped between a bolted component, and will often blow the
fuse on that circuit.

Ashort to battery voltage (12 \Wlts) is caused by a live power supply wire contacting
an adjacent cable. Note thatitis also possible for a 5 \blt sensor reference voltage to
short to an adjacent circuit, which can also cause electrical failures and DTCs
(Diagnostic Trouble Code) to be stored.

When tracing a wire thatis suspect, carefully check the circuit diagram before
starting. Remember:

e a wire maydiverge ata splice and go off to feed other circuits. If these circuits are
working, check for wiring faults from the splice onwards.

¢ the circuit diagram is not an accurate guide to the actual location of the parts
when fitted on the motorcycle. Itis a schematic diagram of the circuits.

e particularlywhere engine managementitems are concerned, the circuitis only
completed by the ECM. If the ECM s not connected, the circuit mayregister as
open.

To Check Continuity:

A\ cAUTION

Ensure the circuit being tested is switched off before measuring continuity.
Damage to the Digital Multi Meter (DMM) may result from testing a 'live’ circuit with
the meter setto resistance (Q).

In the example below, the ground circuit continuity is being tested from the batteryto
the frame.
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Locate each end of the wire.
Set the Digital Multi Meter (DMM) to resistance check Ohms.
Probe each end of the wire.

If there is continuity, the meter will usually bleep or register the resistance of the
cable.

Ahigh resistance figure could indicate a dirty or corroded connection.

If there is a break in the wire, the meter will not bleep or register a resistance.

e Byprobing the wire in various places, the position of a high resistance or break in
the wire (open circuit) can be narrowed down until it is found.

To Measure Voltage:

In the example below, the circuit voltage is being measured at the bulb positive (+)
terminal.

.||_

\l/
TN

e Turn the circuit to be tested 'ON".

e Setthe Digital Multi Meter (DMM) to \oltage Check (V). Ensure the multi meteris
setto DC \olts for direct current circuits (most circuits) or AC \olts for alternating
current circuits (typically alternator output voltage tests).

¢ Setthe range of the DMMto the range best suited to the voltage of the circuit
being tested (typically 20 \Wolts for most DMMs). Refer to the DMM manufacturers
instructions.

e Connectthe black (ground) lead of the DMMto a reliable ground connection
(usually the battery or frame ground).

¢ Locate the positive terminal of the wire or component to be tested.
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e Connectthe red (positive) lead of the DMM to the positive terminal.
¢ Read the voltage from meter.

Splices

Splices are probablythe most common cause of wiring faults after connectors.
Splices are made where two or more wires come together and diverge in different
directions, usuallyto feed a different circuit.

To locate a splice, itis necessary to peel back the insulation and examine the splice
for its integrity. The most common faultis where one of the wires at the joint has
come adrift usually causing the circuit it feeds or grounds to become 'dead'.

Switches

To check a switch, set the multimeter to resistance/continuity and probe the two pins
that form a closed circuit when the switch is pushed. If the switch is working correctly,
the resistance should register or the meter will bleep.

Relays

All relay cases have a circuit path engraved on them showing the circuit path across

the electromagnet and the switch. Before making any checks, first note the pin
designations, current paths, and whether or not there is a diode in either circuit path.

Diode

86
*——o9 3/

Electromagnet

85 &—— 30

Make continuity checks across the electromagnet first, usually from pin 86 (positive)
to pin 85 (negative). If a diode appears in the circuit use the diode check on the
multimeter (\olts scale) in the direction of current flow. If there is no diode, use the
resistance check facility. An open circuit or unusually high resistance value indicates
a faulty relay.

To check the switch side, applya 12 Wlt supply between pins 86 and 85. With the
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supply connected, the relay should be heard to click and there should be continuity
between pins 30 and 87. An open circuit indicates a faulty relay.

CAN (Controller Area Networking)

CAN (sometimes called CANbus) is a protocol for data communication between
Electronic Control Modules (ECMs). Each ECMon the network is connected by a
single pair of twisted wires (or bus) which are used for the transmission of vehicle
sensor data. Byusing CAN, the overall number of system sensors, and the amount of
cabling required to allow ECMs to communicate with each other is greatly reduced.

This saves cost, weight and space, and makes the system more reliable, as the
physical number of wires and connections is reduced.

R

BRS———_ 4
v/ \

B27 5
—16

I

KY
A34 3
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CAN works by each ECM sending out 'packets’ of information (such as engine speed
or fuel consumption information) on to the network bus (note that the network must
be free of data before any ECMis allowed to transmit). This data is given a priority
according to its importance (for example 'engine speed' may have a higher priority
than 'low fuel level'), so that even if two ECMs send data at the same time, high
priority information is always sentfirst. Lower priority data is then resent after the high
priority data has been received by all ECMs on the network.

The receiving ECM confirms the data has been received correctly and that the data is
valid, and this information is then used by the ECM as necessary. Specific data not
required by an ECM will still be received and acknowledged as correct but then
disregarded (for example if an ECM does not require 'clutch switch position'
information, this data packet would be ignored).

This allows for a very high speed system of communication, which is also very
reliable. Should one ECM fail or transmit corrupted or otherwise incorrect messages,
none of the other ECMs on the network will be affected, and after a certain time that
ECMwill be prevented from transmitting further messages until the fault is rectified.
This stops the ECMfrom clogging the network with incorrect data and preventing
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other messages from getting through. The fault would then be reported bya DTC
(Diagnostic Trouble Code).

Triumph currently uses CAN for communication between the following ECMs:
Engine ECM

Instruments

ABS ECM

Immobiliser or Chassis ECM

Diagnostic connector

Inertial Measurement Unit (if fitted)
Audio system (if fitted)

Electronic steering lock (if fitted)
LED Headlights (if fitted).

LIN (Local Interconnect Network)

LIN (Local Interconnect Network) is a serial network protocol used for communication
between components in vehicles. The bus is a single master/multiple slave bus that
uses a single wire to transmit data.

By using LIN, the amount of cabling required to allow components to communicate
with each other is greatly reduced. This saves cost, weight and space, and makes
the system more reliable, as the physical number of wires and connections is
reduced.

The instruments use some of this data internally and also broadcasts it on the
CANbus (Controller Area Networking) for use on the motorcycle as necessary.

Information (such as headlight main beam) is being requested continuously by the
Instruments, once a confirmation of the requestis recognised the instruments will
react accordingly.
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1. Instruments
2. Switch housing (left hand side)

Example

¢ Pressing the headlight main beam button on the switch housing (left hand
handlebar) confirms to the instruments that headlight main beam is required.

e The instruments confirm the data has been received correctly and that the data is
valid.

e Once confirmed the headlight main beam is switched on.

Triumph currently uses LIN on certain models for communication between the
instruments and the following components:

Fog light button
Heated seat

Dip beam/Daytime running lights (DRL) switch (if equipped)
Mode button
Turn signal switch

e Joystick button
e Horn button
e High beam button

Service Tools

Service Tools

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

Special Service Tools:
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T3880001 - Fuel Pressure Gauge

T3880016 - Balancer Gear C-Spanner

N

T3880039

T3880023 - 50 mm Socket

T3880039 - Idler Gear Timing Pin

T3880041

cczb

N’

173880041 - Idler Gear Timing Wrench

T3880053 - Wheel Bearing Extraction Kit
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T3880057 - Triumph Diagnostic Interface

T3880067 - Fork Spring Compressor

=

T3880075 - Bearing Installer

T3880085 - Fork Piston Holder

173880104 - Swinging Arm Adjuster
Wrench

T3880105 - Torque Angle Gauge

Service Manual - Scrambler 1200 XC

32 of 640



Specifications

Engine

Engine Configuration

Liquid cooled parallel twin,
270° firing angle

Arrangement Transverse in-line
Displacement 1200 cc
Bore x Stroke 97.6 x80 mm
Compression Ratio 11.00:1
Cylinder numbering Left to right
Firing Order 1-2
Cylinder Head and Valves
Cylinder head Flatness 0.030 mm
tolerance
Valve Head Diameter Inlet 35.60 mm
Exhaust 29.70 mm
Valve Lift Inlet 10.3 mm
Exhaust 9.2 mm
Valve Stem Diameter Inlet 4.975 -4.990 mm (standard)
4.965 mm (service limit)
Exhaust 4.970 - 4.980 mm (standard)
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4.960 mm (service limit)

Valve Guide Bore Diameter Inlet 5.000 - 5.015 mm (standard)
5.043 mm (service limit)
Exhaust 5.000 - 5.015 mm (standard)
5.043 mm (service limit)
Valve Stem to Guide Inlet 0.010 - 0.040 mm (standard)
Clearance
0.078 mm (service limit)
Exhaust 0.020 - 0.045 mm (standard)
0.083 mm (service limit)
Valve Seat Width (in head) Inlet 1.000 - 1.100 mm (standard)
1.500 mm (service limit)
Exhaust 1.200 - 1.300 mm (standard)

1.700 mm (service limit)

Valve Seat Width (valve)

1.50-1.85mm

Valve Seat Angle

90° inclusive

Valve Spring Length

499 mm

InletExhaust Valve Spring 'Load at Length'

214 N +/-10 at39.5 mm

Valve Clearance

Inlet

0.05-0.13 mm

Exhaust

0.12-0.22 mm
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Camshafts

Camshaft Timing (at 1 mm lift) | Inlet

Open 5.0° ATDC

Close 41.0° ABDC

Duration 216°

Exhaust

Open 39.0° BBDC

Close 4.0°BTDC

Duration 215°

Camshaft Journal Diameter

22.930-22.960 mm

Camshaft Journal Clearance

0.040 - 0.091 mm (standard)

0.130 mm (service limit)

Camshaft Journal Bore Diameter

23.000 - 23.021 mm

Camshaft End Float

0.05-0.20 mm (standard)

Camshaft Run-out

0.015 mm (standard)

Clutch and Primary Drive

Primary Drive Type

Gear

Reduction Ratio

1.26:1 (93/74)

Clutch Type Wet multi-plate
No. of Friction Plates 8
Steel Plate Flatness Limit 0.15 mm

Service Manual - Scrambler 1200 XC

35 of 640



Friction Plate Flatness Limit 0.20 mm
Friction Plate Thickness (new) 290-3.10 mm
Friction Plate Thickness (service limit) 280 mm

Clutch Pack Height

38.00 mm + 0.34/-0.66 mm

Clutch Actuation Method

Cable

Cable Free Play (at lever)

20-3.0mm

Piston

Cylinder Barrel Diameter - 10 mm from the
top of the barrel

97.585 - 97.601 mm (standard)

Cylinder Barrel Diameter - 97 mm from the
top of the barrel

97.600 - 97.615 mm (standard)

Piston Diameter

97.570 - 97.580 mm (standard)

97.530 mm (service limit)

Piston Ring to Groove Top
Clearance

0.02-0.07 mm (standard)

0.085 mm (service limit)

Second

0.02 - 0.06 mm (standard)

0.075 mm (service limit)

Piston Ring Groove Width Top

1.21-1.24 mm (standard)

Second

1.01-1.03 mm (standard)

Oil

2.51-2.53 mm (standard and

Service Manual - Scrambler 1200 XC

36 of 640



service limit)

Piston Ring End Gap

Top 0.183 - 0.383 mm (standard)
0.503 mm (service limit)

Second 0.353 - 0.553 mm (standard)
0.673 mm (service limit)

Oil 0.153 -0.703 mm (standard)

0.843 mm (service limit)

Gudgeon Pin Bore Diameter In Piston

21.004 - 21.012 mm (standard)

21.040 mm (service limit)

Gudgeon Pin Diameter

20.995 - 21.000 mm (standard)

20.985 mm (service limit)

Connecting Rod Small End Diameter

21.016 - 21.029 mm (standard)

21.039 mm (service limit)

Connecting Rod Big End Diameter

41.000 -41.009 mm (standard)

Connecting Rod Big End Side Clearance

0.15-0.30 mm (standard)

0.50 mm (service limit)

Crankshaft

Crankshaft Big End Journal Diameter

38.000 - 37.984 mm (standard)

37.9469 mm (service limit)
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Crankshaft Big End Bearing Clearance

0.036 - 0.061 mm (standard)

0.100 mm (service limit)

Crankshaft Main Journal Diameter

43.108 -43.092 mm (standard)

43.052 mm (service limit)

Crankshaft Main Bearing Clearance

0.018 - 0.042 mm (standard)

0.100 mm (service limit)

Crankshaft End Float

0.05-0.20 mm (standard)

0.50 mm (service limit)

Crankshaft Run-out

0.02 mm (standard)

0.035 mm (service limit)

Transmission

Type 6 Speed, Constant Mesh
Gear Ratios Primary 1.26:1 (93/74)
1st 3.50:1 (49/14)
2nd 2.50:1 (45/18)
3rd 1.85:1 (37/20)
4th 1.48:1 (37/25)
5th 1.30:1 (35/27)
6th 1.17:1 (34/29)
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Gear Selector Fork
Thickness

5.90 - 6.00 mm (standard)

5.80 mm (service limit)

Gear Selector Groove Width

6.10 - 6.20 mm (standard)

6.30 mm (service limit)

Gear Selector Fork to Groove
Clearance

0.1 -0.3 mm (standard)

0.50 mm (service limit)

Final Drive

Final Drive Type

Chain - EK5252VX3, 110 links

Final Drive Ratio

2.75:1 (44/16)

Drive Chain Slack

See Final Drive Chain Adjustment

Drive Chain Lubrication

Chain spray suitable for X-ring chains

Lubrication
Oil Capacity (including 3.80 litres
filter, dryfill)
Oil and Filter Change 3.40 litres
Oil Change only 3.20 litres

Recommended Oil
Approval Rating

API SH (or higher) and JASO MA

Viscosity

10W/40 or 10W/50

Type

Semi or fully synthetic
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Oil Pressure (in main 3.00 - 3.60 bar at 3,500 rpm
gallery)

Oil Pump Rotor Tip 0.15 mm (standard)
Clearance

0.20 mm (service limit)

Oil Pump Body Clearance | 0.15-0.239 mm (standard)

0.369 mm (service limits)

Oil Pump Rotor End Float | 0.04 - 0.09 mm (standard)

0.12 mm (service limit)

Ignition System

Type Digital electronic
Electronic Rev-Limiter 7,500 rpm

Pick up Coil Air Gap Fixed, not adjustable
Primary Coil Resistance 0.185 Kohms

Ignition Coil Type Inductive, plug top
Spark Plug Type NGK LMARS8A-9
Spark Plug Gap 0.9 mm +0.0/-0.1 mm

Fuel System

Fuel Type Unleaded, 91 RON (CLC or AKl octane rating
(R+M)/2 of 87 or higher)

Fuel Tank Capacity 16 litres
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Low Level Warning Light

3.25 litres

Fuel Pump Type

Submerged, electric

Fuel Pressure (nominal)

3.5 bar

Purge Control System

Modulated, vacuum

Emissions Control System

Type

Digital electronic

Idle Speed

1,000 rpm

Injector Type

Multi hole, solenoid operated plate valve

Throttle

Electronically controlled throttle bodies

Idle Speed Control

Electronic

Control Sensors

grip position, coolant temperature, crankshaft

gear position, MAP, vehicle speed (from ABS)

Atmospheric air pressure, throttle position, twist

position, oxygen sensor, intake air temperature,

Catalysts

One, in the catalytic converter box

Oxygen Sensor

One per cylinder, heated, in header pipe

Evaporative Control

Activated carbon canister (certain markets only)

Cooling System

Coolant Mixture

Premixed

Antifreeze Type

Triumph HD4 X Hybrid OAT coolant
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Cooling System Capacity 1.89 litres

Radiator Cap Opening 1.2 bar

Pressure

Thermostat Opening 88°C

Temperature

Cooling Fan Switch On 103°C

Temperature

Temperature Gauge Sensor | 173 Ohms (+/- 10%) at 100°C
Resistance

Suspension

Front Fork Travel 200 mm
Recommended Fork QOil Showa SS47
Grade

Oil Level (spring, spring seat | 114 mm

and spacer removed and

fork fully compressed)

Oil Volume (dryfill) 602cc

Front Fork Pull Through

45.7 mm +/- 0.5 mm from lower edge of top yoke
to the top of the inner tube (not the top cap)

Fork Spring Rate

4.5 N/mm

Rear Wheel Travel

200 mm

Brakes

Front Type

Four piston monobloc calipers acting on twin discs
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Front Caliper Piston 28mm

Diameter

Front Disc Diameter 320mm

Front Disc Thickness 4.5mm
4.0mm

Front Disc Run-out Max. 0.25mm

Front Master Cylinder 18 mm

Diameter

Recommended Fluid DOT 4

Rear Type Twin piston sliding caliper acting on single disc

Rear Caliper Piston 28mm

Diameter

Rear Disc Diameter 255mm

Rear Disc Thickness 5.5mm
5mm

Rear Disc Run-out Max. 0.25mm

Rear Master Cylinder 14mm

Diameter

Recommended Fluid DOT 4

Frame
Frame Type Tubular steel
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Rake 25.8°

Trail 121.0mm

Maximum . Payload (rider, 210 kg
passenger, luggage and
accessories)

Wheels and Tyres

Front Wheel Size MT 21 x2.15

Front Tyre Size 90/90-21 54H

Front Tyre Pressure 2.5 bar (36 Ib/in?)

Front Wheel Rim Axial run- 1mm

out

Front Wheel Rim Radial 1 mm

Run-out

Rear Wheel Size MT 17 x4.5

Rear Tyre Size 150/70R17 69V

Rear Tyre Pressure 2.9 bar (42 psi lb/in?)

Rear Wheel Rim Axial run- 1mm

out

Rear Wheel Rim Radial 1 mm

Run-out

Approved Tyres Alist of approved tyres specific to these models is
available from your authorised Triumph dealer, or
on the Internet at www.triumph.co.uk.

Electrical Equipment
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Battery Type YTZ10S

Battery Rating 12 V-8.6 Amp. Hour

Alternator Rating 18 Amps at 1000 rpm

33 Amps at 6000 rpm

Headlight LED
Rear Light/Brake Light LED
Licence Plate Light LED

Directional Indicator Lights LED

Torque Wrench Settings

Cylinder Head

Application Torque Notes
(Nm)
Camshaft cover to cylinder head * See Camshaft Cover -
Installation
Camshaft drive chain tensioner blade to 10 Nm Fit new fixing(s) if
cylinder head loosened or removed
Camshaft drive chain tensioner to cylinder 16 Nm
barrel
Camshaft frame to cylinder head * See Camshaft -
Installation
Camshatftidler shaft bolt 10 Nm Fit new fixing(s) if

loosened or removed

Camshaft sprocket to camshaft

See Camshatft -
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Application Torque Notes
(Nm)

Installation
Fit new fixing(s) if
loosened or removed

Cylinder head dry seal plug 6 Nm Fit new fixing(s) if
loosened or removed

Cylinder head to crankcase * See Cylinder Head -
Installation

Exhaust stud to cylinder head 10 Nm Fit new fixing(s) if
loosened or removed

Flanged plug to cylinder head 22 Nm Fit new fixing(s) if
loosened or removed

Spark plugs 12 Nm

Service tool T3880609 - Timing Torque 0.6 Nm

Limiter

Clutch
Application Torque Notes
(Nm)

Clutch cable lower lock nut 3 Nm

Clutch centre nut 98 Nm Fit new fixing(s) if
loosened or removed
Fit new Belleville
washer

Clutch lever clamp bolts 12 Nm

Clutch lever nut 3.4 Nm

Clutch pressure plate to centre 10 Nm
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Application Torque Notes
(Nm)
Clutch switch cover 1 Nm
Balancer, Crankshaft and Crankcase
Application Torque Notes
(Nm)

Breather plate to crankcase 9 Nm Fit new fixing(s) if
loosened or removed

Connecting rod big end bolts * See Connecting Rod -
Installation

Crankcase breather pipes to crankcase 9 Nm Fit new fixing(s) if
loosened or removed

Crankcase to crankcase bolts * See Crankcase -
Assembly

Dead shaft clamp pinch bolt 10 Nm

Dead shaft clamp retaining bolt 10 Nm Fit new fixing(s) if
loosened or removed

Dead shaft preload * See Balancer Shafts
Dynamic Adjustment

Dryseal plug 23 Nm Fit new fixing(s) if
loosened or removed

Flanged plug 10 Nm Fit new fixing(s) if
loosened or removed

Qil filler cap 3 Nm

Plug, front balancer shaft adjuster clamp 23 Nm

Service Manual - Scrambler 1200 XC

47 of 640



Application Torque Notes
(Nm)

Rear dead shaft retaining washer 12 Nm Fit new fixing(s) if
loosened or removed

Sprag clutch housing fixings * Fit new fixing(s) if
loosened or removed
See Starter Drive/Sprag
Clutch - Installation

Sprag thrust washer fixings 12 Nm Fit new fixing(s) if
loosened or removed

Engine Covers
Application Torque Notes
(Nm)

Alternator cover embellisher to cover 4 Nm Fit new fixing(s) if
loosened or removed

Alternator cover to crankcase 10 Nm

Baffle to sump 6 Nm

Cable cover to alternator cover 6 Nm Fit new fixing(s) if
loosened or removed

Camshaft cover * Camshaft Cover -
Installation

Clutch cover embellisher to clutch cover 4 Nm Fit new fixing(s) if
loosened or removed

Clutch cover plug 10 Nm

Clutch cover to crankcase

Fit new fixing(s) if
loosened or removed

See Clutch Cover -
Installation
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Application Torque Notes
(Nm)

Front sprocket cover - outer to inner 9 Nm

Front sprocket cover - inner to crankcase 3 Nm

Sump plate 6 Nm Fit new fixing(s) if
loosened or removed

Sump plug 25 Nm Fit new sealing
washer(s)

Sump to crankcase 10 Nm

Transmission
Application Torque Notes
(Nm)

Detent arm fixing 12 Nm Fit new fixing(s) if
loosened or removed

Detent arm spring fixing 12 Nm Fit new fixing(s) if
loosened or removed

Detent wheel to selector drum 12 Nm Fit new fixing(s) if
loosened or removed

Front sprocket to output shaft nut 180 Nm | Fitnew fixing(s) if
loosened or removed

Gear change pedal pinch bolt 8 Nm

Input selector fork plug 22 Nm Fit new fixing(s) if
loosened or removed

Input shaft bearing retainer 7 Nm Fit new fixing(s) if
loosened or removed
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Application Torque Notes
(Nm)

Output selector shaft retainer 12 Nm Fit new fixing(s) if
loosened or removed

Selector drum bearing retaining screw 12 Nm Fit new fixing(s) if
loosened or removed

Starter drive flywheel * See Starter Drive/Sprag
Clutch - Installation

Lubrication System
Application Torque Notes
(Nm)

Oil cooling jet (pistons) 9 Nm Fit new fixing(s) if
loosened or removed

Oil filter 10 Nm Apply clean engine oil
to the seal(s)

Oil filter adapter 10 Nm Fit new fixing(s) if
loosened or removed

Oil pressure relief valve plug 10 Nm

Oil pressure switch 15 Nm Fit new sealing
washer(s)

Oil pump drive chain guide fixings 7 Nm Fit new fixing(s) if
loosened or removed

Oil pump drive sprocket to oil pump 12 Nm

Oil pump rotor cover to oil pump body 10 Nm

Oil pump to crankcase 10 Nm Fit new fixing(s) if

loosened or removed
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Application Torque Notes
(Nm)

Sump baffle plate to sump 6 Nm

Fuel System, Exhaust System and Airbox

Application Torque Notes
(Nm)
Air filter cover to airbox 1 Nm
Air intake duct clip 1.5 Nm
Air intake finisher 1.5 Nm Fit new fixing(s) if

loosened or removed

Air intake finisher mounting 3 Nm Fit new fixing(s) if
loosened or removed

Air temperature sensor 1.5 Nm

Airboxto frame 6 Nm

Ambient air pressure sensor 2 Nm

Crankshaft position sensor 6 Nm Fit new fixing(s) if
loosened or removed

Engine ECM bracket 4 Nm

Exhaust centre cover assembly 6 Nm

Exhaust headers to cylinder head * Left Hand Header Pipe
- Installation
Exhaust Catalytic
Converter - Installation

Exhaust rear cover and bracket 6 Nm
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Application Torque Notes
(Nm)

Exhaust silencer bracket to frame 19 Nm Fit new fixing(s) if
loosened or removed

Fall detection switch 3 Nm Fit new fixing(s) if
loosened or removed

Fuel hose bracket to fuel pump mounting 4 Nm

bracket

Fuel hose to fuel pump 15 Nm Fit new sealing
washer(s)

Fuel pump baffle clamp 3 Nm

Fuel pump clamp 4 Nm

Fuel pump mounting bracket to fuel pump 7 Nm Fit new fixing(s) if

plate loosened or removed

Fuel pump mounting plate to fuel tank * Fit new sealing
washer(s). See Fuel
Pump - Installation

Fuel rail to cylinder head 6 Nm

Fuel tank strap 5 Nm

Fuel tank strap boss 1.5 Nm Fit new fixing(s) if
loosened or removed

Fuel tank to frame 8 Nm

Gear position sensor 5 Nm Fit new fixing(s) if
loosened or removed

Heatshield to exhaust silencer 6 Nm
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Application Torque Notes
(Nm)

Ignition coil assemblyfixings 3 Nm Fit new fixing(s) if
loosened or removed

Inlet manifold to cylinder head 9 Nm

MAP sensor 2 Nm

Oxygen sensor 25 Nm

Oxygen sensor connector bracket 3 Nm

Purge valve bracket 4 Nm

Relay bracket 1.5 Nm

Single throttle body to inlet manifold 9 Nm

Twist grip position sensor 2.5 Nm Fit new fixing(s) if
loosened or removed

Cooling System
Application Torque Notes
(Nm)

Coolant expansion tank 3 Nm Fit new fixing(s) if
loosened or removed

Coolant expansion tank mounting 19 Nm

Coolantfiller neck 3 Nm

Coolant manifold to crankcase 9 Nm Fit new fixing(s) if
loosened or removed

Coolanttemperature sensor 18 Nm Apply ThreeBond 1374
to the threads
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Application Torque Notes
(Nm)
Radiator Grille 5 Nm
Radiator to frame upper 6 Nm
Thermostat housing to cylinder head 9 Nm
Front Suspension
Application Torque Notes
(Nm)
Upper yoke centre nut 120 Nm
Upper yoke pinch bolt 25 Nm
Lower yoke pinch bolt 25 Nm
Instrument bracket to upper yoke 5 Nm
Damping cylinder bolt 20 Nm Fit new sealing
washer(s)
Damping rod to top cap lock nut 20 Nm
Handlebar to riser clamp bolt 24 Nm
Handlebar end weights 5 Nm Fit new fixing(s) if
loosened or removed
Headstock bearing adjuster and lock nut * See Steering Head
Bearing - Adjustment
Left hand heated grip 2 Nm
Left hand heated grip switch housing 0.5 Nm
fixings
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Application Torque Notes
(Nm)
Handlebar riser to front fork clamp bolt 38 Nm
Twist grip housing 2.5 Nm
Fork top cap 35 Nm
Rear Suspension
Application Torque Notes
(Nm)
Brake hose bracket 4 Nm
Drive chain upper guard front fixing 4 Nm
Drive chain upper guard rear fixing 9 Nm
Drive chain guard, lower 4 Nm
Drive chain slack adjuster lock nut 20 Nm
Drive chain rubbing strip 9 Nm
Rear suspension unit lower mounting bolt 48 Nm
Rear suspension unit upper mounting bolt 30 Nm Fit new fixing(s) if
loosened or removed
Rear suspension unit shroud 4 Nm

Swinging arm pivot bolt adjuster

See Swinging Arm -
Installation

Swinging arm pivot nut

See Swinging Arm -
Installation

Wheels
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Application Torque Notes
(Nm)
Fork to wheel spindle pinch bolts 22 Nm
Front wheel spindle/axle bolt 65 Nm
Rear sprocket to sprocket carrier 55 Nm Fit new fixing(s) if
loosened or removed
Rear wheel spindle lock nut 110 Nm
Sprocket carrier stud * See Rear Sprocket -
Installation
Tyre valve 4 Nm Apply ThreeBond 1305
to the threads
Final Drive
Application Torque Notes
(Nm)
Rear sprocketto cush drive * See Rear Sprocket -
Installation
Rear sprocket studs * See Rear Sprocket -
Installation
Front Brakes
Application Torque Notes
(Nm)
Brake caliper to front fork 55 Nm
Brake disc to wheel 22 Nm Fit new fixing(s) if
loosened or removed
Brake hose to front caliper 25 Nm Fit new sealing

washer(s)
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Application Torque Notes
(Nm)

Brake hose to master cylinder 25 Nm Fit new sealing
washer(s)

Brake lever pivot bolt 1 Nm

Brake lever pivot bolt lock nut 6 Nm

Front brake fluid reservoir to bracket 7 Nm

Caliper bleed screw 8 Nm

Front brake master cylinder to handlebar 8 Nm Apply torque to the top
fixing first

Rear Brakes
Application Torque Notes
(Nm)

Brake disc to wheel 22 Nm Fit new fixing(s) if
loosened or removed

Brake hose P-clip to engine 5 Nm

Brake hose to master cylinder 25 Nm Fit new sealing
washer(s)

Brake hose to rear caliper 25 Nm Fit new sealing
washer(s)

Brake master cylinder reservoir to frame 3 Nm Fit new sealing
washer(s)

Brake master cylinder to right hand control 18 Nm

plate

Brake pedal pivot bolt 22 Nm Fit new fixing(s) if

loosened or removed
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ABS System

Application Torque Notes
(Nm)
ABS modulator bracket to frame 9 Nm Fit new fixing(s) if

loosened or removed

ABS modulator to bracket 9 Nm Fit new fixing(s) if
loosened or removed

ABS pulserring to wheel 5 Nm Fit new fixing(s) if
loosened or removed

ABS wheel speed sensor 9 Nm

Anti-rotation moulding to ABS modulator 5 Nm Fit new fixing(s) if
loosened or removed

Brake line union block to headstock 8 Nm Fit new fixing(s) if
loosened or removed

Brake line union to modulator 25 Nm Fit new sealing
washer(s)

Brake pressure switch 15 Nm

Hose guide to swinging arm 5 Nm

Rear brake line to modulator P-clip 5 Nm

Frame, Footrests, Control Plates and Engine Mountings

Application Torque Notes
(Nm)
Bank angle indicator 9 Nm Fit new fixing(s) if

loosened or removed

Control plate, left hand, front bolt 40 Nm
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Application Torque Notes
(Nm)

Control plate, left hand, rear bolt 25 Nm

Control plate, right hand, bottom bolt 40 Nm

Control plate, right hand, top bolt 25 Nm

Cradle mounting bolts * See Engine -
Installation

Cradle to crankcase mounting bolts * See Engine -
Installation

Cradle to frame mounting bolts 40 Nm

Cylinder head front left hand bolt to frame * See Engine -
Installation

Cylinder head rear mounting to frame * See Engine -
Installation

Cylinder head to rear mounting * See Engine -
Installation

Drive chain roller 3 Nm

Drive chain rubbing block 6 Nm

Engine rear lower mounting lock nuts * See Engine -
Installation

Engine upper rear mounting lock nuts * See Engine -
Installation

Frame adjuster * See Engine -
Installation

Front left hand cylinder head bolt to frame * See Engine -
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Application Torque Notes
(Nm)
Installation
Front licence plate bracket 3 Nm
Front mudguard 4 Nm
Front mudguard brackets to forks 6 Nm Fit new fixing(s) if
loosened or removed
Front mudguard stay to mudguard brackets 6 Nm
Front mudguard stay to mudguard 4 Nm
Front mudguard support to mudguard 8 Nm
brackets
Front right hand cylinder head bolt to frame * See Engine -
(stage one) Installation
Front right hand cylinder head bolt to frame * See Engine -
(stage two) Installation
Front sprocketinner cover 3 Nm
Front sprocket middle cover and rear brake 3 Nm
reservoir
Front sprocket outer cover 9 Nm
Fuel tank infill panel 3 Nm
Grab rail front fixings 28 Nm
Grab rail mounting to frame 10 Nm Fit new fixing(s) if
loosened or removed
Grab rail rear fixings 28 Nm
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Application Torque Notes
(Nm)
Heel guard 7 Nm
Instrument adjustment handle pinch bolts 1.5 Nm
Instrument connector cover 3 Nm
Instrument mount adjustment bearing 5.5 Nm
Instrument mount to top yoke 5 Nm See Engine -
Installation
Licence plate hanger lower moulding to 3 Nm
mudguard support bracket
Licence plate hanger nuts 5 Nm
Licence plate hanger upper moulding to 3 Nm
mudguard support bracket
Lower rear crankcase mounting *
Mirror 20 Nm
Mirror brackets 5 Nm
Rear footrest clevis 24 Nm
Rear footrest hanger 24 Nm
Rear footrest rubber inserts 6 Nm Fit new fixing(s) if
loosened or removed
Rear mudguard tray to ABS bracket 9 Nm
Rear mudguard tray to airbox 1.5 Nm

Service Manual - Scrambler 1200 XC 61 of 640



Application Torque Notes
(Nm)

Rear reflector bracket 1 Nm

Seatlock to frame 6 Nm

Side panel, left hand, embellisher 3 Nm Fit new fixing(s) if
loosened or removed

Side panel, left hand, lower embellisher 3 Nm

Side panel, right hand 1 Nm Fit new fixing(s) if
loosened or removed

Side panel, right hand, heat shield 1 Nm

Side stand magnet 3 Nm Fit new fixing(s) if
loosened or removed

Side stand spring peg 7 Nm Fit new fixing(s) if
loosened or removed

Side stand switch 3 Nm Fit new fixing(s) if
loosened or removed

Steering lock fixing 12 Nm Fit new fixing(s) if
loosened or removed

Sump guard bracket 6 Nm

Sump guard to bracket 4 Nm

Sump guard to frame 6 Nm Fit new fixing(s) if
loosened or removed

Sump guard side panels 4 Nm

Upper rear crankcase mounting * See Engine -
Installation
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Electrical

Application Torque Notes
(Nm)

Airbox connector moulding 1.5 Nm

Alternator harness retainer 9 Nm Fit new fixing(s) if
loosened or removed

Alternator regulator rectifier 4 Nm

Alternator rotor to crankshaft * See Alternator Rotor -
Installation

Alternator stator to alternator cover 12 Nm Fit new fixing(s) if
loosened or removed

Alternator stator wire guide to alternator 6 Nm

cover

Battery cage 6 Nm

Battery ground cable to frame 6 Nm

Battery terminal 4.5 Nm

Connector bracket to headstock 3 Nm

Crankshaft position sensor to alternator 6 Nm Fit new fixing(s) if

cover loosened or removed

Fall detection switch 3 Nm Fit new fixing(s) if
loosened or removed

Fall detection switch bracket 4 Nm

Front direction indicators 5 Nm Fit new fixing(s) if

loosened or removed
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Application Torque Notes
(Nm)

Front licence plate fixings 3 Nm

Fuse box bracket 3 Nm

Harness conduit 3 Nm

Headlight bowl fixing 10 Nm

Headlight bowl harness clip 3 Nm

Headlight bracket lower fixings 3 Nm

Headlightrim fixings 1.5 Nm

Headlight rim bracket fixings 6 Nm

Headlight vertical adjuster 10 Nm

Headstock connector bracket 3 Nm

Headstock tidy 5 Nm Fit new fixing(s) if

loosened or removed

Headstock tidy outer cover, bottom fixing 3 Nm

Headstock tidy outer cover, top fixing 5 Nm

Heated grip, left hand 2 Nm

Heated grip switch housing 0.5 Nm

Horn 24 Nm

Ignition coil bracket 3 Nm

Instrument adjustment bearing 5.5 Nm
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Application Torque Notes
(Nm)

Instrument adjustment handle pinch bolts 1.5 Nm

Instrument bracket to top yoke 5 Nm Fit new fixing(s) if
loosened or removed

Instruments 3 Nm Fit new fixing(s) if
loosened or removed

Instruments connector cover 3 Nm

Keyless ECM 3 Nm

LF Antenna 1.5 Nm

Licence plate light 1 Nm

Licence plate upper hanger to lower 5 Nm

hanger

Main harness front conduit 3 Nm

Main harness to frame 3 Nm

Rear direction indicators 5 Nm Fit new fixing(s) if
loosened or removed

Rear light 9 Nm

Rear lightassembly to mudguard and 9 Nm

support bracket (nuts)

Rear light assembly to rear mudguard 8 Nm Fit new fixing(s) if
loosened or removed

Rear reflector bracket 1 Nm

Relay bracket 1.5 Nm
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Application Torque Notes
(Nm)
Rotational power switch (US and CA) 1.5 Nm
Service tool T3880606 lock nut 10 Nm
Smartkey fob 0.3 Nm
Starter motor cable guide 4 Nm Fit new fixing(s) if
loosened or removed
Starter motor power lead connection 5 Nm
Starter motor solenoid lead connection 5 Nm
Starter motor to crankcase 7 Nm

Routings

Main Wiring Harness Routing
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Evaporative Hose Routing
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Clutch Cable Routing

ABS Brake Hose Routing
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Routine Maintenance

Scheduled Maintenance

A\ WARNING

Triumph Motorcycles cannot accept any responsibility for damage or injury

resulting from incorrect maintenance or improper adjustment carried out by the
owner.

Incorrect or neglected maintenance can lead to a dangerous riding condition.
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A\ WARNING

Always have an authorised Triumph dealer carry out the scheduled maintenance
of this motorcycle.

A\ WARNING

All maintenance is vitallyimportant and must not be neglected. Incorrect
maintenance or adjustment may cause one or more parts of the motorcycle to
malfunction. Amalfunctioning motorcycle maylead to loss of control and an
accident.

Weather, terrain and geographical location affect maintenance. The maintenance
schedule should be adjusted to match the particular environment in which the
motorcycle is used and the demands of the individual owner.

Special tools, knowledge and training are required in order to correctly carry out
the maintenance items listed in the scheduled maintenance chart. Only an
authorised Triumph dealer will have this knowledge and equipment.

Incorrect or neglected maintenance can lead to a dangerous riding condition.
Always have an authorised Triumph dealer carry out the scheduled maintenance
of this motorcycle.

To maintain the motorcycle in a safe and reliable condition, the maintenance and
adjustments outlined in this section must be carried out as specified in the schedule
of daily checks, and also in line with the scheduled maintenance chart. The
information that follows describes the procedures to follow when carrying out the
daily checks and some simple maintenance and adjustmentitems.

Scheduled maintenance may be carried out by your authorised Triumph dealer in
three ways; annual maintenance, mileage based maintenance or a combination of
both, depending on the mileage the motorcycle travels each year.

1. Motorcycles travelling less than 10,000 miles (16,000 km) per year must be
maintained annually. In addition to this, mileage based items require
maintenance at their specified intervals, as the motorcycle reaches this
mileage.

2. Motorcycles travelling approximately 10,000 miles (16,000 km) per year must
have the annual maintenance and the specified mileage based items carried
out together.

3. Motorcycles travelling more than 10,000 miles (16,000 km) per year must have
the mileage based items maintained as the motorcycle reaches the specified
mileage. In addition to this, annual based items will require maintenance at
their specified annual intervals.

In all cases maintenance must be carried out at or before the specified maintenance
intervals shown. Consult an authorised Triumph dealer for advice on which
maintenance schedule is most suitable for your motorcycle.
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Triumph Motorcycles cannot accept any responsibility for damage or injury resulting
from incorrect maintenance or improper adjustment.

Service Symbol/General Warning Symbol

9=The senvice symbol will illuminate for five seconds after the motorcycle start up
sequence as a reminder that a service is due in approximately 60 miles (100 km).

The service symbol will illuminate permanently when the mileage is reached, it will
remain permanentlyilluminated until the service interval is reset using the Triumph
Diagnostic tool.

>=The general warning symbol will flash if an ABS or engine management fault has
occurred and the ABS and/or MIL warning lights are illuminated. Contact an
authorised Triumph dealer as soon as possible to have the fault checked and
rectified.

Scheduled Maintenance Table

Operation Description Odometer Reading in Miles (Km) or Time Period,
whichever comes first
First Annual | Mileage Based Service
Service | Service
Every | 500 Year 10,000 | 20,000 | 40,000
(800) and (32,000), (64,000)
1 month 30,000
(16,000
and
48,000)
Lubrication
Engine - check for leaks Day . . . . .
Engine oil - renew - . . . . .
Engine oil filter - renew - . . . . .
Fuel System and Engine Management
Autoscan - Carryouta - . . . . .
full Autoscan using the
Triumph Diagnostic Tool
(print a customer copy)
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Operation Description

Odometer Reading in Miles (Km) or Time Period,
whichever comes first

First Annual| Mileage Based Service
Service| Service
Every| 500 Year 10,000 | 20,000 | 40,000

(800) and (32,000) (64,000)
1 month 30,000

(16,000

and

48,000)

Fuel system - check for
leaks

Fuel system - check fuel
hoses for chafing, cracks
ordamage. Replace if
necessary

Air filter - renew

Fuel filter - renew

Throttle body plate
(butterfly) - check/clean

Fuel hoses -renew

Every 4 years regardless of mileage

*

Evaporative loss hoses
- renew

Every 4 years regardless of mileage

Ignition System

Spark plugs - check

Spark plugs - renew

Cooling System

Cooling system - check
for leaks

Day . .
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Operation Description

Odometer Reading in Miles (Km) or Time Period,
whichever comes first

First Annual| Mileage Based Service
Service| Service
Every| 500 Year 10,000 | 20,000 | 40,000
(800) and (32,000) (64,000)
1 month 30,000
(16,000
and
48,000)
Cooling system - check - . . .
hoses for chafing, cracks
or damage. Replace if
necessary
Coolantlevel - Day . . . . .

check/adjust

Coolant - renew

Every 3 years regardless of mileage

Engine

Clutch cable - check
function and adjust as
necessary

Day

Valve clearances -
check/adjust

Camshafttiming - check/

Wheels and

Tyres

Wheels - inspect for
damage

Day

Wheel bearings - check
for wear/smooth
operation

Wheels - check for
broken or damaged

Day
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Operation Description

Odometer Reading in Miles (Km) or Time Period,

whichever comes first

First Annual| Mileage Based Service
Service| Service
Every| 500 Year 10,000 | 20,000 | 40,000
(800) and (32,000) (64,000)
1 month 30,000
(16,000
and
48,000)
spokes and check spoke
tightness (not alloy
wheels)
Tyre wear/tyre damage - Day . . . . .
check
Tyre pressures - Day . . . . .

check/adjust

Steering and Suspension

Steering - check for free
operation

Day . .

Headstock bearings -
check/adjust

Headstock bearings -
lubricate

Frontand rear
suspension - check for
damage/leaks/smooth
operation

Fork oil - renew

Brakes

Brake pads - check wear
levels

Day . .
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Operation Description

Odometer Reading in Miles (Km) or Time Period,

whichever comes first

First Annual| Mileage Based Service
Service| Service
Every| 500 Year 10,000 | 20,000 | 40,000
(800) and (32,000) (64,000)
1 month 30,000
(16,000
and
48,000)
Brake master cylinders - - . . . . .
check for fluid leaks
Brake calipers - check - . . . . .
for fluid leaks and seized
pistons
Brake fluid levels - check [ Day . . . . .

Brake fluid - renew

Every 2 years regardless of mileage

Drive Chain

Drive chain slack -
check/adjust

Day . .

Drive chain - wear check

Every 500 miles (800 km)

Drive chain - lubricate

Every 200 miles (300 km)

Drive chain rubbing strip
- check for wear, cracks
ordamage. Replace if
necessary

Electrical
Lights, instruments and Day . . . . .
electrical systems -
check/adjust

General
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Operation Description Odometer Reading in Miles (Km) or Time Period,
whichever comes first
First Annual| Mileage Based Service
Service| Service
Every| 500 Year 10,000 | 20,000 | 40,000
(800) and (32,000) (64,000)
1 month 30,000
(16,000
and
48,000)
Engine ECM, - . . . . .
Instruments and Keyless
ECM - check for latest
calibration download
using the Triumph
diagnostic tool
Bank angle indicators - Day . . . . .
check for wear
Fasteners - inspect Day . . . . .
visually for security
Centre stand and/or side Day . . . . .
stand - check for
wear/smooth operation
Centre stand pivots - - . . .
clean/grease
Side stand pivot pin - - . . .
clean
Rear brake pedal - . . . . .
adjuster pivot pin -
clean/lubricate
Carryout all outstanding - . . . . .
Service Bulletin and
warranty work
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Operation Description

Odometer Reading in Miles (Km) or Time Period,

whichever comes first

First Annual| Mileage Based Service
Service| Service
Every| 500 Year 10,000 | 20,000 | 40,000

(800) and (32,000) (64,000)
1 month 30,000

(16,000

and

48,000)

Carryout road test

Complete the service
record book and reset
the service indicator (if
fitted)

* Evaporative system fitted to models for certain markets only.

Service Specifications

Engine QOil Type Semi or fully synthetic 10W/40 or 10W/50 motorcycle engine
oil which meets specification APl SH (or higher) and JASO
MA, such as Castrol Power 1 Racing 4T, sold as Castrol
Power RS Racing 4T in some countries

Engine Ol 3.40 litres

Capacity (Wet Fill

Including Filter)

Spark Plug Type NGK LMARS8A-9

Spark Plug Gap

0.9 mm +0.0/-0.1 mm

Play

Coolant Type Triumph HD4X Hybrid OAT coolant
Coolant Capacity 1.89 litres
Cutch Lever Free 20-3.0mm
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Valve Clearances - | 0.05-0.13 mm
Inlet

Valve Clearances - | 0.12-0.22 mm

Exhaust

Front Tyre 36psi

Pressure

Rear Tyre 42psi

Pressure

Fork Oil Grade Showa SS47G

Fork Oil Level 114mm

Fork Oil Volume 602cc

Front Fork Pull 45.7 mm +/- 0.5 mm from lower edge of top yoke to the top
Through of the inner tube (not the top cap)
Front Brake Pad 1.0 mm

Minimum

Thickness

Front Brake Disc 4.0mm

Minimum

Thickness

Front Brake Disc 0.25mm
Maximum Run Out

Rear Brake Pad 1.5 mm
Minimum
Thickness

Rear Brake Disc 5mm
Minimum
Thickness
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Rear Brake Disc 0.25mm
Maximum Run Out

Brake Fluid Type DOT 4

Brake Pad 1.5 mm
Minimum
Thickness

Drive Chain Type Chain - EK525272VX3, 110 links

Drive Chain Slack 20-30 mm

Drive Chain 20 319 mm (12.56 in)
Link Limit

Drive Chain Chain spray suitable for X-ring chains
Lubrication

Bank Angle 15mm
Indicator Service
Limit

Service Torque Wrench Settings

Oil Filter 10 Apply clean engine oil to the seal(s)
Nm

Sump Plug 25 Fit new sealing washer(s)
Nm

Air Filter to Airbox 1.5
Nm

Spark Plugs 12
Nm

Camshaft Cover 14 See Camshaft Cover - Installation for
Nm tightening sequence
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Front Wheel Spindle 65
Nm
Front Wheel Spindle Pinch 22
Bolts Nm
Upper Yoke Top Nut 120
Nm
Swinging Arm Spindle Nut 110
Nm
Front Brake Master Cylinder 0.7
Reservoir Cap Nm
Front Brake Master Cylinder 14
Bleed Screw Nm
Front Brake Hose to Caliper 25
Nm
Front Brake Hose to Master 25
Cylinder Nm
Front Brake Caliper 55
Nm
Front Brake Caliper Bleed 8 Nm
Screw
Rear Brake Master Cylinder 3 Nm
Reservoir
Rear Brake Hose to Master 25
Cylinder Nm
Rear Brake Master Cylinderto | 18
Control Plate Nm
Rear Brake Caliper Bleed 6 Nm
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Screw

Fuel Tank to Frame (Rear 8 Nm

Fixing)

Battery Terminals 4.5
Nm

Engine Check For Fluid Leaks

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Standard required:
All engine components must be free from fluid leaks.
Check:

Check the visible areas of the crankcase, cylinder head and transmission for fluid
leaks.

Visuallyinspect the oil hoses for fluid leaks and signs of damage or chafing (where
accessible).

Rectification if required:
Aleaking or damaged component must be replaced.

Engine Oil - Level Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

In order for the engine, transmission, and clutch to function correctly, maintain the
engine oil atthe correct level, and change the oil and oil filter in accordance with
scheduled maintenance requirements.
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A\ WARNING

Never start the engine or run the engine in a confined area. Exhaustfumes are
poisonous and can cause loss of consciousness and death within a short period
of time. Always operate your motorcycle in the open-air or in an area with adequate
ventilation.

A\ WARNING

Motorcycle operation with insufficient, deteriorated, or contaminated engine oil will
cause accelerated engine wear and may resultin engine or transmission seizure.
Seizure of the engine or transmission maylead to loss of motorcycle control and
an accident.

A\ CAUTION

Running the engine with insufficient oil will cause engine damage. If the low oil
pressure indicator remains on, stop the engine immediately and investigate the
cause.

1. Start the engine and run atidle for approximately five minutes.
2. Stop the engine, then wait for at least three minutes to allow the oil to settle.
3. Note the oil level visible in the sight glass.

4. When correct, oil should be visible at a point between the upper level and the
lower level on the sight glass.

A ¢ Z

Za)
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Oil filler plug
Sight glass

Upper level (maximum)

DN~

Lower level (minimum)

Note

¢ An accurate indication of the level of oil in the engine is only shown when the
engine is at normal operating temperature and the motorcycle is upright (not
on the side stand).

5. Ifitis necessaryto top up the oil level, remove the oil filler plug and using a
suitable funnel, add oil, a little at a time, until the level registered in the sight
glass is correct.

6. Once the correctlevel is reached, fit and tighten the oil filler plug to 3 Nm.

Engine Oil and Filter Renew

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Prolonged or repeated contact with engine oil can lead to skin dryness, irritation
and dermatitis. In addition, used engine oil contains potentially harmful
contamination which can cause cancer. Wear suitable clothing and avoid skin
contact.

The engine oil and filter must be replaced in accordance with scheduled
maintenance requirements.

A\ CAUTION

Do not pour engine oil on the ground, down sewers or drains, or into
watercourses. To prevent pollution of watercourses etc., dispose of used oil
sensibly. Ifin doubt contact your local authority.

1. Warm up the engine thoroughly, and then stop the engine.
2. Place a waste oil catch tray beneath the engine.
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A\ WARNING

The oil may be hot to the touch. Contact with hot oil may cause the skin to be
scalded or burned.

3. Remove the oil drain plug and discard the sealing washer.

cikt M 1

1. OQOil drain plug
2. OQilfilter

SN

.Remove the oil filler plug and discard the sealing washer.

($)]

. With the motorcycle on level ground, and on its side stand, allow the oil to
completelydrain.

6. Unscrew and remove the oil filter using T3880313 - Qil Filter Wrench.

7. Dispose of the old filter in an environmentally friendly way.

8. Apply a smear of clean engine oil to the sealing ring of the new oil filter.

9. Using T3880313 - Qil Filter Wrench, fit the new oil filter and tighten to 10 Nm.
10. Fita new sealing washer to the drain plug.
11. Fitand tighten the drain plug to 25 Nm.

12. Using a suitable funnel, fill the engine with new semi or fully synthetic 10W/40 or
10W/50 motorcycle engine oil which meets specification APl SH (or higher) and
JASO MA, such as Castrol Power 1 Racing 4T, sold as Castrol Power RS Racing
4T in some countries.

13. Fita new sealing washer to the oil filler cap.
14. Fit and tighten the oil filler plug to 3 Nm.
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15. Start the engine and allow it to idle for a minimum of 30 seconds.

A\ CAUTION

Raising the engine speed above idle before the oil reaches all parts of the engine
can cause engine damage or seizure. Only raise engine speed after running the
engine for 30 seconds to allow the oil to circulate fully.

A\ CAUTION

If the engine oil pressure is too low, the low oil pressure warning light will
illuminate. If this light stays on when the engine is running, stop the engine
immediately and investigate the cause. Running the engine with low oil pressure
will cause engine damage.

16. Ensure that the oil pressure warning light extinguishes shortly after starting.
17. Stop the engine and check the oil level. Adjustif necessary.

Air Filter Element - Renew

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Remove the left hand Side Panels

1. Detach the main fuse and the keyless electronic control module (ECM) multiplug
from the relay bracket.
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1. Main fuse
2. Keyless ECM multiplug

2. Remove the fixings and detach the relay bracket from the left hand side of the
airbox.
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1. Fixings
2. Relay bracket

3. Release the four fixings securing the air filter cassette to the airboxand remove
the air filter cassette.
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1. Fixings
2. Air filter cassette

4. Inspect the air filter cassette seal for damage, replace if necessary.

Note

¢ Note the orientation of the air filter element and air filter cassette for
installation.

5. Remove the air filter cassette from the air filter.

2

/
l

L0750

1. Cassette
2. Air filter element

Installation

1. Clean the air filter cassette and the interior of the airbox.

2. Locate the new air filter elementinto the air filter cassette, as noted for removal.
3. Fitthe air filter and cassette assemblyto the airboxand tighten its fixings to 1 Nm.
4. Attach the relay bracket to the airbox and tighten its fixings to 1.5 Nm.
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1. Fixings
2. Relay bracket

5. Attach the main fuse and the keyless electronic control module (ECM) multiplug
to the relay braket.
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1. Main fuse
2. Keyless (ECM) multiplug

Perform the following operations:
e Refitthe left hand Side Panels

Fuel Filter - Renew

Removal
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A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Observe the warning advice given in the General Information section on the safe
handling of fuel and fuel containers.

Afire, causing personal injury and damage to property could result from spilled
fuel or fuel not handled or stored correctly.

Perform the following operations:
e Fuel Pump Assembly- Removal
1. Release the two fuel hose clips from either side of the fuel filter.
2. Remove the hose bracket from the fuel pump bracket.

1. Hose clips
2. Hose bracket

3. Carefully detach the baffle housing from the fuel pump.

@ /

Service Manual - Scrambler 1200 XC 89 of 640



~

1

1. Baffle housing
2. Hose clip

4. Remove the fuel pump securing bolt and strap.

100 O 0@

1. Strap
2. Bolt

5. Disconnect the fuel pump hose from the fuel filter inlet.
6. Remove and discard the two fuel filter cable ties.

Veun ImaNIER
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1. Cable ties

Note

¢ Prior to removing the filter, note the direction of the arrow on the side of the
filter. The arrow should point away from the fuel pump, towards the pressure
regulator.

7. Remove the fuel filter from the outlet hose.
Inspection

1. Inspect all hoses for cracks, splits, fraying and other damage. Replace as
necessary.

2. Check all hose clamps for cracks and signs of distortion. Replace as necessary.
3. Check the mesh filter for damage and replace the fuel pump if necessary.

Installation

1. Install the fuel filter to the outlet hose, ensuring the arrow on the filter points away
from the pump. Secure the hose with the hose clip.

2. Check and ensure that the feet of the rubber isolator engage correctlyin the fork.

1\ /
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1. Fork
2. lIsolator feet

3. Secure the fuel filter to the fuel pump bracket with two new cable ties.
4. Connectthe fuel pump hose to the fuel filter and secure with the hose clip.
5. Refitthe fuel pump securing bolt and strap and tighten the boltto 4 Nm.
6. Refitthe hose bracket to the fuel pump bracket and tighten its fixing to 7 Nm.
7. Carefully refit the baffle material into the front of the baffle housing.
8. Refit the baffle housing to the fuel pump as noted for removal.
Perform the following operations:
e Fuel Pump Assembly - Installation

Throttle Body Plate (butterfly) - check/clean

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Throttle Body and Inlet Manifold Assembly - Removal

1. Using a lint free cloth and a suitable degreaser such as Castrol Motorcycle Parts
Cleaner, remove anyresidue from the internal surfaces and throttle plate
(butterfly).

2. Check for any signs of damage and ensure the butterfly moves correctly.
Perform the following operations:
e Throttle Body and Inlet Manifold Assembly - Installation

Fuel/Evaporative System - Check For Leaks, Routing, Chafing and
Security

Standard required:

Fuel/levaporative hoses must be secure and routed in such a way that they do not
chafe against moving parts of the motorcycle.

Fuel/evaporative hoses must not be routed around sharp curves. This could cause
restrictions in the flow of fuel.
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Fuel/evaporative system components must be free from damage.

The fuel tank cap must be easyto open and close.

The fuel tank cap seal must be free from damage.

The fuel cap lock barrel and key (if fitted) must operate easilyand smoothly.

Check:

Visually check fuel/evaporative system components for signs of fuel leakage.
Visually check fuel/evaporative system components for signs of damage.

Visually check fuel/evaporative system components for security (where accessible).
Check the operation of the fuel filler cap and lock (if fitted).

Visuallyinspect the fuel cap seal for signs of damage.

Rectification if required:

Fuel/evaporative leaks must be rectified.
Damaged fuel/evaporative system components must be replaced.
An incorrectlyfitting fuel cap must be replaced.

Autoscan
Actions required

Perform an Autoscan using the Triumph Diagnostic Software in accordance with the
Triumph Diagnostic Tool User Guide.

Check

Check all results pass the Autoscan, and save the results.
Print a customer copy.

Spark Plugs - Check/Renew

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

1. Detach the spark plug caps from the spark plugs.
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1. Spark plug cap
2. Spark plug
3. Spark plug cap seal

2. Using a suitable tool remove the spark plugs from the cylinder head.

3. Check the condition of the spark plug cap seal for wear and/or damage. Replace
as necessary.

4. Check for signs of abnormal discolouration or deposits (see Spark Plugs -
Inspection).

5. Check and if necessary adjust the spark plug gap to 0.9 mm +0.0/-0.1 mm.
6. Refit the spark plugs or, if required, fit new spark plugs and tighten to 12 Nm.

1. Spark plug cap

2. Spark plug
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3. Spark plug cap seal

7. Refit the spark plug caps to the spark plugs.

Spark Plugs - Inspection

Assessing the condition of a spark plug can be a valuable aid to a technician, and a
good source of information about the engines overall operating condition.

In general, a light brown/grey colour tells you that the spark plug is operating at
optimum temperature and that the engine is in good condition.

Dark colouring, such as heavywet or dry deposits, can indicate:

an overly rich condition

too cold a heat range spark plug

a possible vacuum leak

low compression

overly retarded timing

too large a spark plug gap.
If the deposits are wet, it can be an indication:

of a breached head gasket

poor oil control from the piston rings

valve train problems

e an extremely rich condition - depending on the actual liquid present at the firing
tip.
Signs of fouling or excessive heat must be traced quickly to prevent further
deterioration of performance and possible engine damage.

Normal Condition
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An engines condition can be judged by the appearance of the spark plugs firing end.
If the firing end of a spark plug is light brown or grey, the condition can be judged to
be good and the spark plug is functioning optimally.

Dry and Wet Fouling

Although there are many different scenarios, if the insulation resistance between the
centre electrode and the shell is over 10 Ohms, the engine can be started normally. If

the insulation resistance drops to 0 Ohms, the firing end is fouled by either wet or dry
carbon.

Overheating
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When a spark plug overheats, deposits that have accumulated on the insulator tip
melt and give the the insulator a glazed or glossy appearance.

Deposits

The accumulation of deposits on the firing end is influenced by oil leakage, fuel
quality and the engines operating duration.

Breakage

I 1
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Breakage is usually caused by thermal expansion and thermal shock due to sudden
heating or cooling.

Normal Life

Aworn spark plug notonly wastes fuel but also strains the whole ignition system
because the expanded gap (due to erosion) requires higher voltages. Normal rates
of gap growth are:

0.00063 - 0.000126 inches per 1000 miles (0.01 - 0.02 mm per 1000 km)
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Melting

Melting is caused by overheating. Mostly, the electrode surface is rather lustrous and
uneven. The melting point of nickel alloyis 1200 to 1300 °C (2200 to 2400 °F).

Erosion, Corrosion and Oxidation

The material of the electrodes has oxidised, and when the oxidation is heavwy; it will be
green on the surface. The surface of the electrodes will also be fretted and rough.
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Coolant Level Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ CAUTION

If the coolant level is found to be low, or if coolant has to be added regularly,
inspect the cooling system for coolant leaks. If necessary, pressure test the
system to locate the source of the leak and rectify as necessary. Loss of coolant
may cause the engine to overheat and suffer severe damage.

Note

¢ Only inspect the coolant level when the engine is cold.

e The coolant level within the expansion tank can be inspected without removing
any covers. The expansion tank can be viewed from the left hand side of the
motorcycle, at the front of the engine.

1. Position the motorcycle on level ground and in an upright position.

2. The coolantlevel must be between the MAX (upper line) and MIN (lower line)
marks in the expansion tank.

ckig_1

1. MAX mark
2. MIN mark
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3. Ifthe level of coolantis low, remove the sump guard (see Sump Guard -
Removal).

4. Remove the cap from the expansion tank and add coolant mixture as necessary
to bring the level up to the MAX mark. Refit the cap.

5. Refitthe sump guard (see Sump Guard - Installation).

Coolant Level Adjustment

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Do notremove the expansion tank or coolant pressure cap when the engine is
hot. When the engine is hot, the coolantinside the cooling system will be hotand
may also be under pressure. Contact with hot coolant will cause scalds and skin
damage.

1. Allow the engine to cool for a minimum of 30 minutes.
2. Remove the sump guard (see Sump Guard - Removal).

3. Remove the cap from the expansion tank, and add coolant mixture through the
filler opening until the level reaches the MAX mark. Refit the cap.

ckig

1. Maximum level
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2. Minimum level
3. Filler opening

4. Refitthe sump guard (see Sump Guard - Installation).

Note

e If the coolant level is being checked because the coolant has overheated, also
check the level in the radiator and top up if necessary.

¢ In an emergency, distilled water can be added to the cooling system. However,
the coolant must then be drained and replenished with HD4X Hybrid OAT
coolant as soon as possible.

Coolant Renew

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Do notremove the expansion tank or coolant pressure cap when the engine is
hot. When the engine is hot, the coolantinside the cooling system will be hotand
may also be under pressure. Contact with hot coolant will cause scalds and skin
damage.

1. Allow the engine to cool for a minimum of 30 minutes.
¢ Drain the coolant (see Coolant Replacement - Drainage).

o Refill the coolant with Triumph HD4X Hybrid OAT coolant (see Coolant
Replacement - Filling).

Valve Clearance Adjustment

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Note

e Valve clearance checking and adjustment must be carried out with the engine

Service Manual - Scrambler 1200 XC 102 of 640



Note
cold.

e Camshaft Cover - Removal

Note

¢ Removing the spark plugs reduces compression therefore allowing the engine
to be rotated freely.

1. Remove the spark plugs.

2. Select a high gear and, using the rear wheel, rotate the engine until a camshaft
lobe is positioned pointing directly away from the roller on the rocker shaft.

3. Using feeler gauges, measure and record the clearances for this pair of valves
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1. Feeler gauges

4. Measure and record all valve clearances as described previously.
5. Release the two rocker shaft retaining bolts and remove the rocker shaft and

rocker arm of a valve that requires adjustment.

i

Service Manual - Scrambler 1200 XC 103 of 640

)

3




41

L

P =T — T — R — T —
C

B

°
xn
I

Rocker shaft

Rocker arm

Shims (cylinder 1 inlet shown)
Camshaft
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Note

e The underside of the shim displays the shim size.
¢ Always place the shim with the shim size facing towards the valve.

6. Remove the shim from the valve(s) that requires adjustment.
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1. Shim
2. Valve

7. Measure the original shim, using a micrometer.

8. Calculate the shim thickness required to give the correct clearance, for
specifications refer toService Specifications.

o Clearance too small - Fita thinner shim.
o Clearance too large - Fit a thicker shim.

Service Manual - Scrambler 1200 XC 104 of 640



Note

e Shims are available ranging from 2.00 mm to 3.20 mm in increments of 0.025
mm.

9. Fitthe selected shim to the valve.

10. Refit the rocker arm and shaft, tighten the bolts in the sequence shown below to
10 Nm.
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Rocker Shaft Tightening Sequence

11. Repeat the procedure until all valves requiring adjustment have been correctly
set.

12. Rotate the engine several times to fully seat the shims.

13. Repeat the clearance checks on all valves, adjust as necessary.
Perform the following operations:

Camshaft Cover - Installation

Fuel Tank - Installation

Battery - Installation
Seat - Installation

Clutch Cable - Check/adjust

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.
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Standard required:

It should be possible to pull the clutch lever easily and smoothly towards the
handlebar grip.

The clutch cable must be routed such that it does not chafe against moving parts of
the motorcycle.

When the clutch lever is released, check for correct clutch free play at the lever is as
described in the Service Specifications.

Check:

Check the action of the clutch by pulling the clutch lever towards the handlebar grip in
order to disengage the clutch.

Check that the clutch cable is correctly routed and free from sharp bends or twists
along its length.

Check that the clutch lever returns to the fully forward position when released
(allowing for the specified free-play).

Check the operation of the clutch lever span adjuster.
Rectification if required:

If necessary, adjust the clutch cable as described in the Owner's Handbook.

If undue resistance is felt when pulling the clutch lever towards the handlebar grip,
check that the clutch cable is correctly routed. Twists or sharp bends in the cable will
resultin increased friction between the inner and outer cables.

Tyres - Check For Wear/Damage

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Operation with excessively worn tyres is hazardous and will adversely affect
traction, stability and handling which maylead to loss of control and an accident.

When tubeless tyres, used without a tube, become punctured, leakage is often
very slow. Always inspect tyres very closely for punctures. Check the tyres for cuts,
embedded nails or other sharp objects. Operation with punctured or damaged
tyres will adversely affect motorcycle stability and handling which maylead to loss
of control or an accident.
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A\ WARNING

Check the rims for dents or deformation. Operation with damaged or defective

wheels or tyres is dangerous and loss of motorcycle control or an accident could
result.

Always consult your authorised Triumph dealer for tyre replacement, or for a safety
inspection of the tyres.

As the tyre tread wears down, the tyre becomes more susceptible to puncture and
failure. Itis estimated that 90% of all tyre failures occur during the last 10% of tread
life (90% worn). Itis false economy and unsafe to use tyres until they are worn to their
minimum.

All tyres are fitted with tread wear indicators. When the tyre becomes worn down as
far as the top of a tread wear indicator, the tyre is worn beyond its service life and
must be replaced.

gafj

1. Tread wear indicator

Attention must also be paid to the legal limits for tread wear, which differ from country
to country. Tyres that have worn to the legal limitin the country or region in which the
motorcycle is operated must be replaced, even if tread wear has not yet reached the
level of the tread wear indicators.

Measure the depth of the tread with a depth gauge, and replace any tyre that has worn
to, or beyond the minimum allowable tread depth.

Inspect tyres for cracks, splits and kerb damage. Always replace tyres that are
suspected of having become damaged.

Damaged tyres must be replaced.
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Wheels - Check For Damage

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Check the wheel rims for dents or deformation.

Operation with damaged or defective wheels is dangerous and loss of motorcycle
control or an accident could result.

Always consult your authorised Triumph dealer for a safety inspection of the
wheels, or for wheel replacement.

1. Check for broken or damaged spokes and check spoke tightness.
2. Check the wheel rims for anyvisible signs of cracks, damage or deformation.
3. Check the wheel hubs for any visible signs of cracks, damage or deformation.

Tyre Pressures - Check/Adjust

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Note

e Always check the tyre pressures when they are cold.
e Checking tyre pressures when they are cold will achieve a more accurate
reading on the tyre pressure gauge.

1. Remove the caps from the tyre valves.

2. Position the tyre pressure gauge onto the end of the valve body making sure the
tyre valve is in contact with the tyre inflator.

3. Momentarily deflate the tyre to equalise the pressure in the tyre and the gauge.
4. Check that the correct pressure is displayed on the gauge.

5. If the air pressure is below the recommended setting, inflate the tyre until the
correct pressure is achieved.

6. Ifitis greater than the recommended setting, slowly deflate the tyre checking the
gauge regularly until the correct reading is achieved.
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1. Tyre Valve
2. Tyre gauge (valve connector)
3. Tyre gauge

7. Repeat the process for the remaining tyre.
8. Refit the caps to the tyre valves.

Wheel Bearings - Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Position the motorcycle on level ground and place on a paddock stand.

1. Hold the wheel at the top and bottom and rock the wheel checking for movement
when a force is applied.
2. Check the wheel bearings spin smoothly with no signs of play.

3. If the bearings do not spin smoothly or there is excessive playin the wheel
bearings, replace all bearings in that wheel.
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Bearing check

Check Lights, Instruments and Electrical Systems

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Check the instruments, lights and electrical systems for functionality. Rectify if
necessary.

Steering Check

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

1. Move the handlebars to left and right full lock while checking that the brake hose,
clutch cable and electrical harnesses do not bind or that the steering feels tight or

difficult to turn. Rectify as necessary.

Fork Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help prevent it from falling and causing injury to the operator

Service Manual - Scrambler 1200 XC 110 of 640



A\ WARNING

or damage to the motorcycle.

Examine each fork for any sign of damage or scratching of the slider surface or for oil
leaks.

If any damage or oil leakage is found, strip and repair as described in this section or
consult an authorised Triumph dealer.

Check for smooth operation of the forks as follows:
¢ Place the motorcycle on level ground

¢ While holding the handlebars and applying the front brake, pump the forks up and
down several times.

If roughness or excessive stiffness is detected, repair as described in the Front
suspension section of this service manual or consult an authorised Triumph dealer.

A\ WARNING

Riding the motorcycle with defective or damaged suspension can cause loss of
motorcycle control and an accident. Never ride with damaged or defective
suspension.

Headstock Bearings - Check/Adjust

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
1. Adjust the bearing free play as follows:
o Remove the adjuster nut.
o Thoroughly clean the threads on the steering stem.
o Refit the adjuster nut and tighten to 40 Nm.
o Loosen the adjuster nut, then retighten to 15 Nm.
o Fitthe tab washer and lock nut.

A\ WARNING

Itis essential that the adjuster nutis not overtightened. If the adjusteris
overtightened it will cause a preload on the headstock bearings. This will
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A\ WARNING

introduce tight steering, which could cause loss of motorcycle control and an
accident.

Note

e Ensure the adjuster nut does not move as the lock nut is tightened.

o With the bearing free play correctly set, hold the adjuster nut stationary then
tighten the lock nutto 40 Nm.

1
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T3880023 - 50 mm Socket
Lock nut

Tab washer

Adjuster nut
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Dust seal

Perform the following operations:
o Refitthe upper yoke (see Upper Yoke - Installation).

Headstock Bearings - Lubricate

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
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A\ WARNING

or damage to the motorcycle.

Perform the following operations:
e Lower Yoke and Headstock Bearings - Removal

1. Inspect the headstock bearings for damage/wear, (see Headstock Bearing -
Inspection).

2. Lubricate the headstock bearings, using finger pressure, force five grammes of
Castrol LCX 222 or an equivalent heavy duty lithium based grease between the
inner race and the carrier.

3. Rotate the ball bearing to ensure that the grease is distributed over the entire
circumference of the internal parts.

4. Any excess grease should be smeared on the outside of the rollers.

ckid

1. Roller bearing
2. Inner carrier face
3. Outer carrier face

Headstock Bearing - Inspection

A\ WARNING

Onlyremove raised withess marks from within the frame. Removal of material
below anyraised areas will reduce the level of interference between the frame and
the bearings. Loss of interference could cause the bearing to become loose in the
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A\ WARNING

frame leading to loss of motorcycle control and an accident.

1. Examine the frame for any raised withess marks caused by the removal process.
Remove any such marks with fine emery paper or a suitable file.

Brake Pad Wear Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

In accordance with the Scheduled Maintenance chart, inspect the brake pads for
wear. The minimum thickness of lining material for any front or rear brake pad is 1.5
mm. If any pad has worn to the bottom of the groove in the pad centre, replace all the
brake pads on that wheel.

cbmz_1

1. Brake pads
2. Minimum thickness line

A\ WARNING

Do notreplace individual brake pads; replace both pads in the brake caliper. On
the front where two calipers are mounted on the same wheel, all the pads in both
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A\ WARNING

calipers must be replaced simultaneously. Replacing individual pads will reduce
braking efficiency and may cause loss of motorcycle control and an accident.

Brake Fluid Level Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

In accordance with the Scheduled Maintenance chart, inspect the brake fluid level in
the front and rear master cylinder reservoirs.

Front Brake Fluid Reservoir

1. The brake fluid level must be kept between the upper and lower level lines with
the motorcycle on its side stand and the steering on full left lock.

jajc_2

Fixings
Reservoir cap
Upper level line

hoOoDN~

Lower level line
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Front Brake Fluid Level Adjustment

1. Remove the two fixings.
2. Remove the reservoir cap and the diaphragm seal.

3. Fill the reservoir to the upper level line using new DOT 4 fluid from a sealed
container.

4. Refit the reservoir cap and diaphragm seal ensuring that the diaphragm seal is
correctly positioned between the cap and the reservoir body.

5. Refit the two fixings and tighten to 0.7 Nm.
Rear Brake Fluid Reservoir

1. The reservoir fluid level lines are visible on the right hand side of the motorcycle
on the front sprocket cover.

2. The brake fluid level must be kept between the upper and lower level lines
(reservoir held horizontal).

"

1. Upper level line
2. Lower level line

Rear Brake Fluid Level Adjustment

1. Release the fixings and remove the front sprocket outer cover.
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1. Fixings
2. Sprocket outer cover

Note

¢ The fixing securing the front sprocket middle cover also secures the brake
fluid reservoir to the sprocket cover.

2. Release the fixing and remove the front sprocket middle cover. Discard the fixing.

5=k

1. Fixings
2. Sprocket middle cover

3. Detach the brake fluid reservoir from the sprocket cover.
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1. Brake fluid reservoir
2. Sprocket cover

4. Release the cap screws and remove the reservoir cover noting the position of the
sealing diaphragm.

5. Fill the reservoir to the upper level line using new DOT 4 fluid from a sealed
container.

6. Refit the reservoir cap ensuring that the diaphragm seal is correctly positioned

between the cap and the reservoir body. Tighten the cap retaining screws to 1
Nm.

7. Attach the brake fluid reservoir to the sprocket cover.
8. Refit the sprocket middle cover and tighten the new fixing to 3 Nm.
9. Refit the sprocket outer cover and tighten the fixings to 9 Nm.

Brake Calipers - Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Always renew caliper seals and pistons after removal from the caliper. An effective
hydraulic seal can only be made if new components are used.

Adangerous riding condition leading to loss of control of the motorcycle or an
accident could result if this warning is ignored.
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1. Check for correct brake operation and that the caliper pistons are not seized.
Rectify as necessary.

2. Inspect the brake calipers for fluid leaks. Rectify as necessary.

Brake Master Cylinders - Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Inspect both the front and rear master cylinders for fluid leaks. Rectify as necessary.

Final Drive Chain Adjustment

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Drive Chain Free Movement Inspection

1. Maximum movement position

1. Place the motorcycle on a level surface and hold itin an upright position with no
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weighton it.

2. Rotate the rear wheel by pushing the motorcycle to find the position where the
drive chain has least slack. Measure the drive chain’s vertical movement, mid-
way between sprockets.

3. If correct, the vertical movement of the drive chain mid-way between the sprockets
should be 20 - 30 mm.

Drive Chain Free Movement Adjustment

1. Loosen the wheel spindle nut.
2. Release the lock nuts on both the left hand and right hand chain adjuster bolts.

AN Ny,

Q
o

1. Adjuster bolt
2. Adjuster bolt lock nut
3. Rear wheel spindle nut

—

3. Moving both adjusters by an equal amount, turn the adjuster bolts clockwise to
increase chain free-movement and anticlockwise to reduce chain free-movement.

4. When the correct amount of chain free-movement has been set, push the wheel
into firm contact with the adjusters.

A\ cAUTION

Check for equal adjustment on both sides using the graduation marks on the
swinging arm.

5. Tighten both adjuster lock nuts to 20 Nm and the rear wheel spindle nutto 110
Nm.
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6. Repeat the chain adjustment check. Readjustif necessary.

A\ WARNING

Operation of the motorcycle with insecure adjuster lock nuts or a loose wheel
spindle mayresultin impaired stability and handling of the motorcycle. This

impaired stability and handling maylead to loss of motorcycle control and an
accident.

Drive Chain and Sprocket Wear Inspection

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately

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

1. Measurement across 20 links
2. 10-20 kgWeight

1. Stretch the chain taut by hanging a 10 - 20 kg (20 - 40 Ib) weight on the drive
chain.

2. Measure a length of 20 links on the straight part of the drive chain from pin centre
of the 1st pin to pin centre of the 21st pin. Repeat the test at various sections of
the drive chain to establish an average reading. This is because the drive chain
may wear unevenly.

3. If the length exceeds the service limitof 319 mm (12.56 in), the chain mustbe
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replaced.

A\ WARNING

Adrive chain that breaks or jumps off the sprockets could snag on the engine
sprocket or lock the rear wheel, severely damaging the motorcycle and causing
loss of motorcycle control and an accident.

4. Examine the whole length of the drive chain. If there are any excessively tight or
loose sections, loose pins or damaged rollers, the drive chain should be
replaced.

5. Inspect sprockets for unevenly or excessively worn teeth. Also examine the
sprockets for damaged teeth.

WORN TOOTH WORN TOOTH
(ENGINE SPROCKET) (REAR SPROCKET)

s )

<4y

ccol

Final Drive Chain Lubrication

Lubrication is necessary every 200 miles (300 km) and also after riding in wet
weather, on wetroads, or any time that the chain appears dry.

Use the special drive chain lubricant as recommended in the specification section.

Correct application is critical for drive chain lubrication. Apply the lubricant for one full
drive chain revolution only, then leave for eight hours before riding. This allows the
lubricant’s solvent (used to thin the oil) to evaporate and the oil to 'soak’ into all parts
of the drive chain. If the lubricant is applied and the motorcycle is ridden shortly
afterwards, the lubricantis unlikely to reach all parts and the majority will be flung off
and wasted. Applying excessive amounts is not helpful under any circumstances.

It should be noted that the lubricant is applied to the drive chain to lubricate its action
across the sprockets. In an O-ring chain, external lubrication does not penetrate to
the bushes and rollers as the O-ring seals prevents this from happening.
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A\ CAUTION

Do notuse a power jet washer to clean the chain as this may cause damage to
the chain components.

Drive Chain Rubbing Strip - Check

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Inspect the drive chain rubbing strip for cracks, damage or excessive wear. Replace if
necessary.

Side Stand - Clean/Lubricate

Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

1. Raise and support the motorcycle.

A\ WARNING

Wear hand, eye and face protection when unhooking the stand spring. Take great
care to minimise the risk of personal injury and loss of components.

2. With the side stand in the up position, unhook the spring from the side stand and
remove it from the motorcycle.

3. Remove and discard the E-clip securing the pivot pin.
4. Remove the pivot pin and remove the side stand.
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1. Spring
2. E-clip
3. Pivot pin

Inspection

Inspect the surfaces of the pivot pin, side stand carrier bracket and side stand for
corrosion or damage and replace if required.

Installation

1. Prior to fitting the side stand ensure the pivot pin and the bushes in the side
stand are clean and free from grease.

2. Fitthe side stand to the motorcycle and insert the pivot pin.
3. Fita new E-clip to secure the pivot pin.
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1. Pivot pin
2. Side stand

3. E-clip

A\ WARNING

Wear hand, eye and face protection when fitting the stand spring. Take great care
to minimise the risk of personal injury and loss of components.

4. Hook the spring onto its frame lug then carefully hook it onto the side stand lug.

5. Check the operation of the side stand before riding the motorcycle. Ensure the
spring holds the stand securelyin the retracted position.

Rear Brake Pedal Grip - Lubricate

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

1. Use Castrol Motorcycle Parts Cleaner, or an equivalent, to clean all dirt and
contamination from the pivot joint on the pedal grip of the rear brake pedal.

2. Fullydrythe cleaned area.

3. Apply Castrol Chain Spray O-R, or an equivalent lubricant, to the shaded area
shown below.
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1. Lubrication area

4. Operate the pivoting action of the pedal grip to distribute the lubricant.

L0896

1. Pedal grip

5. Clean all surplus lubricant off the rear brake pedal and grip assembly.

Bank Angle Indicators

1. Inspect the bank angle indicators on the rider's footrests for wear.

2. The bank angle indicators have a wear indicator groove. Replace a bank angle
indicator if it has worn down to the groove.
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1. Bank angle indicator
2. Wear indicator groove

A\ WARNING

Use of a motorcycle with bank angle indicators worn beyond the maximum limit
will allow the motorcycle to be banked to an unsafe angle. Therefore, always
replace the bank angle indicator pegs when they are worn down to the wear
indicator groove.

Banking to an unsafe angle may cause instability, loss of motorcycle control and
an accident.

A\ WARNING

The bank angle pegs must not be used as a guide to how far the motorcycle may
be safely banked. This depends on many various conditions including, but not
limited to, road surface, tyre condition and weather. Banking to an unsafe angle
will lead to loss of motorcycle control and an accident.

Latest Calibrations Check

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Check for the latest calibration download for the following using the Triumph
Diagnostic Tool:

¢ Instruments (If applicable)
e Chassis ECM (if fitted)
o Keyless ECM (if fitted)
e Engine ECM
See the Triumph Diagnostic Tool User Guide for more information.

Fasteners - General Inspection

A\ WARNING
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A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Check all visible fasteners for security. Ensure any encapsulated fasteners that have
been loosened or removed are replaced.

Road Test

A\ WARNING

When riding the motorcycle the rider must always wear a safety helmet, eye
protection, gloves, boots, trousers (close fitting around the knee and ankle) and a
brightly coloured jacket. Brightly coloured clothing will considerablyincrease a
rider's visibility to other operators of road vehicles. Although full protection is not
possible, wearing correct protective clothing can reduce the risk of injury when
riding.

A\ WARNING

Asafety helmetis one of the mostimportant pieces of riding gear as it offers
protection against head injuries. Your safety helmet should be carefully chosen
and should fit your head comfortably and securely. A brightly coloured safety
helmet will increase a rider's visibility to other operators of road vehicles. An open
face helmet offers some protection in an accident though a full face helmet will
offer more. Always wear a visor or approved goggles to help vision and to protect
your eyes.

Note

¢ For the first 500 miles, the motorcycle should be ridden within the running in
procedure (see Owner’s Handbook), checking for abnormalities, unusual
noises and for satisfactory operation.

¢ When checking the brakes on road test, a suitable safe place should be found
to carry out the test.

A\ WARNING

Do not attempt to test the ABS function of the motorcycle’s braking system during
road test. The ABS function is for use in emergency situations only. Any attempt to
artificially create an emergency situation is extremely hazardous and could lead to
a collision with a following vehicle or loss of motorcycle control and an accident.
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Note

¢ Faults detected during road test or post road test inspection, must be rectified
before the motorcycle is released to the customer.

e The distance covered on the road test should be long enough to allow a
satisfactory check to be made in the following areas:

Engine Cold Start Performance
Standard required:

The engine must start quickly and idle smoothly.

Note

e This check is to be carried out when the engine is cold.

Action:

Turn the ignition switch to the ON position.
Start the engine and allow to idle.

ABS (anti-lock brake system) indicator light (models fitted with ABS only)
Standard required:

Refer to the Owner’'s Handbook for further information regarding the ABS indicator
lightillumination sequence for the relevant model.

The ABS indicator light should flash on and off and continue to flash after engine start
up until the motorcycle first reaches a speed exceeding 6 mph (10 km/h).

Clutch

Standard required:

The clutch should engage smoothly, without judder, slipping or noise.
Gear Change

Standard required:

Changing between gears must be smooth and easilyaccomplished.
Throttle Response

Standard required:
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The engine should be quick to respond to any movement of the throttle.
There should be no pronounced misfires.
The idle speed must not change when the handlebars are turned from lock to lock.

Brakes
Standard required:

The brakes should have a firm, responsive feel.
The brakes should act smoothly and silently without judder.

Upon activation of the brakes, the motorcycle should come to rest without deviating
from a straightline.

Instrument Panel

Standard required:

All instruments must operate correctly.

Check:

Check that the warning lights on the instruments operate correctly.
Steering and Suspension

Standard required:

The motorcycle should be easyto steer and should not pull to one side.

Cornering should be precise with the motorcycle leaning naturally into the corner and
returning to the upright position upon exiting the corner.

The front and rear suspension operation should be smooth with no excessive
stiffness, roughness or tight spots.

Check:

Check the correct action of the front suspension, including the damper action.
Check the correct action of the rear suspension, including the damper action.

Cruise Control (if fitted)
Standard required:

All cruise control switches must operate correctly. All functions and displays must
operate as described in the Owner’'s Handbook.
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Check:

Once the relevant conditions have been met as described in the Owner’'s Handbook,
turn the cruise control ON and OFF.

Check the functionality of all following actions:
e SET the speed
e Throttle cancel - twist the throttle fully forward to cancel the cruise control

¢ Brake cancel - ensure the cruise control is cancelled by use of the front brake,
then the rear brake

e Clutch cancel - ensure the cruise control is cancelled by pulling the clutch lever in
e Gear change cancel - ensure the cruise control is cancelled when changing gear

e Sixty second overtake cancel - ensure the cruise control is cancelled after
increasing the speed with the throttle for more than sixty seconds.

Service Indicator and Service Maintenance Book

Reset the service indicator using the Triumph Diagnostic Tool.
See the Triumph Diagnostic Tool User Guide for more information.
Stamp and date the relevant section of the Service Record.

Post Road Test

Note

¢ The following tests should be carried out immediately after the motorcycle
returns from the road test.

¢ Faults detected during road test or post road test inspection, must be rectified
before the motorcycle is released to the customer.

A\ WARNING

Certain components of the motorcycle will be hotimmediately after road test. Care
must be taken to avoid burn injuries caused by contact with hot components.

Cooling Fan Operation (liquid cooled engines only)
Standard required:

The fan should operate when the coolant temperature rises above normal operating
temperature. It will stop automatically.

The blades of the cooling fan must not come into contact with the radiator or the
guard which surrounds the cooling fan blades.

There must be no abnormal noises when the cooling fan is operating.
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A\ 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.

Action:

With the engine idling, allow the engine temperature to rise to above normal
operating temperature.

A\ CAUTION

Do not allow the engine temperature to climb too high. Serious damage may
resultifthe engine is allowed to overheat.

Check:

Check the cooling fan for correct operation.
Action:

Switch off the engine.

Hot Start

Note

¢ This test should be carried out when the engine is at normal operating
temperature.

Standard required:

The engine should start easily when at normal operating temperature and run
smoothlyatidle.

Action:

Switch off the engine (if running) and wait thirty seconds.
Start the engine and allow to idle.
Switch off the engine.

Engine
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Standard required:

The engine mustbe free from fluid leaks.
Fuel System

Standard required:

The fuel system must be free from leaks.
Tyres

Standard required:

Front and rear tyres must be free from damage.

A\ WARNING

Check the tyres for cuts, embedded nails or other sharp objects.

Check the wheel rims for dents or deformation. Operation with damaged or
defective wheels or tyres is dangerous and loss of motorcycle control or an
accident could result.

Bodywork

Standard required:

The motorcycle bodywork must be clean and free from damage.
Check:

Check the motorcycle bodywork for new damage.
Check the motorcycle bodywork for cleanliness.

Engine Covers

Exploded View — Sump
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Exploded View — Clutch Cover
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Exploded View — Alternator Cover

6 Nm
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10 Nm

4 Nm
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Exploded View — Sprocket Cover

9 Nm

9 Nm

Exploded View — Camshaft Cover

See Text

~
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Sump - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

The exhaust system will be hotif the engine has recently been running. Always
allow sufficient time for the exhaust to cool before working on or near the exhaust
system.

Contact with a hot exhaust could resultin burn injuries.

Perform the following operations:
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e Seat- Removal
e Battery- Removal
e Cradle Assemblies - Removal

A\ WARNING

The oil may be hot to the touch. Contact with hot oil may cause the skin to be
scalded or burned.

A\ WARNING

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

contact.

1. Drain the engine oil and remove the oil filter (see Engine Oil and Filter Renew).
2. Remove the sump to lower crankcase fixings.

1

L0152

1. Sump
2. Fixings

3. Release the sump from the lower crankcase.

Note

e The water pump drain tube may remain attached to the water pump or
become detached with the sump.
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4. Collect the water pump drain tube.
5. Remove and discard the four O-rings from the drain tube.

Sump - Inspection

A\ WARNING

Ensure the oil pick-up is clean and free of blockages or restrictions. If the oil flow
is restricted, oil pressure will be reduced and may cause severe engine damage.

1. Check the oil pick-up for blockages or restrictions. Remove and clean if found to
be blocked or restricted.

Sump - Installation

1. Lubricate the four new O-rings with a commercially available soft petroleum jelly
and fittwo each end of the drain tube.
2. Position the water pump drain tube to the oil pump.

1. Water pump drain tube
2. O-rings

3. Incorporating a new sump gasket/baffle, position the sump to the lower

crankcase.
4. Tighten the sump fixings to 10 Nm in the sequence shown below.

5. Retighten the fixings one and two to 10 Nm.

13 9 5
2 \-’\m \:\,-\ -
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Tightening Sequence

6. Using a new washer, refit the oil drain plug and tighten to 25 Nm.

7. Apply a thin smear of clean engine oil to the sealing ring of the new oil filter. Fit the
oil filter using T3880313 - QOil Filter Wrench and tighten to 10 Nm.

L0151

1. OQil filter
2. Oil drain plug

Perform the following operations:
e Cradle Assemblies - Installation
e Fuel Tank - Installation
e Battery - Installation
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¢ Fill the engine with the correct grade of engine oil (see Engine Oil and Filter
Renew).

A\ CAUTION

Raising the engine speed above idle, before the oil reaches all parts of the engine
can cause engine damage or seizure. Onlyraise engine speed after running the
engine for 30 seconds to allow the oil to circulate fully.

A\ CAUTION

If the engine oil pressure is too low, the low oil pressure warning light will
illuminate. If this light stays on when the engine is running, stop the engine
immediately and investigate the cause. Running the engine with low oil pressure

will cause engine damage.

e Start the engine and ensure that the low oil pressure warning light goes out
shortly after starting.

e Stop the engine and check the engine oil level. Adjust if necessary (see Engine
Oil - Level Inspection).

Clutch Cover - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Seat- Removal
e Battery- Removal
1. Disconnect the clutch cable at the clutch cover (see Clutch Cable - Removal).

2. Release the fixing and disconnect the gear change actuator arm at the clutch
cover.

K/
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L0710

Gear change actuator arm
Fixing
Actuator arm alignment mark

hoON~

Gear change actuator arm spilit line

Note
¢ Note the position of the clutch cable brackets prior to removal.

3. Release the fixings securing the clutch cover to the crankcases. Note the position
of the encapsulated fixings and discard.

1. Fixings M6 x 50 mm
2. Fixings M6 x 40 mm
3. Encapsulated fixings M6 x 35 mm

4. Place an oil catch tray beneath the clutch cover to collect any oil that may spill out
on removal.

5. Carefully withdraw the cover.
6. Remove the gasket and clean the surfaces of the crankcase and the clutch cover
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using a lint free cloth.
7. Note the position of the washer on the gear change shaft.

1. Gear change shaft
2. Washer

Clutch Cover - Installation

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator

or damage to the motorcycle.

Note

¢ The sound suppression assembly has been removed from the clutch cover
from VIN 803544. The clutch cover without the sound suppression assembly is

retrofittable to models from the start of production.
e If you install a new clutch cover to an engine before VIN 803544, do not try to

install the sound suppression assembly.

A\ CAUTION

Do not drill or tap the latest condition clutch cover to fit the sound suppression
assembly.
Attempting to drill or tap the latest condition clutch cover may crack the boss.
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A\ CAUTION

A cracked boss will cause oil to leak from the clutch cover.

1. Ensure the washer is correctly positioned on the gear change shaft.

1. Gear change shaft
2. Washer

2. Thoroughly clean the cover and crankcase mating faces.
3. Position a new gasket to the crankcase.
4. Refitthe cover ensuring that the gasket does not become dislodged.

Note

¢ Ensure that the lifter piece claw engages correctly with the pull rod during
assembly. It may be necessary to rotate the lifter piece rack to allow assembly

to take place.
¢ Fixings 4 and 10 are encapsulated and must be replaced during fitment.

5. Refit the two brackets for the clutch cable and fixings as noted during removal,
tighten the fixings as described below:

o Tighten fixings 1 to 13 in the sequence shown below to 10 Nm.

6. Fitthe clutch cable bracket and tighten fixings 14 and 15 to 10 Nm.

o Retighten fixings one, two and sixto 10 Nm.

13 9

5
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Tightening Sequence

¢ Align the splitline on the gear change actuator arm with the alignment mark on
the gear change shaft and fit the actuator arm to the spline. Fit the fixing and
tighten to 8 Nm.

o A

‘»
="

L0710

Gear change actuator arm
Fixing
Actuator arm alignment mark

hoOoDdND~

Gear change actuator arm split line

¢ Refitand adjustthe clutch cable (see Clutch Cable - Installation).
Perform the following operations:

e Battery - Installation

e Seat - Installation
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Alternator Cover - Removal

A\ WARNING

The rotor magnets are very strong. When handling the alternator cover the
magnets may 'grab’ the stator, causing injury to the hands or fingers. When
handling the alternator cover wear suitable gloves and only grip the alternator
cover by the outside surfaces; always keep hands and fingers clear when
handling the alternator cover.

Note

e The alternator and crankshaft position sensor share the same harness.

¢ Note that the white tape on the harnesses within the harness guide aligns with
the upper gap for installation.

¢ Note the routing of the alternator harness for installation.

Perform the following operations:
e Seat- Removal
e Battery- Removal
e Front Sprocket Cover - Removal
¢ Rear Mudguard - Removal

1. Route the alternator harness from the alternator regulator/rectifier to the harness
guide on the crankcase.

2. Remove and discard the fixings and detach the harness guide from the
crankcase.
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2. Harness guide
3. Upper gap
4. White tape

3. Carefully remove the alternator harness from the harness guide.

1. Harness guide
2. Harness

4. Place an oil catch tray beneath the alternator cover to collect any oil that may spill
outon removal.

5. Release the fixings securing the alternator cover to the crankcases.
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Removal Sequence

6. Carefully withdraw the cover.

7. Remove the gasket and clean the surfaces of the crankcase and the alternator
cover using a lint free cloth.

8. Remove and discard the O-rings from the balancer dead shaft.

1. O-ring

2. Balancer dead shaft

Alternator Cover - Installation

A\ WARNING

The rotor magnets are very strong. When handling the alternator cover the
magnets may 'grab’ the stator, causing injury to the hands or fingers. When
handling the alternator cover wear suitable gloves and only grip the alternator
cover by the outside surfaces; always keep hands and fingers clear when
handling the alternator cover.

1. Thoroughly clean the crankcase, harness grommet and alternator cover mating
faces.

2. Fitnew O-rings to the balancer dead shaft.

©
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1. O-rings
2. Balancer dead shaft

3. Position a new gasket to the crankcase dowels.

Note

e When using ThreeBond 1216E the mating faces must come into contact with
each other within five minutes of application.

4. Applya 2 mm (+/-0.5 mm) bead of silicone sealant to the outer surface of the
gasketin the area shown in the diagram below, during manufacture, ThreeBond
1216E is used.

1. Sealant area
2. Gasket

5. Applya 2 mm (+/-0.5 mm) bead of silicone sealant to the area of the alternator
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cover at the location of the harness rubber grommet as shown in the diagram
below, during manufacture, ThreeBond 1216E is used.

1. Sealant area
2. Alternator cover
3. Rubber grommet (harness removed for clarity)

6. Fit the alternator cover and tighten the fixings to 10 Nm, in the sequence shown
below.

Tightening Sequence
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7. Re-tighten fixings one and two to 10 Nm.

8. Route the alternator harness to the alternator regulator/rectifier securing it to its
clips as noted for removal. Connectit to the alternator regulator/rectifier.

9. Carefullyfit the alternator harness into the harness guide as noted for removal.
10. Secure the harness guide to the crankcase and tighten the new fixings to 4 Nm.

Fixings
Harness guide
Upper gap
White tape

1.
2.
3.
4.

Perform the following operations:

e Rear Mudguard - Installation

e Front Sprocket Cover - Installation
e Battery - Installation

e Seat - Installation

Camshaft Cover - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
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e Seat- Removal

e Battery- Removal

e Fuel Tank - Removal

e Ignition Coils - Removal

1. Remove the spark plugs.

2. Progressivelyrelease the camshaft cover fixings.

3. Raise the camshaft cover and manoeuwre it towards the right hand side of the
engine, where it can be removed.

A\ CAUTION

Never use a lever to remove the camshaft cover from the cylinder head.

Using a lever will cause damage to the cylinder head and camshaft cover, which
could lead to an oil leak.

4. Remove the camshaft cover gasket.
5. Discard the camshaft cover gasket and rubber seals.

6. Remove anyresidual oil from the mating face of the cylinder head using a lint free
cloth.

Camshaft Cover - Installation

1. Fita new camshaft cover seal to the camshaft cover. Ensure the groove in the
gasketis correctly seated to the camshaft cover.

2. Position the camshaft cover to the cylinder head. Ensure that the gasket remains
in position.

3. Lubricate the new camshaft cover fixing seals with clean engine oil. Fit the
camshaft cover fixings and seals and tighten until finger tight.

4. Tighten the fixings in the sequence shown to 14 Nm.

5. Retighten fixings one to four to 14 Nm.
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Tightening Sequence

6. Refit the spark plugs and tighten to 12 Nm.
Perform the following operations:

e Ignition Coils - Installation

e Fuel Tank - Installation

e Battery - Installation

e Seat - Installation

Front Sprocket Cover - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Rotating the rear wheel will cause the drive chain to rotate on the sprockets. To
prevent injury, never place loose clothing, fingers or hands near the drive chain or
sprockets. Loose clothing, fingers or the hands could become trapped as the
drive chain rotates on the sprockets causing a crushing injury to the fingers,
hands or other parts of the anatomy.

Perform the following operations:
e Seat- Removal
e Battery- Removal
1. Release the fixings and remove the front sprocket outer cover.

71
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¢ The fixing securing the brake sprocket middle cover also secure the brake
fluid reservoir to the sprocket cover.

1. Fixings

2. Sprocket outer cover

Note

2. Release the fixing and remove the front sprocket middle cover. Discard the fixing.

1. Fixings

2. Sprocket middle cover

A\ CAUTION

To prevent paint damage, do not spill brake fluid onto any area of the bodywork.
Spilled brake fluid will damage paintwork.

3. Detach the brake fluid reservoir from the sprocket cover.

L= ) —7
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1. Brake fluid reservoir
2. Sprocket cover

4. Secure the rear brake fluid reservoir in an upright position.
5. Release the fixings and remove the sprocket cover.

1. Fixings
2. Sprocket cover

Front Sprocket Cover - Inspection

A\ WARNING
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A\ WARNING

Rotating the rear wheel will cause the drive chain to rotate on the sprockets. To
prevent injury, never place loose clothing, fingers or hands near the drive chain or
sprockets. Loose clothing, fingers or the hands could become trapped as the drive
chain rotates on the sprockets causing a crushing injury to the fingers, hands or
other parts of the anatomy.

1. Inspect the rubber grommets, flanged sleeves and rubber buffer for damage or
wear.

Front Sprocket Cover - Installation

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ WARNING

Rotating the rear wheel will cause the drive chain to rotate on the sprockets. To
prevent injury, never place loose clothing, fingers or hands near the drive chain or
sprockets. Loose clothing, fingers or the hands could become trapped as the
drive chain rotates on the sprockets causing a crushing injury to the fingers,
hands or other parts of the anatomy.

1. If removed, refit the grommets to the sprocket cover.

2. Fitthe sprocket cover, ensuring that the flanged sleeves remain in the correct
position.
3. Fitthe sprocket cover fixings and evenly and progressively tighten to 9 Nm.

N5
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1. Fixings
2. Sprocket cover

4. Attach the brake fluid reservoir to the sprocket cover.

1. Brake fluid reservoir
2. Sprocket cover

5. Refit the sprocket middle cover and tighten the new fixing to 3 Nm.
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1. Fixings
2. Sprocket middle cover

6. Refit the sprocket outer cover and tighten the fixings to 9 Nm.

|

1. Fixings

2. Sprocket outer cover

Perform the following operations:
e Battery- Installation
e Seat - Installation

Cylinder Head

Exploded View — Camshaft and Camshaft Drive

22 Nm

10 Nm
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Exploded View — Cylinder Head

10 Nm

See Text
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Cylinder Head - Description

The engine is fitted with an aluminium alloy cylinder head, which carries the
camshaft, valves and spark plugs. The cylinder head is castas a single entity, to
which various components are permanently added after machining.

Asilentrunning camshaft drive chain drives the single overhead camshaft, which
runs directly in the cylinder head without additional bearings.

The crankshaft drives an idler gear, which in turn drives the camshaft drive chain. The
idler gear, and therefore the camshaft rotates in the opposite direction to the
crankshaft.

The engine is fitted with a camshaft drive chain hydraulic tensioner. The tensioner is
fed oil via a galleryin the crankcase. The combination of oil pressure and spring
pressure pushes the plunger against the tensioner blade which tensions the
camshaft drive chain. The hydraulic tensioner has an oil pressure relief valve located
in the plunger thatis setto open between 12 - 16 bar. The chain is guided by two
nylon tensioner blades. The rubbing blade is located in the cylinder barrel by lugs on
the blade. The cylinder head must be removed to remove this blade. The tensioner
blade is secured to the cylinder head by two bolts atits upper end, and its lower end
rests on the tensioner plunger.

Camshaft, valve, valve shim and valve seat wear affect the valve clearances. The
effect of this wear is to change the clearance between the rocker and the adjustment
shim, causing engine noise and/or improper running. If the valve clearances are
incorrect, permanent damage to components in the valve train will take place and
engine performance will be affected.

Oil is supplied to the cylinder head by an internal passageway inside the engine.
Once it arrives at the cylinder head, itis passed through a restrictor, and is then
delivered to the camshaft bearing journals along grooves and bolt holes in the
camshaft frames. The camshaft lobes are splash fed by oil coming from the rocker
arms.

Camshaft Drive Chain Tensioner - Removal

A\ WARNING

Service Manual - Scrambler 1200 XC 160 of 640



A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Seat- Removal

Battery - Removal

Fuel Tank - Removal

Ignition Coils - Removal
Camshaft Cover - Removal

Alternator Cover - Removal

1. Rotate the engine until the T3880601 - Camshaft Timing Pin can be inserted
through the hole in the alternator rotor, crankcase and into the idler gear.

1. T3880601 - Camshaft Timing Pin
2. Timing hole in alternator rotor

2. In addition to the alignment mark, at TDC, the offset slot on the camshaft will align
with the upper surface of the cylinder head.

Service Manual - Scrambler 1200 XC 161 of 640



g

1. Camshaft slot
2. Cylinder head
3. Camshaft ladder (cylinder two)

3. With the aid of an assistant, hold the camshaft drive chain tensioner blade to
keep the camshaft drive chain in position during removal of the tensioner.

1. Camshaft drive chain tensioner blade
2. Tension (hand held)

A\ WARNING

The hydraulic tensioner is under spring tension. Always wear hand, eye, and face
protection when withdrawing the tensioner. Take great care to minimise the risk of
injury and loss of components.
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4.Using T3880649 - Timing Chain Tensioner Socket, unscrew the hydraulic
tensioner body until the plunger spring tension has been released.

1. Tensioner

5. Remove the hydraulic tensioner and discard the O-rings.

Camshaft Drive Chain Tensioner - Inspection

1. Inspect the camshaft drive chain tensioner spring for damage and deformation.
Renew as necessary.

2. Inspect the tip of the camshaft drive chain tensioner plunger for wear and
damage. Renew as necessary.

Camshaft Drive Chain Tensioner - Installation

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

1. Ensure that the camshaft drive chain tensioner blade is in contact with the
camshaft drive chain.

2. Check that the camshaft alignment slot aligns with the cylinder head.

3. To setthe hydraulic tensioner onto the first tooth of the ratchet (i.e. minimum
extension) carry out the following:

Note
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Note

¢ If installing a new hydraulic tensioner, do not release the plunger before fitting.
e If installing the original hydraulic tensioner, the engine oil must be drained out
of the tensioner to enable the plunger to be set onto the first tooth of the

ratchet.

A\ WARNING

The plunger of the camshaft drive chain tensioner is under spring tension. Always
wear hand, eye and facial protection when removing the tensioner as unprotected
areas of the body can be injured if the spring tension is released in an unexpected
or uncontrolled way.

4. Hold the resister ring ends together and pull out the plunger.

cfei_2

1. Resister ring ends
2. Plunger

5. Remove the spring.
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1. Spring

6. While holding the resister ring in place, drain the engine oil into a suitable
container.
7. Ensure the resisterring is correctly located as shown below.

1. Resister ring

8. Refit the spring.
9. Support the tensioner in a soft jawed vice.

10. Hold the resister ends together, close the vice allowing the plunger to be pushed
through the resister ring until the snap ring aligns with the snap ring groove.
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Resister ring
Plunger
Snap ring groove
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Snap ring

11. When the snap ring aligns with the snap ring groove, release the vice and move
one end of the snap ring into the groove. Slowly release the plunger to ensure itis
held in place.

cfej

1. Snapring groove
2. Snapring

12. Fittwo new O-rings to the camshaft drive chain tensioner body.

13. Fit the tensioner to the cylinder head as noted for removal. Using T3880649 -
Timing Chain Tensioner Socket, tighten the tensionerto 16 Nm.

14. Release pressure to the camshaft drive chain tensioner blade, taking care not to
move the tensioner blade.

15. Remove T3880601 - Camshaft Timing Pin.

16. To release the plunger from the snap ring holding the hydraulic tensioner, rotate
the crankshaft anticlockwise until the plungeris released.

17. Rotate the crankshaft clockwise until the T3880601 - Camshaft Timing Pin aligns
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with the hole in the crankcase and the crankshaft.

18. Check that there is tension in the camshaft drive chain and the slot at the
camshaftend is correctly aligned.

Note

o After fitting to the engine, the hydraulic tensioner will be empty of engine oil.
After starting the engine, the camshaft drive chain and tensioner blade will be
noisy until full pressure is felt at the tensioner plunger. This could take up to 5
seconds.

19. Check that the tensioner plunger is correctly located in the middle of the camshaft
drive chain tensioner blade when viewed from above.

20. Rotate the engine through 4 full revolutions, and reset number 1 cylinder to TDC.
Ensure thatthe T3880601 - Camshaft Timing Pin aligns with the hole in the
crankcase and the crankshaft.

1. T3880601 - Camshaft Timing Pin
2. Timing hole in alternator rotor

21. Check that the camshaft timing marks align as shown below.
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1. Camshaft slot
2. Cylinder head
3. Camshaft ladder (cylinder two)

22. Recheck the tensioner plunger location against the camshaft drive chain
tensioner blade.

23. Remove T3880601 - Camshaft Timing Pin.
Perform the following operations:

Alternator Cover - Installation
Camshaft Cover - Installation

Ignition Coils - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Camshaft Drive Chain Rubbing Blade - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Note

e The camshaft drive chain rubbing blade can only be removed after the cylinder
head has been removed.

e The camshaft drive chain tensioner blade can be removed without removing
the cylinder head.

Perform the following operations:
Seat - Removal

Battery - Removal
Fuel Tank - Removal

Engine - Removal
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e Alternator Cover - Removal
e Camshaft Cover - Removal

1. Rotate the engine until T3880039 - Idler Gear Timing Pin can be inserted through
the hole in the alternator rotor, crankcase and into the idler gear.

2. Remove the cylinder head (see Cylinder Head - Removal).
Note

¢ Note the position of the camshaft drive chain rubbing blade upper mounting for
installation.

3. Lift the camshaft drive chain tensioner rubbing blade out of the crankcase.

1. Camshaft drive chain tensioner rubbing blade
2. Mounting lugs

Camshaft Drive Chain Rubbing Blade - Installation

1. Refit the camshaft drive chain rubbing blade. Ensure the lower mounting tip is
correctly located in the upper crankcase and the lugs are located in the barrel as
noted during removal.
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1. Camshaft drive chain tensioner rubbing blade
2. Mounting lugs

2. Refit the cylinder head (see Cylinder Head - Installation).

3. Refitthe camshafts (see Camshaft - Installation).

4. Refitthe camshaft cover (see Camshaft Cover - Installation).
Perform the following operations:

e Alternator Cover - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Camshaft Drive Chain and Idler Gear - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:

Seat - Removal

Battery - Removal
Fuel Tank - Removal

Engine - Removal

A\ WARNING

The rotor magnets are very strong. When handling the alternator cover the
magnets may 'grab’ the stator, causing injury to the hands or fingers. When
handling the alternator cover wear suitable gloves and only grip the alternator
cover by the outside surfaces; always keep hands and fingers clear when
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A\ WARNING

handling the alternator cover

¢ Alternator Cover - Removal
1. Remove the alternator rotor (see Alternator Rotor - Removal).

2. Rotate the engine until T3880039 - Idler Gear Timing Pin can be inserted through
the hole in the crankcase and into the idler gear.

3. Remove the cylinder head (see Cylinder Head - Removal).
4. Remove the cylinder barrels (see Barrels - Removal).

A\ WARNING

Never use a 'dot punch'to mark the camshaft drive chain, camshaft or camshaft
driven gears. Severe engine damage will resultifimpactis applied to machined
parts.

Note

¢ To ensure the camshaft drive chain can be refitted in the same orientation, use
a suitable marker pen to permanently mark one of the outer plates of the
camshaft drive chain prior to removing the camshafts.

¢ Note the side of which the marked outer plate is facing for installation.

5. Secure the idler gear in position using the locking plate supplied with T3880016 -
Balancer Gear C-Spanner-2 by locking the gear teeth as shown below.

1. Idler gear
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2. Locking plate (Part of T3880016 - Balancer Gear
C-Spanner)

3. T3880039 - Idler Gear Timing Pin

6. Remove and discard the fixing from the idler gear shaft.

1. Fixing

7. Withdraw the idler gear shaft and collect the idler gear and camshaft drive chain
from the upper crankcase.
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1. Idler gear shaft
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2. Idler gear
3. Camshaft drive chain

8. Remove the camshaft drive chain from the idler gear.
Camshaft Chain - Inspection

Visual in situ checks can also be made as follows:

1. Check for significant blue discolouration of the drive chain plates indicating
excessive heat build-up.

2. Examine all of the pins for signs of rotation.
3. Check for cracking or deep scratching of the drive chain plates.
4. Check for severe wear of the inner plates as indicated in the diagram below.

OPN0
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For a more thorough check, proceed as follows:
1. Remove the drive chain from the engine.

2. Suspend the drive chain from a pin or hook with a 13 kg weight attached at the
lower end.
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3. Measure across 23 links as shown in the diagram below. If the drive chain is
within limits, the measurement should be no longer than 147.50 mm.
Measurements beyond 147.50 mm indicate that the drive chain mustbe
replaced.
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4. Check for severe wear of the inner surface of the outer plates at the side-contact
points with the sprocket teeth.
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5. Check for signs of stiffness or kinking.
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6. Check for severe wear of the plates in the area shown below.
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7. Ifanyof these symptoms are evident, the camshaft drive chain must be replaced.

Camshaft Drive Chain and Idler Gear - Installation

1. Preload the backlash gear using T3880041 - Idler Gear Timing Wrench and
locking plate T3880016 - Balancer Gear C-Spanner-2 as shown below.

1. Idler gear

2. Locking plate (part of T3880016 - Balancer Gear
C-Spanner)

3. T3880041 - Idler Gear Timing Wrench
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2. Install the camshaft drive chain to the idler gear.

3. Refitthe idler gear to the upper crankcase and install the idler gear shaft. Ensure
that the marked outer plate on the camshaft drive chain is facing the same

direction as noted for removal.

1. Idler gear shaft
2. Idler gear
3. Camshaft drive chain

4. Install T3880039 - Idler Gear Timing Pin through the hole in the crankcase
(alternator side) and through the smaller hole in the idler gear, as shown below.

~
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1. Idler gear
2. Backlash gear

3. T3880039 - Idler Gear Timing Pin

5. Install the idler gear shaft and a new fixing, Counter hold the idler shaft and
tighten the fixing to 10 Nm.

1. Fixing

6. Refit the barrel assembly (see Piston - Installation).
7. Refit the cylinder head (see Cylinder Head - Installation).
8. Refit the camshafts (see Camshaft - Installation).

9. Recheck the tensioner plunger location against the camshaft drive chain
tensioner blade.

10. Remove T3880601 - Camshaft Timing Pin from the crankcase.
11. Remove T3880039 - Idler Gear Timing Pin from the idler gear.
Perform the following operations:

Camshaft Cover - Installation

Alternator Cover - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Exhaust Decompressors
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Note

e The decompressor is an integral part of the camshaft. Any internal parts are
not serviceable and can only be replaced as part of the camshaft. Always refer
to the EPC for parts availability.

Camshaft - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Note

e The camshaft can be removed from the cylinder head without complete
removal of the camshaft drive chain. However, the camshaft drive chain must
first be detached from the camshaft.

Perform the following operations:

Seat - Removal

Battery - Removal
Fuel Tank - Removal

Ignition Coils - Removal
Camshaft Cover - Removal

e Alternator Cover - Removal

1. Rotate the engine until T3880601 - Camshaft Timing Pin can be inserted through
the hole in the alternator rotor, crankcase and into the idler gear.
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1. T3880601 - Camshaft Timing Pin
2. Timing hole in alternator rotor

2. In addition to the alignment mark, at TDC, the offset slot on the camshaft will align
with the upper surface of the cylinder head.

Note

e The T3880650 - Camshaft Timing Plate has two different thickness edges
marked A and B. If side A will not slide smoothly into the camshaft slot side
use side B.

3. Insertthe T3880650 - Camshaft Timing Plate into the camshaft slot. Ensure that
the tool is centrally located on the cylinder head and secure as shown below.

1. T3880650 - Camshaft Timing Plate
2. Camshaft slot
3. Fixings (6 x 12 mm)

4. Remove the camshaft drive chain tensioner (see Camshaft Drive Chain
Tensioner - Removal).

A\ CAUTION

To avoid damage to the camshaft frames, always ensure as many camshaft lobes
as possible are facing downwards. This will reduce stress on the camshaft
frames during removal. Damage to the camshaft frames will resultin replacement
of the complete cylinder head.
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Note

e The camshaft frames can be removed either sequentially or simultaneously.

5. Evenly and progressively release the camshaft frame fixings in the sequence
shown below.

i
i
)

Camshaft Frame Release Sequence

A\ CAUTION

Failure to release the camshaft frame fixings progressively and evenly mayresult
in damage to the camshaft frame, the camshaft or the cylinder head itself. A
damaged camshaft frame cannot be replaced as an individual item. It can only be
obtained as part of a new cylinder head.

6. Once all of the upward force on the camshaft frames has been released, collect
the bolts.

A\ CAUTION

The camshaft frames are located to the cylinder head with dowels. When
removing the camshaft frames collect the dowels atthe same time. Failure to
collect the dowels could cause them to fall into the crankcase and may cause
serious damage to the engine.

7. Remove the camshaft frames.
8. Release the front camshaft timing chain tensioner blade and discard the fixings.
9. Raise the camshaft slightly from the bearing journals, and remove the camshaft
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drive chain tensioner blade.

Tensioner guide

1.

2. Bearing journal

3. Camshaft

10. Detach the camshaft drive chain from the camshaft.

’
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11. Slide the camshaft to the right and remove it from the cylinder head.

Camshaft
2. Camshaft drive chain

1.
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3. Camshaft drive gear

12. Secure the camshaft drive chain to prevent it from falling into the crankcase.

Camshaft - Identification

The single camshaft has four lobes; two inlet and two exhaust. The exhaustlobes
contain decompressors, operated by the drive gear.

cizp

Camshaft

Camshaft - Installation

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator

or damage to the motorcycle.

Accurate camshaft timing can only be obtained using the correcttiming method and
service tools as described below.

A\ CAUTION

The camshaft sprockets are attached to the camshafts using slotted fixing holes.
This allows for very accurate valve timing and therefore improved performance and

fuel economy.
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A\ CAUTION

Never fit the camshaft sprockets without correctly setting the camshaft timing
using the service tools and timing procedure described below. Severe engine
damage will result from incorrect valve timing adjustment.

1. If not alreadyinstalled, install the T3880601 - Camshaft Timing Pin.

2. Thoroughly clean the camshaft and journals. Lubricate the camshaft with clean
engine oil before fitting to the cylinder head.

Note

¢ Ensure the sprocket fixings are centrally located within the slotted holes of the

sprocket.
e DO NOT tighten the fixings at this stage; the sprocket must be free to rotate.

3. If removed, refit the camshaft sprocket noting its orientation, and secure using the
original fixings.

4. Locate the camshaft to the cylinder head from the right hand side, hooking the
camshaft drive chain over the sprocket.

5. Align the slotin the camshaft end to the upper surface of the cylinder head.

6. Lift the camshaft slightly from the bearing journals, refit the camshaft drive chain
tensioner blade. Tighten the new fixings to 10 Nm.

cizr

1. Tensioner blade
2. Bearing journal
3. Camshaft

Note
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Note

e It is not necessary to fit the rocker arms at this stage.

7. Temporarily secure number two cylinder camshaft ladder to the cylinder head with
a rocker shaft and one fixing,

1. Camshaft slot
2. Cylinder head
3. Camshaft ladder (cylinder two)

8. Adjust the camshaft sprocket, so that the camshaft chain is taut on the inlet side
(rear) of the engine.

9. Ensure there is no slack in the chain between the crankshaft and the sprocket
and the sprocket fixings are centrally located within the slotted holes.
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1. Camshaft slot
2. Fixing (one of two on camshaft sprocket)

Note

e The T3880650 - Camshaft Timing Plate has two different thickness edges
marked A and B. If side A will not slide smoothly into the camshaft slot side
use side B.

10. Insertthe T3880650 - Camshaft Timing Plate into the camshaft slot. Ensure that
the tool is centrally located on the cylinder head and secure as shown below.

1. T3880650 - Camshaft Timing Plate
2. Camshaft
3. Fixings (6 x 12 mm)

11. Check that the camshaft drive chain is engaged around the idler gear and the
camshaft sprocketis positioned against the tensioner blade.

12. Fitthe T3880651 - Timing Chain Tensioner and tighten to 16 Nm.

=
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1. T3880651 - Timing Chain Tensioner

A\ cAUTION

The torque value stated is veryimportant to accurate timing. Always use the correct
value of 0.6 Nm, as setusing T3880609 - Timing Torque Limiter. Using an
incorrect torque value will resultin incorrect valve timing being set, or damage to
the tensioner blade or other valve train components. Either condition mayresultin
serious damage to the engine, reduced engine performance, or reduced fuel
economy.

Note
e The T3880609 - Timing Torque Limiter is pre-set to 0.6 Nm.

13. Using the T3880609 - Timing Torque Limiter, tighten the internal screw thread to

0.6 Nm
ﬁ
3
T

1. T3880651 - Timing Chain Tensioner
2. Adaptor
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3. T3880609 - Timing Torque Limiter

14. Remove and discard the accessible camshaft sprocket fixing. Install a new
encapsulated fixing and tighten to 22 Nm.

15. Remove the T3880601 - Camshaft Timing Pin.

A\ CAUTION

Always check that the T3880650 - Camshaft Timing Plate has been removed
before rotating the engine. Severe damage will result to the camshafts or
T3880650 - Camshaft Timing Plate if engine rotation is attempted with the tool
installed.

16. Rotate the engine until the remaining sprocket fixing is accessible.
17. Refit the T3880601 - Camshaft Timing Pin.

18. Remove and discard the remaining camshaft sprocket fixing. Install a new
encapsulated fixing and tighten to 22 Nm.

19. Remove T3880601 - Camshaft Timing Pin.
Note

e With the aid of an assistant, hold the camshaft drive chain taut during removal
of the T3880651 - Timing Chain Tensioner.

20. Release the tension on the T3880651 - Timing Chain Tensioner.

21. Refitthe timing chain tensioner, incorporating two new O-rings (see Camshaft
Drive Chain Tensioner - Installation).

22. To activate the tensioner, rotate the crankshaft anticlockwise two complete turns,
using the fixing fitted to the end of the crankshaft. Stop rotation when number 1
cylinder is at top dead centre (TDC).

Note

e Before inserting the timing pin, ensure the slot on the camshaft is aligned with
the upper surface of the cylinder head.

23. Insertthe T3880601 - Camshaft Timing Pin into the timing holes in the crankcase
and crankshaft.
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1. T3880601 - Camshaft Timing Pin
2. Timing hole in alternator rotor

Note

e The T3880650 - Camshaft Timing Plate has two different thickness edges
marked A and B. If side A will not slide smoothly into the camshaft slot side
use side B.

24. Check that the T3880650 - Camshaft Timing Plate fits into the camshaft slot (to
check that the camshaft timing has not moved during the removal of the
T3880651 - Timing Chain Tensioner.

25. Lubricate the camshaft bearing areas of the camshaft frame with a 50/50 solution
of engine oil and molybdenum disulphide grease.

26. Fit the shims to the valves as noted during removal.
27. Position cylinder one camshaft frame to the cylinder head.
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1. Camshaft ladder (cylinder 2)
2. Camshaft ladder (cylinder 1
3. Shims (cylinder 2 inlet)
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4. Shims (cylinder1 inlet)
5. Shims (cylinder 2 exhaust)
6. Shims (cylinder 1 exhaust)

28. Remove the T3880650 - Camshaft Timing Plate.
29. Remove the T3880601 - Camshaft Timing Pin.
30. Lubricate the threads of the camshaft frame fixings with clean engine oil.

31. Fitthe rocker shafts with the dot marks facing upwards and toward the camshaft
drive gear.

32. Fitthe inlet and exhaust rocker shafts to cylinder number one as shown below.
Do not fully tighten at this stage.

33. Finger-tighten the fixings until the under head areas are in contact with the
camshaft frame.

1. Fixings (inlet rocker shaft)
2. Fixings (exhaust rocker shaft)
3. Dot mark

34. Remove the fixing and rocker shaft from cylinder number two camshaft frame.
35. Lubricate the threads of the camshaft frame fixings with clean engine oil.

Note

¢ The rocker shaft must be fitted with the dot marks facing upwards and toward
the camshaft drive gear.

36. Fit the inlet and exhaust rockers and shafts to cylinder number two. Do not fully
tighten at this stage.
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1. Dot mark
2. Rocker shaft

37. Tighten the fixings hand tight until the rocker shafts are in contact with the
camshaft frame.

A\ CAUTION

To avoid damage to the camshaft frame, always ensure as many camshaft lobes
as possible are facing away from the rocker shaft. This will reduce stress on the

camshaft frame during assembly. Damage to the camshaft frame will resultin
replacement of the cylinder head.

38. In the sequence shown below,
o Tighten cylinder one camshaft frame fixings to 5 Nm.
o Tighten cylinder one camshaft frame fixings to 12 Nm.

Service Manual - Scrambler 1200 XC 190 of 640



Cylinder One Camshaft Frame Tightening Sequence

o Tighten cylinder two camshaft frame fixings to 5 Nm.
o Tighten cylinder two camshaft frame fixings to 12 Nm.
U
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Cylinder Two Camshaft Frame Tightening Sequence

A\ CAUTION

If any components have been renewed, the valve clearances mustbe checked
and adjusted. Running with incorrectly adjusted valve clearances may cause
excess engine noise, rough running and engine damage.

39. Check all of the valve clearances and adjust as necessary until the correct
clearances are achieved (see Valve Clearance Adjustment).

Perform the following operations:
e Alternator Cover - Installation
Camshaft Cover - Installation

Ignition Coils - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation
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Valve Clearance

Camshaft, valve, valve shim and valve seat wear affect the valve clearances. The
effect of this wear is to change the clearance between the rocker and the adjustment
shim, causing engine noise and/or improper running. If the valve clearances are
incorrect, permanent damage to components in the valve train will take place and
engine performance will be affected.

Note

¢ Valve clearance adjustment must be carried out with the engine cold.
e When replacing a valve shim, always refer to the EPC.

e For valve clearance specifications (see Cylinder Head and Valves).

Valve Clearance Adjustment

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Seat- Removal
e Battery- Removal
e Fuel Tank - Removal

Note

¢ Valve clearance checking and adjustment must be carried out with the engine
cold.

1. Remove the camshaft cover (see Camshaft Cover - Removal).
Note

¢ Removing the spark plugs reduces compression therefore allowing the engine
to be rotated freely.

2. Remove the spark plugs.

3. Select a high gear and, using the rear wheel, rotate the engine until a camshaft
lobe is positioned pointing directly away from the roller on the rocker shaft.

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

5. Measure and record all valve clearances as described previously.

6. Release the two rocker shaft retaining bolts and remove the rocker shaft and
rocker arm of a valve that requires adjustment.

)
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Rocker shaft

Rocker arm

Shims (cylinder 1 inlet shown)
Camshaft

hoOoDdND~

Note

¢ The underside of the shim displays the shim size.
¢ Always place the shim with the shim size facing towards the valve.
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7. Remove the shim from the valve(s) that requires adjustment.
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1. Shim
2. Valve

8. Measure the original shim, using a micrometer.

9. Calculate the shim thickness required to give the correct clearance, for
specifications refer toCylinder Head and Valves.

o Clearance too small - Fit a thinner shim.
o Clearance too large - Fit a thicker shim.

Note

e Shims are available ranging from 2.00 mm to 3.20 mm in increments of 0.025
mm.
10. Fit the selected shim to the valve.

11. Refit the rocker arm and shaft, tighten the bolts in the sequence shown below to
10 Nm.
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Rocker Shaft Tightening Sequence

12. Repeat the procedure until all valves requiring adjustment have been correctly
set.
13. Rotate the engine several times to fully seat the shims.
14. Repeat the clearance checks on all valves, adjust as necessary.
15. Refit the camshaft cover (see Camshaft Cover - Installation).
Perform the following operations:
e Fuel Tank - Installation
e Battery - Installation
e Seat - Installation

Cylinder Head - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Seat- Removal

Battery - Removal
Fuel Tank - Removal

Engine - Removal
Camshaft Cover - Removal

e Camshaft- Removal

. Noting their position and the thickness of the shims, remove all eight shims from
the cylinder head.
. Progressivelyrelease the cylinder head bolts in the order shown below.
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Cylinder Head Bolt Release Sequence
3. Remove the cylinder head bolts, retain the washers and discard the cylinder head
bolts.
Note

¢ If necessary, lightly tap the cylinder head with a soft-faced mallet to break the
gasket seal.

4. Remove the cylinder head from the crankcase.
5. Remove and discard the cylinder head gasket.

Note

¢ Note the position of the camshaft drive chain rubbing blade upper mounting for
installation.

6. Lift the camshaft drive chain tensioner rubbing blade out of the crankcase.

1. Camshaft drive chain tensioner rubbing blade
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2. Mounting lugs

7. Using T3880308 - Cylinder Barrel Clamps and two of the cylinder head bolts,
hold the cylinder barrel in position.
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1. Cylinder head bolts
2. T3880308 - Cylinder Barrel Clamps

Cylinder Head - Inspection

1. Thoroughly clean the surface of the cylinder head and check for damage and/or
pitting of the combustion chambers.

2.Using a straight edge and feeler gauges, check the cylinder head face for warp,
which could lead to gasket failure. Replace the cylinder head if warped beyond
the flatness limit.

Service Manual - Scrambler 1200 XC 197 of 640



1. Cylinder head
2. Straight edge
3. Feeler gauges

3. For specifications refer to (Cylinder Head and Valves).
4. Inspect the valve guides for damage or wear.

5. If a valve guide is found to be worn beyond the service limit, the complete cylinder
head must be renewed.

6. For specifications refer to (Cylinder Head and Valves).
7. Check the camshaft drive chain rubbing blades. Renew if worn or damaged.

A\ CAUTION

Ensure all traces of fluid (coolant, oil etc.) are removed from the threaded holes in
the crankcase. Should any fluid remain in any of the threaded holes, severe
crankcase damage could result from hydraulic locking of head bolts on assembly
of the engine.

Cylinder Head - Installation

1. Thoroughly clean the upper faces of the cylinder barrel.

2. Refitthe camshaft drive chain rubbing blade. Ensure the lower mounting tip is
correctly located in the upper crankcase and the lugs are located in the barrel as
noted during removal.
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1. Camshaft drive chain tensioner rubbing blade
2. Mounting lugs

3. Ensure that both cylinder head dowels are correctly located in the cylinder barrel.

4. Position a new cylinder head gasket to the cylinder barrel, ensuring the gasketis
fitted with the lettering uppermost and to the rear of the engine.
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1. Head gasket markings

Note

e Ensure the drive chain is fitted to the idler gear and located centrally on the
tensioner blade.

5. Position the cylinder head over the camshaft drive chain rubbing blade and locate
itonto the dowels.

6. Position the washers onto the new cylinder head bolts and lubricate the bolt
threads with clean engine oil.

A\ CAUTION

Use the correct procedure to tighten the cylinder head bolts carefully following the
four-stage procedure below. This will ensure the long-term reliability of the cylinder
head gasket.

Failure to follow the correct tightening procedure maylead to engine damage and
premature failure of the cylinder head gasket.

7. In the following sequence, tighten the cylinder new head bolts in four stages as
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follows:
o Tighten the bolts to 20 Nm.
o Tighten the bolts to 30 Nm.

o Tighten the bolts through a further 150° using T3880105 - Torque Angle Gauge or
similar to measure the torque-angle.

o Carryout a torque over-check of the bolts to 60 Nm.

Tightening Sequence

8. Lubricate the valve shims with a 50/50 solution of molybdenum disulphide
grease and engine oil, then refit them to their original locations in the cylinder
head.

Perform the following operations:
e Camshaft - Installation

Valve Clearance Adjustment
Camshaft Cover - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Start the engine and allow it to idle while checking for air, oil, coolant and exhaust
leaks.

Rectify as necessary.

Valves and Valve Stem Seals - Removal

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

gadh

Valve removal

2. 0Once the collets are released, remove the following items:
o Valve spring retainer

o Valve spring

o \Valve spring base

o Valve stem oil seal

o Valve (deburr before removal).
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1. Valve stem seal

Note

e Ensure the inlet and exhaust valve components do not become mixed.

Collets

Valve spring retainer
Valve spring

Valve spring base
Valve stem oil seal

o gk b=

Valve

Valves and Valve Stem Seals - Installation

1. Lubricate the valve stems with a 50/50 solution of engine oil and molybdenum
disulphide grease.

2. Install the valve into the valve guide and refit the spring base to the valve spring
recess in the head.

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

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

e Firstly, press the seal down the valve stem until the lower side of the seal
comes into contact with the valve guide. Greater resistance is felt at this
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Note

contact point and further gentle pressure is then required to locate the seal
over the top end of the valve guide.

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

A\ cAUTION

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

1. Install the valve spring over the valve stem. Ensure the close wound, colour coded
ends of the springs are fitted downwards (towards the piston).

2. Fitthe valve spring retainer.

3. Compress the valve spring ensuring that the spring is compressed squarely to
prevent damage to the valve stem and cylinder head.

4. Fit the valve collets ensuring correct collet location in the spring retainer and valve
as the spring compressor is released.

A\ CAUTION

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

Valve Face Inspection

Remove any carbon build-up from the valve head area. Examine the valve seat face,
checking in particular for signs of cracking or pitting.

Valve Stems

If a valve stem is found to be worn beyond the service limit, the valve must be
renewed.
Refer to Cylinder Head and Valves.

Barrels and Pistons

Exploded View - Barrels and Pistons
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Barrels - Removal

A\ WARNING

or damage to the motorcycle.

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator

Perform the following operations:

e Seat- Removal
e Battery- Removal
e Fuel Tank - Removal
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Engine - Removal
Alternator Cover - Removal

Camshaft Cover - Removal

Cylinder Head - Removal

1. Clean the area around the barrel base gasketjointto prevent dirt falling into the
crankcase when the barrels are removed.

. Ensure the pistons are level with each other then break the seal of the base
gasket joint.

N

A\ cAUTION

Do not strike or lever against the barrel cooling fins to break the seal as the fins
are easilydamaged.

Note

e Secure the camshaft drive chain to ensure that it does not fall into the
crankcase during removal of the barrels.

A\ CAUTION

Support the pistons as the barrels are removed to prevent piston damage.

3. Lift off the barrels and recover the locating dowels.

1. Locating dowels

4. Remove and discard the base gasket.
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Barrels - Inspection

1. The cylinder barrels are not measurable in service, (see Piston Specifications -
1200).

Barrels - Installation

1. Thoroughly clean the mating surfaces of the crankcase and barrels taking care
not to damage the mating surfaces.

2. Fita new base gasket and refit the locating dowels as noted during removal.

3. Using suitable spacers to support the pistons whilst preventing contact with the
crankcase, rotate the crankshaft to position the pistons level with each other.

SN
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150mm
F5mm

1. Pistons
2. Spacer
3. Crankcase

A\ CAUTION

Do not allow the pistons to fall againstthe crankcase when turning the engine.
Piston and/or crankcase damage could occur if the pistons are not supported
while turning the engine.

4. Ensure the piston ring end gaps are correctly positioned (see Piston Rings -
Assembly).

Note

e Ensure the barrels and pistons are clean prior to installation.
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5. Lubricate the piston rings and the cylinder bores with clean engine oil.

A\ CAUTION

Do not allow the full weight of the barrels to rest unsupported on the pistons.
Failure to support the barrels may resultin piston ring breakage.

A\ CAUTION

Do not force the pistons into their bores. The base of each bore is chamfered to
ease installation and excess force should not be needed. If either piston jams, lift
the barrels slightly and check the rings are correctly located into their grooves
before continuing. The use of force may resultin piston ring breakage.

6. With the aid of an assistant, ease the barrels carefully over the pistons whilst
guiding the piston rings into the base of the cylinder bores.

1. Piston
2. Barrel
3. Spacer

7. Slide the barrels fullydown, remove the spacers and locate on the dowels.
8. Refit the cylinder head (see Cylinder Head - Installation).
9. Refit the camshafts (see page Camshaft - Installation).

10. Recheck the tensioner plunger location against the camshaft drive chain
tensioner blade.

11. Remove T3880039 - Idler Gear Timing Pin from the crankcase.
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12. Refitthe camshaft cover (see Camshaft Cover - Installation).
Perform the following operations:

Alternator Cover - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Piston - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
Seat - Removal

Battery - Removal
Fuel Tank - Removal

Barrels - Removal

Note

e If both pistons are being removed, mark each piston to ensure it is refitted in
its original location.

1. Remove and discard the gudgeon pin circlip from one side of the piston.

A\ CAUTION

If a circlip is dropped into the crankcase, it must be recovered before the
crankshaftis rotated. Failure to do so will resultin serious engine damage.
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1. Circlip

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

A\ CAUTION

Never force the gudgeon pin through the piston. This may cause damage to the
piston which may also damage the cylinder barrel when assembled.

Note

e If 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 removed.

3. Remove the remaining circlip from the piston and discard it.
4. Remove the piston rings.

Note

¢ The rings may be removed using a proprietary piston ring expander tool or, if a
tool is not available, carefully spread the ring opening using thumb pressure
then push up on the opposite side of the ring to remove it from the piston.

Piston - Wear Check

1. Remove any carbon build-up from the piston crown. Inspect the piston crown for
signs of pitting and check the piston skirt and ring grooves for signs of wear or
scuffing. Ifany sign of damage is found, renew the piston.

2. Measure the piston outside diameter 10 mm +/- 3 mm from the bottom of the
piston and at 90° to the direction of the gudgeon pin.
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1. Piston outside diameter
2. Measurement point

3. Always refer to the specifications table (see Piston).
4. Replace the piston and rings if outside the specified limit.

Piston - Installation

1. Fita new circlip to the inside of the piston. Ensure the circlip is correctly located in
the piston groove.

A\ WARNING

Failure to use new gudgeon pin circlips could allow the pin to detach from the
piston. This could seize the engine resulting in loss of motorcycle control and an
accident.
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1. Circlip Fitment

2. Lubricate the connecting rod small-end and gudgeon pin with clean engine oil.

3. Align the piston with the connecting rod, ensuring the triangular mark on the
piston crown is facing towards the front of the engine.

Note

o If the original pistons are being refitted, ensure they are fitted in their original
locations.

4. Insert the gudgeon pin into the piston and push it fully into position.

Gudgeon Pin

5. Secure the gudgeon pin in position with the remaining new circlip. Ensure the
circlip is correctly located in the piston groove.

A\ cAUTION
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A\ CAUTION

If a circlip is dropped into the crankcase, it must be recovered before the
crankshaftis rotated. Failure to do so will resultin serious engine damage.

p
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1. Circlip

A\ CAUTION

Do not allow the pistons to fall againstthe crankcase when turning the engine.
Piston and/or crankcase damage could occur if the pistons are not supported
while turning the engine.

6. Install the remaining piston.
Perform the following operations:
Barrels - Installation

Fuel Tank - Installation

Battery - Installation
Seat - Installation

Piston Ring to Groove - Clearance

Note

¢ Prior to removing the rings, check the ring-to-groove clearance of each
compression ring.
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1. With the piston rings correctly installed on the piston, check the ring-to-groove
clearance of each compression ring, using a feeler gauge.

capg

Piston Ring-to-Groove Clearance Check

2. When checking the piston ring to groove clearance, always refer to the
specifications table (see Piston).

Note

o If the ring-to-groove clearance is too large, replace the piston rings with a new

set.
¢ If the gap remains too large with new piston rings, the piston must also be

replaced.
o If the gap is too small, check the piston ring grooves closely for distortion,

replacing the piston as necessary. Do not file the ring grooves.

Piston Rings - Removal

A\ CAUTION

Do not expand the piston rings any more than is necessary to allow them to be
removed from the piston. The rings are brittle and will break if expanded too much.

1. Ease the top compression ring out of its groove and remove it from the top of the
piston.
2. Remove the second compression ring in the same way.

Note
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Note

e The top and second compression rings are different and are not
interchangeable (see Piston Rings - Assembly).

e Piston rings must be removed from the piston using hand pressure only. Do
not overextend the piston rings during removal.

o If the piston rings are to be reused, note the orientation of the oil control rings
prior to removal.

3. Remove the oil control rings and expanders.

Note

e If the piston rings are to be reused, keep them with their respective piston to
ensure they are refitted in their original locations.

Piston Ring - End Gap

1. Check each piston ring end gap as follows.

Note

e The piston ring end gap must be measured in the cylinder bore to which the
piston ring will be fitted to on installation.

e Ensure all piston rings are fitted in their original locations (if original rings are
being reused) or to the piston/bore which the end gaps were checked (if new
rings are being installed).

2.

o Position the piston ring into the top of the cylinder bore.

o Using the piston crown, push the piston ring down into the bore (the piston will
keep the piston ring square) until the third groove of the piston is level with the top
of the bore.

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

o P~
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1. Checking piston ring end gap

3. When checking the piston ring end gap, always refer to the specifications table
(see Piston).

Note

If the end gap is too large, replace the piston rings with a new set.

If the gap remains too large with new piston rings, both the pistons and barrels
must be replaced.

If the gap is too small, check the cylinder bore for distortion, replacing as
necessary.

Do not file the piston rings.

4. Repeat the procedure for the remaining piston rings.

Piston Rings - Assembly

1. Ensure the piston ring grooves are clean.

Note

e Ensure all piston rings are fitted in their original locations (if original rings are
being reused) or to the piston/bore which the end gaps were checked (if new
rings are being fitted).

A\ CAUTION

Do not expand the piston rings any more than is necessaryto allow them to be
installed on the piston. The rings are brittle and will break if expanded too much.

2. Fit the oil control ring expander to the piston then install the upper and lower
control rings (the oil control rings are both the same and can be fitted either way
up).

3. Fitthe second compression ring carefully to the piston, ensuring its 2T mark is
facing upwards.

4. Fitthe top compression ring to the piston ensuring its 1T mark is facing upwards.

Note

e Ensure the second and top compression rings are correctly installed.

e The second and top compression rings are different and are not
interchangeable.

¢ The top ring can be identified by the chamfer on its upper inside edge.

e The second ring has no chamfer.
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Piston Ring Identification

5. Ensure all piston rings move freely in their grooves.

6. Position the piston ring end gaps as follows (piston viewed from above, triangular
mark facing forwards).

4\// 0
PN
) 27 s

Piston Ring End Gap Locations
1. Topring

2. Secondring

3. First steel oil control ring
4

Oil control ring expander
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5. Second steel oil control ring

Note

e The top compression ring gap should be in the 12 o'clock position.

e The second compression ring gap should be in the 6 o'clock position.
¢ The first oil control ring gap should be in the 12 o'clock position.

e The second oil control ring gap should be in the 6 o'clock position.

e The oil control ring expander gap should be in the 7 o'clock position.

Clutch

Exploded View — Clutch Controls

12 Nm
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Exploded View — Clutch

10 Nm

Clutch Cable - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.
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Perform the following operations:
e Seat- Removal
e Battery- Removal
e Fuel Tank - Removal

1. Loosen the cable lock nut and release the adjuster at the clutch cover end to give
maximum playin the cable.

1. Clutch cable
2. Adjuster nut
3. Lock nut

2. From the left hand side of the headstock, remove the cable retaining bracket and
discard its fixings.

L0713
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1. Clutch cable
2. Fixings

3. Detach the inner clutch cable from the boss on the clutch actuating arm.

1. Clutch cable
2. Boss

4. Detach the cable retaining guides from the frame down tube.
5. Align the cable adjuster and lever bracket slots.

6. Pull in the clutch lever and turn the inner cable adjuster anticlockwise through the
lock nut, until the cable can be detached from the lever.
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L0707

1. Cable adjuster/lever bracket slots
2. Cable release point

Note

¢ To ensure the same route can be followed on installation, tie a length of string
to one end while pulling the cable through from the other. When installing the
new cable, tie the string to one end of the cable and use it to guide the new
cable into position.

7. Noting the cable routing and retaining guides, remove the cable from the
motorcycle

Clutch Cable - Inspection

1. Check the inner cable for free movement through the outer cable.
2. Examine the inner cable for frayed strands.

3. Examine the two inner cable nipples for signs of looseness and damage.
Replace the cable if necessary.

Clutch Cable - Installation

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

1. Ensure the steering is set to the straight ahead position.

2. Position the cable to the motorcycle following the same routing as noted during
removal.

3. Attach the inner cable to the boss on the clutch actuating arm using a reversal of
the removal process.

4. Refit the outer cable to the adjuster bracket at the clutch cover end.
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1. Clutch cable
2. Adjuster nut
3. Lock nut

5. Refit the cable retaining guides to the frame down tube.

6. Refit the cable retaining bracket to the headstock and using new fixings tighten to
3 Nm.

L0713

1. Clutch cable
2. Fixings

7. Setthe lever adjuster to a point where an equal adjustmentis possible in both
directions.

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

9. Operate the clutch lever several times and recheck the amount of free play
present.

10. Tighten the clutch adjuster bracket lock nut at the clutch cover end to 3 Nm.
11. Set the final adjustment of the cable to give 1 - 2 mm of free play at the lever by
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turning the adjuster nut and lock nut at the lever end. Secure the setting with the
knurled lock nut.

L0704

1. Clutch lever
2. Correct setting,1 -2 mm

Perform the following operations:

Clutch Lifter Arm - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately

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

Perform the following operations:
e Clutch Cover - Removal

Note

o If the clutch lifter arm is removed, the oil seal for the lifter arm in the clutch
cover must be replaced.

¢ Note the orientation of the clutch lifter arm for installation.
¢ Note the position and orientation of the lifter arm spring for installation.

1. Remove the clutch lifter arm spring.

L
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1. Spring

2. Pull out the lifter arm from the clutch cover.

ckfi

1. Clutch lifter arm plate

3. Using a suitable tool, carefully remove the oil seal in the clutch cover without
damaging the clutch cover.

4. Check the condition of the needle roller bearings and the lifter arm for damage. If
necessary renew the needle roller bearings and clutch lifter arm.

1 2/
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1. OQil seal
2. Clutch cover
3. Needle roller bearings

Clutch Lifter Arm - Installation

A\ WARNING

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

1. Press a new clutch lifter rod oil seal to the clutch cover, ensure the sealing lip is
facing inwards.

2. Lubricate the seal lip with molybdenum disulphide grease and fit the clutch lifter
arm into the clutch cover as noted for removal.
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1. Clutch lifter arm

3. Before fitting the spring, ensure the lifter arm plate is positioned as shown in the
following illustration.

[ ] —

\M\ o
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1

ckfi

1. Clutch lifter arm plate

Note

e The horizontal tang on the spring fits into the slot of the clutch lifter arm.

N X
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4. Fitthe spring as noted for removal.

1

N
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1. Spring

5. Check the operation of the clutch lifter arm before installing the clutch cover.
Perform the following operations:

e Clutch Cover - Installation

Clutch - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Clutch Cover - Removal

Note
e The spring seats will remain seated in the pressure plate during removal.

1. Release the three fixings, remove the stopper plate, springs and pressure plate.

Fixings

Stopper plate
Springs

N~

Spring seats
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5. Pressure Plate

2. Remove the pull rod and bearing from the clutch pressure plate.

1. Pullrod
2. Bearing
3. Clutch pressure plate

3. Remove the clutch plates, anti-judder seat washers and springs, noting the
orientation of the each component as they are removed.

Note

e The two outermost and the inner friction plate are different to the remainder
and must not be fitted in any other position.
o Refer to Friction Plate Inspection for details of clutch friction plate inspection.

4. Engage second gear and lock the inner and outer clutch drums together using
T3880307 - Clutch Anti-rotation Jig as shown below.
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1. T3880307 - Clutch Anti-rotation Jig

5. Release the clutch centre nut.

6. Remove the centre nut, Belleville washer, plain washer, clutch inner drum and
thrust washer.

7. Discard both the Belleville washer and plain washer.

A\ CAUTION

Do notremove the bearing sleeve from the shaft.

Removing the bearing sleeve will allow the oil pump drive chain to become
dislodged.

If the oil pump drive chain becomes dislodged the oil pump will not operate
causing severe engine damage.

8. Slide the bearing sleeve forward and backwards a maximum of 10 mm to allow
the needle roller bearing to become dislodged.

9. Remove the needle roller bearing from the clutch outer drum.

Z o\\‘\‘
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1. Bearing sleeve
2. Needle roller bearing
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3. Shaft
10. Slide the clutch outer drum away from the gearboxinput shaft.
Friction Plate Inspection

Thickness

Note

o If any friction plate thickness is outside the service limit, replace the friction
plates as a set.

1. Measure the thickness of the friction plate.

)
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1. Clutch friction plate
2. For the clutch friction plate thickness, refer to Clutch and Primary Drive.
Steel Plate Inspection

Bend/warp

Check all plates for bend and warp as follows:

1. Place the plate being checked on a clean surface plate and attemptto pass a
feeler gauge of the maximum service limit thickness between the steel plate and
surface plate. If the feeler gauge can be passed beneath the steel plate atany
point, renew the plates as a set.
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1. Steel plate
2. Feeler gauge
3. Surface plate

2. For specifications refer toClutch and Primary Drive.

Clutch Pack - Height

Note

e The clutch pack height is critical for a smooth operation of the transmission
and must be measured prior to installation of new clutch plates.

When building a new clutch pack, its height must be correct. To achieve this, build the
new clutch pack using the following:

e 2 xnew outer friction plates

e 5 xnew friction plates

¢ 1 xnew inner friction plate

6 x steel plates, 2.0 mm thick

1 x outer steel plate, 2.0 mm thick.
1. Arrange the new friction and new steel plates in a stack as shown below.
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«Engine Side

Outer friction plates

Friction plates

Inner friction plate

Steel plate, 2.0 mm thickness

ok oobd-=

Outer steel plate, 2.0 mm thickness

2. Place the assembled clutch pack on a flat surface and measure its height as
shown below.

T0943_1

1. Clutch pack height

3. The clutch pack height for this clutch assemblyis shown in the specification table
see Clutch and Primary Drive.

4. If the clutch pack is too high, continue from step 5, omit step 6 then continue from
step 7. If the clutch pack is too low, continue from step 6.

Note

¢ 1.6 mm and 2.3 mm steel plates are available, refer to the Parts Catalogue for
part numbers.
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Note
¢ No more than one 1.6 mm thick steel plate is to be used in the clutch pack.

5. If the clutch pack heightis too high, replace the 2.0 mm steel plate indicated
below with a new 1.6 mm steel plate.

< Engine Side

1. 2.0 mm steel plate to be replaced

Note
¢ No more than one 2.3 mm thick steel plate is to be used in the clutch pack.

6. If the clutch pack heightis too low, replace the 2.0 mm steel plate indicated below
with a new 2.3 mm steel plate.

N

< Engine Side
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1. 2.0 mm steel plate to be replaced

7. Recheck the clutch pack height as described previously.

Clutch - Installation

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

A\ CAUTION

Ensure the oil pump drive chain is engaged with the oil pump drive gears.
Running the engine without drive to the oil pump will stop oil supply to the engine.
Running the engine without oil pressure will cause severe engine damage.

1. Visually check the oil pump drive chain is engaged with the drive gears.

J N )

1. Oil pump drive sprocket

2. Oil pump drive chain
3. Pump sprocket

2. Position the clutch outer drum assembly to the input shaft and align the oil pump
sprocket drive pegs with the corresponding holes in the rear of the clutch outer
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drum.

1. Clutch outer drum (rear view)

2. Oil pump sprocket drive pegs
3. Clutch outer drum sprocket drive holes

3. While holding the clutch outer drum in position and ensuring correct engagement
with the oil pump drive, refit the bearing.
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1. Outer drum

2. Bearing sleeve
3. Needle roller bearing
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Note

e When the bearing and sleeve are correctly fitted, it will be a flush fit with the
clutch drum face.

4. Fitthe thrust washer to the shaft.
5. Fitthe clutch inner drum.

6. Fitthe flat washer, a new Belleville washer (OUT mark facing outwards), and a
new centre nut.

Shaft

Thrust washer

Clutch inner drum

Flat washer

Belleville Washer OUT Mark
Centre nut

o gk obd-~

7. Using T3880307 - Clutch Anti-rotation Jig, lock the inner and outer drums
together. Depress the rear brake pedal to prevent the engine rotating, and tighten
the centre nutto 98 Nm.

8. Remove T3880307 - Clutch Anti-rotation Jig.
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1. T3880307 - Clutch Anti-rotation Jig

9. Disengage second gear and check for free rotation of the clutch inner drum.
10. Using a suitable pin punch, stake the nut to the shaft.

Note

¢ Always refer to the Clutch Pack - Height prior to fitting new clutch plates to the
motorcycle.

11. Coat all clutch friction plates in clean engine oil before fitting the friction plates,
steel plates, anti-judder spring and anti-judder seat washer to the clutch basket
in the same order and orientation as noted during removal.

Note

¢ The inner and the two outermost friction plates are different to the other
friction plates. They must be fitted in their noted positions.

e The outer steel plate is different to the other plates. It must be fitted in its
noted position.

1. Clutch outer drum
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Clutch inner drum
Anti-judder seat washer
Anti-judder spring
Inner/outer friction plate
Friction plates

Steel plates

Steel plate (outer)

© o N RN

Pressure plate

12. Refit the clutch pull rod.

13. Fit the pressure plate. Ensure that the spring seats are fitted into the pressure
plate as noted for removal.

Note

¢ Note that the stopper plate has an OUT mark. This must face outwards when
fitted.

e There are spring seats located in the pressure plate. Ensure the seats are in
the pressure plate prior to fitting the springs.

14. Fit the springs and stopper plate, ensure thatthe OUT mark on the stopper plate
is facing outwards. Secure with the fixings and tighten to 10 Nm.

Fixings

Stopper plate
Springs

N~

Spring seats
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5. Pressure plate

Perform the following operations:
e Clutch Cover - Installation
e Clutch Cable - Installation
¢ Battery - Installation
e Seat - Installation

Crankcase, Crankshaft and Connecting Rods

Exploded View — Crankshaft and Connecting Rod

See Text

See Text
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Exploded View — Crankcase

See Text
9 Nm

9 Nm
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Crankcase - Disassembly

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Seat- Removal
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Battery - Removal
Fuel Tank - Removal

Engine - Removal
Camshaft Cover - Removal

e Sump - Removal
e Alternator Rotor - Removal

Note

¢ To allow correct fitment of T3880039 - Idler Gear Timing Pin the engine may
require rotating up to seven times.

1. Align the timing holes in the crankcase and camshaftidler gear. Lock in position
using T3880039 - Idler Gear Timing Pin.

(7 /@;

1. Crankcase
2. T3880039 - Idler Gear Timing Pin

2. Remove the oil and water pump (see Oil and Water Pump - Removal).

3. Release the fixing and remove the coolant drain tube, discard the fixing and the
O-ring.
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1. Coolant drain tube
2. Fixing

4. Release the lower crankcase fixings noting their positions in the sequence
shown below.
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Crankcase Fixing Release Sequence

A\ CAUTION

Do notuse levers to separate the upper and lower sections of the crankcase as
damage to the crankcases could result.

Note

e Always check that all fixings have been released before attempting to
separate the crankcases.

5. Separate the lower crankcase from the upper crankcase noting the position of the
three location dowels.

ciyi

1. Dowels
2. Upper crankcase

Perform the following operations:
Front Balancer Shaft - Removal

Rear Balancer Shaft - Removal

Crankshaft - Removal

Selector Forks and Drum - Removal

Coolant Manifold - Removal

Breather Plate - Removal

Crankcase - Assembly
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1. Use high flashpoint solvent to clean the crankcase mating faces. Wipe the
surfaces clean with a lint-free cloth.

2. Position the transmission shafts and the selector drum in the neutral position.
3. Ensure that the three dowels are located in position in the upper crankcase.

ciyi

1. Dowels
2. Upper crankcase

4. Install and lubricate the crankshaft main bearing shells with clean engine oil (see
page Crankshaft Main Bearing/Journal Checking, Measuring and Bearing
Selection before proceeding).

5. Install and lubricate the front balancer shaft with clean engine oil (see Front
Balancer Shaft - Installation).

6. Install and lubricate the rear balancer shaft with clean engine oil (see Rear
Balancer Shaft - Installation).

7. Lubricate the crankshaft journals with clean engine oil.

8. Applya 2 mm (+/-0.5 mm) bead of silicone sealant to the lower crankcase mating
faces, (during manufacture, ThreeBond 1216E is used).
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Sealer Areas

A\ CAUTION

Do not use excessive amounts of sealer. The extra sealer may become dislodged
and could block the oil passages in the crankcases, causing severe engine
damage.

9. Position the lower crankcase to the upper crankcase. An assistant may be
required to support the crankcase during alignment.

Note

e The rear balancer shaft will rotate one tooth when the upper and lower
crankcase are joined.

10. To check that the balancer shaftis correctlytimed to the crankshaft proceed as
follows:

11. Check that the dot mark on the rear balancer shaft gear is aligned with the tab on
the crankcase, as shown below.

1. Lower crankcase identification mark
2. Rear balancer shaft dot mark
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12. Locate the fixings into their respective positions in the lower crankcase as noted
during removal and hand tighten.

13. Tighten the crankcase fixings as follows:

Note

e The crankcase fixings are tightened in stages.

A\ CAUTION

Failure to follow the correct tightening sequence mayresultin permanent
crankcase damage.

Stage 1 - All Fixings

14. In the sequence shown below:
o Tighten all of the crankcase fixings to 10 Nm.

16 15 17
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All Fixings Tightening Sequence

Stage 2

15. In the sequence shown below:

o Loosen fixings 1 to 8. through 140°, using T3880105 - Torque Angle Gauge or
similar to measure the torque-angle.
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Fixings 1 to 8 Loosening Sequence

Stage 3

16. In the sequence shown below:
o Tighten fixings 1 to 8 to 11 Nm.

Fixings 1 to 8 Tightening Sequence

17. In the sequence shown below:
o Tighten fixings 1 to 8 through a further 75° using T3880105 - Torque Angle Gauge
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or similar to measure the torque-angle.

Fixings 1 to 8 Tightening Sequence

Stage 4

18. In the sequence shown below:
o Tighten fixings 9 to 13 to 32 Nm.
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Fixings 9 to 13 Tightening Sequence

Stage 5

19. In the sequence shown below:
o Tighten fixings 14 to 24 to 12 Nm.

pangy
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Fixings 14 to 24 Tightening Sequence

Note

¢ Prior to fitting an O-ring coat the surfaces with a commercially available
petroleum jelly.

20. Refit the breather drain tube, fita new O-ring, tighten the new fixing to 9 Nm.
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1. Breather drain tube
2. Fixing

Perform the following operations:

Oil and Water Pump - Installation

Sump - Installation

Alternator Rotor - Installation
Clutch - Installation

Gear Position Sensor - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Crankshaft - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
Seat - Removal

Battery - Removal

Fuel Tank - Removal

Engine - Removal

Crankcase - Disassembly

Connecting Rods - Removal
Note

e Support the connecting rods during crankshaft removal to prevent damage to
the rods, liners and upper crankcase.

1. Remove the crankshaft from the upper crankcase.

Crankshaft - Installation

A\ cAUTION
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A\ CAUTION

Always check the main bearing journal clearance (see Crankshaft Main
Bearing/Journal Checking, Measuring and Bearing Selection), before final
assembly of the crankshaft. Failure to correctly select crankshaft bearings will
resultin severe engine damage.

1. Select and fit new main and big end bearing shells using the selection
processes detailed in Crankshaft Main Bearing/Journal Checking, Measuring and
Bearing Selection.

2. Lubricate all of the bearings with clean engine oil.

3. Ensure that the crankshaftis clean, and that the oil ways within the crankshaft are
clean, free from blockages and debris.

A\ CAUTION

The crankshaftto idler gear timing will be lost when the crankshaftis removed. Do
not refit the crankshaft without first setting the crankshaft to idler gear timing.
Incorrectidler gear timing will resultin incorrect camshaft timing. Rotating or
attempting to start an engine with incorrectly adjusted camshaft timing will result
in severe engine damage.

4. Install the crankshaft to the upper crankcase, ensuring the crankshaft drive gear
is correctly timed to the balancer shafts and idler gear (see Front Balancer Shaft -
Installation).

5. Align the connecting rod big ends to the crankshaft pins.

6. Fit, and in the correct sequence, tighten the big end caps. (see Connecting Rod -
Installation).

7. Assemble the crankcases (see Crankcase - Assembly).
Perform the following operations:
Barrels - Installation

Cylinder Head - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

e Start the engine and ensure that the low oil pressure warning light goes out
shortly after starting.

e Stop the engine and check the engine oil level. Adjustif necessary (see Engine
Oil - Level Inspection).

Connecting Rods - Removal
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Perform the following operations:
e Fuel Tank - Installation
e Battery - Installation
e Seat - Installation

Note

e The connecting rods and caps are etch-marked on one side to identify their
correct orientation. However, the cylinder from which they are individually
removed should also be identified, using a paint marker or similar.

Engine - Removal
Clutch - Removal

Barrels - Removal

Crankcase - Disassembly

Remove and discard the connecting rod bolts.

1. Connecting rod bolts

2. Connecting rod cap
3. Connecting rod

1. Collect the connecting rod caps.
2. Collect the piston and connecting rod.
3. Label the assembly to identify the cylinder from which it was removed.

Connecting Rod - Installation

Note
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Note

e The big end bolts are treated with an anti-rust solution, which must not be
removed.

1. Clean the connecting rod with high flashpoint solvent.
2. Fitthe piston and connecting rod assemblies to the crankshaft.

3. Select and fit the selected big end bearing shells to the connecting rods and big
end caps (see Connecting Rod Big End Journal Checking, Measuring and
Bearing Selection).

A\ WARNING

Always renew the big end bolts. The bolts are torqued near to their yield point
when firstinstalled and are severely weakened if reused. Reusing the original
bolts may cause bolt breakage resulting in engine damage, loss of motorcycle
control and an accident.

A\ WARNING

The torque characteristics of the connecting rod bolts are sensitive to the rate at
which they are tightened. If all the torque is applied in one action, the bolts will be
stretched beyond their yield point. This may cause bolt breakage resulting in
engine damage, loss of motorcycle control and an accident.

Note

¢ Prior to fitting the big end bolts lubricate the under head and thread areas of
the bolts with undiluted molybdenum disulphide grease.

4. Fit new bolts to the connecting rods.

5. Tighten the bolts, in two stages as follows:

o Tighten to 15 Nm.

o Tighten through 210° using T3880105 - Torque Angle Gauge or similar.
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T3880105 - Torque Angle Gauge

Perform the following operations:

Crankcase - Assembly
Barrels - Installation

Engine - Installation
Fuel Tank - Installation

Battery - Installation
Seat - Installation

Connecting Rod Big End Journal Checking, Measuring and
Bearing Selection

Using selective bearings compensates for minor differences in crankshaft main
bearing journal and crankcase dimensions. For further information on bearing part
number to colour cross-references, refer to the electronic parts catalogue EPC.

1. Measure the bearing and crankshaft journal clearance as follows.
Note

¢ Do not turn the connecting rod and crankshaft during the clearance
measurement as this will damage the Plastigauge. The crankshaft journal
clearances are measured using Plastigauge (Triumph part number 3880150-
T0301).

2. Remove the bearing cap from the journal to be checked.

3. Wipe the exposed areas of the crankshaft journal, and the bearing face inside the
cap.

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

5. Trim a length of the Plastigauge to fit across the journal. Fit the strip to the journal
using the grease to hold the Plastigauge in place.

6. Release the fixings and remove the cap being measured. Using the gauge
provided with the Plastigauge kit, measure the width of the compressed
Plastigauge.

Note

¢ The original fixings may be reused for bearing selection. Do not use new
fixings as they may only be used once, even if the single use is related to
bearing selection.
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7. Lubricate the threads of the fixing and the face of the fixing with molybdenum
disulphide grease. Refit the lower crankcase and tighten the original fixings (see
Crankcase - Assembly).

8. Release the fixings and remove the cap being measured.
9. Using the Plastigauge kit, measure the width of the compressed Plastigauge.
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Checking the Big End Bearing/Crankshaft
Journal Clearance

10. For specifications refer toCrankshaft.
11. If the clearance exceeds the service limit, measure the diameter of the crankshaft
bearing journal.

Note

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

Connecting Rod Bearing Selection

Note

¢ Minor differences in dimensions are compensated for by using selective
bearings. For further information on bearing part number to colour cross-
references, refer to the EPC.

1. Select the correct bearing shell as follows:
2. Measure and record the diameter of each crankshaft bearing journal.

3. Measure and record each bearing bore diameter (bearings removed, journal
caps fitted and all fixings fully torqued) (see Connecting Rod - Installation).
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4. Select the correct bearings by matching the information found in the bearing

selection chart.

5. Install the new bearings.

Big End Bearing Selection Chart

Shell Colour Connecting rod bore Big end bearing journal
diameter diameter

WHITE 41.000 to 41.009 mm 37.993 to 38.000 mm

RED 41.000 to 41.009 mm 37.984 t0 37.992 mm

For instance:

Connecting rod Big End Diameter 37.966
Crankshaft Journal Diameter 41.004
Required Bearing White

Note

¢ Repeat the measurements for all respective journals.

e It is normal for the bearings selected to differ from one journal to another.

e Itis also normal for there to be two options of bearing shell colour. In such
cases, pick the shell size that gives the greater running clearance.

A\ WARNING

Always confirm, using the Plastigauge method, that the running clearance is
correct before final assembly. Severe engine damage could result from incorrect
clearance resulting in loss of motorcycle control and an accident.

Crankshaft Main Bearing/Journal Checking, Measuring and

Bearing Selection

Using selective bearings compensates for minor differences in crankshaft main
bearing journal and crankcase dimensions. For further information on bearing part

number to colour cross-references, refer to the EPC.

1. Measure the bearing to crankshaft journal clearance as follows.

Note
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Note

¢ Do not turn the connecting rods and crankshaft during the clearance
measurement as this will damage the Plastigauge. The crankshaft journal
clearances are measured using Plastigauge (Triumph part number 3880150-
T0301).

2. Wipe the exposed areas of the crankshaft journals, and the bearing face inside
the cap.

3. Apply a thin smear of grease to the journals and a small quantity of silicone
release agentto the bearings.

4. Trim a length of the Plastigauge to fitacross each journal. Fit the strip to the
journal using the grease to hold the Plastigauge in position.

Note

¢ The original fixings may be reused for bearing selection. Do not use new
fixings as they may only be used once, even if the single use is related to
bearing selection.

5. Lubricate the threads and the face of the fixings with molybdenum disulphide
grease. Refit the crankcase and tighten the original fixings (see Crankcase -
Assembly).

6. Release the fixings and remove the crankcase.
7. Using the Plastigauge kit, measure the width of the compressed Plastigauge.

Checking the Crankshaft Journal Clearance

8. For specifications refer toCrankshaft.

9. If the clearance exceeds the service limit, measure the diameter of the crankshaft
bearing journal.
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Note

e If any journal has worn beyond the service limit, the crankshaft must be
replaced. Due to the techniques used during manufacture, the crankshaft
cannot be reground and oversize bearings are not available.

Main Bearing Selection

Note

e Minor differences in dimensions are compensated for by using selective
bearings. For further information on bearing part number to colour cross-
references, see the latest parts information.

1. Select the correct bearings as follows:
2. Measure and record the diameter of each crankshaft bearing journal.

3. Measure and record each bearing bore diameter in the crankcase (bearings
removed, journal caps fitted and all fixings fully torqued).

4. Select and install the correct bearings by matching the information found in the
main bearing selection chart.

5. Install the new bearings.

Main Bearing Selection Chart

Shell Crankcase Bore | Crankshaft Journal Running

Colour Diameter Clearance

Red 46.113 to 43108 t043.100 0.040t0 0.018
46.105

Blue 46113 to 43.099 t0 43.092 0.040t0 0.019
46.105

Blue 46.123 to 43.108 t0 43.100 0.042 10 0.019
46.114

Green 46.123 to 43.099 t0 43.092 0.042 t0 0.020
46.114

For instance:

Crankcase Bore 46.123 mm

Crankshaft Journal Diameter 43108 mm
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For instance:

Required Bearing BLUE

A\ WARNING

Always confirm, using the Plastigauge method, that the running clearance is
correct before final assembly. Severe engine damage could result from incorrect
clearance resulting in loss of motorcycle control and an accident.

Note

¢ Repeat the measurements for all respective journals.

e It is normal for the bearings selected to differ from one journal to another.

e ltis also normal for there to be two options of bearing shell colour. In such
cases, pick the shell size that gives the greater running clearance.

Coolant Manifold - Removal

A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
Seat - Removal

Battery - Removal
Fuel Tank - Removal

Engine - Removal

A\ WARNING

The oil may be hot to the touch. Contact with hot oil may cause the skin to be
scalded or burned.

A\ WARNING

Prolonged or repeated contact with engine oil can lead to skin dryness, irritation
and dermatitis. In addition used engine oil contains potentially harmful
contaminants which can cause cancer. Wear suitable clothing and avoid skin
contact.
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e Crankcase - Disassembly
1. Remove the input and output shafts.

2. Release the fixings and remove the coolant manifold, discard the fixings and the
sealing ring.

N

2
—7) |

1. Coolant manifold
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2. Fixings

Coolant Manifold - Installation

1. Fita new sealing ring to the coolant manifold.
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1. Coolant manifold
2. Sealingring
3. Dowel locating holes

2. Position the coolant manifold to the crankcase, ensuring the locating dowels are

correctly positioned.
3. Install new fixings and tighten to 9 Nm in the sequence shown below.
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Tightening sequence

4. Refitthe input and output shafts.
Perform the following operations:

Crankcase - Assembly

Engine - Installation
Fuel Tank - Installation

Battery - Installation

Start the engine and ensure that the low oil pressure warning light goes out
shortly after starting.

Stop the engine and check the engine oil level. Adjustif necessary (see Engine
Oil - Level Inspection).

e Seat - Installation

Breather Plate - Removal

A\ WARNING
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A\ WARNING

Before starting work, ensure the motorcycle is stabilised and adequately
supported. This will help preventit from falling and causing injury to the operator
or damage to the motorcycle.

Perform the following operations:
e Seat- Removal

Battery - Removal

Fuel Tank - Removal

Engine - Removal

A\ WARNING

The oil may be hot to the touch. Contact with hot oil may cause the skin to be
scalded or burned.

e Crankcase - Disassembly

1. Remove the breather drain tube from the crankcase, discard the fixing and the
O-ring.

2. Remove the input and output shafts.

3. Remove the engine oil breather plate and baffle, discard the fixings.

1. Oil breather plate

2. Fixings
3. Breather drain tube
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4. Fixings
5. O-ring
Breather Plate - Installation

1. Put the engine oil breather plate in position. Install new fixings and tighten in the
sequence shown to 9 Nm.

Tightening Sequence

2. Torque fixings 1 and 2 again to 9 Nm.
Note
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