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This manual has been prepared by DERBI NACIONAL MOTOR, S.A.U. so-
ciedad Unipersonal for use by concessionaires and DERBI sub-agency
workshops. It is assumed that persons using this work for the maintenance
and repair of DERBI vehicles will have a basic grounding in the principles of
mechanics and the necessary technical methods used in the repair of such
vehicles. Major variations in the technical specifications of the vehicles or in
specific repair operations will be communicated by means of updates to this
manual.

Nevertheless, completely satisfactory work cannot be performed without the
necessary installations and tools: for this reason we strongly recommend that
you consult the pages in this manual which refer to specific tools and
equipment.

Information in this manual which is of particular importance is indicated by the
following notes:

N.B. This indicates a note which gives key information for performing the
procedure more easily and clearly.

Caution! This indicates specific procedures which should be followed to
avoid causing damage to the vehicle.

Warning!!!

This indicates procedures which should be followed to avoid
possible injury to the person carrying out the repairs to the vehicle.

All data may be changed without prior notice.

Derbi declines all responsibility for the use of non-original parts and
accessories which have not been tested and approved.

© DERBI - NACIONAL MOTOR /2004 Dep. Leg. GI-1261-1998 - N.° 0.0H.070.0.005.1
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GENERAL INFORMATION

SAFETY REGULATIONS

If it is necessary to work on the vehicle with the engine running, make sure that the environment is
well ventilated, if necessary using a suitable exhaust system. Never run the engine in closed places
since the exhaust gases are toxic.

The engine and exhaust system components heat to very high temperatures and may remain hot
for some time after the engine has been switched off. Wear insulated gloves to work on these
components, or wait until the engine and exhaust system cool down.

Used engine oil can cause skin cancer if it remains in contact with the skin for a long time. Although
this is very improbable unless handling used oil every day, it is advised to wash your hands with
soap and water as soon as possible after handling used oil.

Used engine oil contains substances that are harmful for the environment. Dispose of used oil jn a
manner that respects nature and is in accordance with current legislation.

The battery electrolyte contains sulphuric acid. Protect your eyes, clothes and skin. Sulphuric acid
is highly corrosive; if it comes into contact with the eyes or skin, wash with plenty of water and go
immediately to a doctor.

The battery produces hydrogen which can be highly explosive. Do not smoke and avoid naked
flames and sparks near the battery, especially when recharging it.

Petrol is very inflammable and under some conditions can explode. Do not smoke in the work area
and keep clear of naked flames and sparks.



GENERAL INFORMATION

MAINTENANCE RULES

Use original DERBI spare parts and lubricants recommended by the manufacturer. Spare parts
other than originals or that does not conform can damage the vehicle.

Only use the special tools designed for this vehicle.
Always use new seals, seal rings and split pins when assembling.

After disassembly, clean the components with non flammable solvent or that has a high flash point.
Lubricate all working surfaces before reassembling, except for the bevel pairs.

After reassembly, check that all the components have been installed correctly and operate perfectly.

For disassembly, overhaul and reassembly operations, only use tools with metric measurements.
The metric screws, nuts and bolts are not interchangeable with English measurement couplings.
The use of unsuitable tools or couplings could damage the vehicle.

When working on the vehicle electrical system, check the correct assembly of the electrical
connections, especially those connecting to earth and to the battery.

VEHICLE IDENTIFICATION

Vehicle Frame prefix Engine prefix
SENDA 125 SM VTHSC2A1A ¢ HXx xx x x x SM JDO9E - XXXXXXXX
SENDA 125 R 4T VTHSC1A1A , Hxxxxx xR




TECHNICAL SPECIFICATIONS SM SENDA 125 R4T

Engine Single cylinder 4T EURO 2
Bore x Stroke 56.5x49.5

Cylindre capacity 124 c.c.

Carburator KEIHIN 22

Cooling system Air cooled

Starting system

Electrical start

Compression ratio

11:1

Maximum power

12 HP/8.500 rpm

Fuel Unleaded petrol
Lubrication system Wet sump
Ignition C.D.L

Spark plug NGK DPR8EA

Primary transmission

Gear assembly

Clutch

Multidisc

Gear box

5 speed

Front suspension

Hydraulic fork 41 mm. 195 mm. travel

Rear suspension

Monoshock 170 mm. travel

Tyres

110/80x17 130/70x17”

Front brake

Hydraulic 300 mm. disk

Rear brake Hydraulic 220 mm. disk
Battery 12V 8Ah

Wheelbase 1.425 mm.

Maximum height 1.220 mm.

Total length 2.130 mm.

Maximum width 805 mm.

Fuel tank 7,5 L.




TECHNICAL SPECIFICATIONS SENDA 125 R4T

Engine Single cylinder 4T EURO 2
Bore x Stroke 56.5 x 49.5

Cylindre capacity 124 c.c.

Carburator KEIHIN 22

Cooling system Air cooled

Starting system

Electrical starter

Compression ratio

11:1

Maximum power

12 HP/8.500 rmp

Fuel Unleaded petrol
Lubrication system Wet sump
Ignition C.D.L

Spark plug NGK DPR8EA

Primary transmission

Gear assembly

Clutch

Multidisc

Gear box

5 speed

Front suspension

Hydraulic 41 mm. 195 mm. travel

Rear suspension

Hydraulic 170 mm. travel

Tyres

110/80x17” 130/70x17”

Front brake

Hydraulic 300 mm. disk

Rear brake Hydraulic 220 mm. disk
Battery 12V 8Ah

Wheelbase 1.425 mm.

Maximum height 1.220 mm.

Total length 2.130 mm.

Maximum width 805 mm.

Fuel tank 7,5 L.




LUBRICATION

Values in mm

PART STANDARD VALUE LIMIT VALUE
ity. .
capacty Complete lubrication system. 1,2 litres -
Recommended oil. SELENIA HI SCOOTER ol
4T Service classification
API SG or higher. )
Viscosity: SAE 20W-50
Oil pump rotor. Clearance between outer
and inner rotors. 0.15 0.20
Clegrance between pump 0.15-0.21 035
casing and outer rotor. ’
Rotors end float. 0,03-0,12 0,15

FUEL CONSUMPTION

Values in mm

PART STANDARD VALUE LIMIT VALUE
Carburettor identity code. PDC3F -
Main jet. #95 -
Slow running jet. #38x2 -

Needle clip position.

Third notch from the top.

Flow adjustment screw Inital Fnserew by 2 tums. :
opening. Final See procedure on page 35. -
Float level. 14,0 -

Engine idling speed.

1400 + 100 rpm

Gas knob clearance.

20-6,0




HEAD AND VALVES

Values in mm

PART STANDARD VALUE LIMIT VALUE
. 1.373 + 98 kPa;
End of compression pressure. 14,0 + 1 kgf/cm? at 600 rpm. -
Head off-level. - 0,10
Valve clearance Intake 0,1+ 0,02 -
when cold. Exhaust 0,1+ 0,02 -
Valve spring free Internal 39,20 38,00
length. External 44,90 43,50
Valve. valve Valve stem outer Intake 5,450 - 5,465 5,42
spriné, valve dlametelj. . Exhaust 5,430 - 5,445 5,40
guide. Valve guide inner Intake 5,475 - 5,465 5,50
diameter. Exhaust 5,475 - 5,465 5,50
Clearance between | Intake 0,010-0,035 0,08
stem and guide. Exhaust 0,030 - 0,055 0,10
Width of seal surface. 1,10-1,30 1,50
Rocker /Pin. | pocker hole inner diameter. 12,000 - 12,018 12,05
Pin outer diameter. 11,966 - 11,984 11,93
Clearance between rocker and pin. 0,016 - 0,052 0,08
. Intake 31,402 - 31,582 31,10
Camshaft. | Height of camlobe. |— c°r 32,082 - 31,262 30,70
Eccentricity. - 0,03




CYLINDER AND VALVES

Values in mm

PART STANDARD VALUE LIMIT VALUE
Cylinder. nner diameter. 56,500 - 56,510 56,60
Taper. - 0,08
Ovalising. - 0,05
Deformation. - 0,05
Piston assembly direction. ‘IN’ marking facing intake side -
Piston outer diameter. 56,470 - 56,490 55,42
Measuring point on piston outer
diameter.g P P 13 mm from lower edge -
Hole diameter of crank pin on piston. 15,002 - 15,008 15,04
Piston,
piston rings, | Crank pin outer diameter. 14,994 - 15,000 14,96
crank pin. Clearance between pi
piston and _
crank pin. 0,002 -0,014 0,07
Clearance between | 1* 0,015-0,45 0,09
piston ring and throat,| 2 0,015-0,45 0,09
Clearance at en of 1st 0,10-0,25 0,5
piston ring. ond 0,20-0,35 0,5
Oil ring 0,20-0,70 0,9
Clearance between cylinder and piston. 0,01-0,04 0,15
Connecting rod small end inner diameter. 15,010 - 15,028 15,06
Clearance between connecting rod and crank pin. 0,010 -0,036 0,10

CLUTCH AND GEARBOX LEVERS

Values in mm

PART STANDARD VALUE LIMIT VALUE

Clutch lever clearance. 10,0-20,0 -

Clutch spring free length. 34,6 32,5

Thickness of friction discs. 2,92 -3,08 2,70

Metal discs distortion. - 0,20

Clutch bell guide. Inner diameter. 19,983 - 19,996 20,02
Outer diameter. 27,959 - 27,980 27,93

Outer diameter of main shaft

on the clutch bell guide. 19,967 - 19,980 19,92




CRANKCASE /| GEARBOX / MAIN SHAFT

Value in mm

PART STANDARD VALUE LIMIT VALUE
Main shaft. | Eccentricity. - 0,10
Connecting rod big end free float. 0,05-0,30 0,50
Connecting rod big end radial clearance. 0-0,008 0,05
Gearbox Gearbox fork
fork, hole diameter. 12,000 - 12,018 12,05
gearbox
fork pin. Fork end thickness. 4,93 - 5,00 4,70
Pin outer diameter. 11,976 - 11,994 11,90
Gearbox. Gear inner M3 20,020 - 20,041 20,07
diameter. M5 23,020 - 23,041 23,07
C1 19,520 - 19,541 19,57
C2 23,020 - 23,041 23,07
C4 20,020 - 20,041 20,07
Bush|ng outer M5 20,559 - 20,580 22,93
diameter. C1 19,479 - 19,500 19,43
C2 22,979 - 23,000 22,93
Bushing inner M5 20,020 - 20,041 20,20
diameter. C1 16,516 - 16,534 16,60
C2 20,000 - 20,021 20,10
Clearance between M5 0,015-0,057 0,10
gear and bushing. C1,C2 0,020 - 0,062 0,10
Clearance between C1 0,032 - 0,065 0,10
gear and shaft. c2 0,013-0,047 0,10
M3, clutch
Main shaft outer bell guide. 19,959 - 19,980 19,91
diameter. Bearing
seat. 14,978 - 14,989 14,91
Countershaft Bushing C2, C4 19,974 - 19,987 19,91
outer diameter. C1 16,469 - 16,484 16,41




BATTERY AND CHARGING SYSTEM

Values in mm

PART SPECIFICATIONS
Battery. Capacity. 12V - 6 Ah
Current dispersion. 0 mA max.
Voltage (20°C). Charge completion. Over 12,8V
To be charged. Under 12,3V
Charging current. Slow charge. 0,7A/5-10h
Fast charge. 5,0A/1,0h
Alternator. Power. 200W at 5000 rpm.
Charge coil resistance (20°C). 0,1-1,0Q
Voltage adjusted by regulator/rectifier. 14,0 - 14,8V at 5000 rpm.

IGNITION SYSTEM

Values in mm

PART SPECIFICATIONS

Spark plug. NGK. DPRS8EAO9.
DENSO. X24EPR-U9
Distance between electrodes. 0,8-0,9 mm.

Ignition coil peak voltage.

100 V minimum.

Pulse generator peak voltage.

0,7 V minimum.

Ignition timing (mark «F»).

15° before TDC at 1400 rpm.

Ignition Start.
advance.

1800 + 150 rpm.

End.

3450 £ 150 rpm.

Maximum ignition advance.

32° before TDC




TORQUES

TYPE OF FASTENING

TORQUE in Nm (Kgm)

5 mm screw and hexagonal nut. 5(0,5)
6 mm screw and hexagonal nut. 10 (1,0)
8 mm screw and hexagonal nut. 22 (2,2)
10 mm screw and hexagonal nut. 34 (3,5)
12 mm screw and hexagonal nut. 54 (5,5)
5 mm screw. 4(0,4)
6 mm screw. 9(0,9)
6 mm flanged screw (8 mm head). 9(0,9)
6 mm flanged screw (10 mm head). 12 (1,2)
8 mm flanged screw and nut. 26 (2,7)
10 mm flanged screw and nut. 39 (4,0)

The torque values indicated in the next table only refer to the more important fastening elements.
All other fastening elements are to be tightened to the standard torques indicated in the following table.




ENGINE

PART QUANTITY Threa:'md':;meter ::::};;:; NOTES
Lubrication:
Oil drain screw. 1 36 15 (1,5)
Centrifugal filter rotor cap screw. 3 5 5(0,5)
Centrifugal filter securing ring nut. 1 16 83 (8,5) | Note2
Oil pump screw. 2 6 10 (1,0)

4 3(0,3)
Cylinder head and valves:
Spark plug. 1 12 18 (1,8)
Valve access hole cover. 2 36 15(1,5)
Valve clearance adjusting lock nut. 2 6 14 (1,4)
Cylinder head cover nut. 4 8 26 (2,7) | Note 3
Cylinder head cover screw. 4 6 12(1,2) | Note 2
Camshatft gear screw. 2 6 12(1,2) | Note 2
Cam chain tensioner Alien screw. 2 6 12 (1,2)
Cam chain tension screw. 1 6 4(0,4)
Cam chain tensioner shoe screw. 1 8 10 (1,0)
Clutch and gear change:
Clutch disengagement plate screw. 4 6 12 (1,2)
Clutch hubs securing nut. 1 16 83 (8,5) | Note 2,4
Selector drum stop arm screw. 1 6 12(1,2)
Gear change pedal screw. 1 6 16 (1,6)
Alternator and starter motor:
Timing inspection cap. 1 14 10 (1,0) | Note 3
Camshaft access hole cap. 1 30 8(0,8) Note 3
Flywheel screw. 1 10 74 (7,5) | Note 2
Pulse generator Alien screw. 2 5 5(0,5) Note 1
Single direction clutch Torx screw. 6 6 16 (1,6) | Note 1
Sump / gearbox / camshatft:
Main shaft bearing positioning plate screw. 2 6 12 (1,2) | Note 1

NOTE: 1. Apply sealant to the threads.
2. Lubricate threads and seats.
3. Lubricate 0-ring.
4. Rivet.



SPECIAL TOOLS

DESCRIPTION TOOL CODE EQUIPMENT SECTION
Float level checking tool. 19.1.20353 C 4
32 x 35 mm adapter. 19.1.20357 I 10
42 x 47 mm adapter. 19.1.20359 I 10
52 x 55 mm adapter. 19.1.20360 I 10
20 mm guide. 19.1.20363 I 10
Wrench to adjust flow adjustment screw. 19.1.20367 C 4
Handle for adapters. 19.1.20376 I 10
Valve springs compressor insert. 19.1.20382/10 I 6
Valve springs compressor. 19.1.20382 I 6
Flywheel stop wrench. 19.1.20403 I 9
24 mm wrench for ring nuts. 19.1.20404 I 3-8
Crankshaft stop. 19.1.20405 I 3
Flywheel extractor. 19.1.20406 I 9
Punch to remove/refit valve guide. 19.1.20407 C 6
72 x75 mm adapter. 19.1.20408 I 10
Multimeter adapter. 19.1.20409 C 12
45° cutter @ 27.5 mm. 19.1.20411 C 6
15 mm guide. 19.1.20412 I 10
45° cutter 0 33 mm. 19.1.20413 C 6
28 mm guide. 19.1.20404 I 10
32° cutter @ 30 mm. 19.1.20415 C 6
32° cutter @ 33 mm. 19.1.20416 C 6
60° cutter @ 30 mm. 19.1.20417 C 6
Valve clearance adjustment wrench. 19.1.20418 I 2-6
Valve seat cutters support. 19.1.20419 C 6
Valve seat reamer. 19.1.20420 C 6
Clutch stop wrench. 19.1.20421 I 8
15 mm clamp. 19.1.21467/13 [ 10
@ 41 x 45 mm bell. 19.1.21467/30 I 10

C: Recommended
I: Essential




EMISSIONS CONTROL SYSTEM

Emission sources
The combustion process produces carbon monoxides and hydrocarbons. It is very important to
control the hydrocarbons because; under certain conditions they can form photochemical pollution
when exposed to sunlight. The carbon monoxide does not react in the same way, but it is toxic.

In order to reduce the carbon monoxide and hydrocarbon emissions a fuel supply system is used
with a weak mixture and other systems.

Emission control et exhaust
The system to control the emissions at exhaust consists of weak mixture adjustment. No adjustments
are included, except that for idling, which is through the carburettor gate valve stop screw.

Sump emissions control system
The engine is fitted with a closed loop system that sends the vapours from the sump into the air
cleaner and then to the combustion chamber.

The condensed vapours accumulate in a collection tank and the relevant exhaust pipe, which is to
be periodically emptied. Presence of oil in the exhaust pipe should be checked more frequently if
the venhicle is used at high speed or in the rain.

CARBURETOR AIRCLEANER

AIRINLET

¥
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VENT TRAP

EXHAUST PIPE

OIL VAPOUR RECOVERY (BLOW-BY)

EXHAUST



DISASSEMBLING THE FRONT SUSPENSION SENDA 125 R/SM. 4T

- Disassemble the suspension tubes from the drive
plate, loosening the screws on its clamps.

- Fix the suspension tube in a vice, protecting its jaws
with soft metal cushioning so as not to scratch or
damage the tubes, and loosen the top locking cap.

- Remove the top locking cap, as well as the preload
washer and the suspension spring.

- Have a container available in which to empty the
hydraulic oil from each tube so as to measure it
(pump the tube-leg-fork unit to ensure it is completely

empty).
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- Remove the oil seal dust cap and its safety circlip.

- Access the Allen screw located at the base of the
fork leg and loosen it to free the hydraulic unit and
the tube.

- Firmly separate the tube and the fork leg.

- Remove the hydraulic unit aluminium support cap
on the inside of the fork leg.

19 =



- Then remove the hydraulic unit from the top of the ==
suspension tube. 7 gy

- Secure the fork leg in a vice with soft metal
cushioning in its jaws and place a cloth over its mouth
so as not to damage it, Then remove the oil seal

using a lever. Replace this whenever the unit is
disassembled.

- Clean and degrease all of the components of the
front suspension in order to be able to check them.

- Check the level of wear of the suspension tube guide

bushing. Replace when over 30% of its total surface
area is damaged.
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- Using X-shaped blocks and a dial gauge installed
on a fixed support, ascertain the level of misalign-

ment of the tube.
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Service limit: 0.4 mm.
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for deformities and/or lack of parallelism.

Control the condition of the rebound spring and the

nylon guide bushing of the hydraulic unit, as well as
the O-ring. Replace them where deformed or

showing signs of damage.




Clean and degrease all of the parts comprising the
unit before re-assembling.

Re-assemble the unit, paying particular attention to
tightening the hydraulic unit on the fork leg, as well
as the assembly of the oil seal, placing a small
amount of suspension oil on its lips and inserting it
with the help of an appropriate tool. Replace the
hydraulic oil and do not forget to insert the preload
bushing between the spring and the cap.
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SUSPENSION | Free spring length (mm.) cm3 oil/tube Oil type

PAIOLI 848 +3 435C.C. Sae 7,5W




MAINTENANCE

STARTER LEVER ON CARBURETTOR
Check that the starter lever js functioning properly.
The starter lever must be easy to manage and
remain in position.

1. Starter engaged.
2. Starter partially engaged.

3. Starter not engaged at all.

AIR CLEANER REPLACEMENT

Note: If the vehicle is used in the rain or on dusty
roads, check and replace the air cleaner more
frequently than indicated in the Scheduled
Maintenance table given in the Owner’s Manual.

Disassembly

Proceed as follows:

- Place the vehicle on the side stand to remove the
left-hand panel, remove the seat and the 2 panel
SCrews.

- Loosen the six filter cover securing screws and
remove it.

- Remove the air filter foam, wash in a mixture of soap
and water, then drain and dry completely before
impregnating it with special oil for filters and
reinstalling.

Assembly
- Proceed in reverse order to disassembly.

- Fit the left-hand side panel.



BLEEDING THE SUMP T e .

Note: Carry out this operation more frequently than
indicated in the Scheduled Maintenance table if the
vehicle is used in the rain at high speed, or after
washing, or if the vehicle has fallen over. Carry out
this operation if the level of deposits can be seen in
the transparent section of the breather duct.

To clean proceed as follows:

- set the vehicle on the kickstand; open the strap and
take off the breather duct cap; drain off the deposits
and impurities, refit the cap and set the strap back
in place.

SPARK PLUG

Removal
Disconnect the spark plug cap.

Note: before removing the spark plug use
compressed air to remove any din at the base. Make
sure no impurities enter into the combustion
chamber.

- Remove the spark plug using the special wrench in
the tool kit or an equivalent.

- Inspect or replace the spark plug as described in
the Scheduled Maintenance table.

Check
Make these checks and if necessary replace the
. DISTANCE BETWEEN
spark plug: ELECTRODES:
» Damaged insulation. 0,8 - 090 mm

e Worn electrodes.
e Burns, discolouring:

- Dark / light brown colour indicates that the spark
plug is in good condition:

- A very pale colour indicates an ignition system
problem or a weak mixture;

- A wet spark plug or black sooty deposits indicate
that the mixture is too rich.

- Clean the plug electrodes with a metal brush

- Use a thickness gauge to measure the distance
between the centre and side electrodes. If necessary
adjust the distance bending the side electrode with
care.

Distance between electrodes: 0.80 - 0.90 mm
Assembly
To avoid damage to the head, screw the spark plug

in by hand, then lock it with the wrench to the
specified torque.

Torque: 18 Nm (1.8 kgm)



VALVE CLEARANCE

Check and adjustment
Note: The valve clearance is to be checked and
adjusted with the engine cold (less than 35°C)

Proceed as follows:
- remove the saddle;

- remove the tank after disconnecting the pipe from
the tap;

- unscrew the four securing screws and remove the
right and left object compartments;

- unscrew the bolt, and then remove the engine upper
stand brackets;

- remove the cap from the crankshaft access hole
and the timing hole cap;

- use a 14 mm socket wrench and turn clockwise to
align the «T» marking to the reference notch on
the sump left-hand cover;

- make sure that the piston is at TDC (top dead cen-
tre) in the compression stage;

- remove the valve inspection caps;

- check the clearance of both valves loosening the
lock nut and the adjustment screw to be able to insert
the blade of the thickness gauge between the latter
and the valve stem;

- tighten the adjustment screw and at the same time
withdraw the thickness gauge blade outwards until
a slight resistance is felt;

Valve clearance:
Intake / Exhaust: 0.1 £ 0.02 mm

- Keeping the adjustment screw in position, tighten
the lock nut to the specified torque, and then take
out the thickness gauge blade;

Lock nut torque
14Nm (1.4kgm)
Special tool
Valve clearance adjustment wrench: 19.1.20418
- lubricate the threads and the valve inspection cap
O-rings, then assemble and lock to the specified
torque:
Torque:
Valve access hole covers: 15 Nm (1.5 kgm)

- lubricate the relevant O-rings and refit the crankshaft
access hole cap and the tuning hole cap;

- '

|CRANKSHAFT ACCESS HOLE CAP
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Torque:
Tuning hole cap: 10 Nm (1.0 kgm)
Crankshaft access hole cap: 8 Nm (0.8 kgm)
ENGINE OIL / OIL FILTER

Note: It is a good practice to periodically check the
level and top up if necessary. If the oil level is too
high this could reduce performance and interfere
with the clutch operation.

On the other hand, if the level is too low it can cau-
se the engine to overheat and shorten the life of
some components. If the oil added is of a different
brand or of poor quality, the lubricating function of

the oil is endangered. |
DIP STICKPLUG % — ] /. 5= ——=
Oil level check e
- Support the vehicle on a stand or suitable support \h” 23 T

in vertical position on a flat surface;

- start the engine and let it run idling for a few minutes
to reach operation temperature;

- Switch off the engine and wait 2-3 minutes;

- remove the dip stick and clean the rod with a clean
cloth;

- insert the dip stick in the hole without screwing it
down;

- remove the dip stick and check the oil level.

If the oil level is below or near the minimum notch
on the dip stick, add oil of the prescribed type up to
the maximum level notch.

Recommended engine oil:

Oil AGIP CITY 4T
API SJ «DONUT» + JASO MA - PART SYNTHETIC
Viscosity: SAE 20W-40

Check that the O-ring on the dip stick is not
damaged, then refit in place.



ENGINE OIL/OIL GAUZE FILTER
REPLACEMENT

- Start up the engine and let it run idling for a few
minutes to reach the normal operating temperature.
Stop the engine and wait for at least 10 minutes so
that the oil flows back into the oil pan;

- place a vessel under the engine to collect the old
oil, and then unscrew the drainage cap together
with the gauze filter and its spring.

Remove the dip stick;

- After draining off all the oil, check and clean the
gauze filter. Make sure that the filter, spring, cap
and 0-ring are all in good condition refit them then
tighten the drainage cap to the specified torque.

Torque: 15 Nm (1.5 kgm)

- Fill with the quantity of oil specified.
Oil change capacity 1.0 litres
Complete system capacity: 1.2 litres

- Refit the dip stick;

- Start up the engine and let it idle for 2-3 minutes.
Switch off the engine and wait for a few minutes,
then check that, with the vehicle in vertical position
the oil level is at the maximum level notch;

- check there are no oil leaks.

Engine idling speed
Proceed as follows:

- set the vehicle on the kickstand, start up the engine
and let it run idling for a few minutes to reach
operating temperature;

- check that the twist grip has a clearance of approx.
4 mm;

- After connecting a tachometer, start up the engine
and with cross tip screwdriver adjust the idle
adjustment screw to obtain the prescribed speed.

Idling speed: 1400 + 100 rpm
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LUBRICATION

Technical data

Values in mm

PART STANDARD VALUE LIMIT VALUE
Engine oil Oil pan. 1,0 litres. -
capacity. Complete lubrication system. 1,2 litres. -
Recommended oil. SELENIA HI SCOOTER 4T. ail
Service classification )
API SG or higher.
Viscosity: SAE 20W-50
Oli pump rotor. Clearance between outer
and inner rotor. 0,15 0,20
Clearance between pump
case and outer rotor. 0,15-0,21 0,35
Rotors end float. 0,03-0,12 0,15
CAMSHAFT
C-,/ .'.Ir'
C
=3 T \\
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% " |i| OIL CENTRIFUGAL
Rl FILTER
MAIN SHAFT

COUNTERSHAFT

OIL PUMP




PRIMARY TRANSMISSION OIL / GEAR
CENTRIFUGAL FILTER

Cleaning the centrifugal filter
- Remove the engine sump right-hand cover;
- remove the screws and centrifugal filter cover;

- dean the cover and inside the centrifugal filter with
a deén cloth.

Warning:
Do not use compressed air to clean the filter
rotor.

- Check that the cover seal is in good condition then
refit it;

- tighten the cover screws to the specified torque.
Torque:

Centrifugal filter rotor cover screws: 5 Nm (0.5
kgm)

- Refit the engine sump right-hand cover.
Centrifugal filter removal
- Remove the engine sump right-hand cover;
- remove the screws and the centrifugal filter cover;
- lock the primary transmission gear and the clutch
bell gear using the special locking tool.
Special tool:
Crankshaft stoptool ... ... . ... 19.1.20405

- Remove the securing ring nut, the washer and the
base of the centrifugal filter.

Special tool:
24 mmwrenchforringnuts ... 19.1.20404
- Remove the crankshaft stop tool.
Note: When refitting take care to fit the ring nut
with the countersunk side facing toward the primary
gear, lubricate the threads and seat.
Torque:

Centrifugal filter rotor securing ring nut: 83 Nm
(8.5 kgm)

"6 _CRANKSH
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OIL PUMP
Removal
- Remove the right-hand cover of the engine sump;

- turn the crankshaft by hand to uncover the access
holes of the pump securing screws;

- remove the oil pump unscrewing the two cross head
screws.

Note: If you have difficulty in removing the com-
plete pump casing, first remove the cover and the
gear after removing the two 8 mm hex. head screws.

- Unscrew the two cross head screws on the oil pump
cover.

Note: When checking this component take
measurements in several points and compare the
highest reading with the wear limit value. If any
component of the oil pump is worn over the tolerance
limits replace the whole oil pump unit.

Clearance between pump case and outer
rotor

- Fit the inner rotor and outer rotor in the pump ca-
sing;
- fit the control shaft correctly;

- measure the clearance between the pump casing
and the outer rotor using a thickness gauge.

Wear limit: 0.35 mm

Clearance between outer and inner rotors

- Fit the inner rotor and outer rotor in the pump ca-
sing;

- fit the control shaft correctly;

- measure the clearance between the outer and inner
rotors using a thickness gauge.

Wear limit: 0.20 mm
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Rotor end float

- Fit the inner rotor and outer rotor in the pump ca-
sing;

- measure the end float between the rotors and the
pump casing using a thickness gauge and a
reference ruler.

Wear limit: 0.10 mm

Oil pump disassembly

- Remove the oil pump cover unscrewing the two
8mm hex. head screws;

- make a visual check on the gear shaft and the cover.

GEAR




ASSEMBLY
PUMP COVER
OUTER ROTOR
GEAR
OIL PUMP
SHAFT SCREWS
3Nm (0,3 kgm)
COVER
INNER ROTOR
PUMP CASING
- Fit the shaft and pump gear in the pump casing; SHAFT PUMP CASING

4

- Fit and tighten the gear cover COVER

Torque: 10 Nm (1,0kgm)

SCREWS




- Fit the outer and Inner rotors;

- Fit the pump cover;

- tighten the screws to the specified torque.

Torque: 3 Nm (0,3 kgm)

Note: When assembling align the protrusion on the
cover with the reference point on the pump.

- Check functioning.

Installation
- Fit new O-rings on the engine sump.
- Fit the oil pump.

- Tighten the screws to specified torque.
Torque: 10 Nm (1,0 kgm)

- Fit the engine sump right-hand cover.

OUTER ROTOR INNER ROTOR
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P
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FUEL CONSUMPTION

Technical data

Values in mm

PART STANDARD VALUE LIMIT VALUE
Carburettor code. PDC3F -
Main jet. #95 -
Slow running jet. #38x2 -

Needle clasp position.

Third notch from the top.

Flow adjustment screw opening. Initial Unscrewed by 2 turns. -

Final See procedure on page 35. -
Float level. 14,0 -
Engine idling speed. 1400 £ 100 rpm -
Twist grip clearance. 2,0-6,0 -




CARBURETTOR REMOVAL

Gate valve
Proceed as follows:

- remove the saddle, the tank and the right-hand
objects compartment;

- unscrew the upper cover then remove it from the
carburettor body together with the gate valve;

- press the valve spring and disconnect the
accelerator cable;

- remove the needle clasp and the needle;

- check that the gate valve and the needle are not
scored, worn or damaged.

Carburettor body

- Loosen the drainage screw and drain off the fuel
from the chamber into a suitable container;

- loosen the clasp and disconnect the fuel supply pipe
and the breather duct from the carburettor.
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- loosen the screw of the air cleaner sleeve supporting
strap;

- remove the two nuts and the carburettor body from
the intake manifold;

Carburettor removal
- Loosen the clasp and disconnect the discharge pipe;

- check that the manifold O-ring is not damaged, if it
is, replace it;

- remove the screws and the chamber;

- remove the float pin, the float and its valve;

- check that the float is not damaged;
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- check the float valve set for scores or damage;

- inspect the float valve tip where it contacts the seat
and ensure there is no wear;

- replace the valve if the tip Is worn or damaged;

- Check the operation of the float valve;

- Remove the diaphragm;

- remove these parts:
Main jet
Diffuser with spray nozzle
Slow running jet
Gas stop screw;

- tighten the flow adjustment screw and take note of
how many turns are required to reach contact with
the seat;

- remove the flow adjustment screw and the spring.
Warning:
The flow adjustment screw must not be screwed
down fully to avoid damaging it’s seat.

- Check the jets for damage and if necessary replace.

DIAPHRAGM
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CARBURETOR ASSEMBLY

U// Il CARBURETOR BODY
/

SPRING

GAS STOP SCREW

T

ACCELERATOR CABLE

FLOAT VALE -——.E\J TSee FLOAT PIN
FLOAT —_. o
oL O-RING
e

GATE VALVE SPRING

CLASP / Sy '\ SEAT
NEEDLE CLIP J /ﬁ ' K SPRING
NEEDLE | FLOW ADJUSTMENT SCREW
SLOW RUNNING JET
DIAPHRAGM
GATE VALVE

CHAMBER

- Blow compressed air into each air and fuel passage
in the carburettor body;

- refit the following parts:
Gas stop screw
Slow running jet

Spray nozzle with diffuser
Main jet.

Warning:
Handle the jets with care. They can easily
become scored or scratched.

- Refit the flow adjustment screw and bring it to the
original
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- refit the diaphragm using the assembly reference;

- fit the float and valve into the carburettor body, then
insert the needle in the carburettor body and the
float.

Float level check

With the float valve inserted and the float arm just
touching the valve, measure the level of the float
using the special tool as shown in the figure.

Float level: 14 mm

Special tool:
Float level checking tool ... .. ... .. 19.1.20353

If the float level is not within specifications replace
the complete float and the float valve;

fit a new O-ring in the chamber;

DIAPHRAGM
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- fit the chamber and tighten the screws;

SCREWS

- connect the breather duct and the discharge pipe ORING ¥
as shown;

- fit a new O-ring in the carburettor body seat.

\

DISCHARGE PIPE BREATHER DUCT

CARBURETTOR INSTALLATION

Carburettor body

- Fitthe carburettor body onto the intake manifold and
tighten the nuts down fully;

- fit the air cleaner manifold tightening it with the
relevant straps;

1T
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- connect the fuel supply pipe. FUEL SUPPLY PIPE (57— /7‘9\ m
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Gate valve

- Fit the clip on the needle.

Standard position: Third notch from the top.

- Fit the needle in the gate valve and fasten it with its
clasp;

- connect the accelerator transmission to the valve
keeping the cable inside the spring;

- fit the gate valve in the carburettor body aligning
the internal reference (on the carburettor body) with
the groove on the valve;

- lock the carburettor upper cover then fit the rubber
hood;

After installing the carburettor, make these checks:

» Twist grip clearance.
* Engine idling speed.
» Flow adjustment screw regulation.
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FLOW ADJUSTMENT SCREW

Note: The flow adjustment screw has been set in o
the factory and does not require any type of
adjustment unless it has to be replaced or the
carburettor is overhauled.

To have an accurate adjustment the engine should
be at normal running temperature. : ]
Use a rev counter with a scale division of 50 rpm (or "-3 T / ' iy
less) so as to be able to measure accurately any Iv”  GAS STOP SCREW
variations within 50 rom OF less. L :

- Turn the flow adjustment screw clockwise until a
certain resistance is felt when it contacts its seating.
Unscrew the screw by the number of turn’s
equivalent to the specified value.

Warning:
Do not use excessive force on the flow adjustm-
ent screw; otherwise you could damage its sea-
ting.

Special tool:
Flow screw adjustment wrench ... 19.1.20367

Initial opening: 2 turns

- Warm the engine to the normal operating tempe-
rature;

- turn off the engine and connect the rev counter;

- switch on the engine and adjust the idling rotation
speed through the gas stop screw.

Idling rotation speed: 1400 £ 100 rpm

- Slowly turn the flow adjustment screw until the
maximum rotation speed possible is obtained;

- adjust the idling rotation speed again through the
gas stop screw;

- use the flow adjustment screw to reduce the rotation
speed to 100 rpm;

- unscrew the flow adjustment screw by 5/8 of a turn;
Final opening: + 5/8 of a turn starting from the
position found in the previous step.

- Adjust the idling rotation speed again through the
gas stop screw.

Note: To obtain a more precise adjustment use the
exhaust gas analyser. When the carburation is
correct the carbon oxide percentage is 3.5 + 0.5.



ENGINE REMOVAL AND REFITTING

GENERAL
Before removing or refitting the engine support the vehicle with a suitable stand.
To remove or refit the engine a jack or other suitable lifting equipment is necessary.

These parts can be serviced with the engine on the frame:

- Oil pump (Chapter 2).

- Clutch/ gear change pedal (Chapter 8).
- Alternator (Chapter 9).

- Starter motor (Chapter 12).

For the following parts the engine must be removed from the frame:
- Cylinder head and valves (Chapter 6).
- Cylinder and piston (Chapter 7).
- Crankshaft and gearbox (Chapter 10).

Technical data Values in mm
PART SPECIFICATIONS
. . ) Oil pan. 1,0 litres.
Engine oil capacity. - -
Complete lubrication system. 1,2 litres.
Oil AGIP CITY 4T
Recommended oil. API SJ «DONUT» + JASO

MA - PART SYNTHETIC SAE
Viscosity: SAE 20W-40

Idling speed.
1400 £ 100 r.p.m.




TRANSMISSION PINION
Removal
- Loosen the rear wheel axle nut;

- remove the chain tightener from the restraining tooth,
or bring it to minimum distance position;

- push the rear wheel completely forward to slacken
the transmission chain as much as possible;

- unscrew the two screws and remove the pinion cover;

- engage the 1st speed and remove the pinion
fastening plate screws;

- remove the plate turning it until the teeth are aligned
with those of the gearbox countershaft.

Installation

To refit follow the removal procedure in reverse order
paying attention to the following:

- the pinion is to be fitted on the gearbox countershatft
with the marked side facing outwards;

- adjust the transmission chain tension.

Torques:
Rear wheelaxlenut........ 70-80Nm (7,0 - 8,0 kgm)
Pinioncover............... 4-7Nm (0.4-0.7 kgm)
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ENGINE REMOVAL
Remove the following parts:

- Side coverings;
- Saddle;
- Tank;

- Right-hand and left-hand objects compartment and
brackets;

- drain off the engine oil and collect it in accordance
with current legislation;

- disconnect the battery negative cable from its ter-
minal and remove the electrical connections from
the starter motor (stator, pick-up connector, starter
motor power supply);

- remove the transmission pinion;
- disconnect the spark plug cap;

- remove the exhaust manifold and the entire silencer,
disconnect the oil vapours recovery piping and the
carburettor;

- disconnect the clutch cable and the gear selection
levers from the gearbox;

- support the engine with suitable lifting equipment;

- remove the bolt and bracket of the engine head
upper stand taking care not to lose the washers;

- remove the four bolts and brackets (one on each
side) of the engine front stand taking care not to
lose the washers;

- remove the two bolts of the engine rear stand taking
care not to lose the washers;

- move the engine with care removing it from the right
side of the frame.

Warning:
When removing work with care making sure that
the engine comes away without meeting
obstructions, take care not to damage the
components, frame or the engine itself.




Engine installation
- Support the engine with suitable liting equipment;
- To install the engine follow the removal procedure in reverse order.

Note: Tighten all the engine securing bolts first by hand, and then lock to the specified torque.

Torque:
Engine
Head upper stand: . .. 20 - 25 Nm (2.0-2.5 kgm)

Engine
Front stand bolts: ... 20 - 25 Nm (2.0-2.5 kgm)

Engine
Rear stand bolts: ... 32-40 Nm (3.2 - 4.0 kgm)



CYLINDER HEAD AND VALVES

SERVICE INFORMATION

General

This section describes the maintenance operations for the cylinder head cover, engine head, camshaft

and rockers.

To service these parts, remove the engine from the frame and work at the bench.

Head and valves

Values in mm

PART STANDARD VALUE LIMIT VALUE
End of ) 1.373 £ 98 kPa;
nd of compression pressure 14,0 + 1 kgflcm2 a 600 rpm -
Head off-level - 0,10
Valve, Valve clearance Intake 0,1+0,02 -
valve spring, when cold Exhaust 0,1+0,02 -
valve guide
9 Valve Spring free Internal 39,20 38,00
length External 44,90 43,50
Valve stem outer Intake 5,450 - 5,465 5,42
diameter Exhaust 5,430 - 5,445 5,40
Valve guide inner Intake 9,475 - 5,465 9,50
diameter Exhaust 5,475 - 5,465 5,50
Clearance between Intake 0,010 - 0,035 0,08
stem and guide Exhaust 0,030 - 0,055 0,10
Width of seal surface 1,10-1,30 1,50
Rocker / pin . .
Rocker hole inner diameter 12,000 - 12,018 12,05
Pin outer diameter 11, 966 - 11,984 11,93
Clearance between rocker and pin 0,016 - 0,052 0,08
Camshaft Height of cam lobe | Intake 31,402 - 31,582 31,10
Exhaust 31,082 - 31,262 30,70
Eccentricity - 0,03




COMPRESSION MEASUREMENT

- Warm the engine to reach normal operating
temperature;

- switch off the engine, disconnect the spark plug cap,
and remove the spark plug;

- unplug the ignition control connector;

- fit the pressure gauge connection accessory in the
spark plug hole;

- connect the gauge to the accessory;

- open the accelerator fully and run the engine with
the starter motor.

Note: Run the engine until the valves on the gauge
become stable. Usually the maximum valve is
reached within 4 - 7 seconds.

Standard value: 1373 * 98 kPa; 14.0 £ 1.0 kgf/lcm2 at 600 rpm
If compression is higher there are carbon deposits on the combustion chamber or the piston crown.

If the compression is lower, pour 3-5 c.c. of new engine oil into the cylinder through the spark plug
hole then check the compression again.

If the compression increases in relation to the previous reading, check the cylinder, the piston and
the piston rings. The problems could be:

- Worn piston ring.
- Worn cylinder and pistons.

If the compression remains the same, check the valve seals, the tightness of the head and the state
of the head gasket.

HEAD COVER AND CAMSHAFT REMOVAL i AUTOMATIC TENSIONER
Remove the following: — o

- Engine from frame.

- Starter motor.

- Securing screws of the driving chain automatic
tensioner, washer and gasket.

- Valve hole covers. COPPER SCREWS AND

WASHERS SCREWS

- Align the «T» marked on the flywheel to the
reference notch on the left crankcase cover rotating
the crankshaft anticlockwise; remove the cap on the
left crankcase using a 14 mm. socket wrench;

2l
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- Remove the two caps from the rockers and check
there is sufficient clearance to ensure the piston
positions correctly at the end of the compression
stage;

- If the piston does not reach the TDC of the
compression stage rotate the crankshaft anti-
clockwise by 360° and check again;

- remove the camshaft gear cover;
- remove the camshaft gear securing screws;

- remove the camshaft gear from the flange, and then
remove the driving chain from the gear;

Note: Support the driving chain so that it does not
fall into the crankcase;

- loosen the four head cover screws and head NUTS AND WASHERS =, SCREWS
securing screw; :

- Gradually remove the flanged nuts and seal rings
from the head cover in crosswise sequence;

SCREWS Mage. 4,

- Remove the head cover assembly; HEsAé)E(i\tnOBVER
] L




- remove the camshaft;

- remove the rubber caps. Take care not to lose them;

- remove the dowels.
Note: It is not necessary to remove the dowels if
they nave been driven in under pressure.

Remove all traces of sealant from the head and cover
mating surfaces.

Camshaft inspection

- Rotate the outer tracks of the camshaft bearings:
the bearings must turn smoothly and silently.

Check also that the inner tracks do not have
clearance in relation to the camshaft.

Height of the cam

- Check for scoring or signs of insufficient lubrication
on the cam surfaces;

- measure the height of each cam using a micrometer.
Wear limits:

Intake: 31.10mm
Exhaust: 30.70 mm

Note: If the cams are worn or damaged, check the
rocker support shoes.

CAMSHAFT
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Camshaft eccentricity

- Support the two ends of the camshaft on V blocks
and check the eccentricity of the camshaft with a
dial gauge.

The total eccentricity corresponds to half of the
reading on the dial gauge.

Wear limit: 0.05 mm

HEAD COVER DISASSEMBLY

- Unscrew the securing screw and remove the pins
stop plate;

- remove the rocker pins by inserting a 6mm screw in
the threaded end and pulling to withdraw it as shown
in the figure;

- remove the rockers.

Note: Take note of the assembly positions on the
intake side and exhaust side to avoid confusing the
parts when refitting.

Rocker and rocker pin

- Check that the rocker shoe is not worn or damaged
and check that the oil hole is not clogged;

- check that the contact surface of the valve clearance
adjustment screw is not worn or damaged,;

MEASURING POINT

—
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- measure the inner diameter of each rocker.

Wear limit: 12.05mm

- measure the pin outer diameter of each rocker.

Wear limit: 11.93mm

- check the pin for wear or damage and calculate the
clearance between pin and rocker.

Wear limit: 0.08 mm
If necessary replace the rocker and/or the rocker pin.

HEAD REMOVAL
Remove these parts:

Head cover.

Head securing screw and washer.

Chain tightener screw and washer.
- Head.

Driving chain tightener.

- Seal.
- Two dowels;

- remove all residues of the seal from the head and
cylinder mating surfaces;

- remove the driving chain guide;

HEAD CHAIN TIGHTENER SCREW
AND WASHER

SECURING SCREWAND .
WASHER




- Loosen the screws and remove the intake manifold;

- check that the tightener and guide of the driving chain
show no signs of damage or excessive wear;

HEAD DISASSEMBLY

- Before removing the parts, mark them to ensure
correct reassembly;

- Install the valve springs compressor on the valve
and compress the spring;

Special tool:

Compressor for valve springs ....... 19.1.20382
Compressor insert....................... 19.1.20382/10
Warning:

To prevent the loss of spring elasticity, do not
compress them more than the amount necessary
to remove the half-cones.

- remove the valve spring compressor, and then
remove the plates, the springs and the valves;

- remove the oil seal and the valve seats;
Note: do not re-use the valve stem oil seals.

- Remove any carbon deposits from the combustion
chamber and clean the head plane surface

Warning:
Take care not to damage the head plane surfaces
and the valve seats.

- Check that the spark plug hole and the valve ducts
are not cracked.

INTAKE MANIFOLD
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Mead inspection

- Check the head flatness with a ruler and a thickness
gauge.

Warpage limit: 0.10 mm

Valve spring inspection

- Check that the valve springs are not strained or
damaged;

- measure the free length of the internal spring and
the external spring.

Wear limit:
Internal: 38.00 mm

External: 43.50 mm

Valve stems and guide inspection

- Check that the valves are not bent or burnt and that
there is no sign of scoring or irregular wear;

- insert the valves into their original positions in the
head;

- check that each valve slides smoothly in the guide
without resistance;

- measure the outer diameter of the stem of each valve
and make a note of the valve.

Wear limit:
Intake: 5.42 mm
Exhaust: 5.40 mm

- Before measuring the valve guide, remove any
carbon deposits with a reamer;

- insert the reamer from the camshaft side and always
rotate it clockwise.

Note: Take care not to slope the reamer in the guide:
If the operation is not carried out correctly, oil will
seep out from the valve stem oil seal. There could
result an incorrect contact between the valve and
seat, which cannot be adjusted by grinding. When
inserting and removing the reamer, always rotate it
clockwise, never anti-clockwise.




Special tool:

Reamer for valve guides (INTAKE/EXHAUST)
19.1.20420

Measure the inner diameter of each valve guide and
make a note of the value.

Wear limits:
Intake/Exhaust: 5.50 mm

Subtract the stem outer diameter value of each valve
from the inner diameter of its guide to obtain the
clearance between stem and guide.

Wear limits:
Intake: 0.08 mm
Exhaust: 0.10 mm

If the clearance between stem and guide is over the
service limit, calculate whether a new guide with
standard dimensions would bring the clearance back
into tolerance.

If it would, replace the guide and ream the hole.

If the clearance between stem and guide is still over
the service limit, replace the valve as well.

Note: Inspect and grind the valve seats
whenever the guides are replaced (see next
page).

Valve guide replacement

Note: To ensure a uniform contact of the valves
the seats must also be reamed when replacing the
guides.

- cool the valve guides in the special freezer for about
an hour;

- heat the head in a suitable oven to 130-140°C. Do
not heat the head to temperatures over 150°C. To
check that the head has reached the correct
temperature use a suitable sensor.

Wear insulating gloves to prevent burns when han-
dling the head after heating.

Warning:
Never use direct fire to heat the head, which
would cause deformation.

Disassembly

- Support the head and remove the valve guides
working from the combustion chamber side.

Special tool:

Punch to remove/refit
Valveguid ... ... 19.1.20407

REAMER




Installation REAMER

- Insert the new guide from the head camshaft side
fitting to the correct height while the head is heated
to the indicated temperature.

Note: When refitting a new guide always use a new
O-ring.

Do not swap over the intake guide with the exhaust
guide.

- leave the head to cool to room temperature then
ream the new guides.

Special tool:
Valve guides reamer (INTAKE/EXHAUST)-!
9.1.20420

Note: When reaming take care not to slant the
reamer in the guide. If this should happen the valve
will slope when fitted causing oil to seep out from
the valve stem oil seal and an uneven contact
between the valve and its seat, also preventing any
grinding on the valve seat.

Insert the reamer from the combustion chamber side
and always rotate it clockwise.

- after reaming and grinding the valve seat, thoroughly
clean the head to remove all metal particles.

Valve seal surfaces inspection

- Carefully clean any carbon deposits from the valves;

- apply a thin film of Prussian blue on each valve head.

- Bring the head to its seat several times using a
manual grinding tool, without rotating the valve, so DAMAGED HEAD 'RRE%%LQSA‘{V'DTH
as to obtain a clear marking;

- remove the valve and inspect the head.

Note: Ifthe valve head is burnt or very worn, or the
contact with the seat is not uniform, replace the
valve.

Make these checks on the valve head:
Irregular width of the seal surface:
- Bent or cracked valve stem;

- Replace the valve and grind the seat.

Damaged head:
- Replace the valve and grind the seat. Too Low TOO HIGH

Seal surface too high or too low:

- Grind the seat.



Check the width of the seal surface.

The width of the seal surface must be that specified
and be uniform around the entire circumference.

Standard value: 1.10-1.30 mm
Service limit: 1.5 mm

If the width of the seal surface is not to specification,
grind the seat.

Grinding the seal surface

Note: Follow the instructions of the reamer
manufacturer.

The valve seal surfaces are to be ground each time
the guides are replaced.

Do not remove more material than necessary.

If the seal surface is too high on the valve, the seat
must be lowered using a flat 32° cutting tool.

If the seal surface is too low on the valve, the surface
must be raised using a 60° internal cutting tool.

Finish the seat to specification using a 45° finishing
cutting tool.

- With the 45° cutting tool remove any remaining
protrusions or flaws from the seat;

Special tool

45° cutting tool with 27.5 mm diameter.... 19.1.20411
45° cutting tool with 33 mm diameter.....19.1.20413
32° cutting tool with 30 mm diameter-..... 19.1.20415
32° cutting tool with 33 mm diameter... 19.1.20416
60° cutting tool with 30 mm diameter ... 19.1.20417

Cutting tool support............... 19.1.20419
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- Remove 1/4 of the material from the upper part of
the seat using a 32° cutting tool.

OLD SURFACE
WIDTH

320 f \\‘
- remove 1/4 of the material from the lower part of
the seat using a 60° cutting tool; WIDTH OF OLD
SURFACE

- cut the seat to the appropriate width using a 45°
cutting tool;
- check that all flaws are removed.
Once the seats have been cut, proceed to grind.
Warning:

Excessive grinding pressure can deform or
damage the seat.

To avoid irregular wear of the seat, change the
grinding tool angle frequently.

The grinding compound can cause damage if it
penetrates between the valve stem and guide.

- After milling the seat, apply a grinding compound to
the valve seal sealing surface and grind under slight
pressure.

- After grinding remove all traces of compound by
washing the head and the valve;

- When finished, check the seal surfaces again
between the valve and its seat.




HEAD ASSEMBLY

HALF CONES\“g SPARK PLUG 18Nm (1,8kgf/m)
PLATE /’L\J g

S ®
=
&7 o seaL N

VALVE SPRINGS INTAKE MANIFOLD
SCREWS
VALVE SEATS o)
£ (”)
fi :
I.
: O-RING
. : o = 4,
VALVE GUIDE SeEUA T
& N S % .@
CHAIN TIGHTENER TIGHTENER SCREW
EXHAUST VALVE

INTAKE VALVE

- Fit the seats of the springs and the new valve stem oil
seals;

- lubricate the valve stems and the inner surfaces of the
valve guides using bisulphide or molybdenum oil;

- fit the valves in the guides.

Note: To avoid damaging the valve stem oil seal, rotate
the valve slowly while assembling.

- Fit the valve springs with the more tightly wound coils
toward the combustion chamber;

- fit the valve spring plates;

HALF CONES

- Fit the valve springs compressor on the valve and
compress the springs.

Special tool:

Compressor for valve springs ..................... 19.1.20382
Compressorinserts.............. 19.1.20382/10
Warning:

To prevent the loss of spring elasticity, do not e SPECIAETOBL
compress them more than the amount necessary
to insert the halfcones.




- grease the valve half cones and fit in place;

Note: Support the head so that the valve heads
are not damaged by other contacts.

- Position the half cones in their seats using two plastic
hammers, as shown in the figure. Hold one hammer
on the valve stem and tap lightly with the other
hammer.

HEAD INSTALLATION
- Fit the intake manifold;

- fit a new O-ring and lock the screws down fully.

Note: Take care not to damage the cylinder mating
surfaces when cleaning. Before cleaning the cylinder
mating surface cover the cylinder hole with a clean
cloth to prevent dust or dirt entering the engine.

- Remove any residue of the seal from the cylinder
mating surface;

- fit the driving chain guide, aligning the tab with the
groove on the cylinder;

- ensure that the end of the guide is correctly inserted
into the crankcase;

- fit the dowels and a new seal;




- Tit the head;

- fit and tighten the head securing screws, but not
fully, inserting the relevant washer;

- fit a new seal washer and the chain tightener pin
screw inserting it in the hole. Tighten the screw to
the specified torque.

Torque: 10Nm (1.0kgm)

HEAD COVER ASSEMBLY

- Lubricate the rocker pins;

- fit the rockers and relevant pins in the head cover;

- position the pins and fit the securing plate. Tighten
the securing screws down fully.

CHAINTIGHTENER  G5¥
SCREW AND WASHER

ROCKERS

!
1™

h*.:' .
P

) _TE ROCKER PINS

ROCKER PIN
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CAMSHAFT AND HEAD INSTALLATION

- Fit the dowels and rubber caps.
Lubricate the cams and bearings of the camshaft;

- fit the camshatft in the head, positioning it with the
cams facing downwards, as shown;

- pour new oil in the cylinder head oil compartment to
cover the cams;

- apply sealant on the head cover mating surfaces.

Warning:
Do not apply sealant on the oil passage.

- Fit the cover on the head.

- lubricate the blind nut threads;

- fit new seal washers, the blind nuts and flanged
screws;

- tighten the nuts gradually in cross wise sequence.

Torque: 26 Nm (2.7 kgm)

- Gradually tighten the flanged screws and the screw
on the head in crosswise sequence.

Torque: 12 Nm (1.2 kgm)

- Align the «T» marking on the flywheel with the
reference notch on the left crankcase cover.




- fit the camshaft gear with the phase adjustment GEAR/CHAIN
references facing outwards;

- fit the driving chain onto the gear as shown;

- align the two phase adjustment lines on the gear of
the camshaft with the mating surface between head
and cover, without rotating the crankshaft;

- lubricate the camshaft gear screws and fit in place.
Tighten the screws to the specified torque.

Torque: 12 Nm (1.2 kgm)

Note: The tooth shaped references are for other
versions.

Chain tightener installation
- remove the threaded cap; {
Check functioning of chain tightener:

« The chain tightener stem must not enter into the
body when pressed.

* The chain tightener stem must enter into the body
of the tightener when the internal control is moved
clockwise with a screwdriver.

* The stem must come out from the body as soon as
the screwdriver is released.

¢ 16.5 MM ————p
- Prepare a stopper for the chain tightener stem using le- 8.5 mm—»
a thin piece of steel (thickness 0.8 mm) using the ? :
diagram on the side for reference; * 1 | v
gsmm_{ L 1) 3.6 mm
N -
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- turn the chain tightener control clockwise so that
the stem enters into the tightener body. Hold in this
position inserting the stopper in the slots nearest to
the position obtained;

- fit a new gasket on the chain tightener;

- refit the chain tightener and tighten the securing
screws with their copper washers;

- remove the stopper from the chain tightener;

- fit the cap with a new O-ring and tighten.
Torque: 4 Nm (0.4 kgm)

- Ensure that the reference notches are aligned with
the upper surface of the head when the «T» mark is
aligned with the reference notch on the crankcase
cover;

- fit a new gasket and a new O-ring on the camshaft
gear cover,

- fit the camshaft gear cover with the oil compartment
down as shown in the figure, and clamp down the
cover screws;

- check the valve clearance;

- lubricate the O-rings of the valve covers with clean
engine oil;

fit and tighten the valve covers;

Torque: 15 Nm (1.5 kgm)

- fit and tighten the phase adjustment hole cap and
the crankshaft hole cap;

Torque:
Phase adjustment hole cap: .....10 Mm (1.0 kgm)
Crankshaft hole cap: .................. 8 Nm (0.8 kgm)

- refit the following:

- Starter motor.

* Engine.
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CYLINDER AND PISTON

SERVICE INFORMATION

General
This section describes the maintenance operations for the cylinder and piston.
When disassembling, mark the various components to ensure correct assembly later.
Before inspection, clean all the components with solvent and dry them with compressed air.

When removing the cylinder from the crankcase take care not to damage the mating surfaces.

Specifications Values in_ mm
PART STANDARD VALUE LIMIT VALUE
i 1.373 £ 98 kPa;
End of compression pressure. 14,1 + 1kgf/cm2a 600 rpm -
Head off-level. - 0,10
Valve, Valve clearance Intake 0,1+0,02 -
valve spring, when cold. Exhaust 0,1+£0,02 -
valve guide Valve spring free | Internal 39,20 38,00
length. External 44,90 43,50
Valve stem outer Intake 5,450 - 5,465 5,42
diameter. Exhaust 5,430 - 5,445 5,40
Valve guide inner Intake 5,475 - 5,465 5,50
diameter. Exhaust 5,475 - 5,465 5,50
Clearance between | Intake 0,010-0,035 0,08
stem and guide. Exhaust 0,030 - 0,055 0,10
Width of seal surface.
1,10-1,30 1,50
Rocker / pin Rocker hole inner diameter.
12,000-12,018 12,05
Pi ter di ter.
I outer diameter 11,966 - 11,984 11,93
Clearance between
rocker and pin. 0,016 - 0,052 0,08
Camshaft Height of cam lobe. | Intake 31,402 - 31,582 31,10
Exhaust 31,082 - 31,262 30,70

Eccentricity. - 0,03







CYLINDER AND PISTON REMOVAL

Cylinder

- Remove the head and cylinder;

- remove the cylinder seal and dowels.

Piston

Using pliers remove the circlip from the piston pin,
take out the pin and remove the piston.

Warning:
Cover the crankcase hole to prevent the circlips
dropping in.

CIRCLIP

PISTON




CYLINDER AND PISTON INSPECTION

Cylinder
- Check that the cylinder is not worn or damaged;

- Measure the cylinder inner diameter along the X and
Y axes at three different levels;

- use the highest reading to determine the cylinder
wear.

Wear limit: 56.6 mm
Calculate the clearance between piston and cylinder.
Use the highest reading to determine the clearance.
Refer to the next page to measure the piston outer
diameter.

Wear limit: 56.4 mm

- Calculate the taper and ovalising on three different
levels along axes X and Y using the highest reading.

Wear limit:
Taper: 0.06 mm
Ovalising: 0.05 mm

- Using a reference ruler and a thickness gauge check
that the upper surface of the cylinder is not

misshapen placing the ruler in the intersections
shown in the figure.

Wear limit: 0.05 mm

Piston

- Remove the piston rings taking care not to damage
them;

INTERMEDIATE y

LEVEL

LOWER LEVEL




- using an old piston ring, remove any carbon deposits
that have accumulated in the piston grooves;

- fit the piston rings in their places for the moment
with the surface marking facing upwards;

- measure the clearance between piston ring and seat
on the piston using a thickness gauge blade inserted
between them as shown in the figure.

Wear limits:

Upper ring: 0.09 mm

Second ring: 0.09 mm

- Check that the piston is not worn or damaged;

- measure the piston diameter at 13 mm from the
lower edge and at 90° to the piston hole axis.

Wear limit: 56.4 mm

- Measure the diameter of the pin seat on the piston
in the directions shown in the figure.

Wear limit: 15.04 mm

- Measure the pin outer diameter.

Wear limit: 14.96 mm

- Calculate the clearance between piston and pin.

Wear limit: 0.070 mm




- Measure the connecting rod small end inner
diameter.

Wear limit: 15.06 mm

- Measure the wear on the piston rings finding the
distance between the ends with the rings inserted
in the cylinder;

- insert the piston ring into the base of the cylinder so
that it is perpendicular to this and measure the
clearance between the ring ends;

- to ensure that the piston rings remain perpendicu-
lar, push them into the cylinder with the upper part
of the piston;

Wear limit:

Upper ring: 0.5 mm
Second ring: 0.5 mm

Inslalling the piston rings onto the piston

- Clean the piston grooves and fit the piston rings.

Note: Lubricate the piston rings.

Take care not to damage the rings or the piston.
Fit the piston rings with the marking facing upwards.
Do not exchange the upper ring with the second
ring;

the upper ring is narrower than the second one.

UPPER RING

- Stagger the piston ring openings by 120°. l
Do not align the oil ring side guide openings; SECOND RING
g g g p g
- after fitting the rings, check they can turn freely in
the grooves. -
SPACER
OIL RING




INSTALLING THE CYLINDER AND PISTON | 1MARKING

Piston
- Lubricate the piston pin outer surface;

- fit the piston with the «IN» marking facing the intake
valve;

- fit the piston pin and lock it in place with two new
circlips.

Note: Do not align the opening between the two
ring ends with the cavity on the piston.
Cylinder

- Remove any seal residue from the crankcase
surface;

- fit the dowels and a new seal;

- when fitting in place, take care not to damage the
piston rings;

- lubricate the cylinder and piston with a film of engine
oil and refit the cylinder;

- install the engine head.

CYLINDER




CLUTCH AND GEARBOX LEVERS

SERVICE INFORMATION
General

Maintenance on the clutch and gear change linkage can be carried out with the engine on the
frame.

The viscosity, engine oil level and the addition of any type of oil additives may affect clutch
disengagement. No additives should be added to the oil. If the clutch does not disengage or jams,
check the viscosity and level of the oil before operating on the clutch.

Remove all traces of old gaskets from the mating surface of the right crankcase cover.
Take care not to damage the crankcase cover mating surface.

To work on the gearbox, separate the two crankcase guards.

Specifications Values in mm
PART STANDARD VALUE LIMIT VALUE
Clutch lever clearance. 10,0 - 20,0 -

Clutch spring free length 34,6 32,5

Thickness of friction discs. 2,92-3,08 2,70

Metal discs deformation. - 0,20

Cluteh bell quid Inner diameter 19,983 -19,996 20,02
I BERGUIAe 75 ter diameter 27,959 - 27,980 27.93

Outer diameter of main shaft on

the clutch bell guide. 19,967 - 19,980 19,92
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RIGHT-HAND ENGINE GUARD REMOVAL

- Drain off the engine oil;

- release the brake light indicator control spring from
the brake pedal then, without detaching the
transmission, remove the pedal/supporting bracket

assembly by unscrewing the two socket hex head
screws on the edges of the chrome-plated bracket;

- disconnect the clutch cable from the disengagement
lever;

- remove the screws and the right-hand guard;

- remove the dowels and the gasket.

Diassembly

Remove the clutch disengagement shaft return
spring;

; AT

S

|DISENGAGEMENT
" LEVER

DISENAGAGEMENT SHAFT i




- Make a note of the protrusion and the assembly
direction of the spring pin in relation to the
disengagement lever shaft;

- Drive the spring pin in completely so as to be able to
extract the shaft from the cover.
Use a 3 mm punch;

- Remove the clutch disengagement lever. . DISENGAGEMENT

LEVER

Inspection DISENGAGEMENT

. . LEVER
- Check the wear on the oil seal and if necessary

replace it from inside the cover;

- check that the clutch disengagement lever is not
damaged or bent;

- check the spring: if it is strained or damaged replace it;

- grease the clutch disengagement sliding surface and
the oil seal;

X

OIL SEAL




CLUTCH REMOVAL
- Remove the right engine guard cover;
- remove the oil centrifugal filter rotor;

- loosen the screws of the clutch disengagement plate
in a crosswise sequence making two or three steps
to do so;

- remove the disengagement strut, plate, bearing and
clutch
Springs;

- lock the pressure plate with the clutch hub stop
wrench and loosen the hub locking nut;

Special tool:
Clutchhubstop ... 19.1.20421
24 mmwrenchforringnuts ... 19.1.20404

- Uncaulk the clutch hub nut.

Warning:
Do not damage the main shaft thread.

- Remove the clutch hub nut and spring washer;

- remove the clutch hub, friction discs, metal discs
and pressure plate;
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- Remove the washer and clutch bell;

- Remove the clutch bell guide.

INSPECTION
Disengagement plate bearing

- Check that the disengagement plate bearing is not
damaged. The bearing must rotate smoothly and
silently without clearance;

- check that the outer race of the bearing makes with
the plate hole without too much clearance. If
necessary, replace the bearing.

Clutch springs

- Measure the free length of the clutch springs.
If even one spring is out of the wear limit, replace all
the springs.

Wear limit: 32.5 mm

BEARING




Friction disc

- Check the surfaces of the friction discs and measure
the thickness. If even one friction disc is not within
the wear limit, replace all discs.

Wear limit: 2.70mm

Metal discs

- Check the surfaces of the disks and look for any
misshaping by placing the discs on a flat surface
and using a thickness gauge.
If even one metal disc when measured with the
thickness gauge is out of tolerance, replace all discs.

Wear limit: 0.20 mm (warpage)

Hub and clutch bell

- Check that the hub and the clutch bell have no
surface flaws or signs of irregular wear caused by
the clutch discs;

- check that the main transmission driven gear teeth
are not worn or damaged. Check that the discs have
not damaged the disc housings.

FRICTION DISC

CULTCH BELL




Clutch bell guide

- Measure the clutch bell guide.

Wear limit:
Inner diameter: 20.02 mm

Outer diameter: 27.93 mm

Main shaft

- Measure the outer diameter of the main shaft near
the clutch bell guide.

Wear limit: 19.92 mm

GEAR CHANGE LINKAGE
Removal

- Remove the gear change lever:

- remove the gear control shaft from the crankcase;

GEAR CONTROL
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- remove the screw, washer, selector drum stop catch,
collar and spring;

- remove the screw, gear cam plate and location
dowel.

Note: before loosening the screw bring the selector
drum to the end of rotation.

Inspection

- Check that the gear control shaft is not worn or
damaged,;

- check that the return spring is not strained or
damaged.

Installation

- Follow the disassembly operations in reverse order.
Note: Fit the gear control shaft aligning the ends
of the return spring with the guard positioning
support.

- Refit the gear change lever idler and rod and tighten
the screw to the specified torque.

Torque: 16Nm(1.6kgm)

- Check the overhang between the pedal crank and
the gear change lever.




CLUTCH INSTALLATION

- Lubricate the clutch bell guide outer surface with molybdenum bisulphate oil;

- refit the guide, clutch bell and the thrush washer on the main shaft;

- refit the clutch bell;

- refit the thrust washer on the main shaft;

- refit the pressure plate, friction discs, metal discs and clutch hub as one assembly in the clutch bell.

Note: Fit the four metal discs and five friction discs in alternating sequence, starting with a friction disc.

PRESSURE PLATE

CLUTCH HUB

METAL DISCS

- Fit the clutch assembly on the main shaft;

- fitthe washer and a new spring washer with the side
marked «OUTSIDE» outwards;

- fit a new nut to secure the clutch hub.

- i 1 — R e = i SR NS
Use the special tool to hold the pressure plate .fllrm ~./ " 24 mm WRENCH FOR RING NUTS 3
and tighten the clutch hub nuts to the specified e \\\\_\\\%‘:\,}\Q}zﬁg\ e

T N R e

e

torque.

Special tool:
Clutch hub stop ... 19.1.20421
24 mm wrench forringnuts ... 19.1.20404

Torque: 83Nm (8.5 kgm)

81 mm



- bend the tab of the locking nut into the groove on
the main shaft;

Warning:
Take care not to damage the main shaft thread.

- Fit the clutch springs and disengagement plate with
its bearing;

- fit and tighten the disengagement plate screws in
crosswise sequence proceeding in several steps

Torque: 12Nm(1.2kgm)

- Insert the disengagement strut.

ENGINE GUARD INSTALLATION
Assembly

- Follow the disassembly operations in reverse order
taking care to lubricate the sliding surfaces and the
seal ring and to align the ends of the strut with the
groove on the clutch disengagement lever.

Installation
- Install the engine guard following the disassembly
operations in reverse order.

Note: Use a new gasket on the guard and tighten
the screws in crosswise sequence proceeding in
several steps.

- Fill with engine oil, adjust the clutch and the rear
brake pedal.

I~ SCREWS




ALTERNATOR AND STARTER FREE WHEEL

LEFT-HAND GUARD REMOVAL
- Drain off the engine oll;

- remove the carburettor tank;

- disconnect the battery terminals;

- disconnect the three-phase alternator connector, the
pulse generator and the neutral switch cable three-

pole connector;

- remove the starter motor reduction gear cover;

- check the O-ring for wear;

- remove the reduction gear pin and the starter

reduction gear;

- place a container under the left guard to collect the
engine oil, then unscrew the left guard in cross-wise
sequence in several steps;

- remove the seven screws and the left guard.

Warning:

The left-hand guard (stator) is magnetically
coupled to the flywheel. Take care when

removing it.

ALTERNATOR ™
CONNECTOR

NEUTRAL SWITCH
CONNECTOR

L e




- Remove the seal and the dowels;

- remove the screws, wiring harness support and
pick-up from the left sump;

- remove the wiring guide and the cable fairlead rings;

- remove the screws and the stator from the
crankcase left cover.

Reduction gear inspection

- Check that the teeth are not excessively worn or
faulty and do not show visible signs of insufficient
lubrication.

FLYWHEEL AND STARTER FREE WHEEL
Flywheel and starter free wheel
- Remove the left guard;

- remove the starter motor idler gear and its pin.

SCREWS

SCREWS
i '. i

it
SUPPORT

IDLER GEAR ANDREDUCER
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Warning:
Remove the flywheel securing screw and washer
holding the flywheel still with the special lock
wrench.

Special tool:

Flywheellockwrench...............cc.. 19.1.20403

- Remove the flywheel with the special extractor.

Special tool:
Flywheel extractor................ 19.1.20406
Flywheel lockwrench..............cne 19.1.20403

- Remove the spacer and the key from the crankshaft;

Note: When removing the key, take care not to
damage the groove of the key or the crankshaft.

Driven gear and starter free wheel
removal

- Check that the driven gear rotates smoothly in one
direction and locks in the other;

- remove the driven gear from the flywheel rotating it
anticlockwise.

FLYWHEEL LOCK WRENCH |

-

NG

FLYWHEEL |



Note: Do not remove the free wheel housing or the
unidirectional free wheel unless this is necessary to
inspect them.

- Remove the unidirectional starter free wheel torx
profile screws holding the flywheel still with a wrench.
Special tool:
Flywheel lockwrench............... 19.1.20403

- Remove the free wheel and its housing from the
flywheel.

STARTER FREE WHEEL INSPECTION
Unidirectional free wheel

- Check that the unidirectional free wheel stop punch
has no signs of excessive wear, damage or irregu-
lar movement.

Free wheel housing
- Check that the internal contact surface with the free

wheel is not damaged.

Note: If the spring has moved out from the
unidirectional free wheel groove, fit a new free wheel
unit (free wheel and spring).

Starter driven gear

- Check that the rollers contact surface is not
damaged.

FLYWHEEL

FREE WHEEL

FREE WHEEL

HOUSING




DRIVEN WHEEL AND STARTER FREE
WHEEL INSTALLATION

FREE WHEEL HOUSING

16 Nm
(1,6 kgf/m)

STARTER DRIVEN GEAR

UNIDIRECTIONAL FREE WHEEL

FLYWHEEL

- Refit the parts following the removal procedure in
reverse;

Note: Fit the unidirectional free wheel in its housing
with the flanged side toward the flywheel.

If the spring has moved out from the unidirectional
free wheel groove, fit a new free wheel unit (free
wheel and spring).

Apply loctite 242 to the torx screws before tightening
to torque;

Torque: 16Nm (1.6kgm)
When refitting the flywheel remember to lubricate
the thread and securing screw washer with engine

oil.

Torque: 74 Nm (7.5 kgm)



LEFT GUARD INSTALLATION

LEFT GUARD COVER

PULSE GENERATOR

CONNECTOR

SUPPORT

GENERATOR SCREWS SECURING SCREWS
Qm 5Nm (0,5 kgf/m)

- Refit the parts following the removal procedure in
reverse;

Note: When assembling, clean the screw threads
and apply loctite 242.

Take care not to pinch the electrical connection ca-
bles.



CRANKCASE/GEARBOX/CRANKSHAFT

SERVICE INFORMATION

General

To service the crankshaft and gearbox the engine must be removed from the vehicle and the following
parts removed at the bench:

Alternator and starter motor free wheel (Chapter 9).

Clutch and gear change linkage (Chapter 8).
Cylinder head (Chapter 6).
Cylinder and piston (Chapter 7).

Qil filter rotor and oil pump (Chapter 3).

Specifications Values in mm
PART STANDARD VALUE LIMIT VALUE
Crankshaft. Eccentricity. - 0,10

End float. 0,05-0,30 0,50
Radial clearance. 0-0,008 0,05

Gearbox fork,

gearbox fork pin.

Gearbox fork bore diameter.

12,000 - 12,018

12,000 - 12,018

Fork ends thickness. 4,93 -5,00 4,93 -5,00
Pin outer diameter. 11,976 - 11,994 4,70
Gearbox. Gear inner M3 20,020 - 20,041 11,90
diameter. M5 23,020 - 23,041 20.07
C1 19,520 - 19,541 23,07
C2 23,020 - 23,041 19,57
C4 20,020 - 20,041 23,07
Bushing outer M5 20,559 - 20,580 20,07
diameter. C1 19,479 - 19,500 22,93
C2 22,979 - 23,000 19,43
Bushing outer M5 20,020 - 20,041 22,93
diameter. C1 16,516 - 16,534 20,20
C2 20,000 - 20,021 16,60
Clearance M5 0,015-0,057 20,10
between gear and
bushing. C1,C2 0,020 - 0,062 0,10
Clearance betwe-| C1 0,032 - 0,065 0,10
en gear and shaft. C2 0,013 - 0,047 0.10
Main shaft outer | M3, clutch bell
diameter. guide. 19,959 - 19,980 19,91
Bearing. 14,978 - 14,989 14,91
Countershaft Bushing C2, C4. 19,974 - 19,987 19,91
outer diameter. | C1 16,469 - 16,484 16,41







CRANKCASE SEPARATION
Note: It is assumed that the items listed in the « Ge-
neral» section have been removed from the engine.

- Remove the screw, guide plate and driving chain;

- loosen the eleven crankcase screws in crosswise
sequence, in 2 or 3 steps to avoid misshaping the
guard;

- remove the left half guard screws;

- remove the clutch cable support screw;

- separate the two crankcase guards placing the left
one below, as shown in the figure;

- remove the seal and the dowels;

DRIVING CHAIN

TRANSMISSION SUPPORT ®

i




GEARBOX

Removal/disassembly

Remove the following:
- Selector forks guide pin.
- Selector fork R (right).
- Selector fork C (central).
- Selector fork L (left).

- Selector drums.

- Remove the main shaft and countershaft as a sin-
gle Assembly;

- At the bench disassemble the main shaft and
countershaft;

Note: Arrange the dismantled parts in order and
label them for easier assembly later.

Take care not to damage the parts while disas-
sembling;

FORK GUIDE PIN SELECTOR DRUM

COUNTERSHAFT

COUNTERSHAFT




Inspection

Check that the engaging teeth, the engaging teeth
cavity and the gear teeth do not show signs of
abnormal wear or insufficient lubrication.

Measure the inner diameter of each gear.

Wear limits:

M3: 20.07 mm
M5: 23.07 mm
C1:19.57 mm
C2: 23.07 mm
C4: 20.07 mm

- measure the inner and outer diameter of each
bushing;

Wear limits:

M5: OD: 22.93 mm
ID: 20.20 mm
C1: OD: 19.43mm
ID: 16.60 mm
C2: OD: 22.93 mm
ID: 20.10mm

- calculate the clearance between gear and bushing.
Wear limits: M5, C1. C2:0.10 mm

Main shaft:
Gear bushing M3 / pin B: 19.91 mm
Pin A: 14.91 mm

Countershaft:
Gear bushing C2/ C4:19.91 mm
Gear bushing C1:16.41 mm

BUSHING

COUNTERSHAFT
BUSHING BUSHING




- check that there are no signs of damage or wear
on selector fork and fork pin;

- measure the inner diameter of the selector fork.

Wear limit: 12.05 mm

- Measure the selector fork end thickness.

Wear limit: 4.70 mm

- Measure the outer diameter of the selector fork
pin.

Wear limit: 11.90 mm

- Check the selector drum grooves are not worn
or damaged.

Gearbox bearings

- Check that the gearbox bearings rotate
smoothly and silently and that the bearing outer
track has no clearance in the seat in the
crankcase.

Replace the bearing if faults are found.




ASSEMBLY/INSTALLATION
Main shaft

Note: Lubricate the selector drum grooves.

Always fit the thrust washers and retaining rings with the chamfered edge on the opposite side to
the thrust load.

After fitting the retaining ring, open it slightly and rotate it in its groove to check it is fitted properly.
Do not re-use the retaining rings. A used retaining ring could turn freely in the groove since it has
become too loose.

Align the retaining ring opening with the groove on the grooved washer.

Align the oil passage holes on the shafts and the bushings.

GEAR M5 (31 T) THRUST WASHER

BUSHING GEAR M2(18T)

GROOVED WASHER

RETAINING RING
GEAR M4 (22T)

RETAINING RING

GROOVED WASHER

GEAR M3(19T)
GEAR M1 (13T)

MAIN SHAFT
GEAR M4 GEAR M5

GEAR M3 BUSHING

GEAR M1 GEAR M2




Countershaft

Note: Check that the gears rotate freely on the shatft.

Fit the washers and retaining rings with the chamfered edge toward the thrust load side. Do not re-

use the old retaining rings. A used retaining ring could turn freely in the groove.

Check that the retaining rings are well fitted in the grooves. Align the retaining ring opening with the

openings on the grooved washers.

GEARC2(31T) THRUST WASHER

BUSHING

THRUST WASHER

COUNTERSHAFT /:S

GEAR C5(26T)

THRUST
WASHER _

THRUST WASHER

N

COLLAR
GEAR C1 (36T)

GEAR C3(24T)

GEAR C4

GEARC3

BUSHING
BUSHING




Lubricate these parts with oil for transmissions:
Main shaft.

Countershaft.

Gears.

Main shaft bearing.

Countershaft bearing.

Selector drums bearing

Mesh the main shaft gears and the countershaft
gears and fit the assembily in the left half guard.

Fit the selector forks in the gearbox gear grooves.

Note: Each selector fork has an identification
symbol. «R» is the right selector fork, «L» the left
one and «C» the central one.

Lubricate these parts with oil for transmissions:
Selector drums guide grooves.

Fork ends and guide pins.

Selector fork sliding surfaces.

Selector forks shaft.

Fit the selector forks in the gearbox gear grooves;

fit the selector drum aligning the selector fork guide
pins in their grooves;

insert the pin in the selector forks and the sump.

GEARBOX ASSEMBLY

..f’

IDENTIFICATION SYMBOL

FORK PIN




CRANKSHAFT
Removal
- Separate the crankcase;

- remove the gearbox.

INSPECTION

- Place the crankshaft on the special tool;

Special tool:
Crankshaftstands.............. 19.1.20074

- Place the dial on the crank pin and rotate the
crankshaft by two turns finding any straightness
errors.

Limit: 0.1 Omm

- use a thickness gauge to measure the end float
between the connecting rod big end and the
crankshaft counter- weight.

Wear limit: 0.50 mm

- Measure the radial clearance at the connecting rod
big end, in two points, in the directions indicated by
the arrows.

Wear limit: 0.05 mm

- check that the bearings rotate smoothly and silently
and that the bearing outer track has no clearance in
the seat in the crankcase. If faults are found, replace
the bearing.

CRANKSHAFT




Bearings replacement

- If the driving chain gear is replaced, align the centre
of the meshing tooth with the centreline of the key
groove as shown in the figure.

Installation
- fit the crankshaft in the left guard;
- install the gearbox;

- assemble the crankcase.




CRANKCASE BEARINGS REPLACEMENT

Oil seal and bearings position un
crankshaft

RUGHT GUARD SIDE

MAIN SHAFT MAIN BEARING

CRANKSHAFT RH BEARING

al R

LEFT GUARD SIDE L’

MAIN SHAFT LH BEARING

Crankshaft bearing

- Remove the bearing from the guard;

- insert the new bearings following a perpendicular
line to the guard using the special tools listed below.

Special tools:

Handle for punches................. 19.1.20376
Adapter, 72 x75mm ... 19.1.20408
Guide, 28 mm ... 19.1.20414
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GEARBOX BEARINGS

Right guard

- Remove the main shaft bearing;

- fit the new bearings following a line perpendicular
to the Guard using the special tools listed below.

Special tools:

Main shaft bearings:

Adapter,52x55mm ... 19.1.20360
Guide, 20 MM ..o 19.1.20363
Punchhandles ..., 19.1.20376

Note: Apply loctite 242 on the closing plate securing
screw threads.

Left guard

- Remove the countershaft oil seal;

- remove the main shaft bearing using the special
tools listed below.

Special tool:
Bearings extractor, 15 mm ... .. 19.1.21467/13
=Bell o 19.1.20467/30

- Fit the new bearings following a line perpendicular
to the guard using the special tools listed below.

Special tool:

Note: Fit the bearing with the closed side toward
the half sump.

Main shaft bearings:

Handle forpunches ... 19.1.20376
Adapter,32x35mm ... 19.1.20357
Guide, 15mm ... 19.1.20412

Countershaft bearings:
Handle forpunches ... 19.1.20376
Adapter,42x47mm..........oi 19.1.20359
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CRANKCASE ASSEMBLY

- Clean the crankcase mating surfaces.
Note: After cleaning lubricate the crankshaft bearing
and other contact surfaces with clean engine oil.

- Fit the crankshaft;

- fit the gearbox;

- apply the prescribed sealant on the crankcase
mating surfaces (see drawing);

- after fitting the dowels and a new seal on the left
guard fit the right and left guards together making
sure that the seal remains in position;

- insert and tighten the crankcase screws in a
crosswise sequence in 2-3 steps;

- fit in sequence the clutch cable support, the chain
and the driving chain guide plate.

SEALANT

R R
B LB
LEFT GUARD




IGNITION SYSTEM

SERVICE INFORMATION

General

Warning:
Some components can become damaged by connection and disconnection of terminals or
connectors with ignition and power on.

When checking the ignition system, always follow the steps given in the troubleshooting procedures.

The spark advance cannot be adjusted because it is not possible to operate on the ignition control
unit (ICM). If the spark advance is not correct check the system components and replace those
found faulty.

If the control unit is dropped it could be damaged. Moreover, if the connectors are unplugged while
current is passing, the resulting over voltage could damage the unit. Always disconnect the ignition
switch before working on the control unit.

Very often ignition faults are caused by oxidised connectors or incorrect connections. Check all
connections before proceeding. Check that the battery is sufficiently charged. If the battery is very
low the starter motor rotates the engine too slowly and the spark plugs do not produce sparks.

Only use spark plugs with the correct heat rating. The use of spark plugs with the wrong heat rating
can damage the engine.

Ignition system Values in mm
PART STANDARD VALUE
Spark plug. NGK. DPR8EA9

DENSO. X24EPR-U9

Distance between electrodes. 0,8-0,9 mm.
Ignition coil peak voltage. 100 V minimum.
Pulse generator peak voltage. 0,7 V minimum.
Ignition timing (marked «F»). 15° before PMS at 1400 rpm.
Spark Start. 1800 + 150 rpm.
advance.

End. 3450 £ 150 rpm.
Maximum advance. 32° before TDC.




. _____________________________________________________________________________________________________________________________________________________|
Controlar los conectores de cuatro polos de la centralita

Check the
battery
negative
terminal

With an ohmic tester check that the
battery negative is present on the black
cable of the connector.

In negative case, check the wiring and connections
since the black cable is a direct system earth.

Check the
pulse
generator
resistance

Check the pulse generator resistance
placing the tester terminals between
the black and the blue cables.

The resistance should be approx. 330 Ohm, ifitis
not, check the wiring and/or replace the pulse
generator.

Check the
H.T. coil
resistance

Primary

Check the primary resistor of the H.T.
coil, inserting the tester terminals
between the black and the white-blue
cables of the control unit connector.

The resistance should be approx. 0.5 Ohm, ifitis
not, check the wiring and the coil. If necessary,
replace.

Secondary

Check the secondary resistor of the
H.T. coil inserting one tester terminal
on the spark plug cap contact and the
other on the black cable of the 4-pin
connector.

The check includes checking the spark plug cap
and the H.T. cable; the resistance value should
be approx. 8,000 Ohm. If it is not, check the
relevant components.

If all these tests give good results, the fault is probably on the control unit. Try replacing it with

one that you are certain is in good working order.

As an alternative to the above tests, and for a more accurate verification of the ignition
components (low power or irregular spark, etc.) the following volumetric checks

can be carried out.

Pick-up
peakvoltage
check

Disconnect the control unit 4-pin
connector and press the start button
to carry out the test at engine start
speed.

Use the multimeter adapter, dwg 19.1.20409, to
measure the peak voltage of the pulse generator
between the black and blue cables as described
on page 11-9. Minimum value: 0.7 V.

H.T. coil
peakvoltage
check

Connect all the ignition system
terminals and start the engine.

Measure the peak voltage by inserting the positive
terminal on an earth point or on the black cable
and the negative terminal on the white-blue cable
as described on page 11-7. Minimum value 100V.




IGNITION SYSTEM INSPECTION

Note: Use a tester with a minimum impedance of 10
MQ/DCV.

The displayed value may vary according to the tester
internal impedance.

Special tools:
Peak voltage adapter.................. 19.1.20409
Digitaltester...........n 19.1.20331

Ignition primary voltage check

Note: The system must be correctly connected to
give credible results.

Check the cylinder compression and check that the
spark plug is correctly installed.

- Rest the vehicle on the kickstand;

- disconnect the spark plug cap fitted in the head, then
connect a spark plug in perfect condition to the cap.
Earth the one on the cylinder to make a spark test;

- remove the right-hand side object compartment and
the tank so as to have access to the ignition coill,

- using the special tool caps make the connection as
shown in the figure; positive cap to earth, negative
to ignition coil white/blue terminal;

Note: Do not disconnect the ignition coil primary
wire.

Warning:
To avoid electric shocks, do not touch the spark
plug or tester caps.

- set the emergency switch on speed C and check
that the gear is on idle;

- check that there is the battery initial voltage.
If there is no battery voltage make the tests listed in
the troubleshooting table at the beginning of this
section;

- run the engine with the starter motor and find the
ignition coil primary voltage.

Minimum peak voltage: 100 V




Note: Although the values measured may differ
from one ignition coil to another, they can be
considered normal providing they are over the stan-
dard value.

Pulse generator peak volatge check

Note: The system must be correctly connected to
give credible results.

Check the cylinder compression and check that the
spark plug is correctly installed.

- Remove the ignition control unit (ICM);

- disconnect the ignition control unit (ICM) 4-pin
connector;

- connect the peak voltage adapter on the wiring side
of the 4-pin connector.

Special tool:

Peak voltage adapter (19.1.20409) with digital
tester dwg.19.1.20331 (minimum impedance 10
MQ/DCV).

- with the caps of the special tool make these
connections: positive cap to blue wire, negative cap
to black wire of 4-pin connector;

- set the emergency switch on speed C and check
that the gear is on idle;

- run the engine with the starter motor and find the
ignition coil primary voltage.
Minimum peak volatge: 0.7V

- If the peak voltage is less than the standard value,
check the pulse generator three-pin connector;

- with the caps of the special tool make these
connections: positive cap to yellow/blue wire,
negative cap to green wire of 3-pin connector or to
vehicle earth;

- set the emergency switch on speed C and check
that the gear is on idle;

- run the engine with the starter motor and find the
ignition coil primary voltage.

Minimum peak volatge: 0.7V

“TWO PIN CONNECTOR

i




- compare the values found on the control unit (ICM)
4-pin connector and on the pulse generator 3-pin
connector;

- if the value found on the pulse generator is normal,
but not that found on the ignition control unit (ICM):
open circuit on the wires from the pulse generator
to the control unit;
faulty contact on the pulse generator three-pin
connector;

- If both values are faulty:
Probably the pulse generator is faulty.
Check and proceed with the troubleshooting
procedure given at the beginning of this section.
To replace the pulse generator see Section 9.

IGNITION CONTROL UNIT (ICM)

Removall/installation

- Remove the seat and the left-hand side cover,
disconnect the battery terminal and the four and two-
pole connections to the central unit.

- To assemble, carry out the same operations for
disassembly in reverse order.

IGNITION COIL
Removall/installation

- Disconnect the spark plug hood and remove.
Disconnect the terminals corresponding to the
primary circuit cables and the start coil.

To assemble, carry out the same operations for
disassembly in reverse order.

Note: Connect the primary wires in the original
positions (earth wire to green connector).



Spark advance

Note: Before starting, read carefully the instructions
provided by the stroboscopic lamp manufacturer.

Bring the engine to normal running temperature;

remove the timing hole cap;

connect a stroboscopic lamp to the ignition cable;

start the engine and let it idle.
Idling speed: 1400 * 100 rpm.

Note: Use a transparent cap to avoid oil spillage.

- The ignition timing is correct if the «F» marking on
the flywheel aligns with the reference notch on the
left sump cover;

- increase the engine rpm through the gate valve stop
knob;

Timing is correct if the advance notch on the flywheel
aligns with the reference notch on the left sump
cover;

- The reference corresponds to 32° and should be
aligned at over 3450 +150 rpm;

- lubricate a new 0-ring with engine oil and fit it in the
groove of the timing hole cap, then lubricate the
thread and surface of the cap flange. Tighten to
specified torque.

Torque: 10 Nm(1.0kgm)
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START-UP SYSTEM

SERVICE INFORMATION

General

Important note:

Always disconnect the ignition switch before operating on the starter motor. The motor

could suddenly start up causing serious hazards for the operator.

Specifications

Values in mm

PART

STANDARD VALUE

WEAR LIMIT

Length of starter motor brushes

12,5-13,0

8,5




STARTER MOTOR

Removal

- Remove the rubber cap and starter motor cable nut;
- disconnect the starter motor cable;

- remove the screws and earth cable;

- remove the starter motor from the right-hand side.

Disassembly

Note: Make a note of the number and positions of
the shims and washers.

- Remove the screws, front cover and 0-ring;

- remove the thrust washers;

- remove the rear cover;

- remove the thrush washers;

e
FRONT COVER -~ " SCREWS

THRUST WASHERS

THRUST WASHERS




- Remove the rotor-

- Remove the terminal nut;

- Remove the washer, shims and 0-ring;

- Remove the brush holder.

Brush holder disassembly

- Remove the positive brush terminal securing bolt
with the washers and 0-ring. Remove the brush
holder, the brushes and the springs.

ROTOR

BRUSH HOLDER

REAR COVER

SPRINGS
o

b s

SCREWS
V'

BRUSHES




Inspecion

- Measure the length of each brush;

Service limit: 8.5 mm

- check the continuity between the starter motor ter-
minal and the positive brush;

- It must be continuous;

- check the continuity between the starter motor ter-
minal and the starter motor casing.

This must not be continuous.

- check that the commutator is not damaged or
excessively worn.
Replace the rotor if necessary;

- check there are no metal deposits between the
commutator bars.

Note: Do not use emery paper or glass paper on
the commutator.

- check that the commutator bars are not discoloured.
Replace the rotor if necessary;

- check whether there is continuity between conti-
guous bars.;
There should be continuity. If there is not, replace
the rotor;

COMMUTATOR BARS

- 112




- check whether there is continuity between each
separate bar and the rotor shaft.
There should not be continuity. If there is, replace
the rotor;

- check that the seal ring is not worn or damaged,;
- grease the seal lip;

- fit the circlip on the front cover.

Note: Position the seal ring lip on the pinion side.

COMMUTATOR BAR

ROTOR SHAFT

 — SEAL RING

BUSHING
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Brush holder assembly

Follow the assembly procedure in reverse taking
care to:

- fit the terminal bolt stop with the tabbed side toward
the rear cover;

- fit the terminal bolt and brush holder in the starter
motor casing, aligning the terminal bolt with the hole
on the starter motor casing;

- align the notch on the motor casing with the brush
holder tab;

- fit the same number of shims in the same positions;

- take care that the magnet does not pull the rotor
against the starter engine casing;

Important note:
If the magnet pulls the rotor against the motor
casing the coil could become damaged.

- Fit the same number of thrust washers in the same
positions.

Important note:
When fitting the front cover take care not to
damage the oil seal lip with the induction shaft.

Installation
- Follow the removal procedure operations in reverse
order.

SECURING
PLATE

SPRINGS

ALIGNMENT

REAR COVER

|~
—~ o




STARTER RELAY

Inspection

Note: Before checking the relay checks the battery.

- Remove the right-hand side panel and the right-hand
object compartment;

- set the gear in neutral;

- bring the ignition switch to ON and the emergency
switch onC;

- press the starter button;
- If the starter relay triggers, the coil is in order;

- If the relay does not trigger check it, following the
procedure below.

Earth circuit
- Disconnect the starter relay 4-pin connector;

- check if there is continuity between the white/purple
wire (earth circuit) and the earth;

- If there is continuity when the gear is on neutral or
the clutch is disengaged and the kickstand is raised,
the earth circuit is in order (when idling there is
resistance due to the diode).

The earth circuit can also be checked by finding the
voltage between the red wire (+ BAT) and white/
purple wire (- CONSENTS). The circuit is efficient
when voltages are found that are slightly lower than
those of the battery.

Starter relay voltage
- Connect the starter relay 4-pin connector;
- set the gear to neutral,

- measure the voltage between the white/purple wire
(+) and the earth on the starter relay 4-pin connector;

- If the battery voltage is only found when the starter
button is pressed and the emergency switch is on
C, the circuit is in order.

Removal/installation
- Remove the left side object compartment;

- disconnect the starter relay 4-pin connector and
remove it after freeing it from the rubber support;

- to refit, follow the procedure in reverse.

WHITE/PURPLE (-




DIODES GROUP
Inspection
- Remove the tank;

- check if there is continuity between the diode
terminals. If there is continuity a slight resistance
value will be recorded;

- if there is continuity in one direction only the diode is
functioning correctly. If this is not the case, replace
the diode group.

Use a digital tester (dwg 19.1.20331) to check the
continuity of the separate diodes keeping the
negative terminal in the position shown in the figure.




Va

SISTEMA ELECTRICO

- R HULTWHIE ALY 2
Jw0m (g bl afakling 02 MR D LTSN T N dTL AN ¥uEEnalan §F
T 0DoAI0dd 30 $300E E2 =R T o ] e WlLT3i0ed 70 000 2 TP 22
vive ¥it 1 2 MHELSTT EVATTIV O Alotr TS NI < TVEOND 12
ol M WELHID 1] WEHID 2 E] HDOLE o -
M Wolid BPR VWIS LMD D2 Wad W30 waiDR LD (2@ TUEVEVAURY Tl-"1'V DT DML STSEL AL 02 HIEEARIRIN B
S TR LA I0A B T T T FUMIEIETTH DOUMGA AN B HrHES N vl
= IHTEEY [ M vl FiivEas 30 HOLDA Wil - Admnnl il TR -A ST MY B
E | JMITTT iy 113 6 DIRIZIT feyEdy 1738 B HIFHNMGD 3] ATl B R
=g HMY TS 4 e 4 WY 4 ‘fuy g 62 THEINE B
) ey B af] viEdivE B ‘g | AE] WIEALYE A1 Ty BAE] pUSI B Ty P DHEHHIE LA R THIEIE 5
= sav L pean o ‘#ay gL THEM 51 v 8L TREM @ by 6 IWUIOE 0 S TEINIIOE H
| dey §l TEBM M day 5 TEBM K oery §I THEMN b
=] WIEY D O W E NG el ITESEMINY © ..ﬁmn_.m
- OIS BOLAHEILNE VI Al el dlLs HTEANEEILHI Y HIWHT - z.__..m___ “
- AT T -LEH L TN BOORINIRGD @ RN TS AN Ed____.cmu.i _.,.__.m_:q._.nbn_ a FISSEHIAY- SINILDWONS S340H4 530 J0WANTIY I RYLe0D 8 ek B ¥l
= 15 S0IAHELNI YT anis _an__.w. E S HRIATRESEHT W SOMETEY R O
SEISITE VA BN LRI T Ao ELETT t& afIEHeAal N0 WinDE T il THOSA2E 01
g S0EEN Ol E_n .En.!Ez _= A8 WA AN 0 W2 AT 34V
Wi AT Y1308 N a3 R Tl WAL TTIE MO @
FWISHIYA g¥d B YIVDIEE YA DEvd 01D B WOUY MORHIYA N3 B I EAE A LN R O N e T ]
nil WATE BF1 afS/I0Te Wy TenOE WAl AGTE AT oILG/DICTE VHRSPY HID MG/TT AT 1368y - 3NN _N34 Sy TGS @
104 4 8 M Mvd & 35U N3 B RIT4A0IAD0 AR MIEFIINOE. ©
BETRGEON AT WEL TRINE [ NETAMII I AE] MATINL EGHED AZTTMITO00 02T SINRLOMDITD 30 kS Wl f3] 3T
M A2 Wden0E R0 A1 WHAdY LR L DIHYEE WILHH-SWIT REOA BT8NE I TIELMON 9
380 WAEVEL | ST SRR INLIMeEIN avd 8 W] DSEEVHL & DO DEUNYIED LAEI RSN DEvd B I LoHd-IuEy BOMD NGO 0 R
NIN_A] W TENOE TR L ] RO AZ] T S0 HILHH-B105T0 KEOA WS Tamy LNy 5
HINST WAL | 1360 ENWAY] INTIIRHLIAE dvd § TO07 DEETHL & WA OELMYTE TINL PRI i i MY FENID -T2 NGO § EOHENT §
AN K T BT ' WK XISV 0 HUEE ¢ ATL AT IKTWEL) 3#TTORNGY 3T
W AFT WABMALM! M1 T0ALMOG Y1 M0 Of AET AF] SN ENI N N ..q.i___..._ at AT AF1 HIULNCH N1d 34A67 00 AT AE] HRSwa Tl ATk B
W1 RF SIMT mARH ) 1050650 ¥I3EA0E BT w27 AZT Bl RN OHnid wevanil 80 A2 AZL EIRMIDRDOITD 34M] Bt AT ATT THALIN ISTWTDEINDE Vi
B2 AZ] LEDWM WO YLD WD NI AT] CLEXA DN WEVSNY] YD ¥ET AZ] TN 1 ¥ SWUMNITH
BT AT W DICWNRNT-T1 KIIEREE £ AT AT ‘EasS MISVNRTT avaY] 3T AR MW HHIEYL THNIZ AW £ M 2
SAUAYLNGD B MErE] 2 EROEAIINIAEND D HINSYL D 3 immia 1 i @ AN Tl
N5 AFT YL NG @ W5 AT WY 8] BE RZ1 Jam H] BERCE2 AE] Teny] W1
WEEAEE AR NL3EN0E ¥ WEED AT VWA W] L ] HLEMHIE 1
UL L DEBNYTH] DOvd alidatngg 1
EIUTER R 1¥d GIIGITT FAARES 3
adm QAN Ielienediine T2 A TN WAL ¥
WETR0H 9 00 £ 000 WOROR nd [2
V13T 2 N 12
OERIITY SO 12 093] WHLMI WG 13 1E
0w Bt WY DO S- YR DOHSL ST IMISHIWD 02 P T A TR R U T
DL TR O8N 61 IV IMOALIITE 6
UKGAIAAY [ [1L0M vl A0U0A HILIWLE Wl
CaWBnviaY O THHLMSETL @ BILSYLMID HOLm HLLEYLS 01
0L TEE 0 HUNTI (1
‘dmy g aE] WAL 6 way §oAZl GHILLVE 3
ey 'Y TIEEN T day 5 g 6
day 5 FIEEN H EuN Gl N4 1]
Lealli il u._qu_“__...w._....__ n Wi
£ ), WILINE (X ¥
3L TURE = ) RE i ] “ﬁ.m_ u_dn._ wﬂm: a HILIAG WM O SORIYIONT SLHECT Rl 1
t? w_m:sd | 1 HOLINE LH 13w Wi
It .__._- 1 HOLINE LHMEE 1T
4018 TE0LNaEN 01 WALING LS O
w5 AT WV wa AT T
whavl T OB IR 180 Jivld B0 B
WD MEATE AFT YidS/eDS WONT WED RESHE ML EVMAEE INL
IENHAL CHITOHNS 8 .__n__._.;___. ¥
NETAR A2] O30 JMLvN WIFEKE | BTN ATT MEINOD TRINZD BOOVOR NMOL ¢
AL RZ1 W08 R ER T
DEIE30 SMNESOL-OHISHE IE0NENY JOTR0 JEUWIICH @ BOIYOKH] METU LHESE BY3H - 91 QWS4 B
DALSME JA0HUT0E-DATE] TN wa.mw.“ﬂh.m\m.m § il a&ﬁﬂraﬁﬂpaﬂ_ B
- [} ¥ ]
e T frtti O T H =l __# i
B2 AL ILMANDVEEN 90T O70AIM00 wOvdhN OO W1 AR D01 50T OHIGD MITE IHH H
A1 471 ORI JA00VTEHI OT0EIMDD WOV4RY] BE AL ATT IHETT 10T DELNGD a%0Yee WHL B
MET AET QUHON OLHOd WOWanE ] WE #27 421 1807 1072 TN WE
B AT CWRT SHOGWWRTTI VOGN E A2 A1 E/E T S [
LG 2 [EE DTEEY -
G AT WOvanl B 05 Afl AV ©
WEIOET ATT YOVERYY ¥ NE2/GE AR YR T
HRUAINY TN | cEESY HONDe |
OFE AT FATIDS | AVEEFID BN TWIRIesTy v___.._
[y :ﬂlp,_.. .u|z. J_ﬁa B [ ey P L 4]
[T _.h.m a0 %.. S‘ﬂ _.fu _ B __.w‘.h_..ll..ml
| . ) m..qﬂ d.lﬂs..m||. b LI
l§ [] & [] HJ
i .%-.__._m-!% iy — i
L Ll _5 L im.l h.a.a — o]
[l 7 |.ﬂ. J S Y o & 1 ._ |







