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BLEEDING THE HYDRAULIC CLUTCH

For bleeding the hydraulic clutch, remove the cap of the pump (both
AJP and Brembo) on the handlebar. Connect the suction machine to
the bleeding nipple (5) of the clutch cylinder on the engine. Switch on
the suction machine and loosen the nipple. Continue until no more air
escapes from the nipple, only oil. Tighten the nipple. Disconnect the
suction device. During the operation control that the level in the clutch
pump reservoir is always sufficient and prevent the pump from taking
up air. If necessary, top-up with DOT4 brake fluid.

A\ WARNING

- FOR THE HYDRAULIC COMMAND OF THE CLUTCH, TM USES DOT4 BRAKE
FLUID, NEVER USE DOT5 OR OTHER.

- DO NOTALLOW BRAKE FLUID TO COME INTO CONTACT WITH PAINTED
PARTS. THE BRAKE FLUID CORRODES THE PAINT !

- ONLY USE CLEAN BRAKE FLUID OUT OF HERMETICALLY-SEALED
CONTAINERS.

CARBURETOR - IDLE SPEED ADJUSTMENT (A)

The adjustment of the idle speed greatly influences the engine start,
this means that an engine with the idle speed correctly adjusted will be
easier to start than an engine with an incorrect idle speed.

The idle speed is adjusted using the adjustment knob (1) and the
mixture adjustment screw (2). The adjustment knob is used to adjust
the basic position of the throttle valve. The mixture adjustment screw is
used to adjust the mixture for the idle speed, which flows through the
idle speed system up to the engine. By turning in a clockwise direction,
the quantity of fuel decreases (lean mixture), by turning in an
anticlockwise direction, the quantity of fuel increases (rich mixture).

TO SET IDLE SPEED FUNCTIONING CORRECTLY, PROCEED AS
FOLLOWS:

1 Screw the mixture adjustment screw (2) until it stops, without force,
then unscrew it untill you obtain the basic adjustment envisioned by
TM (see Engine Technical Data).

2 Warm-up the engine

3 Use the adjustment knob (1) to adjust the number of revs. of the
normal idle speed (1600 - 1800/min).

4 Slowly turn the mixture adjustment screw (2) in a clockwise direction
until the number of revs of the idle speed begins to decrease. Keep
this position in mind and now turn the mixture adjustment screw
slowly in an anticlockwise direction until the number of revs of the
idle speed begins to decrease again. Set the point between these
two positions in which the number of idle speed revs is highest. If
there is a notable increase in the number of revs., reduce the number
of revs to the normal level using the adjustment knob (1) and repeat
the procedure from point 4. Anyone using the motorcycle for pure racing
will set a leaner mixture of about 1/4 of a turn (in a clockwise direction) with
respect to the ideal value, because the engine will become hotter than
normal.
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NOTE: If the described methods are followed and satisfying results
are not obtained, the cause could be a Pilot jet with unsuitable
dimensions.
a) If the mix adjustment screw is screwed right down without variation
of the number of revs of the idle speed, a smaller Pilot jet must be
installed.
b) If the engine switches off with the mix adjustment screw still open
by two turns, a larger Pilot jet must be installed. Obviously, after the
jet has been replaced, adjustment must be carried out again from
the beginning.

5 Now, adjust the number of revs. of the idle speed desired using the
adjustment knob.

6 In presence of large variations of external temperature and altitude,
the idle speed must be set again.

To adjust the idle speed mixture screw, a very short screwdriver
may be required. Notches may be useful on the handgrip.

BASIC INDICATIONS REGARDING CARBURETOR
WEAR

The throttle valve, jet needle, needle jet (when present) and the float
needle valve are subject to great wear caused by engine vibration. As a
consequence the carburetor may malfunction (e.g. enrichening of the
mixture). These parts must therefore be controlled after 200 hours.

CHECK FUEL LEVEL
(FLOAT HEIGHT) (A)

Disassemble the carburetor and remove the float bowl. Turn the
carburetor upside-down and keep it inclined so that the float rests on
the needle valve but does not compress the spring with its weight.

In this position, use a gauge to measure the distance between the
apex of the float body and the float bowl surface on the carburetor body
(see image).

Refer to the technical data for the correct value for your motorcycle.

If necessary, adjust the height by slightly bending the float adjustment
plate (4).

If possible, also check the tightness and the state of wear of the needle
valve cone: if in doubt replace the valve and brass seat.

Mount the float bowl, mount the carburetor and adjust the idle speed.
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EMPTYING THE CARBURETOR FLOAT BOWL

After washing or driving in wet environments (watercourses, etc.) the
carburetor float bowl should be emptied to remove any water that may
have entered. Water in the float bowl causes working problems. Carry
this operation out when the engine is cold. Close the fuel tap and place
a container underneath the carburetor to collect the fuel coming out.
Now open the screw (1) to empty the fuel and water. Re-close the
screw, open the fuel tap and control tightness of the system.

- THE FUEL IS HIGHLY INFLAMMABLE AND TOXIC. HANDLE THE FUEL
WITH CARE. NEVER CARRY OUT OPERATIONS ON THE FUEL SYSTEM
NEAR TO FLAMES OR CIGARETTES.

- ALWAYSALLOW THE ENGINE TO COOL. USEA CLOTH TO REMOVE ANY
OVERFLOWING FUEL. MATERIALS IMPREGNATED WITH FUEL AREALSO
HIGHLY INFLAMMABLE. IF YOU SWALLOW FUEL OR IT COMES INTO
CONTACT WITH THE EYES, CONSULT A DOCTOR IMMEDIATELY.

- DISPOSE OF FUEL ACCORDING TO THE REGULATIONS ENVISIONED IN
YOUR COUNTRY.

OIL CIRCUIT

The delivery pump (3) sucks the oil through the net filter (4) from the
sump. The oil is delivered pressurised through a pipe (5) to the filter
cartridge where it is purified from all particles and delivered partly to
the crankshaft and partly to the distribution and gearbox.

The oil delivered to the crankshaft enters through a co-axial pipe into
the shaft and finally lubricating the big end bearing (6).

The oil delivered to the distribution and gears is made to ascend to the
top of the crankcases and, before entering the cylinder, it divides again.
A part is channeled towards the gearbox, of which it lubricates, through
a distributor (7), the gear toothing.

Another part passes through a spray nozzle towards the small end (8)
for lubrication of the piston pin.

Finally, another part is channeld along the cylinder and through a
relevant hole and arrives at the camshafts bearings and to the contact
area between the cam lobes and valve lifters (9-10).

All pressurised oil delivered to the main parts of the engine is returned
by fall and depression to the point in which the drainage pump is found
(11) which collects the oil and send it back to the oil sump.

Note that the oil sump is separate from the rotating parts of the engine
(dry sump) but integrated in the casting of the crankcases.

The oil circulation is made only by channels machined inside the engine,
without using external hoses.
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CHECK ENGINE OIL LEVEL

The engine oil level must be checked when the engine is running.
Start-up the motorcycle on flat ground and keep it in a vertical position
(not on the side stand). The oil window is located on the right side of
the engine of all the models but the the 660 SMX in which the oil
window is located on the left side (see picture).

Start-up the engine and keep it at a constant speed, a little above the
idle speed: the oil level must be visible from 1/2 to 3/4 of the window
positioned on the right side of the motorcycle. If it is too low or cannot
be seen at all, top-up immediately with engine oil. Use the same type
that has already been introduced into the engine.

A\ WARNING
LOW OIL LEVEL, LOW QUALITY OIL, MAINTENANCE INTERVALS LONGER THAN
THOSE ESTABLISHED, CAUSE SERIOUS DAMAGE TO THE ENGINE .

ENGINE OIL

Use only high grade motor oil SAE 10W-50 or 20W-50 which corre-
sponds to or exceeds the quality standards of the API SG, JASO MA
classes.

Bel-Ray Thumper 20W-50 and EXS 10W-50 are the only approved,
used and recommended by TM.

A WARNING
LOW OILLEVEL, LOW QUALITY OIL MAINTENANCE INTERVALS LONGER THAN
THOSE ESTABLISHED, CAUSE SERIOUS DAMAGE TO THE ENGINE .

CHANGE ENGINE OIL (A)

WARNING: WHEN CHANGING THE OIL, CLEAN THE MAGNET OF THE OIL

DRAIN BOLTAND REPLACE THE FILTER CARTRIDGE.

The oil must be changed with the engine at working temperature.

THE ENGINE AT WORKING TEMPERATURE AND THE OIL INSIDE ARE VERY
HOT - PAY ATTENTION, BURNS HAZARD.

Position the motorcycle on a flat surface, loosen and unscrew the cap
(1) positioned on the lower face of the engine and allow the oil to flow
into a container.

BEWARE OF HOT OIL!

Clean the cap and incorporated magnet well.

After the oil has flowed out completely, clean the sealing face, remount
the cap together with the seal and tighten at 20 Nm. Replace the seal
if it is damaged.
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W Uses and recommends

Y2
Engine

Bel-Ray Thumper
20W-50

Bel-Ray EXS synt.
10W-50

USE ONLY

Trans

1 OCTA

Bel-Ray
Super Dot 4
Brake Fluid

E (98) U
www.belray.com

Brake Chassis

LUBRICANTS o

Filter

Bel-Ray
Waterproof | Foam Filter Oil
(Grease

LEADEAD FUEL
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REPLACEMENT OF OIL FILTER CARTRIDGE

(after having emptied the oil from the engine)

The cartridge oil filter is situated on the right side of the motorcycle
underneath the cover(1). Place a container under the engine to collect
the oil that escapes from the filter compartment. Loosen the two screws
(2), remove the cover and extract the filter cartridge.

Wait until the oil has drained completely, then clean the sealing surfaces
of the transmission cover and filter cover, check the O-Ring and replace
it if necessary.

Insert a new filter cartridge, making sure that the open side is towards
the outside of the engine. The filter must slide into the transmission
cover as far as possible in its seat.
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Remount the cover, being careful to the O-Ring and to insert the filter
cover nose correctly into the hole of the filter cartridge. Greasing the O-
Ring with a small amount of grease helps to keep it in its seat when
assembling.

Tighten the screws at 10Nm.

REMEMBER THAT THE FILTER CARTRIDGE CANNOT BE CLEANED,
IT MUST BE REPLACED AT THE ENVISIONED INTERVALS.

Prepare a measuring beaker with 1.4 (1.0 for 660 SMX) Litres of fully
synthetic engine oil of the established type (see engine data). Unscrew
the oil load cap and fill with about 0.8 Litres.

Close the cap temporarily, start-up the engine and allow it to run for
about 5 seconds. DO NOT ALLOW IT TO RUN LONGER TO PREVENT
DAMAGE.

Re-open the cap and finish filling with the oil remaining in the measuring
beaker.

A total of 1.4 (1.0 for 660 SMX) Litres of oil has been introduced.
Tighten the cap at 20Nm.

Start the engine and check tightness of the filling and emptying caps,
the net filter cap and the filter cartridge cover.

Finally, check the engine oil level and correct it if necessary.
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If you have the envisioned maintenance operations carried out on your motorcycle, you will have very few problems. If, however, a
problem does occur, please look for it in the following table and try to solve it. Please note that a lot of the operations cannot be
carried out without the help of technicians . If in doubt, please contact an authorised TM dealer.

PROBLEM CAUSE SOLUTION
Incorrect command Switch “ON” the emergency shutdown button and where
THE STARTER MOTOR present, turn the key to enable start-up.
CANNOT TURN THE Burned fuse Remove the right side panel and replace the 30 A fuse in the
ENGINE starter relay
Key not inserted or not turned Insert the key and turn it in a clockwise direction
Battery flat Charge the battery and identify the cause of discharging, contact
a specialised workshop.
Low external temperature Start the engine using the kickstarter pedal.
THE STARTER MOTOR
TURNS THE ENGINEBUT  Lack of fuel in the engine Open the fuel tap, fill-up with fuel,
THE EN%¥E§$ES NOT observe the indications for start-up (see “Instructions for use”
(MODELS WITH ELECTRIC chapter)
STARTER)
The motorcycle hasn’t been used for a while, The volatile fuel components evaporate easily. If the motorcycle
therefore the old fuel has remained in thecarburetor has not been used for more than 1 week, the old fuel should
bowl be emptied from the carburetor bowl. When the bowl has been
filled with fresh fuel, the engine will start immediately.
Fuel supply interrupted Disconnect the fuel hose from the carburetor, place it in a
container and open the fuel tap,
- if fuel escapes, clean the carburetor
- if fuel does not escape, control the tank vent pipe or clean the
fuel tap
Engine flooded Use the “by-pass” command as explained in the “Operating
controls” chapter.
Spark plug blackened or wet Clean and dry the spark plug or replace it.
Incorrect spark plug electrodes gap Adjust the gap between the electrodes to 0.8 mm
THE ENGINE DOES NOT Slide off the spark plug cover, unscrew the spark plug, put the
START cover back onto the spark plug and, gripping the cover, keep
(MODELS WITH the threaded part of the spark plug in contact with the head of
KICKSTARTER PEDAL) the engine.
Turn the engine with the electric starter or pedal, a spark should
Spark plug cover or spark plug damaged appear between the electrodes of the spark plug

- if the spark plug does not produce a spark, it must be replaced
- if there is still no spark, remove the spark plug cover from the
H.T. cable coming from the coil, hold it at a distance of about 5
mm from the head and operate the starting system
- if there is a spark, replace the spark plug cover
- if there is still no spark, check the ignition system
- Replace the spark plug
Engine stop button cable damaged, engine stop Remove the saddle and fuel tank, disconnect the emergency
button or emergency shutdown damaged shutdown button cable or the engine stop button cable and
check the spark. If there is a spark, look for the fault along the
emergency shutdown button cable or the engine stop cable.

Oxidised CDI unit, pickup orcoil connectors Remove the saddle, the left side panel and the fuel tank, clean
the connectors and treat them with a contact spray.
Water in the carburetor or clogged jets Disassemble and clean the carburetor
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PROBLEM CAUSE SOLUTION

THE ENGINE WILL NOT
RUNAT IDLE SPEED

Clogged idle speed jet

Altered idle speed adjustment screws
Damaged spark plug

Faulty Ignition system

Disassemble the carburetor and clean the jet
Adjust the idle speed screws

Replace the spark plug

Have the ignition system checked

THE ENGINE DOES NOT

The fuel overflows because the level is adjusted
too high or the float needle valve is dirty or worn

Disassemble the carburetor and check the height of the float
and the state of the needle valve, as described in the “Frame

REACH FULL SPEED and Engine Maintenance” chapter
The carburetor jets are loose Tighten the jets
The ignition timing is not correct Have the ignition timing checked
Fuel supply partially interrupted or dirty carburetor Clean and check the fuel circuit and the carburetor
Float not leakproof Replace the float
Air filter very dirty Clean or replace the air filter, contact a specialised workshop
POOR ENGINE POWER

Exhaust system not leakproof, deformed or

fibreglass in the silencer packing damaged
Insufficient valve clearance

There is a loss of compression because the hand
decompressor hasn't got enough free play (it remains

“tight”)
The ignition timing is not correct

Check the faulty parts on the exhaust system, replace the
fibreglass in the silencer
Adjust the valve clearance

Adjust the hand decompressor flexible cable command

Have the ignition timing checked

ENGINE MISFIRINGS OR
BACKFIRES FROM THE
CARBURETOR

Fuel missing
Air leaks in the intake manifold

Clean and check the fuel circuit and the carburetor
Check the rubber manifolds between the filter case and the carburetor
and between the carburetor and head and tighten the clamps

THE ENGINE OVERHEATS
EXCESSIVELY

There is not enough fluid in the cooling system

Insufficient ventilation
Air in the cooling system
The radiator fins are very dirty

Foam in the cooling system

The radiator hose is bent

Fill with coolant (see “Frame and Engine Maintenance”) chapter,
check for leaks of the cooling system
Continue at sustained speed (it is possible to mount a fan optional)

Bleed the cooling system
Clean the radiator fins with jets of water

Replace the coolant, use good antifreeze

Shorten the radiator hose or replace it

EXCESSIVE OIL

The vent hose is bent

Position the vent hose or replace it

CONSUMPTION Engine oil level too high Check and correct the engine oil level if necessary
Engine oil too thin (viscosity) Use more viscous oil, see “Engine oil” chapter
ALL OF THE BULBS BLOW Remove the saddle and tank and check the connections of the
UNEXPECTEDLY The regulator is damaged voltage regulator. Have the regulator checked in a specialised

TM workshop

LIGHTS, HORN AND
INDICATORS DO NOT
WORK

The lights cable fuse is burned out

Remove the left side panel and replace the lights cable 7.5A
fuse

THE BATTERY IS FLAT

The battery is not charged by the generator

Remove the saddle and check the regulator contacts. Have the
regulator and generator checked in a specialised TM workshop
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CLEANING
CLEANING
Clean the motorcycle regularly in a way to maintain the surface of the plastic parts in good condition.
To do this, it is advised to use hot water with a detergent and sponge. Most of the dirt can be removed using weak water jets.

A\ WARNING

NEVER CLEAN THE MOTORCYCLE WITH HIGH PRESSURE CLEANING DEVICES OR WITH STRONG JETS OF WATER! BECAUSE OF THE HIGH
PRESSURE THE WATER COULD REACH THE ELECTRICAL PARTS, CONNECTORS, FLEXIBLE CABLE COMMANDS, BEARINGS, THE CARBURETOR
ETC...AND CAUSE FAULTS OR PREMATURE BREAKAGE OF THESE PARTS.

- Before washing, close the exhaust pipe rear end to prevent water from entering.

- Normal soaps, found on the market, should be used to clean the motorcycle. Particularly dirty parts should be cleaned using a
brush.

- After having rinsed the motorcycle well, using a weak jet of water, dry using compressed air and a cloth. Empty the carburetor
bowl. Immediately after, make a brief journey until the engine has reached the normal working temperature and at this point
activate the brakes. Because of the heat, the water that is left in the unreachable points and on the brakes will evaporate.

- After the motorcycle has cooled down, oil and grease all motion parts and bearings. Treat the chain with an appropriate spray.
Also oil the fuel tap.

- To prevent faults in the electric system, treat the emergency shutdown button, the engine stop button, the light switch and the
connectors with contact spray.

2RIEECAUTION FOR WINTIER USIE
PRECAUTION FOR WINTIER US

If the motorcycle is also used in winter it is necessary to consider the salt on the roads and appropriate countermeasures must be
taken against the salt aggressiveness.

- The motorcycle must be cleaned well after use and left to dry.

- Treat engine, carburetor, swing arm and all other bright or galvanised components (except brake disc) with wax-based anti-
corrosives.

PREVENT CONTACT OF THE ANTICORROSIVE WITH BRAKE DISCS. THIS CAUSES GREAT REDUCTION IN THE BRAKING EFFECT.

A\ WARNING
AFTER TRAVELLING ON ROADS WHERE SALT HAS BEEN SPREAD, WASH THE MOTORCYCLE WELLWITH COLD WATER AND LEAVE IT TO DRY.

~N == ) ~ | =
STOIRAEI=E
If the motorcycle is not to be used for a long time, take the following measures:
- Clean the motorcycle well (see CLEANING chapter)
- Change the engine oil and oil filter cartridge, clean the net filter (old oil contains dangerous impurities).
- Check the antifreeze and the quantity of the coolant.
- Warm the engine up again, close the fuel tap and wait until the engine stops.
Successively open the carburetor bowl empty screw to empty the remaining fuel.
- Disassemble the spark plug and pour into the plug hole 5 cc of oil. Activate the kickstart pedal 10 times to distribute the engine
oil onto the walls of the cylinder and then remount the spark plug.
- Bring the piston in compression to induce valve closure
- Empty the fuel tank, collecting the fuel in an appropriate container.
- Adjust tyre pressure.
- Grease bearings or command lever supports, footrests, etc. and also the chain. Disassemble the battery and charge it (see
BATTERY chapter). Store it disassembled from the motorcycle.
- The place of storage should be dry and not subject to large temperature changes.
- Cover the motorcycle with a sheet or cover that allows air to pass. Do not use materials that do not allow the passage of air, as
humidity would not be able to escape and could cause oxidation.

A WARNING
ITISNOTADVISED TO START THE ENGINE FOR SHORT TIMES. THE ENGINE WOULD NOT HEAT UP SUFFICIENTLY,AND THEREFORE THE STEAM
CREATED DURING THE COMBUSTION PROCESS WOULD CONDENSE CAUSING THE OXIDATION OF THE EXHAUST VALVES.

START-UPAFTER SEASONAL PAUSE

- Mount the charged battery (pay attention to polarity)

- Fill the tank with new fuel

- Control the motorcycle as before any start-up (see “Instructions for use” chapter) - Make a short inspection trip.

WARNING: Before storing the motorcycle for the season, check functioning and wear of all components. If maintenance operations,

repairs or modifications are necessary, it is a good idea to have them carried out during the winter time (less busy workshops). In
this way it is possible to avoid long waits in the workshop at the beginning of the spring season.
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FECENICAE RAFAS ENGINE 2508 ENRIMXISMXISMRIS MM =450 ENRIMXISMXISMRISMM 2009

ENGINE

Type

Displacement

Cylinder bore and stroke
Compression

Fuel

Distribution

|/ E camshafts

Inlet valve diameter

Exhaust valve diameter

Inlet valve cold clearance
Exhaust valve cold clearance
Crankshaft supports

Conrod bearing

Small end plating

Piston

Rings

Lubrication

Engine oil

Oil capacity

Primary transmission straight teeth gears
Clutch

Gearbox (with front engagement)
Gear ratios

Ignition

Generator

Generator with E.S. optional
Spark plug

Electrode gap

Cooling

Coolant fluid capacity
Start-up

250 250 250 450 450 450 450
END MX/SMX SMM/SMR END MX SMX SMM/SMR

4 stroke single-cylinder DOHC, liquid cooled

250 cm® 449 cm?®
77x53.6 mm 95x63.4 mm
135:1 115:1 122:1 12.2:1 115:1

unleaded fuel with min. 95 RON
DOHC 4 valves driven by silent chain

A2 /N2 N2/N3  N1/S1  SM4/S4 N2/N3
30mm 30mmTi 30mm 36mm 36mmTi 36mm
245mm 245mmTi 245mm  31mm 31mmTi 31mm
mm. 0.20 mm.0.20 mm.0.20 mm.0.25 mm.0.20
mm. 0.25 mm.0.25 mm.0.25 mm.0.25 mm.0.25

2 ball bearings
silver-plated needle cage
coppering
forged light alloy
2 rings + 1 oil scraper 1 ring+1 oil scraper  2ringst1scraper
double oil pump ( delivery+ drainage)
fully synthetic premium quality oil SAE 10W-50 API SG-SH

1.4 litres
18/67 20/57 19/57 20/57 20/57
multiple discs in oil bath
5speed 5speed 5speed 5speed 5 speed 5 speed
1s114:28 1%115:27 1%14:28 1%'14:28 1st16:27 1s14:28
20d17:25 2M17:25 2M17:25 2M17:25 2M17:24 2017:25
3419:23 39 19:23 3¢ 19:23 34 19:23 3¢ 16:19 3 19:23
4h21:21 4121:21 4%21:21 4%121:21 4h21:21 41 21:21
5"24:19 5"23:20 5" 23:20 5"24:19 5 23:20 5 23:20
Kokusan digital CDI with variable timing
12v180W - 12Vv180W 12visow - 12V 180W
12v180W 12Vv180W
NGKCR8E
0.8mm

liquid cooled 40 % antifreeze, 60 % water(up to -25°C),
forced circulation with pump

1 litre 1.3litres 1 litre
E.S+K.S. K.S. ES+KS. ES+KS. K.S. E.S+KS.
(E.S.opt.) (E.S.opt.)

LEGEND: E.S.=Electricstart K.S.=Kick start
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MECHNICALETDATAS=SENGINESSSOFENBD/MXISMXISMRISMME=S660F SMXE 2009

ENGINE

Type

Displacement

Cylinder bore and stroke
Compression

Fuel

Distribution

|/ E camshafts

Inlet valve diameter
Exhaust valve diameter
Inlet valve cold clearance
Exhaust valve cold clearance
Crankshaft supports
Conrod bearing

Small end plating

530 END 530 MX 530 SMM/SMR 530 SMX 660 SMX

4 stroke single-cylinder DOHC , liquid cooled

528 cm?® 657,5cm®
98x70 mm 104 x 77,4 mm
11.3:1 11.9:1 11.3:1 124:1 124:1

unleaded fuel with min. 95 RON
DOHC 4 valves driven by silent chain

N2/N3 SM2/C1 SM1/C1
36mm 36 mmTi 36mm 36 mm Ti 36mm Ti
31mm 31mmTi 31mm 31mmTi 31 mmTi

mm. 0.20 mm. 0.20 mm. 0.20 mm. 0.20 mm. 0.20
mm. 0.25 mm. 0.25 mm. 0.25 mm. 0.25 mm. 0.25
2 ball bearings 1 ball bearing + 1 roller
silver-plated needle cage
coppering

Piston forged light alloy
Rings 2 rings + 1 oil scraper 1 ring + 1 oil scraper
Lubrication double oil pump (delivery+ drainage)
Engine oil fully synthetic premium quality oil SAE 10W-50 AP| SG-SH
Oil capacity 1,4 litres 1,0 litre
Primary transmission straight toothing gears 21 /53 22/53
Clutch multiple discs in oil bath
Gearbox (with front engagement) 5 speed 5 speed 5 speed 5 speed 5 speed
Gear ratios 1214:28 1216:27 1214:28 1216:27 1216:27
2217:25 2317:24 2317:25 2217:24 2817:24
3219:23 3216:19 3219:23 3216:19 3216:19
4221:21 4221:21 4221:21 4221:21 4221:21
5224:19 5223:20 5223:20 5223:20 5a 25:22
Ignition Kokusan digital CDI with variable timing
Generator 12v 180w  eeeeee- 12visow -
Generator with E.S. optional == 12visow e 12V 180w
Spark plug NGK CR8E
Electrodes gap 0.8mm
Cooling liquid cooled 40 % antifreeze, 60 % water (up to -25°C),
forced circulation with pump
Coolant fluid capacity 1,3 litres 1litre 1,3 litres
Start-up E.S+K.S. K.S. E.S+K.S. K.S.
(E.S.opt.) (E.S.opt.)
LEGEND: E.S. = Electric start K.S. = Kickstart
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ENGINE TIGHTENING TORQUES

Crankase Allen screws, transmission cover, clutch cover, ignition cover

Oil drain screw cap

Qil filler screw cap

Oll net filter screw cap

Oil cartridge filter cover Allen screws
Engine oil pump body screws
Head-cylinder nuts

Head-cylinder flanged nuts
Head-cylinder flanged nuts
Head-cylinder fastenening screws
Camshaft bearing cap Allen screw
Camshaft cap Allen screws
Distribution chain tensioner Allen screws
Water pump cover Allen screws
Water pump rotor

Head cover Allen screws

Primary transmission pinion nut

Clutch hub nut

Clutch springs Allen screws

Starter motor bush csk head Allen screw
Starter motor fastening Allen screws
Mobile chain guide fastening flanged screws
Ignition stator Allen screws

Ignition pickup fastening Allen screws
Allen screws for gear drum lock lever
Ignition flywheel flanged nut

Kickstart pedal screw

Gear pedal Allen screw

Exhaust manifold flanged nuts
General screws/nuts

General screws/nuts

General screws/nuts

M6
M16x1.5
M20x1.5
M28x1.5

s 5

M10

S555553 05

M20x1.25
M18x1.5

Sa8535a 5

M12x1

35853 3

Loctite 243 +15Nm
10Nm
Loctite 270 + 100 Nm
Loctite 270 + 80 Nm
8Nm
Loctite 243 + 6 Nm
12Nm
12Nm
Loctite 243 + 8 Nm
8Nm
Loctite 243+ 10 Nm
60Nm
Loctite 243 + 25 Nm
Loctite 243 + 10 Nm
Loctite 243 +12 Nm
8Nm
10Nm
20Nm

ENGINE OIL

Only use premium quality fully synthetic oils SAE10W-50 that correspond
to or exceed the quality standards of the API - SG or SH classes

(indication on container).

A wARNING

ALEVELTHAT ISTOO LOW, LOW QUALITY OIL OR MAINTENANCE INTERVALS
LONGER THAN ESTABLISHED, CAUSE SERIOUS DAMAGE TO THE ENGINE.

ENGINSH!
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IECHINISALETIDANA - CYCLE PART

MECEINICALERDATAT =S CYCIEENPARIF 250/450/580F ENDPI =8 250/4'50/530FMXE 2009

250 END 450 END 530 END 250 MX 450 MX 530 MX
Frame Twin-spar high resistance aluminium alloy frame
Front suspension Marzocchi USD fork / Paioli USD fork / Ohlins USD fork
Rear/front suspension travel 300/315mm
Rear suspension Aluminium swing arm, Progressive mechanical linkage, Sachs rear shock (optional Ohlins)
Front disc brake @270 mm floating caliper
Rear disc brake @ 245 mm floating caliper
Brake disc wear limit mm. 0.4 below original thickness
Front tyre 90/90 - 21"
Off-road air pressure 1.1 bar
Rear tyre 120/90 - 18" 140/80 - 18" 100/90 - 19" 110/90 - 19”
Off-road air pressure 1.1 bar
Tank capacity 9 litres
Final transmission 13/51 13/50 13/50 13/51 14/51 14/51
Chain O-Ring 5/8 x 1/4” 5/8 x 1/4”
Optional rear sprockets 48, 49, 50, 51, 52, 53
Bulbs (only END) Headlight/full beam S212V 45/40W BA20d / HS112V 35/35W (Opt.Cyclops H3 12V 55W PK22s)
Front position light T4W 12V 4W BA9s / W5W12V 5W (Opt. Cyclops T10 12V 5W)
Position/stop/number plate light ~ P21/5W 12V 21/5W BAY15d/LED 12V 0.9W/0.06W
Indicator R10W 12V 10W BA15S
Battery 12V 6Ah 12V 6Ah (only with E.S. opt.)

TIGHTENING TORQUES 250/450/530 END - 250/450/530 MX

Front wheel axle flanged nut M20x1.5 40Nm
Front brake caliper fastening screws (END,MX) M8 25Nm
Front brake disc fastening screws M6 cl. 10.9 15Nm
Rear brake disc fastening screws M6 cl. 10.9 15Nm
Upper fork head fastening screws M8 20Nm
Lower fork head fastening screws M8 20Nm
Paioli fork leg fastening screws M6 12Nm
Ohlins fork leg fastening screws M8 12Nm
Rear wheel axle flanged nut M22x1.5 80Nm
Swing arm axle flanged nut M16x1.5 80Nm
Handlebar caps fastening screws 1% ¢] 20Nm
Handlebar elastic support nut M10 35Nm
Upper end shock nut M10x1.25 40Nm
Lower end shock nut M10x1.25 35Nm
Rear sprocket nuts 1% ¢] 35Nm
Rear brake pedal adjustment nut M6 15Nm
Engine fastening screws M10 45Nm
General frame screws M6 10Nm

V8 25Nm

M10 45Nm
General frame nuts M6 15Nm

M8 30Nm

M10 50Nm
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W TECHINICAL DATA - CYCi= AT
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250/450/530 SMR 250/450/530 SMM 250/450/530 SMX 660 SMX
Frame Twin-spar high resistance aluminium alloy frame
Front suspension Marzocchi USD fork / Paioli USD fork (optional Ohlins USD)
Rear/front suspension travel 270/280 mm
Rear suspension Aluminium swing arm (Single-arm on SMM), Progressive mechanical linkage, Sachs shock (Ohlins optional)
Front disc brake @ 320 mm 4-pistons caliper
Rear disc brake @ 240 mm floating caliper @ 220 mm rigid caliper @ 245 mm floating caliper
Brake disc wear limit mm. 0.4 below original thickness
Front tyre 120/70-17"
“Rider only” air pressure 1.7 bar
Rear tyre 150/60 - 17" 165/55 - 17"
“Rider only” air pressure 1.7 bar
Tank capacity 9 litres
Final transmission 13/40 14/46 (15/46 SMX450) 15/47
Chain 5/8 x 1/4”
Optional rear sprockets 39, 40,41, 42,43,44,45, 46, 47, 48, 49
Bulbs (only SMR/SMM) Headlight/full beam S212V 45/40W BA20d / HS112V 35/35W (Opt.Cyclops H3 12V 55W PK22s)
Front position light TAW 12V 4W BA9s /W5W12V 5W (Opt. Cyclops T10 12V 5W)
Position/stop/number plate light ~ P21/5W 12V 21/5W BAY15d/LED 12V 0.9W/0.06W
Indicator R10W 12V 10W BA15S
Battery 12V 6Ah 12V 6Ah (only with E.S. opt.)

TIGHTENING TORQUES 250/450/530 SMR/SMM - 250/450/530/660 SMX

Front wheel axle flanged nut M20x1,5 40Nm
Front brake caliper fastening screws (SMR,SMM,SMX) M10 40Nm
Rear brake caliper fastening screws (SMM) VB8 25Nm
Front brake disc fastening screws M6 cl. 10.9 15Nm
Rear brake disc fastening screws(SMR,SMX) M6 cl. 10.9 15Nm
Rear brake disc fastening nut (SMM) Y} 25Nm
Upper fork head fastening screws VB8 20Nm
Lower fork head fastening screws VB 20Nm
Paioli fork leg fastening screws M6 12Nm
Ohlins fork leg fastening screws 1%} 12Nm
Rear wheel axle flanged nut M22x1,5 80Nm
Swing arm axle flanged nut M16x1.5 80Nm
Handlebar caps fastening screws VB 20Nm
Handlebar elastic support nut M10 35Nm
Upper end shock nut M10x1.25 40Nm
Lower end shock screws M10x1.25 35Nm
Rear sprocket nuts VB 35Nm
Rear brake pedal adjustment nut M6 15Nm
Engine fastening screws M10 45Nm
Rear wheel nut(SMM) M50 185Nm
Rear hub locking screws (SMM) M12x1.25 31Nm
General frame screw M6 10Nm
V8 25Nm
M10 45Nm
General frame nuts %3] 15Nm
V8 30Nm
M10 50Nm
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Page
Adjustment of chain tension (all models except SMM) ..........ccccoc.... 41

Adjustment of chain tension (SMM)
ADVICE AND GENERAL RECOMMENDATIONS

FOR COMMISSIONING THE MOTORCYCLE ......ccoeiiiieiiieiiee e 19
ALPHABETICINDEX i 75
Basic calibration of the chassis on the basis of pilot weight ........... 38
Basic indications for TM disc brakes ..........cccccccevieiniiiinneens

Basic indications regarding carburetor wear

Battery (all models With E.S.) ..ccccveviiiieeeieee e
Battery Charge .....cveviiiiiiie e 52
BiIKE SEAItING ...eeeiiieiiiiiiii it 24
Bleeding hydraulic CIULCh ..........ccooiiiii e, 60
Brake pedal .........cueiiiiiiiiiiii s 15
BFraking ...ccooiiiiiee e 26
“By-Pass” command (hot starter) All models with electric starter .... 13
“By-Pass” command (hot starter) All models with kickstart ............. 14
Carburetor - Idle speed adjustment ...........ccccceevviiieeeiiiieresiieee e 60
CARBURETOR SETTINGS .....ooiiiiiiiiiiieiie ettt 71
Chain MAINTENANCE ........oiiuiiiiiiieeiie e 42
CRAIN WEAK ...ttt 43
Change engine Oil .......cceoiiiiiiiiiie e 63
Check adjustment of magnetic sensor for tachometer ..................... 51
Check before every Start-up .......cccooceeeiiiiiiiee e 22
Check Chain teNSION .......oc.ueiiiiiii e 41
Check CoOlaNt [EVEI .........ccueiiiiiiiiiie e 56
Check engine Oil 1eVel ..........ooiiiiiiiii e 63
Check front brake pads ........cccoceeiiiiiiiiie e 45
Check fuel level (float height) ... 61
Check hand decompressor adjustment .........ccccoccvveeiiiiiieecciieneeens 58
Check rear brake fluid level ............cccooiiiiiiie a7
Check rear brake Pads........cccceceeeeeieiiiee e seee e see e 48
Check SPOKE tENSION ....cciiviiiieciiiiie e e e see e e ere e e snre e e e 50
Check steering bearings and play adjustment ............cccccceevcviveeinns 36
Check telescopic fork basic calibration ...........ccccoceviiiiiniiiciineees 39
Choke command (cold Starter) .........cccccoviiieiiiiiiee e 13
“Ciclops” optional headlight (END/SMR/SMM) .........ccoiiiiiiiienniiineenns 54
CLEANING ...ttt ettt be e anaee e 68
Cleaning telescopic fork dust SCraper ..........cccooeuieeeiiiiiiieniiieeeeens 37
Cleaning the air filter .......

Clutch lever AJP pump

Clutch lever BREMBO PUMP .ccvvviiieeiiiiieecciiieeeesieiee e e sieeee e s sinea e e snnens
(0] [0 =TaTo [T a TS IR r= o SRR
Combination switch (END/SMR/SMM) ......cccccvveeiiiiiieeeeiiieeeesiene e
Cooling

Direction indicator lamp (END/SMR/SMM)

Disassembly and assembly of rear wheel (SMM) ..........ccccccvveevnnnns 50
Disassembly and assembly of the front wheel .............ccccocieii. 48
Disassembly and assembly of the rear wheel (all except SMM) ..... 49
Electronic digital backlit display tachometer ...

Emptying the carburetor float bOwl ...........cccoiiiiiiiiiii .
Emptying, filling and bleeding of the cooling system ...............coceel 57
ENGINE NUMDET ... 8
[ g o 1 T30 | SRR
Engine stop switch (MX/SMX) ........

ENGINE TIGHTENING TORQUES

Establishing rear shock lowering in running order ............ccccceeevuee..
38Establishing rear shock static lOWering ..........cccccevvvvvieeeeiiiiinnenns 39
Fork adjustment in COMPreSSION .......c..cveeviivereeiiiiieeesiiree e sieee e 16

Fork adjustment in rebound
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FRAMEAND ENGINE MAINTENANCE .......ccocoiiiiiiiiieiienecnnee e 35
Frame NUMDET ..o 8
Front brake BREMBO radial pump (SMR/SMM/SMX) .......cccvveieninnnnn. 45
Front brake lever BREMBO radial pump ..........cccceeeiiieerenniieeeeneeenn. 11
Front brake lever NISSIN PUMP ....oooviieeeeiiiee e 10
Front brake NISSIN pump (END/MX)
FUEl. ..o
Fuel filler cap
[T I - o PRSPPI
Gear shift pedal .......coeviiiiiiie e 14
Halogen light (END/SMR/SMM) .......cueiiiiiiiiieeiiiieee e 53
Hydraulic clutch AJP PUMP ..o 59
Hydraulic clutch BREMBO PUMP ....cviiiiiiiiieeeiiiee e 59
Idle speed adjustment cOMMAaNd ...........ccceeeiiiiiiieeiniiiee e 14
If the engine is “flooded”............ccooiiiiiiii e 24
1GNItION SWILCH oo 15
Indications for first Start-Up ......cccccccvveeiiiiieeeiiiee e 20
INSTRUCTIONS FORUSE  .....coviiiiiiiiieiecieeee e 21
Kickstart pedal .........coociiieiiiiiiie e 14
LED rear light ....cocveeeee et 55
MAINTENANCEAND LUBRICATIONTABLE ........cccooiiiiiieieeieeieenee 29
Manual decomMPreSSOr IBVET ........cccuvieiiiiiiee e e 10
Modification of rear brake pedal base position ............cccecveeeeriinenn. 47
Ol CIFCUIL ettt e e e e e 62
OPERATING CONTROLS ...ttt sttt 9
POSITION OF SERIALNUMBER .......ccoiiitieiiiiiiienre e 7
PRECAUTIONS FORWINTERUSE ........ccoiiiiiiiiiiinicsee e 68
Rear suspension mechanical linkage ..........c.cooceeiiriiii i, 40
Recharge fuse (all models with E.S.).....ccccceeviiiieeiiiiee e 53
Replacement of exhaust silencer packing material ...............c.ccvee... 57
Replacement of fork SPrings ........cccuveviiiiiieee i 40
Replacement of front brake pads ........c.cccceevviiiee e 46
Replacement of rear brake pads.........ccccceeeviiieeeisiiieeesciee e 48
RUNNING IN INSITUCHIONS ...vveiiiiiiiee e 20
Shifting gear, accelerating, slowing down ...........cccocciiiiiiiiiieininnes 24
Shock absorber adjustment in COMPression ...........cccoccvveeeiiiiereennns 17
Shock absorber adjustment in rebound ...........ccccoeiiiiiiiii 18
Shock absorber calibration and spring check ...........ccccccoiiiiiinninn. 38
Side stand ...
Side stand fixing for off-road routes
Standard headlightd (END/SMR/SMM) .........cvieiiiiieeeiiiieeeesiiee e 53
Standard rear gt ........coociie e 55

Start command and emergency stop
(END/MXE.S./SMXE.S./SMR/SMM) ...
Start-up after seasonal PAUSE ........ccceeveeiiiireeiiiiieeeeree e sieee e
SEEEING IOCK ...vveie ettt e e s e e e s
StoppiNg and PArking ..........eeeeeiiiieeeeiiieie e
STORAGE ..ottt
TECHNICALDATA-ENGINE .........

TECHNICALDATA-CYCLE PART ..ooiiiiiiiienii et

Telescopic fOrk VENt SCrEWS ........ccoiiieiieiiiiiiee et
Throttle cable command adjustment
Top-up rear brake fluid ..........oooviiieie i

TROUBLESHOOTING
Tyres, tyre pressure
Variation of rear shock spring preload .........ccccccoviiveeiiiiiee e 40
Variation of telescopic fork preload ..........cccccceveeviiieiiiiiiiee e 39
Warm eNgiNE ST ......c.vvveeiiiiieeeiiiee e s e e e e e e e e e e sneaeeeeans 23

WIRING DIAGRAM
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