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INTRODUCTION 

Purpose 01 this manual is to give the necessary instructions for overhauling and 
carrying out repairs in a rational way. 

All data herein contained are meant to give a general knowledge of the main 
checking operations to be done when overhauling the different component groups. 

To this end, the manual contains many Illustrations, drawings, diagrams. and 
tables to assist you in the stripping, checking, and assembling operations. 

This manual will also be a guidance for anybody who wishes to familiarize with 
the manufacturing characteristics of the various component parts of the V 1000 G 5 
and 1000 SP models. 

The knowledge of these will be an essential factor for performing a good job. 

All illustrations and descriptions in this manual should be intended as indicative 
only as the Manufacturer reserves itself the right to Introduce at any time pend 
without prior advice any modification it may deem useful for a better perform ; e 
or for any other reason of a constructional or commercial nature. 

NOTE The terms .. right l> and .. left .. In \h'e text are to be considered as H en by 
the rider astride the machine, 
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a IDENTIFICATION DATA 
(fig . 1) 

Every motorcycle is identified by an identification 
prate located on the frame downtube and a serial 
number stamped on the engine crankcase. The iden
tification plate number is also mentioned in the mo
torcycle logbook and identifies the vehicle to all legal 
effects. 

1.1 SPARE PARTS 

In case of any replacements, ensure thai "Original 
Moto Guzzi Spare parts .. only are used. 
The use of non-genuine parts invalidates every war
ranty right. 

1.2 WARRANTY 

The warranty is valia for a period of 6 months with a 
limitation to 10.000 kl\, (6000 miles) from the selling 
date and expires in case of modifications to the mo
torcycle or partecipation to racing competitions. 
Tyres as well as parts or accessories which are npt 
manufatured in the SEIMM MOTO GUZZI factories 
are excluded from this warranty. 
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II MAIN FEATURES 

2.1 MODEL V 1000 G 5 

Eng"'. 

Valve gearing 

Carboratlon 

lubriClllllon 

Generator-alternator 

Ignition 

Starting 

TRANSMISSIONS 

Clutch 

Primary drive 

12 

2-cylinder, 4-stroke 

Cylinder disposition .. V,., go' 

Bore 88 mm 

Stroke 78 mm 

Displacement 948.8 cc 

Compression ralio 9.2 to , 

Max torque 8.6 kgm at 5200 rpm 

OHV, push rod operated 

2 Dell'Orto carburettors VHB 30 CD (right), VHB 30 CS (left) . 

Pressure, by gear pump. 
Wire gauze and cartridge fillers in oil sump. 
Normal lubrication pressure 3.8 + 4.2 kg/ sqcm (54-60 p.s.i.). 
Controlled by pressure relief valve. 

Front, on crankshaft (14 V-20 A), 

Battery-coil ignition with twin contact breaker and automatic 
advance. 

Ignition dala: 

• initial advance (fixed) 2' 

• automatic advance 3'· 

• full advance {f. + a.J 33" 

Contact points gap: 0.37 + 0.43 mm (.014-.016). 

Spark plugs : AC - 44 XL 

Bosch W 225 2 T 

Champion N 9 Y 

Lodge HLNY 
Marelli CW 7 lP 

Plug pOints gap: 0.6 mm (.023" ) 

2 ignition coils 

Electric starter (12 V~.7 KW) with electromagnetic ratchet control. 
Ring gear bolted on the lIywheel. 
Starter button (START) on the right sIde 01 the handlebar. 

Dry type, twin plates. Hand controlled by lever on the left side of 
the handlebar. 

By gears. Ratio : 1.235 (Z = 17 /21) 



Gear box 

Secondary drive 

FRAME 

Wheels 

Tyres 

Brakes 

Dimensions and weights 

Performances 

Five·speeds. Constant mesh gear with frontal engagement incor· 
porating cush drive. 
Pedal controlled from the UH side of the vehicle. Gear ratios: 

1st gear 

2nd gear 

= 1 : 2 (14128) 

= 1 : 1.388 (1S/ 25) 

3rd gear = 1 : 1.047 (21 /22) 

4th gear = 1 : 0.869 (23 /20) 

High gear = 1 : 0.750 (2S /21) 

By cardan shaft and bevel gear set. 
Ratio: 1 : 4.71 4 (7 / 33) 
Overall ratios (engine· rear wheel) 

1st gear = 1 : 11.643 

2nd gear 

3rd gear 

4th gear 

High gear 

~ 

~ 

~ 

~ 

1 B.OBO 

1 6.095 

1 5.059 

1 4.366 

Duplex cradle, tubular structure. 

Spoked rims, WM 3/ 2.15 -18" 

Front: 100/90 H lS (MT 18) 

Rear : 110/90 H 18 (MT IS) 

Tyre pressure : 

Front, solo riding or with pillion 2.1 kg / cm 2 (30 Ibs s.L). 

Aear, solo riding 2.4 kg / cm~ (34 p.s.i.) 
with pillion 2.6 kg / cm' (37 p.s.i.). 

The above figures apply for normal riding (cruising). If using the 
motorcycle at constant high speed or on highways, it is recommen· 
ded to increase pressure by 0.2 kg / cm' (3 p.s.i.). 

Front: twin disc brake, fixed caliper with two cylinders. Hand can· 
trolled by lever on the right hand side of the handlebar. Braking 
circuit independent from rear brake. 
Disc 0 300 mm (11.S"). 
Cylinder dia. 38 mm (l.4S"). 
Master cylinder dia. 12.7 mm (.5") . 

Rear : Disc brake, fool conlrolled from the right side (~ .e motor
cycle. Double cyli nder caliper and hydraulic hose. 
Disc dia. 242 mm (9.52"). 
Cylinder dia. 48 mm (1.49"). 
Master cylinder dia. 15.857 mm (.63"). 
The rear brake is hydraulically connected to a second front brake 
of same type and sizes as the hand operated front brake. 

Wheelbase 1.470 m (58") 

Length 2.200 m (88.5") 

Width 0.850 m (33") 

Height 1.100 m (46") 

Ground clearance 0.175 m (6.9") 

Ground clearance 0.175 m (6.8") 
Dry weight abt. 220 kg (485 Ibs) 

Top speed, solo riding abl 190 km / h (120 m.p.h.). 
Fuel consumption : 5,S Its x 100 km (ab!' 36 m.p.g.) . 
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FUEL AND Oil CAPACITIES 

Group or part 

Fuel tank 
Reserve (warned by light) 

Oil sump 

Gear box 

Rear drive box 
(bevel gear lubrication) 

Front fork (each leg) 

Braking circuits (front and rear) 

2.2. MODEL-ODO SP 

Engino 

Valye gearing 

Carburation 

lubrication 

Generator-alternator 

Ignition 

14 

Quantity Recommendation 

24 Its. (6.5 US gls.) ! Petrol 98/ 100 NO-RM 4 115. (ab!. 1 US gl.) 

3115. (abt. 31/. qts US) Oil .. Aglp Sin! 2000 SAE 10 W/ 5O,. 

0.750 Its. (abt. 25 oz. US) Oil .. Agip F. 1 Rolra MP SAE go" 

0.250 Its. (8112 oz.) 
of which 
0.230 Its. (8 oz.) Oil .. Agip F. 1 Rotra MP SAE 90. 

0.020 Us. (1 /2 oz.) I Ag ip Rocol ASO/ R oil 
Molikole oil type A 

0.080 Its. (2 oz.) Aglp F. 1 ATF Dexron 

Agip F. 1. Brake fluid 9AE J 1703 B 

Two-cylinder, 4-slroke 

Cylinder disposition .. V", 90" 

Bore 68 mm 

Stroke 78 mm 

Displacement 948,8 cc 

Compression ratio 9.2 to 1 

Max torque 8.6 kgm at 5200 r.p.m. 

OHV, push rod operated. 

2 Dell 'Orto carburettors VHB 30 CO (right) VHB 30 CS (left) . 

Pressure, by gear pump. 
Wire gauze and cartridge lilters in oil sump. 
Normal lubrication pressure 3.8 -+ 4.2 kg l sqcm (54-60 p.s.i .). 
Controlled by pressure relief valve. 

Front, on crankshaft (14 V - 20 A). 

Battery-coil ignition with twin contact breaker and automatic 
advance. 

Ignition data: 

• initial advance (fixed 'Z' 

• automatic advance 31" 

• full advance 33· 

Contact breaker gap: 0.37-0.43 mm (.014 +- .016") . 

Spark plugs: AC-44 Xl 
Bosch W 225 T 2 
Marelli CW 7 LP 



Starting 

TRANSMISSION 

Clutch 

Primary drive 

Gear box 

Secondary drive 

FRAME 

Wheels 

Tires 

Brakes 

Champion N 9 Y 
Lodge HLNY 

Plug points gap: 0.6 mm (.023") 
2 ignition coils 

Electric starter (12 V ~ 0.7 KW) with electromagnetic ratchet control. 
Ring gear bolted on the flywheel. 
Starter button (START) on the right side of the handlebar. 

Dry type, twin driven plates. It is housed on the flywheel. Hand 
controlled by lever on the LlH side of the handlebar. 

By gears. Ratio : 1 to 1.235 (17 / 21). 

5~speeds. Constant mesh gear with frontal engagement 
Cush drive incorporated. Pedal controlled on the L/H side of the 
vehicle. 

Gear ratio : 

Low gear 

2nd gear 

3rd gear 

4th gear 

= 1 to 2 (14/18) 

= 1 to 1.388 (18 / 25) 

= 1 to 1.047 (21 / 22) 

= 1 to 0.869 (23 /20) 

High gear = 1 to 0.750 (28 / 21) 

By cardan shall, bevel gear set. 
Ratio: 1 to 4.714 (7 / 33). 

Overall gear ratios (en9ine~wheel): 

low gear ~ 1 to 11 .643 

2nd gear ~ 1 to 8.080 

3rd gear ~ 1 to 6.095 

4th gear ~ 1 to 5.059 

High gear ~ 1 to 4.366 

Duplex c radle, tubular structure. 

Ught alloy casting. Rims WM 3/2. 15-18" CP 2. 

Front : 100/90 H 18 (MT 18). 

Rear : 110/90 H 18 (MT 18). 

Tire pressure : 

Front, solo or with pillion 2.1 kg / cm2 (JO"p.s.i.). 

Rear, solo 2.4 kg / em' (34 p.s.L). 
with pillion 2.6 kg / cm2 (37 p.sj.) . 

The above data apply for normal riding (cruising speed). 
If using the motorcycte at constant high speed or on high ways, 
the above pressure should be increased by 0.2 kg / cm2 (3 p.s ... ). 

Disc type with double cylinder caliper. Lever controlled from the 
R/ H side of the handlebar. Hydraulic circuit independent from .the 
rear brake. 
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Dimensions and weights 

Performances 

FUEl AND Oil CAPACITIES 

Group or part 

Fuel tank 
Reserve 

Oil sump 

Gear box 

Rear drive box 

Front fork (each leg) 

Braking circuits (front and rear) 

16 

Disc dis. mm 300 (11.8"). 
Cylinder dia.38 mm (1.49"). 
Master cylinder dla. 12.7 mm (.5"). 

Rear wheel 

Disc type with double cyl inder fixed caliper. Foot controlled from 
the R/H side of the byke. 
Rear brake and the left front brake are interconnected by a hy
draulic circuit actuated by the same pedal. 

Disc dia. 242 mm (9.52"). 
Cylinder dia. 48 mm. (l .BS"). 
Master cylinder dia. 15.657 mm (.62") . 

The rear brake is hydraucally connected to a second front brake 
of same type and sizes as the hand operated front brake. 

Wheelbase (loaded) 1.460 m (58" ) 

length 2.180 m (B6" ) 

Width 0.750 m (29.5") 

Width (i ncl. windshield) 1.380 m (54") 

Min. ground clearance 0.175 m (6.9") 

Ory weight abt. 210 kgs. (463 Ibs) 

Max speed , solo riding abt. 200 km /h (125 m.p.h.). 
Fuel consumption: 5.6 lis X 100 km (36 m.p.g.). 

Quantity Recommendation 

24 Its. (6.5 US gls.) ! Petrol 96 /100 NO-RM 4.lts. (abt. 1 US gl.) 

3 Its. (abt.31/1 qts. USA) Oil Agip SINT 2000 SAE 10 W/ 50 

0.750 Its. (25 oz. US) Oil Agip F. 1. Rotra MP SAE 90 

0.250 lis. (abt. 61 /~ oz.) 
of dhich 
0.230 Its. (6 oz.) Agip F. 1 Rotra MP SAE 90 
0.20 Its. e/:;: oz.) Agip Rocol ASO/ R oil 

0.090 Its. (abt. 3 oz.) 
Molikote oil type "A,. 
Aglp F. ATF Oexron 

Agip O. 1 Brake fluid SAE J 1703 B 



II CONTROLS AND ACCESSORIES 

3.1 MODEL V 1000 G 5 (fig , 2) 

1 Caliper. right Iront brake 

2 Turn light indicator, front 

3 Panel with wa rning lights 

4 Speedometer 

5 Reservoir (masler cyl inder). right front brake 

6 Lever, righllront brake 

7 Starter and emergency stop button 

8 Th rotlle control grip 

9 Ugh t and ignition key switch 

10 Rev counter 

11 Pedal, left front and rear brakes 

12 Foot rest 

13 Reservoir (master cylinder), lelt front and rear 
brakes 

14 Footrest, p illion 

15 Safely bar, rear 

16 Saddle bag 

17 Caliper, left front brake 

18 Headlight 

19 Clutch lever 

20 Safety bar, front 

21 Buttons controlling horn , flashing lights, and turn 
signal lights 

22 Light switch 

23 loc k, filler cap cover opening 

24 Easy start control lever 

2S Gear selector pedal 

26 Cali per, rear brake 

27 Turn signal indicator, rear 

1 2 3 4 5 

\ 
678910 11 

I 
12 

17 18 19 20 21 2223 24 25 

13 14 15 16 

\~ 

26 

i 
/ 

27 L-____________________________________________________________ ~2 
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12 3 4 

13 14 15 16 

567 8 

3.2 MODEL 1000 SP (fig. 3) 

1 Caliper, fight front brake 

2 Speedometer 

3 Voltmeter 

4 Rear view mirror 

5 Lever. right front brake 

6 Throttle control grip 

7 Start and emergency stop button 

8 Front fairing 

9 Pedal , left front and rear brakes 

10 Footrest 

11 Pillion footrest 

12 Turn signal indicator, rear 

13 Caliper, left Irani brake 

14 Rev-counter 

15 Clock 

16 Windshield 

17 Clutch lever 

18 Control buttons (horn , flashing lights, turn signal) 

19 Light switch 

20 Ignilion key 

21 Lock, fuel filler cap cover 

22 Gear selector pedal 

23 Center stand 

24 Tail light 

25 Saddle release catch 

9 10 25 11 12 

1718 19 20 21 22 23 24 

3 L-________________________________ ~~--------------~ 
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a LUBRICATIONS 

4.1 ENGINE LUBRICATION (fig . 4 and 4/1) 

Checking the 011 level 

Every 500 km (300 miles) check the oil level in the 
cra nkcase. 
Correct level is nearly at the top notch on the filler 
dipstick "A .. , If the oil is lower, top up with oil of the 
same brand and density. This check should be done 
after the engine has idled for a few minutes. 
For model V 1000 G5 (fig. 4). filler cap with dipstick 
.. A .. has to be fully screwed down. 
For model 1000 SP (fig . 4/1), filler cap with dipstick 
«A~ has to be kept fully pressed down. 

Replacing the engine 011 

After the first 500 -1000 km (300 - 600 mites) and laler 
on every 3000 km (abt 2000 miles), replace the engine 
oil. 
This replacement should be made on a warm engine, 
after draining all the old oil. 

«A» = Filler cap and dipstick . 

.. S .. 0: Oil drain p lug (for model 1000 SP see fig. 5). 

Quantity required : 3 Its. of oil AGIP Sinl 2000 SAE 
10W/ SO (abt. 31/ 8 qts. US) . 

4.2 REPLACING THE OIL FILTER CARTRIDGE AND 
CLEANING THE WIRE GAUZE FIL T~R (fig. 5) 

Every 1S.OO0 km (9000 mites) that is after 5 oil chan· 
ges, replace cartridge " A», proceeding as follows : 

• Undo plug .. 8 .. and let the old oil drain fully. 

• Undo fixing screws and remove the oil sump with 
filter cartridge "A" , wire gauze filter .. 0". and oil 
pressure valve .. E ... 

• Unscrew cartridge .. A» and replace it with an 
original one. 

When replacing cartridge .. A.,. it is recommended to 
also remove wi re gauze filler "D». Wash this in a 
petrol bath. drying it with a jet of compressed air. 
The oil passage in the sump should also be blown 
through with compressed air. 
Do not forget to replace the sump gasket when refit
ting this. 

4.3 LUBRICATING THE GEAR BOX (fig . 6 and 6/ 1) 

Checking the 011 level 

Every 3000 km (abt. 2000 miles). check if the oil level 
in the box is nearly up 10 Inspeclion hole "8,,. 
If the oil is lower. top up wi th oil of same brand and 
density. 

Replacing the olf 

Every 10.000 km (abt. 6000 miles), the gear box oil 
should be replaced. This replacement has to be done 

4 

4/1 

5 
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on a warm engine as in such condition the oil is fluid 
and more easy to drain. Do nol forget to let the old 
oil drain fully before any fresh one is introduced . 

.. A,. - filler cap . 

.. a" - inspection hole cap. 

"G .. - drain plug . 

Quantity required : 0.750 Its. (ab,t. W. pints us) AGIP 
F. 1 Rotra MP oil SAE 90. 

4.4 LUBRICATION OF REAR DRIVE BOX (fig. 7) 

Checking the all level 

Every 3000 km (2000 miles) ensure the oil level is 
nearly up to inspection hole .. A .. , If lower, top up with 
oil of same brand and density. 

Oil change 

Every 10.000 krn (6000 mites) replace the oit in the 
rear drive box. 
This replacement is best done on a warm engine 
when the oil is easier to be drained. l ei the old oil 
drain fully before adding fresh oil. 

<c A,. Level control cap . 

.. 6 .. fi ller cap. 

" C .. Drain plug. 

Quantity required : 0.250 Its. (abl. 8'/~ oz) of which 
0.230 Its. (abt. 8 oz) Oil Agip F. 1. Rotra MP SAE 90 
and Its. 0.020 (about '/~ oz) Agip Rocol ASO/ A. (Mo
Iykole type «A» ). 

4.5 FORK (LUBRICATION (fig . 8 and 9) 

To replace the oil in the fork legs, proceed as follows : 

• Undo drain plug with gasket .. A ... 

• Undo bolt .. 8 ". 

Before introducing fresh oil. iet the fork legs drain 
fully. 

" A" Fluid drain screw . 

.. 8" Fluid filler cap. 

Quantity required : 0.090 lIs. (ab!. 3 oz.) each leg. Oil : 
AGIP F. 1 ATF Oexron. 

Lubrication of the steering and rear fork bearings 

For this operation use "AGIP F.1 Grease 30 .. . 
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II INSTRUMENTS AND CONTROLS 

5.1 PANEL BOARD V 1000 GS (fig. 10) 

1 Speedometer in miles or km. 

2 Warning light (green), left turn signal. 

3 Warning light (green), right turn signal. 

4 Warning light (blue). high beam on. 

S Warning light (orange), neulral indicator. It is ligh
ted when the transmission is in neutral. 

6 Warning light (red) indicating current delivery 
from generator. Should go out when the engine rea
ches a cerlain number of revolutions. 

7 Warning light (red). oil pressure gauge. It goes out 
when the oil pressure is sufficient for normal engine 
lubrication. If it does not, this means that oil pressure 
is not correct and in such case the engine has to ·be 
stopped and the cause for the failure looked for. 

a Warning light (green) indicating side stand en
gaged. By turning the ignition key in position ~A" 
(fig. 11) the light keeps on flashing. If the stand is 
not raised, the engine wiU not start. 

9 Warning light (green) indicating parking lights 
.. ON". 

10 Warning light (red) indicating incorrect fluid level 
in the front left and rear brake reservoir. When this 
light is on, top up the fluid level and check if the 
braking circuit has any leakages. 

11 Warning light (red) , fuel reserve. To use the re
serve fuel , bring the tap lever on the right fuel tank 
in position .. RES .. (fig. 19) . 

12 Courtesy light switch (available). 

13 Switch, right and left rear emergency flashers. 

14 Speedometer reset. 

5.2 Ignition key V 1000 G5 (fig. 11) 

The key has 3 positions: 

.. OFF" In line with panel mark - machine at stand
sti l l. Key removable . 

.. A.. In line with panel mark (turned clockwise). Ma
chine ready to be started. All circuits .. ON ». Key not 
removable . 

.. B .. Turned clockwise in line with panel mark. Ma
chine at standstill. With switch .. A .. fig . 11 in position 

",0 .. , parking lights .. ON ... Key removable. 

2 Rev-counter. 

5.3 PANEL BOARD 1000 SP (fig. 12) 

1 Clock. 

2 Rev-counter. 

3 Speedometer. 

4 Voltmeter. 



5 Ignition key: 

"OFF~ In line with panel mark "C ... Machine at 
standstill. Key removable. 
~A» In line with panel mark .. C» (turned clockwise). 
All circuils "ON». Key not removable. 
«8» In line with panel mark "C'" Machine at stand
still. With switch «A ... in fig. 13 in posilion 0<0" . par
king light on. Key removable. 

6 Warning light (green), left turn light. 

7 Warning light (orange) indicating gearbox in neu
traL lights up when gearbox is in neutral. 

S Warning light (red) indicating cu rrent delivery 
from generator. Should go out as soon as the engine 
reaches a certain number of revolutions. 

9 Warning light (red), oil pressure gauge. Goes out 
when oil pressure is sufficient for normal engine lu
brication. If not, this means oi l pressure is incorrect 
In such case the engine should be immediately stop
ped and the cause for the fa ult looked for. 

10 Warning light (red) indicating incorrect fluid 
level in the front and rear brake reservoir. When this 
light is on, top up the fluid level and check the bra
king ci rcuit for leakages. 

11 Warning light (blue), h igh-beam on. 

12 Wa rning light (green), parking lights on. 

13 Warning light (green), right turn signal. 

14 Switch, right and left rear emergency flashers. 

15 Speedometer zero reset. 

5.4 LIGHT SWITCHES (fig. 13) 

Are located on the left handlebar. 

Switch .. A» 

• Position .0. = parking lights. 

• Position -1- =: two-right lamp 

• Position .2· = lights off. 

Switch «B .. 

With switch «A» in position .. 1 .. : 

• 
• 

Position .. 4» = low beam. 

Position ,,5,. = high beam. 

.. ON ... 

5.5 HORN, TURN LIGHTS, AN FLASHtNG 
LIGHTS BUTTONS (fig. 13) 

Are located on Ihe left handlebar. 

Button " C .. 

• 5 (horn button). 

• 6 (f lash) flashing light bullon. 

Button .. 0 .. 

• 7 left turn signals control. 

• 8 right lurn signals control. 
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5.6 ENGINE STARTING AND EMERGENCY STOP 
BUTTON (Iig . 14) 

Right, on the handlebar. With ignition key in position 
.. A .. , the engine is ready 10 be started. 

To start the engine proceed as follows: 

• Ensure switch ,, 8 .. is in position .. 1». 

• Pull clutch lever fully. 

• On a cold engine, set easy starler lever on .. A .. 
(fig. 20) 

• Push start button . A .. , 

To stop the engine (in case of an 8!flergency). move 
switch .. 8 ,. in position .. 2 .. , 
After slopping the engine, lurn the ignition key anti
clockwise until mark .. OFF .. is in line with the panel 
mark, and withdraw the key. 

5.7 EASY STARTER LEVER (fig. 20 and 20/ 1) 

The control lever for starling a cold engine is located 
on the L/H side of the vehicle . 

.. s ,. Starting position. 

"C.. Rid ing position. 

5.8 THROTTLE CONTROL GRIP (~ E" fig. 14) 

Right , on the handlebar. Throllle is opened by turning 
towards the r ider and viceversa. 

5.9 CLUTCH CONTROL LEVER 

It is on the left handlebar and should be used only 
for starting and gearshifling. 

5.10 RIGHT FRONT BRAKE CONTROL LEVER 
(" FlO fig. 14) 

Right, on the handlebar. It controls the front right 
master cylinder. 

5.11 TWIN BRAKE CONTROL, FRANT LEFT AND 
REAR ("A .. fig. 15) 

The control pedal is located on the R/ H side of the 
motorcycle and is link connected 10 the master cy· 
linder (fuel reservoir). II operates both front left and 
rear brakes al the same lime. 

5.12 GEARSHIFT PEDAL (fig. 16 and 16/ 1) 

It is centrally located on the L/H side of the machine. 

• 1st gear = pedal downwards. 

• 2nd, 3rd, 4th, and top gear = pedal upwards. 



Before changing gear, it is necessary for the clutch 
lever to be pulled fully in. 

5.13 FUEL FILLER CAP (fig. 17) 

To lill up the filler cap cover, turn cover key "A .. 
counterclockwise when the cap can be removed. 

5.14 FUEL LEVEL V 1000 G5 («A» in fig. 18) 

A panel indicator ( .. '1 .. in fig . 10) connected to a so
lenoid (A) on the right side of the tank indicates when 
the fuel level is in reserve. 

5.15 FUEL TAP V 1000 G5 ( .. B .. in fig. 18) 

It is located on the rear right side of the tank. It has 
3 positions: 

"ON» = Open, arrow upwards. 
.. RES .. = Reserve. arrow downwards. 

"OFF .. = Closed. arrow horizontal. 

5.16 FUEL TAP 1000 SP (fig. 19) 

It is located at the rear under the tank. It has 3 
positions: 

"ON .. '" open, lever upwards. 
"RES .. = reserve, lever arrow downwards . 

.. OFF" = closed. lever horizontal. 

5.17 ELECTROVALVE V 1000 GS (<<A .. in fig. 20) 

It fitted on the left hand side under the fuel tank and 
feeds the carburettors. Starts operating when igni
ion key (fig . 11) is in position "A». 

5.18 TERMINAL BLOCK WITH FUSES (fig. 21) 

It is located on the R/ H side of the motorcycle. To 
accede to it, it is necessary to remove the right side 
cover and the block cover. 
The box fits 6 fuses of 16A. 

Fuses V 1000 G 5 model 

Key controlled 

" 1,, Tail light. horns, flashing l ights . 
.. 2.. Starter relay, warning light "n», electrovalve. 

«3.. Warning lights (Oi l - Gen - Brake· Fuel - Head
lamp) - low and high beam and its warning light. 
,,4.. Parking lights - panel lights - warning light " L ... 
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Out of key control 

.. 5.. Additional courtesy light. 
,,6.. Turn signals and their indicator bulbs. 

Fuses 1000 SP 

.. 1.. Starter relay. slOp cutout 

.. 2.. Flashing light solenoid - horns . 

.. 3,. Warning lights: neutral, generator, oil pressure, 
brake flu id, parking, tow and high beam, front stop 
cutout , parking ligths . panel lights, high beam . 

.. 4" Parking lights. parking light indicator, panel 
lightS. 
,,5., Turn signal and their indicators. 
,,6.. Clock. 

5.19 STEERING LOCK ("A,. in fjg.22) 

To lock and unlock the sleering proceed as follows : 

locking 

• Turn the handlebar fully to the right. 

• Insert the key in the lock sel, turn it counterclock
wise, and push it in fully. Then release it and take 
it oul. 

Unlocking 

• Insert the key into the lock set, turn it counter
clockwise , release it and take it out. 

5,20 SIDE STAND · V 1000 G5 (see fig. 23) 

The motorcycle is equipped with a side stand 10 be 
used for short stops only. 
For longer stops, it is always advisable to set up the 
byke on the center stand. When the side stand is in 
the parking position (all out), a special device cuts 
off the current from the ignition coils. 
When mark "A,. on switch .. 1- is in line with the 
mark on the rev-counter panel , the warning light (,,8,. 
in fig. 10) on the panel warns that the side stand has 
to be raised before starting Ihe engine Of else it will 
not fire. 

5.21 SIDE STAND - 1000 SP (fig . 24) 

To be used only for short stops. Since the stand is 
automatical ly retractible, it is recommended to al
ways sel up the machine on the centre stand for 
greater stability. 

5.22 STEERING DAMPER · 1000 SP (fig. 25) 

II is fi tted between the frame and steerfng yoke on 
the right hand side. To harden or loosen the stee
ring : screw in or oul nut "A ... 
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II MAINTENANCE OPERATIONS AND 
ADJUSTMENTS 

6.1 ADJUSTING THE CLUTCH LEVER PLAY (fig. 26) 

If the handlebar play at the handlebar lever is more 
or less than 3-4 mm (abl. l/t "), operate on the thumb 
screw to obtain the correct play. This adjustment can 
also be made by slackening locknuts .. C .. and ope
rating on cable adjuster "8,, on the right side of the 
gearbox. 

6.2 ADJUSTING THE RIGHT FRONT BRAKE LEVER 
{fig.2n 

Proceed as follows : 

• Fit a feeler gauge .. A .. between Iloaler in master 
cylinder and the control lever end . Then turn thumb 
screw "B,. to 'obtain the correct play (0.05-0.15 mm = 
.0019-.0059"), 

6.3 ADJUSTING THE FRONT lEFT AND REAR 
BRAKE PEDAL (fig. 28 and 28/1) 

Check the floater-lever end play (G) as follows: 
Fit a feeler gauge between master cylinder floater 
and the operallng lever end and act on eccentric 
screw ",A». Correct play is 0.05...{).15 mm (.0019-.0059"). 

6.4 ADJUSTING THE REAR SUSPENSION (fig. 29) 

The ex.ternal springs of the rear suspensions can be 
ad justed 10 3 positions by means of wrench .. A". 
In case of faulty damper operation. have them che
cked by our dealers. 

0 0 not forget that the two springs have to be adju
sted to the same position to ensure good ve hic le 
stability. 

6.5 ADJUSTING THE STEERING (fig. 30 and 30/ 1) 

For sale riding the steering has to be adjusted so 
that the handlebar can move freely without any play. 

• loosen steering head bolt .. A". 

• Undo steering head nut «8». 

• Screw adjusting nut " C» in or out unti l the cor
rect play is obtained. 

After adjusting. re-tighten nut «8» and top steering 
head bolt «A». 

6.6 ADJUSTING THE THROTTLE TWIST GRIP 
(<<0» and .. C .. in fig. 14) 

To adjust the grip travel , screw in or oul adjuster 
..0" . 



To adjust the grip return, screw in or out adjuster 
.. C». 

6.7 ADJUSTING THE WHEEL SPOKES · V 1000 G 5 

Ensure that all spokes are properly tensioned and 
that the wheel rim is quite true. 
Proceed as follows: 

• Turn the wheel and using a locator, check if the 
wheel is offset. If necessary tighten or loosen the 
right or left spokes till Ihe wheel lurns without any 
wobbling. This check should be done after the firsl 
SOD km (300 miles) and then every 1500 km (900 
miles). 

6.8 ADJUSTING THE HEADLIGHT BEAM 
V 1000 GS (fig. 31) 

For safe riding and in order not to disturb crossing 
riders, the headlight beam has always to be set al 
correct height. 
Horizontal setting is adjusted by undoing screw .. A» 
while vertical setting is adjusted through screw .. C~ 
and moving the headlight up or down unti l the cor
reel height is obtained . The center of the high beam 
must not be higher than 0.870 meters (34") measured 
at 39,8 fb meters distance with motorcycle off the 
stand and the rider on the saddle. 

6.9 ADJUSTING THE HEADLIGHT BEAM - 1000 SP 
(fi g. 32) 

for safe riding and in order nol to trouble crossing 
riders, the headlight should always be set at correct 
height. 
Horizontal setting is adjusted by screw ,,0» while 
vertical setting is adjusted by acting on the screw 
which secures the headlight to the fork covers until 
the correct height is obtained. 
The center of the high beam must not be higher than 
0.875 meters (34.4") measure at 3 meter (9.8 ttl di
stance with the machine off the stand and the rider 
on the saddle. 

2' '''_'': 
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6.10 ROCKER CLEARANCE (fig. 33) 

After the first 500-1000 km (3--600 miles) and later on 
every 3000 km (abt. 2000 miles) or any time valve ope
ration is 100 noisy, check the rocker clearance. 
Do this adjustment on a co ld engine with piston at 
TOC a\ the end of the compression stroke (valves 
fully closed). 

After removing the rocker cover. operate as follows: 

• Unscrew nut .. A" . 

• Screw in or Qui adjuster screw «8» until the follo
wing clearance is obtained: 

0.22 mm (.0085") for both the inlet and exhaust valve. 
Do this operation using feeler gauge .. C .. , 

If the clearance is too much. there will be noisy valve 
operation, jf 100 little, the valves do not close fully 
causing inconveniences such as: 

• 
• 
• 

Loss of compression. 

Overheating of engine. 

Burning of valves. 

6.11 ADJUSTING THE DOUBLE CONTACT 
BREAKER (fig. 34) 

Right cylinder (red cable) 

Rotate the camshaft till the points are in their fu lly 
open position. 
At this stage, introduce the blade of feeler gauge .. A .. 
between the points checking that the opening is 
correct I.e. 0.37-0.43 mm (.014-.016"). 
In case this distance is not as prescr ibed, slacken 
screws .. C .. and ,,0 .. and move the fixed point plate 
.. E .. acting on groove ~F .. , to the right or left till the 
correct distance is obtained. 

Left cylinder (green cable) 

Proceed as for the right cylinder except that if it is 
necessary to adjust the paints distance, screws .. G .. 
and .. H" are to be loosened, moving the fixed con
tact plate "L., in groove .. M., until the correct di
stance is obtained. 

6.12 MAINTENANCE (fig. 34) 

Every 3000 km (1800 miles), the cam fel t plate should 
be lightly moistened with a few drops of oil. 

Inspection 

Proceed as follows: 

• Remove the contact breaker cover after undoing 
its securing screws. 

• If contacts "A .. and ~B» are dirty or greasy, clean 
them with a petrol moistened rag. If in any way da
maged, replace them. 

• Check points gap of breaker .. A .. (right cylinder -
red cable) and breaker ~B .. (left cylinder - green ca
ble) which should be 0.37-0.43 mm (.014-.016" ). 



6.13 CLEANING THE WINDSHIELD 

Any type soap. cleansing agent, polish or polishing 
wax normally used to clean plastic or glass materials 
can be utilized. 
However, the following precautions should be taken : 

• Never wash or clean the windshield when the 
external temperature is very high or after exposure 
to the sun. 

• Under no circumstances, solvents, Iyes, or similar 
products should be used. 

• Do not use liquids containing abrasive materials, 
pumice powder, emery paper. scrapers or suchlike. 

• Before polishing ensure that all dust and impuri· 
ties are removed . 

• Light scratches can be smoothed out with light 
polish . . 

• Fresh paint or sealing compounds, when still wei, 
can easily be removed by lightly rubbing off with iso· 
propylic alcohol , soluble mineral oil, butyl or cel:o· 
solve (Never use methylic alcohol). 

• Use a soft sponge or cloth, chamois leather or 
eottonwool, rubbing lightly. 

• Never use paper towels, synthetic fiber clothes 
which may scratch the windshield surface. 

Vigorous rubbing or solvents will not remove deep 
scratches or nicks. 
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II LUBRICATION AND MAINTENANCE CHART 

Monthly (or every 3000 km - abt. 2000 miles) 

Check the electrolyte level in the battery. 

Periodically 

Check lire pressure 

Every SOO km (300 miles) 

Check the oil level in the crankcase. 

After the first 500-1000 km (300-600 miles) 

Replace the oil in the crankcase. 
Replace the oil cartridge. 
Check tightness of all nuts and bolts. 
Check rocker clearanc,e. 
Check tightness of all wheel spokes and trueness of 
the rims. (Only for V1000 GS). 

Ellery 1500 km:!o (abt. 900 miles) 

Chec l( thai all wheen spokes are tight and the wheels 
true (only for model 1000 G5) 

Every 3000 km (2000 miles) 

Replace the oil in the sump. 
Check level of oil in the gear box. 
Check level of oil in the rear drive box. 
Check rocker clearance. 
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Every SOOO-6000 km (3000-4000 miles) 

Check fluid level in the reservoir (master cylinder) 
for the right front brake. An incorrect lIuid level in 
the reservoi r for the left front brake and rear brake 
is indicated by a warning light (red) on the instru
ment panel. 

Every 10000 km (6000 miles) 

Clean the fuel tank, fillers, and fuel pipes. 
Replace the oil in the gearbox. 
Replace the oil in the rear drive box. 
Clean and grease all battery connections 
Replace the air filter. 

Every 15000 km (9000 miles) 

Replace the Iluid in the braking circuits. 
Replace the oil litter cartridge and clean the wire 
gauze filter. 

Every 20000 km (12000 miles) 

Check condition of the wheel bear ings. 
Check if the steering bearings are sufficiently grea
sed and in gOOd condition. 
Replace the oil in the fork legs. 
Clean starier motor and generator commutators using 
a clean rag lightly moistened with petrol. 



II TORQUE WRENCH SETTINGS 

DESCRIPTION 

Bolts and studs, cylinder head-cylinder to crankcase . 

Spark plugs 

Cap screw, oil mist recovery pipe (dia. 12 xl,S mm " .47 x .059") 

Self locking nul, con-rod caps secur ing bolls . 

BOll, rocker pin securing . 

Bolt. flywheel to crankshaft 

Nut. gear to camshaft . 

Screws, intake pipe 

Cap screw, oil delivery pipe to cylinder head (8 x 1,25" .31 x .059") . 

Nut, front and rear engine securing studs to frame . 

Nut, layshaft securing 

Oil fi ller plug , on gearbox and rear drive box . 

Oil level and drain plugs, gearbox and rear drive box. 

Safely nul, layshafl 

Nul, bearing to bevel pinion 

Screw, crown wheel to hollow spindle . 

Botts, cradle to fra me securing 

Nut, cradle to frame securing screws. 

Cap nuts, swing arm spind le . 

Nuts, drive box to swing arm 

Top plugs, front fork . 

Nut, front and rear wheel spindle . 

Bush, steer ing lock 

Standard settings 

Screws and nuts, dia. 6 mm (.23") 

Screws and nuts, dia. 8 mm (.31") 

Screws and nuts, dia. 10 mm (.39") 

SETTING 

4-4.2 kgm (29-30 ft f lbs) 

2-3 kgm (14-21 ft / lbs) 

4 kgm (29 ft / lbs) 

4.6-4.8 kgm (33-34 ft / lbs) 

0.6-0.8 kgm (4.2-4.5 It / lbs) 

4.2 kgm (30 ft / lbS) 

15 kgm (108 ft /ibs) 

2 kgm (14 ft /lbs) 

1.5-1.8 kgm (10.5-12 ft / lbs) 

8 kgm (57 ft f lbs) 

16-18 kgm (115-130 ft / lbs) 

3 kgm (21 ft libs) 

2.5 kgm (18 ft / lbs) 

7-8 kgm (50-57 ft / lbs) 

18-20 kgm (130-145 ft llbs) 

4-4.2 kgm (29-30 ft-I bs) 

8 kgm (57 fI /l bs) 

8 kgm (57 fI/lbs) 

8 kgrr. (57 it/lbs) 

3.5 kgm (25 ft i lbs) 

12-15 kgm (87-108 ft /l bs) 

14-15 kgm (100-108 ft f lbs) 

17-18 kgm (122-130 ft / lbs) 

0.8-1.2 kgm (4.5-8 ft / lbs) 

2.5-3 kgm (18-21 fI / lbs) 

4.5-5 kgm (33-37 ft / lbs) 
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SPECIAL TOOLS FOR REPAIR SHOPS 
(fig. 35) 
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35~---'---------'-----------------------------------------------1 
PART N" 

18912450 

2 19929600 

3 17 94 75 60 

• 14926400 

5 18926500 

6 14926500 

8 14~26600 

9 le926700 

10 14926700 

11 2690 78 00 

12 10907200 

13 14927000 ,. 1290 47 00 

15 12906900 

16 14927100 

17 149272 DO 

18 12913600 

19 14926900 

20 14 927300 

21 12911801 

22 1490 66 00 
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Engine support. 

Timing plate. 

Arrow, index for timing check. 

DESCR IPTION 

Tool , tloaler removal from master cylinder. 

Tool , lip seal mounting on A /H front brake master cylinder floaler. 

Tool, lip seat mounting on L H front and rear brake master cylinder floater. 

Tool, to roidal seal assembly on lIoater of rear and le ft front brake master 
cylinder. 

Tool, clamp ring assembling. on R H brake master cylinder 

Tool, clamp ring assembling on front LlH and rear master cylinder. 

Puller, piston pin. 

Tool. valve dismantling and assembling. 

Spanner, adjusting nut and twin contact breaker dismantling. 

Puller, taper bearing races, swing arm. 

Puller. taper bearing races, rear drive box . 

Tool, seal mounting on flange. drive side. 

Tool, retainer assembling on timing cover. 

Tool. flange removal , drive side. 

Template, control of parallelism and carburetor floater level. 

Tool, holdfast, camshaft gear. 

Tool, holdfast , flywheel and starter ,ing gear. 

Pin, generator rolor removal. 
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PART N' 

17 94 97 60 

12912000 

17 94 96 60 

17948260 

17 94 6360 

12906500 

12905900 

17 94 84 60 

17 94 53 60 

17 94 54 60 

17 94 52 60 

12907100 

14905400 

14912800 

14912600 

14928500 

14913100 

17 94 5060 

17949260 

14907000 

14928900 

14929100 

14928800 

14929000 

14929400 

14929500 

14928600 

14929300 

14928700 

14929600 

17945160 

18927650 

18927250 

17 94 88 60 

19927100 

00 01 00 00 

00 010200 

00 01 04 00 

OESCRIPTION 

Tool. oil pressure relief valve and solenoid control. 

Tool, flange assembly. drive side, c / w seal on crankshaft. 

Hub, timing plate. 

Stand, comparator. 

Puller, inner race of roller bearing on hollow spindle in drive box. 

Tool, clutch assembly. 

Tool , clutch shaft stripping. 

Tool , pressing roller bearing inner race on hollow spindle in rear drive box . 

Punch, pressing in bearing on right arm of swing fork. 

Tool, pressing in bearings inner race on main shaft and clutch shaft. 

Punch, pressing bearing outer races on swing arm. 

Tool, holdfast, layshaft. 

Tool , layshaft securing nut. 

Tool , clutch inner bOdy fixing. 

Hook wrench, lockring for clutch inner body to shaft. 

Tool , removal of clutch shaft bearing inner race. 

Puller, roller bearing for mainshaft in box and clutch shaft on cover. 

Puller, outer race of roller bearing. 

Puller, clutch shaft bearing in box and layshaft on cover. 

Puller, main shaft ball bearing on cover. 

Punch, pressing clutch shaft bearing In box and layshaft bearing in cover. 

Punch , for pressing in outer race of layshalt roller bearing in box. 

Punch , for pressing in mainshaft roller bearing in box and clutch shaft bea
ring in cover. 

Punch , for pressing in main shaft ball bearing In cover. 

Punch , for pressing in clutch shaft seal In gear box. 

Punch , for pressing in mainshaft seal in cover. 

Tool , for pressing in inner bearing race on layshafl. 

Tool , for locating striker forks on sliding muffs. 

Tool, preselector actuation . 

Support, gearbox. 

Punch, pressing in outer races of bearing in hO:Jsing. 

Wrench , camshaft gear securing nut and engine sprocket ring nut. 

Puller, cardan joint bearings on right arm of swing fork. 

Punch , outer bearing race and seal in rear drive box. 

Tool , seal mounting on flange drive side. 

SPECIAL PRODUCTS 

Telton, retaini ng tape for threadings. 

Devcon " F .. , compound for blowholes In crankcase, gearbox, rear drive box, 
and covers. 

Loctite ~601 .. for bearing, nuts, and bolts. 
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II REMOVING THE ENGINE-GEARBOX UNIT FROM FRAME 

10.1 

When dismantling be sure to keep all the various 
component groups well aP3tt from each other (cy· 
linder barrel, con-rads-piston of R/ H side from those 
of L/ H side) . This will make the re-assembly ope
rations much easier and avoid possible misplace
ments. 

10.2 REMOVAL 

Proceed as follows : 

1 Lift up the saddle and remove tool box. 

2 Disconnect positive and negative cables from the 
battery, remove retaining straps. and withdraw the 
ball':!Y_from its housfhg. 

3 Close fuel laps, slip off pipings from taps, unhook 
retaining straps. and remove the fuel tank. 

4 Undo the so;;rews and remove generator cover, 
disconnecting all leads. 

5 Undo the nuts and remove the exhaust pipe ra
lanlng clips to the cylinder head. 

6 Slacken the front combustion chamber retaining 
clips to the exhaust pipes, undo the muffler retaining 
screws to the frame, and take away the complete 
exhaust assembly (pipes, combustion chamber, and 
mulflers) . 

7 For model 1000 SP, remove both cowls after un
doing their securing screws. 

8 Set up support part n. 18 912450 (1 .in fig. 35) and 
lightly tension the sides. 
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9 Disconnect all the engine-gearbox-frame connec
tions: 

• Unhook the speedo cable from the drive on the 
gearbox cover. 
• Unscrew the rev-counter cable from its drive on 
the timing cover. 

• Undo the screw securing the intake pipes to the 
cylinder heads (for model VI 000 G5, undo also the 
screw securing the rocker cover, and take out the 
starter control device). 
• Slip off the spark plugs caps. 
• Undo nut and pin. removing the gearshift, pedal 
stays and the brake pedal. 
• Undo the 4 bolts retaining the battery bracket to 
the gearbox. 

• Remove the rear wheel (see para. 23.3). 
• Undo the nuts and lift out the rear suspensions 
from the swing arm. 
• Undo the nuts and the swing arm securing pins 
to the frame. 
• Lift out the swing arm complete with cardan joint 
and rear drive box . 
• Undo the nuts and remove the studs securing the 
complete engine-gearbox assembly to the cradle. 
• Lift up the rear end and take 011 the frame com· 
plete with front fork and wheel. 
• After removing the frame assembly, remove the 
cradle arms from the engine-gearbox unit by undoing 
their retaining screws. 

• Wash down the engine-gearbox assembly using 
a brittle brush and kerosene. Dry off with compressed 
air. 
• Separate the engine from the gearbox. 



III STRIPPING THE ENGINE 

Operate as follows: 

• Drain the oil sump. 
• Undo the screws securing the twin breaker assy 
to the crankcase. Using special wrench N. 1492 7000 
(13 In fig. 36) , 
Take oul contact breaker assv. together with retainer 
plale. 
• To dismantle the cluclh assembly from the !Iywhal 
proceed as follows : 
• Fit the clu tch hub 1001 pari N.12911801 (21 in 
lig, 37) to prevent the hub from turning. 

• Fit tool N. 1290 65 00 (28 in fig. 37) for centering 
the plates on the crankshaft. 
• Using wrench "A», undo the hub securing screws 
to the flywheel. 

• Undo the 3 stator retaining screws. 
• Undo the screw securing the stator to the crank
shaft. 
• Introduce pin 1490 66 00 (22 in fig. 38) in the shaft 
drilling. 

• Screw In the bolt till the rotor comes away and 
remove this together with the stator. 

• Undo the retaining screws and remove timing 
cover. 

• Undo the screws and remove rocker covers. 
• Bring the piston of one cylinder to TDC (valve 
closed) , after removing the spark plug. undo both 
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rocker pin securing screws and take these out with 
their washer and spring. Remove push rods. 
Proceed likewise for the other cylinder. 
• Fit flywheel holding tool part N. 12 91 1801 (21 in 
lig.41) on the crankcase studs. 

• Undo the oil pump gear retaining nut (see fig, 39). 
• Undo the engine sprocket locking ring (after Ilal* 
tening the lockplale flaps) using wrench 18927650 
(54 in fig. 39/ 1). 
• Undo timing gear retaining nut using wrench 
18927650 (54 in fig. 40) . 

• From the crankshaft, timing and oil pump shaft, 
the complete timing assembly complete with gears 
and chain. 

• Remove the chain lensioner by undoing its 2 re
taining screws. 

• After undoing the 4 retaining nuts, cap and both 
studs remove : rocker supports, cylinder head. ga
skets, and cylinder barrels. 

• Using holdfast tool N. 12911801 (21 in fig. 41) fit
ted on the crankcase studs, undo the flywheel retai
ning bolts to the crankshaft. Remove the tool and the 
lIywheeL 

• Using pin-pointed pliers N. 26 90 78 00 (11 in fig. 
42), extract the piston pins and remove the pistons. 

• Remove oil sump "C .. from the crankcase, remo
ve oil fillering cartridge .. A .. , wi re gauze Ii Iter "0,,. 
aller straightening the tab washer. Screw out oi l 
relief valve " E,. (fiQ. 5). 

• Undo the connecting rod cap nuts and take the 
caps (from the bottom), the con-rods (from the top). 

• Remove the tappets from their housings in the 
crankcase. 

• Undo retaining screws. remove flange. and with
draw the camshaft. 

• Undo the screws and using tool part N. 12 913600 
(18 in fig. 43). remove the drive side flange from the 
crankcase. 

• Draw oul the crankshaft from the drive side. 

• Undo the screws and from the crankcase remove 
the timing side flange. 

• Remove the oil pressure solenoid. 
• Loosen the clip screws. and remove both rubber 
tubes. 

• Remove the oil breather valve from the tube and 
remove the tube with washer from the crankcase. 

• Undo the hollow screw. the clip retaining screw, 
and withdraw the tubing. 
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12.1 

OVERHAULING AND CHECKING 
OPERATIONS 

ROCKER COVERS 

Ensure the union faces are not scored or nicked in 
such a way as to impair tightness. Replace cover 
as necessary. 

12.2 STRIPPING OF CYLINDER HEADS 

• Fit tool 1090 72 00 (12 in fig. 46) on the lop coliar 
and in the center of the valve head. 

• Screw in the spring compressor tool screw till 
the spring is compressed (do this moderately so as 
not to deform the tOOl) . lighlly tap the 1001 on top 
to break away the coilets from the lOP collar. 

• Now screw in the toot until the coliets can be 
drawn QUI. 

44'-___ -== Remove the tool. 

45 
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1== 08.000+- 8.002 mm F (.3149 +.3157") 

i 
'" 7.987+-7.972 mm '" (.3143 +- .31-37") ~ 

I-

At this stage. the following can be drawn out : top 
collar, inner spring. outer spring, botton collar, 
shims (if any), and the valve itself from the inside. 

12.3 CYLINDER HEADS 

Inspect that : 

• No cooling fins are broken. 

• The rocker covers faces are not nicked or scored 
so as to impair tightness. 
This done, proceed as follows : 

• Remove all carbon deposits using a blunt scra
per and a metal brush. 

-
1= 

, 
07.980+ 7.965 mm 

(.314O +.3134") 

-
'" 14.064+14.075mm 

(.5536 + .5540") 

./ "- ./ "-

45°30 ' -t 5 ' <-
041.000: 40.800 mm 

45'30 '! 5' . -> . I 
.. 036.000 .... 35.800mm 

(1.6141 + 1.6062") (1.4173 + 1.4093") 



• Check if the valve stem-guide tolerance is still wi
thin the specified limits (see table ~Valve-guide cou
pling data"), 

• Check if the seats are burnt out or damaged in 
such a way as to prevent tightness_ 
For valve guide replacement and grinding in of valve 
seats. see para. 12.4 and 12.5. 

12.4 VALVE GUIDES 

The valve guides are best removed from the head 
by the aid of a punch. The guides have to be repla
ced when the valve stem-guide clearance cannot be 
taken up by the simple replacement of the valves. 
Valve guides are pressed in as follows : 

• Pre-heat the cylinder head in an oven at about 
SO' C (140" F), lubricate the guides, and press them 
home as far as possible by the aid of a drilt. 

• Fit the snap rings. 

• After pressing In the guides, ream out the bores 
where the valve stem sl ides to the size indicated in 
lab Ie «valve-guide clearances .. , fig. 44 and drawing 
fig. 45. 
Negative allowance between cylinder head and val
ve guide should be comprised 0.046-0.075 (.0017-
.0029"). 

Valve-guide clearances 

VALVE GUIDE 
' / 0 

Inlet 
8.000-8.022 mm 
(.3144-.3158") 

12.5 VALVE SEATS 

Change the valve seats if pitted . 
Seat angle is 4S"30'±S' for both inlet and exhaust 
valve. 
After re-facing, for a satisfactory gas seal , it is 
necessary to grind in the seat making sure thai no 
grinding paste whatever remains on the valve stems 
as this will cause in a short time a lapping process 
whilst the engine is running. 
At the end of the grinding operation, it is well to 
check if the seat is perfectly gas tight. This is best 
done by mounting the valves in the cylinder head 
and pouring some petrol into the intake and exhaust 
ducts. watching if any seeps through the valve seat. 

12.6 VALVES 

Check if the valve stems are scored or damaged, 
also the guide-stem clearance is within the prescri
bed limit. 
Ensure the valve-head angle is 4S"30'±S'. 

VALVE STEM CLEARANCE 
alA. ON ASSEMBLY 

7.972-7.987 mm 0.013-0.050 mm 
(.3199-.3143") (.00051-.0019") 

7.965-7.980 mm 0.020-0.057 mm 
(.3134-.3140") (.00079-.0022") 
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..J 
52,S mm 
(2.066") 
52.6 mm J, (2. 70") 

36mm 

..J 27 mm (T73") 

..J (1.063") 

45mm 
(1.7716") 

2 t 31 mm 
22 mm(1.2204") 

('11") 

12.7 CHECKING THE INLET AND EXHAUST VALVE 
OPENING (f ig . 47) 

Atter relacing the valve seals, after assembling the 
valve spring. it is well to ensure that the valve spring 
compression is in between 35.7-36 mm (1.405-1.417"). 
When fully stretched the spring should sti ll have a 
run of 1-1.75 mm (.039-.068") before the outer spring 
compresses fully . 

12.8 INSPECTING THE VALVE SPRINGS (fig. 48) 

Ensure the springs are not deformed or have lost 
their load. Spring delails : 

Outer spring 

• free length : 52.5-52.6 mm (2.06-2.07"); 

• with valve closed : length 36 mm (1.417") - load 
29.5±3% kg (abt. 65 Ibs): 

• Open valve: 27 mm (1.06") - Load 45,5 kg ±3% 
(100 Ibs) . 

• fully compressed : 22.75-23.25 mm (.895-.91 5"). 

Inner spring 

• free length: 45 mm (1.77"). 

• valve closed: 31 mm (1.22") - load 1S.7±3% kg (37 
Ibs± 3%). 

• Open valve : 22 mm (.866") - Load 27,4 ± 3% (61-62 
Ibs). 



Fully compressed : 19.75-20.25 mm. long (.778-.794). 
If the springs are shorter than above or have a lower 
load. replace them. 

12.9 REFITTING THE VALVE SPRING ASSEMBLY 
ON THE CYLINDER HEAOS 

• insert the valve in its guide: 
• on the valve stem fit; 
• adjusting shims. if necessary ; 

• bottom collar; 
• inner spring : 
• outer spring: 

• top collar : 
• fit tool 1090 72 00 (12 in fig. 46) on the top collar 
and at the center of the valve head. Screw in the 
tool until both collets can ben mounted. 
Remove 1001 and proceed likewise for the other 
valve. 

12.10 ASSEMBLING THE CYLINDER BARRELS 
(lig .55) 

Be sure oil passage .. A .. in the crankcase is In line 
with the hole in base gasket .. B .. , the hole of cylinder 
.. C .. with holes .. A .. and .. 8 .. , and the hole of head 
gasket " D .. with holes "A .. , .. 8 .. , .. C ... 
Also don '! forget to fit seals "e .. on the short studs 
after fitting the cylinder base gasket. 

12.11 REFITTING THE CYLINDER HEADS ON THE 
CYLINDERS 

When refitting these (see arrow "A,,), ensure that 
the lubrIcation hole in the cylinder Is lined up with 
the hole in the gasket (arrow BJ and the hole In the 
cylinder head (arrow "C .. , fig . 49 / 1). 
Don't forget to tighten the studs and the nuts in a 
diagonal sequence (1-2-3-~5-6) and to set the tor
Que wrench at 4 + 4,2 kgm (29-30 lbs). also to chan
ge all gaskets and seals. 

12.12 CYLINDER BARRELS 

Checking wear 

The cylinder bore should be measured at 3 different 
heights, turning the gauge at 90'. 
The dial gage has to be previously set to zero on the 
slip ring (see fig. 50 and drawing fig. 51). Ensure also 
that all cylinders and pistons are marked with the 
same letter ( .. A .. or " B .. ) as shown by the arrow In 
lig. 51 1. 

Selection of cylinder diameter 

GRADING .A. GRADING . B_ 

88.000-88.009 mm 88.009-88.018 
(3.4645-3.4648") (3.4648-3.4652") 

NB - Cylinders must always be matched with pistons 
of same grading. 

• 
• 

~c 

• 
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Grading A or B cylinders 

" 88.000 + 88.018 
(3.4645 + 3.4652") 

,,, 

',d 

.; 
N 

Control size lor 
selection 24,5 mm Selection «A. 

87.920 + 87.929 mm 
(3.4614+3.4617") 

Selection .. 6 -

ISr929 : 87.938 mm 
3.4617 + 3.4621 ") 

have to be matched with N.S. Selection A or B pistons have to be 
pistons of corresponding matched with corresponding class A or B 
grading (A or B) cylinders. 
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Cylinder O/ S 

2 OIS cylinders are available as spare parts i.e. 

• O/S 4 /1Oth mm = dia. 88.400-88.418 mm (3.4800-
3.489") . 

• O/ S 6 /1Oth mm = dia. 86.600-88.618 mm (3.4881-
3.889"). 

12.13 PISTONS (fig. 53) 

Whenever the engine is overhauled, the piston crown 
and the piston ring grooves should be cleaned of all 
carbon deposits before any checking operation is 
proceeded with . 

If the clearance exceeds the indicated limits, it is 
necessary to change cylinders and pistons. 
For proper engine balancinq. the piston should be 
of same weight. 

Maximum permissible difference is 1.5 gr (.0502 oz). 
The selection measurements indicated in the table 
have to be taken at 22 mm (.866") . (See fig. 50 and 
drawing fig. 51) from the piston base In an orthogo
nal direction to the piston pin axis. 
Maximum permissible ovalization: 0.055-0.065 mm 
(.0021-.0025") less than the selection sizes. 

L-______________ --'5111 

_-_)c ..... _=~ 
L-________________________________________________ --' 52 

45 



4.02 .;.-4.04 mm 1.52.;.-1.54mm 
{.1581 +.1589") (.0597 + .0605") 

~//////////~ 

'\ " ;) 
}f Vf\~ 

\ ~ I) 

( \ 
22.000 : 22.006 mm 

(.8661+ .8663") 
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3.990 + 3.978 mm 1.490 -;-. 1.478 mm 
(.1570+.1566") 086mm (.0585 + .0581") 

(3.4645") 

-tt-?,30 ; 0.45 mm 
(.0118 + .01 n") 

0,25 ; 0,40 mm 
(.0098 ; .0157") 

59.970+59.984 mm 
(2.3609 : 2.3615") 

, (8659-:'<866<;.)"" 

Selection of piston diameter 

GRADING . A_ GRADING .B. 

87,920 -;-. 87,929 87,929 + 87,938 

(3.4614")-(3.4617") (3.4617")-(3.4621 ") 

NO Pistons should always be matched with cylinder 
of same class. ( .. A .. with "A .. , «8 » with «8»). 

0 1$ pistons available as replacement 

O/S 4/ 10 th mm (.015") = dia. 88.351-88.333 (3.4783-
3.4776). 
O/ S 6/ 10 th mm (.023") = dia. 88.551-88.533 (3.4861-
3.4854). 

Selection diameter should be measured at 24,5 mm 
(.964") from the piston base and on an octagonal 
plane to the piston pin axis. (See fig. 50 and drawing 
fig. 51). 

FIHlng the piston on the conrod 

To do this, it is necessary to pre-heat the piston 
in oil in a domestic oven at a temperature of about 
so· C (14()" F) so as to lightly expand the piston hole 
to make introduction of the pin easier. 

Coupling data 

PISTON PISTON PISTON PIN,PISTON 
PIN OIA. HOLE OIA CLEARANCE 

21.994 mm 22.000 mm 
(.8659-) (.86614") 0.012 -:- 0.002 

21.998 mm 22.006 mm (0.0004r -:- O.OOO78~) 
(.8660-) (.86637") 



12.14 PISTON RINGS AND OIL SCRAPER 

Each piston fi ts 3 rings (2 compression 1 lop and 
1 cenler stepped) and 1 oil scraper. 

The rings have to be fitted in their slots with the end 
gap out of line with each other. 

Assembly clearance measured between ring 
thickness and piston groove (see " A .. in fig. 52) 

Compression ring and oil scraper: 0.030-0.062 mm 
(.0011-.0024" ). 

Assembly clearance between end gap of ring 
in the cylinder (see .. B .. in fig. 52) 

TOp compression ring and stepped r ing : 0.30-0.45 mm 
(.0118-.0177"). 

Oil scraper : 0.25-0AO mm (.0098-.015" - 0.25-0.50 
(.0098-.019) for scaper ring w/o spring ). 

Assembling the piston in the small end (see fig. 54) 

On assembly, the piston section marked .. SeA .. (see 
arrow «A») should lace the exhaust port. 

12.1 5 CONNECTING RODS 

When overhauling the con-rods, check the following : 

• condition of the small end bushings and the 
bush-piston pin clearance; 

• 
• 
• 

weight of conrods: 

parallelism of axis ; 

big end bearings. 

The big end bearings are of thin wall type in anti
fr iction alloy and this does not allow any adjustment. 
II scored, worn . or seized they must be replaced. 

In such a case , the crankpin has to be re-ground. 

Before this re-gri nding operation is proceeded with. 
it is necessary to measure the crankpin diameter at 
the major wear point so as to determine the U! S 
class of the bearing to be replaced and the diameter 
to which the crankpin has 10 be ground. 

See table .. Thickness of big end bearings» and 
"crankpin diameter,.. 

Selection 

CLASS .A. CLASS . B. 
(BLEU MARK ON STEM) (WHITE MARK ON STEM) 

47,130 + 47,136 47,136 + 47.142 

(1 .8555" )-{1 .8557" ) (1 .8557" )- (1 .8560" ) 

Crankshaft-connecting rod selection (see fig. 57 
and dwg fig. 58) 

Con-rods of crass "A" marked .. BIANCO" have to 
be matched with crankshafts of class .. B» marked 

55 

56 
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" 979 + 25 ·600 ~EHE=~~=====fr (.9833 t 

47.130..;.- 4 7 

Thickness of big-end bearings (ltg. 58) 

ORIGIN"l PAODUCTION 
8E"'RtNGS CI.2S4 mrn 

(.OlD") 

From 1.537 mm (.06051 ") 1.664 mm (.06551") 
10 1.543 mm (.06074") 1.670 mm (.06574") 

48 

.. BIANCO .. , while con-rods "A .. marked "AZZURRO .. 
have to be matched with crankshafts .. 8 ,. marked 
.. AZZU RRO". 

Small end bushing 

If when pressed in , its inner surface should show 
traces of deep scoring or nicks, it should be re
placed . 
The damaged bush is removed by the aid of a sui
table punch. 
When refitting a new bush , ream out its I/ O to the 
sizes ind icated in the following tables (fig . 59-5911). 

OVERSIZE 
a.50S mrn 0.762 mm 

(.020") ( .1130" ) 

1.791 (.0705") 1.918 (.0755") 
1.797 (.0707") 1.924 (.0757") 



Crankpln diameter · classes .. A .. and .. S .. (see fig. 57 
and drawing fig. 63) 

GRADING 

Class .. A .. 

Blue mark on shoulder, 
drive side 

Class .. B .. 
White mark on shoulder, 
drive side 

Sushlng-plston pin clearance 

110 OF BUSHING 
AFTER PRESSING 
IN AND REAM ING 

PISTON PIN 
DIAMETER 

ORIGINAL DIAMETER 

44.008·44.014 mm 
(1 .7326-1.7328") 

44.014·44.020 mm 
(1 .7328-1.7331") 

PIN·BUSHING 
CLEARANCE 

22.025 + 22.045 mm 
(.8671 + 8678" ) 

21.994 (.8659~) 

21.998 (.8660") 
0.027-0.051 mm 

(.0010-.0020M) 

Checking parallelism of axis 

Before checking the con-rods, ensu re that they are 
.. square .. or in other words that the big and small 
ends are parallel to each other. 

Any eventual deformation can be rectified by means 
of a fork lever. forcing on the con-rod stem. 

Maximum permissible offset of the small and big end 
axis, as measured at a distance of 200 mm (7.876") 
should be ± 0.10 mm (.OO39"-fig . 60). 

12.16 FITTING THE CON·RODS ON CRANKSHAFT 

Bearing-crank pin clearance on assembly goes from 
a minimum of 0.050 mm (.0019") to a maximum of 
0.085 mm (.0032") . See dwg fig. sa. 
Con-rad-crankshaft clearance is 0 ,30-0,50 mm (.011· 
.019). See fig, 62. 

Fit the con-rod on the crankshaft and tighten the 
nuts using a torque wrench loaded to 4.6-4.8 kgm 
(33-35 ft . Ibs) . (See fig. 64) . 

Fig . 65 shows the dismantled con-rod assembly. For 
measurements see fig. sa. 
NS Looking at the engine from the clutch side, 
the milled surfaces of the con-rods and caps have 
to be on the same side (" B" in fig. 61) . 

12.17 CRANKSHAFT 

Check crankpin surfaces. If deeply scored or ovaH· 
zed . the crankpin should be re-ground to any of the 

UIS U/S UIS 
O.~mm 0.508 mm 0.76Z mm 

(.010" ) (·1t2O'1 (.030") 

43.7S4-43.766 43.500-43.512 43.246-43.258 mm 
(1 .722S·1.723") (1 .712·1 .7130") (1 .7025-1 .7030"') 

139.975+ 140.025 mm 
(5.5107+ 5.5127 .... ) 

Max parallelism and 
complanarily diffe
rence between both 
axis measured at 
200 mm (7.874") ::t 
0,10 (.0039") 

Selection 
Grading " A. 

Blue mark 
on slem 

Grading "B. 

White mark 
on stem 

47,130+ 47.136 47. 136+ 47.142 
(1 .8555 + 1.8557") (1.8557 + 1.8559") 
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sizes indicated in the table and fi tted wi th appropria
te u/ s bearings (see table) . 
The undersize range of big end bearings available 
is 0.2-0.4-0.6 mm (.00787-.01574-.02363"). See table. 

8ig end bearings are supplied in the following 
oversizes : 

0.254-0.508-0.762 mm (.010-.020-.030") (see table). 

Before re-grinding , it is necessary to carefully deter
mine the amount of wear of the crankpin (see 
fig. 56-66-67 and dimension drawing fig . 63) so as to 
decide the new diameter, taking into account the 
available sizes and the necessary clearances. 

Original clearances on assembly are : 

• Main journal-bearing liming side 0.028-0.060 mm 
(.0011-.0023" ). 

• Main journal-big end bearing . drive side 0.040-
0.075 mm (.0015-.0029") . 

• Crankpin-bearing 0.030-0.054 mm (.0011-.0021 " ). 
When re-grinding the crankpin. do not forget to 
leave amount to the shoulder relief radius which is 

2-2.5 mm (.07S-09S" ) for the crankpin and 3 mm 
(.11S") for the journal drive side and 1.5-1.S mm (.058-
.070") fo r the journal . timing side. 



(,,()ttc.: L "c.: -:- SVc.: L "c.:l 
ww LSe"&$ -:- OLij"&S 

, , 

L-___________________________________________ 63 

51 



, 

6L 

65 

52 

Malnshaft diameter, drive side 

UNDERSIZE 
ORIGINAL 

0.2 mm 0.4 mm PRODUCTION 
(.0078") (. 01574") 

53.970 mm 53.770 53.570 
(2.1248") (2.1169") (2.1090") 

53.951 mm 53.751 53.551 

(2.1240") (2.1162") (2.1083") 

Mainshaft diameter, timing side 

ORIGINAL 
UNDERSIZE 

PRODUCTION O.2mm 0.4 mm 
(.0078") (.01574") 

37.975 37.775 37.575 

(1.4951") (1.4872") (1.4793") 

37.959 37.759 37.559 
(1.4944") (1.4866") (1.4787") 

12.1 8 CHECKING WEIGHT FOR ENGINE 
BALANCING 

O.6mm 
(.02362") 

53.370 

(2.101 1") 

53.351 

(2.1004") 

O.6mm 
(.02362" ) 

37.375 

(lA71S") 

37.359 

(1.4707") 

The con·rods complete with nuts and bolts should 
be of same weight. Max permissible difference : 3 
grams. 
The crankshaft is statically balanced by adding a 
weight of 1.650-1,680 kg (3,6-3,99 Ibs). 

12.19 FITTING THE FLYWHEEL ON THE 
CRANKSHAFT (Iig. 68 and 68/ 1) 

When litting the flywheel on the crankshaft, ensure 
Ihal the mark on the shaft (see arrow .. A») is in line 
with the TDG mark on the flywheel (see arrow «6 .. -
fig. 68 /1). 

Fit the flywheel using 1001 N. 1291 1801 (21 fig . 41) 
and tighten to a load setting 01 4.2 kg (30 ft llbs) . 

If the crankshaft needs replacing and there is no " A .. 
mark on it. it is necessary to paint it on it, ensuring 
it is in line with the hole at the center 01 the crankpin 
and the drive pinion key. . 

12.20 FLYWHEEL FLANGE COMPLETE WITH MAIN 
JOURNAL AND PIN 

Ensure that the union faces of the crankcase are 
perfectly smooth , with no scoring marks or nicks. 
also the main bearing is not excessively worn (see 
table «I/O of Journal. drive side .. ). 
In filling it on the crankcase, ensure oil passage «A .. 
is in line wi th oi l passage «6 .. in the crankcase 
(fig. 69) and that tool N. 12912000 (24 in fig . 70) and 
149271 00 (16 in fig . 70) are set up on the crankshaft. 

Th is will allow the flange seal to be fitted on the shaft 
without damaging its inner surface. 
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12.21 SEAL FOR FLANGE, DRIVE SIDE 

When overhauling, ensure this seal is properly pres
sed into the flange and that its internal surface wor
king on the crankshaft Is not crumbled or damaged. 
If SQ, replace the seal. 

Fitting the seal on the flange, uF» drive side 

This is done using 1001 N. 14927100 ( .. A .. in fig. 71), 

12.22 FiniNG THE FLANGE COMPLETE WITH 
MAIN BEARING IN THE CRANKCASE DRIVING 
SIDE (fig. 72) 

In fitting this IIang8 in the crankcase, ensure oil duct 
"A,. is in line with the hole in crankcase "B .. , 
Fit the chain tensioner, bearing in mind that the' 
spacers are placed between crankcase and tensio
nero From the drive side insert the crankshaft in the 
flange, liming side. 

12.23 ASSEMBLING THE SEAL ON TIMING COVER 

Use 1001 part N. 14 92 72 00 (17 in fig . 73) . 

Crankcase 

Make su re that all joining faces with the covers and 
sump are perfect ly smooth, also that the tappet seats 
are undamaged. If so, ream out with a drift {fig. 74) 
to 1st or 2nd undersize, as specified in the table. 

12.24 CHECKING Oil LEAKAGES FROM THE 
CRANKCASE · FLANGE DRIVE SIDE 

In case of any oil leakage from the engine unit check 
the fOllowing : 

• Condition of seal in the flange. drive side. 

• Condition of the crankshaft section contacted by 
the seal. It should be perfectly smooth. 

• If there are any blowholes in the crankcase. Do 
this by setting up the engine on a bench with the 
drive side turned upwards (see fig.75) and after re o 
moving the flywheel from the crankshaft. 

• Put some engine oil on the flange seal , drive side. 

• Fill the crankcase with water. 

• Using a rubber hose with suitable clips. plug up 
a breather tube. 

• Blow compressed air through the other lube, 
keeping a hold on the seal with 2 fingers (see fig. 75). 

• The presence of any porosity will be evidenced 
by air bubbles. In such case, plug up hole with 
cement compound Devcon F part n. 00 01 0200 (57 
fig. 35). 
Prior to carrying out the above operation , ensure 
that: 



• The clips closing the rubber hose of the breather 
are not slack. 

• It is possible that some oil may flow into the 
hoses and metal pipes and finish up between gear~ 
box and engine. 

• Both the bottom bolts securing the flange, drive 
side to the crankcase and the breather line cap screw 
are dry. If oiled , place some Teflon tape on the 
threaded part of the bolts. 

• The bottom stud securing the gearbox to the 
engine on the L/H side, i.e. where the reference 
bush is mounted is not oiled. If so place some Te
flon tape on the bolt thread. 
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II TIMING 

13.1 Timing data (applicable 10 a rocker clearan ce 
of 1.5 mm (.0059") are (see fig. 76) ; 

Inlet 

• open 2()" before TDC 

• closes 52" after BOC 

Exhaust 

• opens 52" before BDC 

• closes 20' after TOe 

Normal rocker clearance (cold engine) : 0.22 mm 
(.00866"). 

13.2 DIAMETER OF CAMSHAFT BEARINGS AND THEIR HOUSINGS IN CRANKCASE 

CAMSHAFT JOURNAL HOUSING IN FITTING CLEARANCE CRANKCASE 

Timing side 47.000-46.984 47.025-47.050 
(1.850-1 .849") (1.8511-1.8523") O.02S.0.066 mrn 

Drive side 32.000-31.984 32.025-32.050 (.0009-.0026") 

(1 .2598-1 .2592") (1.268-2.617") 

13.3 TAPPET-GUIDE IN CRANKCASE· COUPLING DATA 

110 OF GUIDE 
HOUSING 

Original 22.021-22.000 mm 
(.8669-.8661") 

O/ S on dia. 
0.05 mm 22.071-22.050 
(.0019") (.8686-.8670") 
0.10 mm 22.121-22.100 
(.0039") (.8708-.8700") 
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0 10 OF TAPPETS FITTING CLEARANCE 

21.996-21.978 mm 0.004-0.043 mm 
(.8659-.8647") (.00015-.00169") 

22.046-22.028 0.004-0.043 mm 
(.8678-.8639") (.00015-.00169") 
22.096-22.078 0.004-.0.043 mm 
(.6698-.6691 ") (.00015-.00169") 

13.4 ASSEMBLING THE CAMSHAFT ASSEMBLY, 
GEARS WITH CHAIN ON SHAFTS: ENGINE. TIMING, 
OIL PUMP 

After mounting the oi l pump and the chain tensio
ning group. proceed as follows : 

• Introduce camshaft "A .. complete with pin in 
the crankcase housings and secure the shaft with 
flange .. 8 .. by tightening screws with washers .. C .. 
(fig. 77) . 

• Insert the gear set with chain "0,, on the shafts : 
cams, engine, and oil pump. lining up reference 
marks .. E .. which indicate the engine is in the ti
ming phase (see fig. 77). 

• lock the gear retaining nut on the camshaft with 
circlip "l .. (fig. 77) using special holdfas! tool part 
N. 1291 1801 (21 in fig. 35) and a torque wrench 
set to 15 kgm (87 ft/lbs). 
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• Lock the engine sprocket retaining ring with 
lockplate .. M .. using tool12911801 (21 in fig. 79 and 
special wrench 18927650 (54 in fig. 79). Fold down 
the lockplate flaps in one of the locking ring groo
ves with a center punch. 

• Secure the oil pump gear retaining nut with cir
clip .. N" (Iig. 77). not forgetting to lit key .. 0" (lig. 77) 
using loot 1291 1801 (21 in IIg. 79/ 1) and a wrench. 
At Ihe end 01 this operation , after tightening the nuts 
and the timing gear lock ring. also traced the TDC 
mark on the crankcase (lor this it is necessary to 
provisionaUy mount a gear box on the engine and 
10 trace a line on the crankcase from the center 01 
the inspection hole) . check that the reference marks 
on gears .. A" (fig. 80) - camshaft driving and en
gine drive pinion - are perfectly lined up. also that 
the mark stamped under .. S .. on the flywheel is in line 
with the mark traced on the crankcase. Then in tro
duce tappets .. 0* (fig . 77) in their housings .. p .. in 
the crankcase. 

13.5 HOW TO REPLACE THE CHAIN AND/ OR 
GEAR ON AN ENGINE ASSEMBLED ON THE FRAME 

Proceed similarly as described in 13.4 but instead 
of using hordlast tool 12911801 on the flywheel, it 
is necessary to use camshaft gear holding 1001 
N. 14 92 73 00 (20 in fig. 80 / 1-80/2-80/3). 

13.6 VALVE TIMING 

Valve timing is checked as follows: 

1 Give the tappets a provisional clearance of 1.5 
mm (.059"). 
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2 Straighten the flaps of the engine sprocket 10-
ckring and unscrew the lockring. 

3 In the crankshaft spline introduce hub 17 94 95 60 
(25 in fig. 81) securing it with a screw to the crank
shaft (with tim ing plate mounted), N. 19 94 76 60 (2 in 
fig. 81). 

4 Secure arrow 17 94 75 60 (3 fig . 81) to the threa
ded hole in the crankcase with a screw. 

S On the l / H cylinder plug hole fit comparator sup
port part N. 17 94 82 60 (26 fig. 81) and on this the 
gage itself. 

6 Turning the degree plale clockwise until the pi
ston of the L/ H cylinder is in the TDC position (val· 
ves fully closed). set the dial gage to zero, and 
ensure thai marks " A .. (fig. 80) on the timing gear 
and the engine drive pinion are properly lined up, 
also thai by looking th rough the inspection hole in 
the gearbox the small .. 8 .. mark is in line with the 
mark stamped at the center of the inspection hole. 
7 At this stage, line up the point of the arrow with 
the TOC zero on the degree plate. 

8 Check liming against the data in the timing dia
gram. 
To check timing of the R/ H cylinder : 
9 Screw the dial gauge support in the R/ H cylinder 
plug hole. 

10 Set up the control arrow to the right of the 
crankcase. 
11 Turn the degree plate clockwise until mark ,,0 .. 
is in line with the center mark of the inspection hole 
in the gear box (valves clOsed) . 

12 Proceed in the same way as for the L/ H cy
linder. 
After this control , if al l is correct: 

13 Restore the rocker clearance 10 0.22 mm (.0086") . 

14 Remove degree plate from the crankshaft and 
the arrow Irom the crankcase. 
15 Remove the dial gauge support from the R/H 
cylinder plug hole, refit the spark plugs. and com
plete the assembly. 
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m ENGINE LUBRICATION 

The oil sump ("C., in fig. 82/ 3) acts as an oil tank 
an d contains 3 liters of oil (abt. 3/4 US gls.). 
Lubrication is by pressure. Delivery by spur gear 
pump. recovery by gravity. The pump is gear driven 
directly by the camshaft and includes: a wire gauze 
filler, a cartridge fil ter, an oil pressure relief valve, 
and the dra in plug . 

14.1. OIL DELIVER PUMP 

It is of spur gear type. The gear driving shaft is car
ried by two rolter bearings housed In the oil pump · 
body. 

Inspections and controls (see fig. 82.£2/ 14 82/ 2) 

In case of improper operation of the of! pump, check 
accurately the following : 

• Depth of gears. Should be 13.973-14.000 mm (.551-
.551"). 

• Gear housing in pump body. Should be 14.032-
14.075 mm (.5524-.5541''). 

If not within the above sizes, the parts shou ld be 
replaced. 
It is also important to check that the % of the 
gears does not exceed 26.250-26.290 mm (1.0333-
1.0377") and that of the pump housings in the body 
is no more than 26.340-26.390 mm (1.0369-1.0389") . 
Also the 0 10 of the rolier bearing race (Durkopp 
Naf 10 x 22 x 20) should be within 21.989-22.002 mm 
(.8657-.8662") and housing 0 10 in the pump body 
should be within 21.972-21.993 mm (.8649-.8659"). 

Check also the I/O of the rolier bea ring race (Dur
kopp Naf 10 x 22 x 20) which should be 9.990-10.002 
mm (.3932-.3937"). 
If not within the above sizes, the parts should be 
replaced. 

Back lashes 

• Between pump gear shaft (9.985-10.000 mm = 
.3930-.3937") and the housing in the pump body 
(10.013-1O.035 mm = .3943-.3950") should be 0.013-
0.050 mm (.00051-.0019"). 

• Between outer roller bearing race (21.989-22.002 
mm "" .8657-.8662") and housing in pump body (21.972-
21.989 mm -.8649-.8656") should be from a clearance 
of 0.004 mm (.00015") to a negative allowance of 0 .030 
mm (.ooll"). 

• Between 110 of roller inner race (9.990-10.002 
mm = .3932-.39371 ") and pump shaft (9.085-10.000 
mm = .3930-.3937") should be from a clearance of 
0.017 mm (.00066") to an interference of 0.010 mm 
(.00039") . 

• Between gears on pump shaft (26.250-26.290 
mm = 1.0333-1.0350") and the pump body housings 
(26.340-26.390 mm = 1.0369-1.0389") should be 0.050-
0.140 mm = .0019-.0055"). 



-------+ 
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26.340 + 26.390 
(1.0369+ 1.0389") 

21.972 + 21.993 

9,990+10.002 
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L-____________________________________________________________ ~ 82/2 

14.2 OIL SUMP (fig. 82 /3) 

The following are litted on oil sump .. c .. : 
• "A,. removable Ii Iter cartridge. 

• .. 8 .. magnetic drain plug. 

• .. 0 .. wire gauze filter. 

• .. E,. oil pressure relief valve. 

B~ 
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14.3 REPLACING THE OIL FILTER CARTRIDGE 
(fig . 82 /3) 

Should be changed every 15.000 km (9000 miles or 
5 oil changes) proceeding as follows: 

• Undo the drain plug with aluminium washer .. B .. 
and remove the filler cap. Let all the old oil drain 
from the sump. 

• Undo the sump securing screws and remove the 
complete sump unit (C). 

• Screw out cartridge «A ... wire gauze filter "0,,, 
and the oil pressure relief valve .. E ... 

• Blow compressed air on all these items after ha
ving washed them in petrol. 

• Using a pressure gauge. check if oil relief valve 
.. E .. starts operating at the normal specified pressu
re i.e. 3.8-4.2 kg / sqcm (54-60 Ibs) . If not. see section 
.. Oil pressure relief valve ... 
Then refit all removed paris and Ihe pump itself. 
(change its gasket), tightening all securing screws. 
Introduce about 3 liters (abt. 3 qts.) of AGIP Sint 
2000 oil. SAE 10 W / SO. Refit the plug with dipstick 
on the crankcase, after ensuring the oil level is up 
to the top notch. 

14.4 WIRE GAUZE FILTER (fig. 82 / 3) 

Wire gauze filter ,, 0 .. is fitted In the oil sump (C) 
and is retained by a small bolt with lockplate. 
When changing the ca rtridge, it is well to clean also 
this filter and to dry it off with compressed air. 

14.5 OIL PRESSURE RELIEF VALVE (fig. 82 / 3) 

This valve (E) is screwed in the oil sump and is 
calibrated at the factory for a pressure of 3.8-4.2 kg / 
sqcm (54-60 fbs / sq. In). In case of a higher pressure 
this valve opens bringing it down to the specified 
limits. To dismantle the valve see «E .. in fig. 82/3 and 
fig . 82/ 4. 

Checking this valve ( .. Eo. in fig. 82/ 3) 

To check if this valve opens at the specified pres
sure. it is necessary to set it up on a special tool 
(part N. 17 94 97 60 23 in fig.82 /5) fitti ng a mano
meter and watching by blowing compressed air 
through it if the valve opens at the specified pressure. 
If for any reason the valve opens before normal 
pressure is reached , it is necessary to remove it 
and to fit one or more shim .. G» on top of the spring. 
If the pressure is higher than specified. remove the 
valve and take one or more shims .. F .. from the 
spring top. 

14.6 OIL PRESSURE SOLENOID 

It is fitted in the crankcase and it is connected by 
cable to the warning light on the panel. Its purpose 
is to warn about insufficient oil pressure In the 
circuit. 



When this indicator lights up during normal riding, 
this means the oil pressure in the circuit has drop
ped below the specified limit and in such a case the 
engine should be slopped immediately and the oil 
circuit checked over in order to find the cause for 
the pressure drop. 

Checking the 011 pressure solenoid 

To determine the efficiency of this solenoid, set it 
up on tool part N. 17 94 97 60 (23, fig. 82/6) with a 
pressure gauge. Connect positive cable (+ ) of the 
TESTER 10 lhe solenoid and ground negative cable 
(-). 
Then blow compressed air through the tool opening, 
ensuring that the TESTER needle moves when the 
pressure reaches a value of 0,15-0,35 kg/ sqcm 

14.7 CHECKING THE OIL PRESSURE WITH 
THE ENGINE ON THE BYKE 

Proceed as follows : 

• Disconnect the U H crankcase cable from the 
solenoid 

• Screw the solenoid out of its housing in the 
crankcase. 

• In this housing, screw in the terminal of the gau
ge cable. 

• Start the engine and run it up to its normal ope
rating temperature, checking if the pressure is as 
specified. 

To make sure the pressure is correct, it is well to 
secure the gauge 10 the R/ H bumper and to ride 
the byke for about 10 km (6 miles), observing if the 
instrument dial is always at correct pressure. 

Finally, remove the dial from the crankcase hole, 
refit the solenoid and connect Its cable. 

82/6 
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II CARBURATION 

15.1 CARBUREITORS (fig. 83) 

These models fil two Dell'Orl0 carburettors type 
VHB 30 CD (right) and VHB 30 CS (left). 

Controls 

• Throttle twist grip and the R / H side of the han
dlebar. 

• Easy start lever for cold starts, controlling both 
carburettors. 

"8,, Cold start position. 

"C.. Normal riding position . 

NB Be always sure that with starier lever in riding 
position .. e .. there is a clearance of about 3 mrn 
(.118") between cable terminals and cable tensio
ners of both carburettors .. H ... 

Carburettor setting 

Choke 30 mm dia. 
Throttle valve 40 
Atomizer 265 
Main jet 125 
Pilol jet 50 
Slarter jet 80 
Taper needle V 9-2nd notch from top 
Floater 10 gr 
Idling screw: open 11/; turns. 

15.2 FLOAT LEVELLING (fig. 84) 

This operation Is carried out as follows : 

• Remove the lower float chamber. 

• Tilt the carbureUor over (w / o chamber) so that 

the float needle closes the fuel flow. 

• Place template 14926900 (19 in fig . 35) on the 
carburettor face (where the chamber is screwed in) 
and check that both rioats are just flush with the 
inside 01 the template . but do not force against it. 
If nol, operate on the float pins till both are perfec
tly lined up (bear in mind there are extremely de
licate). 
For carburettors with 10 grams floats , the distance 
from the top carburettor face to the float crown 
should be 23,S mm (.924"). 

15.3 ADJUSTING THE CARBURATION AND IDLING 
SPEED (fig. 83) 

Proceed as follows: 

1 With the throttle grip fully closed, ensure there is 
1-1.5 mm (.039-.059") end play between the cable ter
minals and cable tensioners «F» of both carbu rettors. 

2 RUn up the engine to its normal operating tem
perature. 

3 Screw idling screws .. E .. fully home and then 
undo them 1111 turns. 



4 Using both hands at the same time, check if the 
pressure at both exhaust pipe ends is uniform. In 
case it is different, operate on screw "0,, of one 
carburetlor till the pressures are equal (since the 
idling speed has to be kept at about 900-1000 rpm, it 
might be necessary to screw ant the carburetlor 
screw of the cylinder giving a higher pressure or 
screw in the carburetlor screw of the cylinder giving 
a lower pressure. 

S Operating on screws "E», adjust each cylinder to 
pOint where carburation is best (this is perceived 
by a slight increase of the engine revs) and then re
set idling speed as described at 4. 

6 Disconnect one plug lead at the lime and check 
that in each instance that the engine stops after 
firing the same number of strokes (S or 6). If not, 
undo screw .. 0» of the carbureltor for the cylinder 
firing too much or screw in the carburettor screw 
of the cylinder firing less. 

7 Adjust idling speed to about 900-1000 rpm" screw
ing in or out both screws .. 0" by the same amount. 

S Check if the throttle slides open simultaneously, 
as follows: 

• With the assistance of a second person, slowly 
and gradually turn the twist grip and with both hands 
check if the pressure increase at each exhaust pipe 
end is synchronous. 

• If not, adjust carburation of the cylinder in ad
vance (as compared to the other) by gradually scre
wing in cable adjuster .. F .. (after loosening counter
nut ~G .. ) until the pressure is the same lor both ex
haust pipes. 

15.4 CHECKING CARBURATION WITH A 
VACUO METER (fig. 85) 

1 Check that both starter cables have about 3 mm 
(.118") idle run at tensioners " H" entry (fig . 83). This 
play is adjusted by loosening nut "I" and screwing 
in or out screws .. H" (see fig. 83) . 

2 Check that at their fitting end both tensioners 
.. F .. cable screws have about 1-1.5 mm (.039-.059") 
end play. 
To adjust this play, undo locknut "G~ and screw in 
or out tensioner " F" (fig. 83) . 
Then tighten again locknut "G ... 

3 Adjust screw " E" (fig.83) screwing it in fully 
and then undoing it 11/1 turns (for both ca rburetlors). 
Undoing screw .. E .. increases the fuel II ow and vice 
versa decreases it. 

4 Undo both rubber caps of intake pipes " A" and 
in their place I ii pipes .. 8 .. of vacuometer .. C .. . 

5. To adjust idling speed (hot engine) proceed as 
follows: 

• Start the engine with the throttle con trol at mini
mum opening and obtain about 900-1000 rpm. ope· 
rating on throttle adjusting screw .. 0 .. (fig. 83). 
Ensure now that both vacuometer col umns .. 0 .. 
(fig. 85) are at same height. If not operate on screw 
.. 0» (fig. 83) till they are at same level. 

6 Adjust pOSition of idl ing screws "A .. (fig. 83) to 
obtain the highest possible idling speed. 
Ae-check now the position of vacuometer columns 
,, 0 .. (fig. 85) and if necessary repeat operation n. S. 

7 Synchronize the carburettors, after adjusting 
idling speed. Do this operation as follows : 

• Start the engine and accelerate graduatly, obser
ving mercury columns " 0,, on the vacuometer dial 
are lined up to each other (fig. 85). If not, loosen 
counternut "G .. (fig. 83) and operate on tensioners 
«F» of gas control cables .. L" till both columns are 
at same height. 
After this, screw out the tubings from the intake 
housings .. 8 .. (fig. 85) and relit the securing screws 
with their washers. 
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15.5 CARBURETTOR COMPONENTS (fig. 86) 

1 Rubber caps, cable adjusters. 

2 Throttle control and starter cable adjusters. 

3 Throttle and starter cable nuts. 

4 Starter cover securing screw. 

S Starter cover. 

6 Gasket, starler cover. 

7 Starter valve spring , 

S Starter valve. 

9 Idling screw. 

10 Idling screw spring. 

11 Throttle valve adjusting screw. 

12 Throttle valve adjusting screw spring. 

13 Th rottle valve cover screw. 

14 Throttle valve cover screw washers. 

15 Throtlle valve cover. 

16 Throttle valve cover gasket. 

17 Throttle valve spring. 

18 Taper needle clip. 

19 Throttle valve. 

20 Taper needle, .. V-. type. 

21 Lockring clip. 

22 Clip, 

23 Insulating rubber. 

24 Clip locking screw. 

25 Pump body. 

26 Pump plunger. 

27 Ball valve. 

28 Valve seat. 

29 Valve spring. 

30 Main jet holder. 

31 Main jet. 

32 Float chamber plug gasket. 

33 Float chamber plug . 

34 Starter jet. 

35 Starter jet washer. 

36 Atomizer. 

37 Slow running jet. 

38 Fuel cutout needle. 

39 Banjo union. 

40 Fuel filter. 

41 Banjo union securing bolt. 

42 Banjo union securing bolt washer. 

43 Float. 

44 Float pin. 

45 Float chamber gasket. 

46 Float chamber. 

47 Fuel pump. 

48 Carburettor body. 



15.6 REPLACING THE AIR FILTER CARTRIDGE 
ON ASSEMBLED ENGINE (fig. 87) 

Every 10.000 km or so (6000 miles) replace air filter 
cartridge «C .. . This is located in a separate container 
under the fuel tank together with the oil breather 
unit. 
To remove this cartridge from the breather housing 
" A .. , proceed as follows : 

• Raise the saddle and hold It up with its rod. 

• Take off the tool box after removing its stirrup. 

• Unhook the rear tank retaining strap and remove 
the tank (alter closing the laps and disconnecting 
the fuel lines). 

• Oisconnet battery cables , unhook battery straps, 
and lift battery up from its bracket . 

• Unhook spring relainers «E» and withdraw rub
ber sleeve «F» from the air intake tubes and the 
breather assembly. 

• Undo nut «8 .. securing breather "G .. (after dis
connecting It from pipe unions .. H" complete with 
pipings and tubes .. I .. ) and from the breather remove 
filter .. C .. with bottom plate ' .. 0» , paying attention 10 
the datum mark and how it is assembled. After re
placing cartridge «C .. with an original piece, re-as
semble reversing the dismantling sequence. 
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II CLUTCH 

Twin driven plate , dry type (fig. 88). 

16.1 REMOVING THE CLUTCH ASSEMBLY 

After separating the engine from the gearbox, fit 
100112911801 (21 in fig. 37) on the crankcase studs 
and by the aid of a wrench undo the 8 bolls securing 
the ring gear to the flywheel and take off : 

• driven plate; 
• Intermediate plate ; 

• driven plate ; 

• pressure cap; 
• pressure plate : 
• the 8 springs from thei r housings in the flywheel. 

16.2 INSPECTIONS 

Clutch spring (fig . 89) 

Ensure all springs are still efficient and have not lost 
their load. Spring compressed to 20 mm (.7874") 
should give a load of 21-21.5 kg (46-47Ibs). 
Spring compressed to 17 mm (.787") should give a 
load of 28.7-29.7 kg (63-65Ibs). 

Pressure plate 

Check wear of the inner surface contacting the 
pressure cap, also that the surface contacting the 
driven plates are dead smooth or else there wi l l be 
noisy clutch operation. Check also if the engaging 
teeth inside the flywheel are in good condition. 

Driven plates 

Width of each new plate is 8 mm (.3149"). Replace it 
any lime it is worn do~n to less than 7.5 mm (.2953"). 
Check also condition of teeth. 



Intermediate plate 

Ensure the surface contacting the driven plates is 
quite flat and smooth, also the condition of the teeth 
inside the flywheel. 
Replace the plate, if necessary. 

Starting ring gear 

Check lIatness and smoothness of the surface con
tacting the driven plate. The teeth engaged by the 
starter motor pinion should also be checked for 
scoring or nicks, 

Control cable 

If the inner wire is broken or in any way damaged. 
replace the cable. 

Adjuster screw on clutch operating lever 

Check condition of the lever dowel and screw, espe
cially the screw saction which operates on the outer 
clutch body. Replace it if too much flattened. 

Operating lever return spring on gear box 

Ensure it has not lost its load and has not deformed. 

Throwout bearing 

Ensure the balls are in good state. If nol, replace Ihe 
bearing. 

Outer body 

Check surface contacted by the dowel. If worn or 
deeply scored. replace the body. 

Inner body 

Inspect the surface contacted by the bearing balls. 
If worn or scored, replace the body. 

Taper bushing In clutch shalt 

Check if sti l l in good state and not hardened or 
crumbled. It is possible that squeaks or oil leakages 
in the clutch plate may depend from these bushes. 

Pressure plate rod 

If worn, deformed. or become shorter. replace it. 

Pressure plate rod cap 

Ensure that the part working on the pressu re plate 
is not worn or else replace the cap. 

Outer body seal 

If crumbled or has lost its elasticity, replace the seal. 

16.3 ASSEMBLING THE CLUTCH ON THE 
FLYWHEEL 

The flywheel is stamped externally with an arrow 
which besided ind icating TOC is also a reference 
mzrk lor an easier assembly of the pressure plate. 

kg 21 
4Slbs 

kg 29.7 
(~Ibs) 

I 
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The correct sequence for assembling the clutch unit 
is : 

• Insert the 8 springs in their housings on the 
flywheel. 

• Fit the pressure plate on the inner flywheel teeth 
in correspondence with the TDC arrow. 

• Set up tool part N. 12 90 65 00 (28 in fig . 37) on 
the crankshaft, screwing it down just sufficiently to 
allow the correct pOSitioning of the internal driven 
plate and ring gear. 

• Screw down tightly the ring gear securing bolts. 
To prevent the flywheel from turning when lighte
ning these bolts, use tool N. 1291 1801 (21 in fig. 37) 
set up on the crankcase studs and a wrench. 
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iii GEAR BOX 
(fig . 90) 

This operates independently from the engine and in~ 

corporales constant mesh gears with fronlal enga* 
gemen!. 
Engine*gearbox ratio 1.235101 (17 / 21) 

Internal gear ratios 

low gear 
2nd gear 

3rd gear 

4th gear 
high gear 

1 to 2 (14/ 28 ) 

1 to 1.388 (18/ 25) 
1 to 1.047 (21 / 22) 

1 to 0.869 (23/ 20) 
1 to 0.750 (24/ 18) 

17.1 STRIPPING THE GEARBOX 

Fi rst of all drain all its oi l and then proc!,!ed as 
follows : 

• sel the gearbox up on stand N. 14929600 (52, 
fig. 91) and clamp it in a vice : 

• undo the selector operating lever screw and re· 
move lever; 

• remove speedo drive; 

• undo layshaft securing nut by the aid of tool 
N. 12907100 (34. li9. 91) and tool 14905400 (31. 
fig. 91) ; 

• remove the speedo drive gear. Be careful nol 
to lose the ball which acts as a key ; 

• remove ctuch operating lever from gear box, ta
king out the split pins and retaining spindle : 

• remove lever return spring , outer body, throwout 
bearing , inner clutch bOdy, and the clutch operating 
rod. 

Removal of gearbox cover 

To take this off, it is necessary for the gearbox to be 
in the neutral position. Then undo the Allen screws 
and by the aid of a hide mallet tap the cover to allow 
its separation. When removing the cover from the 
layshaft make sure not to mislay the speedo gear 
drive shim and the O'ring. 

Removal of gearbox components 
Selector fork, sliding sleeve, and high speed gear. 

These components are removed as follows : 

• withdraw the selector rod : 

• high speed selector lark. 

• high speed sliding sleeve ; 

• high speed gear Irom layshafl ; 

• high speed gear from main shaft complete with 
roller cage and bush ; 

• this done, use a pOinted rod to force the stop 
dowel down completely in its housing on the shaft. 
Then turn the bushing to the right or left and take out 



the gear complete with roller cage, taking care not 
to mislay the small spring and the stop dowel. 

Selector drum 

Undo the oil breather nut from the box and remove : 

• Spring (the oil breather nut has also the function 
of retaining the pawl which acts as a stop on the 
selector drum). The pawl will remain in its housing 
in the gearbox and can be removed only after the 
complete gearbox has been stripped ). 

• Undo the securing screws and take out Ihe neu
Iral indicator solenoid from its housing in the gear
box. 

• Slip off the gear selector drum complete with 
rod , paying particular attention 10 the position of the 
shims. 

• lift out the rod from the drum. 

Shafls complete with gears and sliding muff forks of 
layahaft 

From the gearbox take out the complete layshafl 
(" , .. fig. 92) and from Ihis remove : 

• 
• 
• 
• 
• 
• 

seal ring at the gearbox cover end ; 

low speed gear. roller cage, and bushing: 

sliding sleeve for first and 2nd speed: 

nut at the 41h speed gear side ; 

roller bearing ; 

shims: 

* mm 

Shim up to obtain the Indicated sizes. 

,. FITTED WITH ~lOCTITE. 

• 

L-____________________________________________________________ ~92 

71 



.3~ ____ ~L-__________________ ~ 

72 

• 4th speed gear with roller cage and bushing; 

• sliding sleeve for 3rd and 4th speed; 

• fixed sleeve on the shaft: 

• 3rd speed gear with roller cage and bushing ; 

• shim; 

• 2nd speed gear with rolier cage and bushing . 

Main shaft ( .. 2 .. , fig. 92) 

Slip out the shaft from the gear box. All gears on 
this shaft are fixed except the high speed gear which 
is floating in its (oller bearing ; and the high speed 
sliding muff, also the throwout bearing and shim. 
The main shaft inner bearing race is removed using 
tool 14928500 (38, fig. 93) . 

Clutch shatt ("3,, in fig. 92) 

Using 100114912800 (36 In l ig.94) and hook wrench 
14912600 (37, fig. 94) and after flattening the ears 
of the safety washer, remove the fixed clutch body 
retaining ring from the clutch side and then the 
fixed body itself. 
When dismantling the fixed clutch body observe the 
position of the seat between body and bearing. 
Slide off the clutch shaft from the bearing and. if 
necessary, use a hide mallet to lightly tap it. making 
sure not to mislay the oi l scoop between shaft and 
bearing and the washer in the shalt spline. 

Removing the clutch shaft components 

Use puller 14928500 (38 in fig. 95) to remove the 
inner race of th€ roller bearing and the spacing nut. 
Then set up the complete shaft in a vice and using 
puller 12905900 (29 in fig. 96) compress the spring 
to the point where the cush drive plate retainers can 
be taken out. 

Then remove : 

• 
• 
• 
• 

cush plate ; 

spring; 

sliding muff ; 

Intermediate gear : 

Removing the bearings from the gearbox 

Proceed as follows : 

• place the complete gearbox with bearings in an 
oven and heat up to 150-160" C (300-3SO" Fj: 

• using puller 14913100 (39 in fig . 97) remove the 
main shall bearing; 

• take out the oute r race from the layshaft bearing 
using 1001 1794 50 60 (40 in lig. 98); 

• remove the clutch shall seal : 

• undo the safety plale retaining screws ; 

• remove safety plate: 

• remove the clutch shaft bearing using tool 17 94 
9260 (41 in fig. 99). 



Removing the gearbox cover components and the 
selector assembly 

Using a hide mallet, tap off the selector unit from 
the gearbox cover. Remove the return spring from 
the selector pin. 
After undoing the locknut, from the cover remove the 
selector adjusting screw and lhe O'ring from the se
lector spindl~ . 
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Removing the bearings from the gearbox cover 

Proceed as follows: 

• Put the cover in an oven and heat up to 150-160" C 
(300-350' F). 

• Using putler 14907000 (42 in Iig. tOO) remove 
the main shall ball bearing. 

• Remove the clutch shaft roller bearing using pul
ler 14913100 (39 in fig. 101). 

• Remove the layshaft seal. 

• Undo the lockplate securing screws. 

• Remove lockplate. 

• Remove the layshaft bearing by the aid of puller 
17 94 92 60 (41 in lig. 102). 

17.2 CHECKING AND OVERHAULING THE 
GEARBOX COMPONENTS 

Gearbox and cover 

Check for any cracks or nicks, smoothness of the 
union faces, and if the bosses thread is stripped. 

Rubber seals 

Whenever these are removed from their housings. 
it is best to change them to assure perfect lightness. 

Ball and roller bearings 

Check their condition and make sure they are not 
too slack in their housings. All rolli ng surfaces, bal ls 
and / or rollers should show up very bright and 
smooth. 

Main shaft 

Check wear of the gear teeth and replace the shaft 
if unduly worn. 

High speed gear on main shaft 

Check for nicks or excessive wear and if necessary 
replace the gear. 

High speed gear bushing 

Ensure the surface contacted by the rollers is quite 
smooth, also the surface of the inner grooves. If 
scored or nicked, replace the bushing . 

High speed bushing relainer 

Replace it if scored or not perfectly smooth . 

Thrust spring for high speed gear bush retainer 

If deformed or has lost its efficiency, replace it. 
When compressed to 8 mm (.031"), the spring should 
have a load of 1.40 kg ± 5% (3.1 Ibs) . 



Layshalt 

Should show up very smooth at its contact surfaces. 
II scored or the threaded portions are stripped. re· 
place the shall. 

Sliding muff 

Check smoothness 01 all sliding surfaces and en· 
sure that the front engaging dogs are not damaged. 

Gears on layshaft 

Check teeth wear, also wear 01 the engaging dogs. 
The teeth contact surlace should be quite smooth 
and free from scoring or nicks. Replace the gears, 
as necessary. 

Roller bearing securing nul on layshalt 

Ensure its thread is sti ll in good condition. II strip· 
ped or damaged. replace the nut. 

Bushings lor roller' cages · 1 st, 2nd, 3rd, and 4th 
speed gears on layshaft 

Check that the su~ace contacted by the cages is 
not scored or nicked. Replace the bushing if not per· 
feclly smooth, 

Roller cages for 151, 2nd, 3rd, and 4 Ih speed gears 
on layshalt 

Ensure that all rollers in the cages are in good con· 
dil lon or else replace the cages. 

Sliding muff lorks 

Ensure that all working surfaces are dead smooth 
and not worn to such an exten t as to have lost their 
original hardness. Also. that the pawls operating in 
the drum splines are not unduly worn. If so. replace 
the forks. 

Gear selector drum 

Check wear of the drum grooves contacted by the 
selector forks. If too worn. replace the drum. 

Gear seleclor pawls 

Check straightness and wear and replace as naces· 
sary, 

Selector drum carrying rods and gearshift forks 

Check straightness of the rods, ensuring they are 
not damaged at the surface contacted by the forks. 
If so, replace the rods. 

Clutch shaft 

Inspect splines. threaded sections, and slots. If worn 
or damaged, replace the shaft. 
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Inner body retaining lockrlng to clutch shaft 

Ensure the threaded portion is undamaged or else 
replace the locking ring. 

Lockplate for fixed body lockring to shaft 

Make sure its ears are still in good slate and repla
ce if necessary. 

Seal between clutch fixed body and bearing on 
clutch shaft 

If crumbled or has lost its efficiency, change the seal. 

Inner clutch fixed body on shaft 

Check if any teeth are broken or excessively worn. 
AU teeth surfaces should be very smooth. 

Cush plate retainer on clutch shaft 

If deformed. scored, or nicked, change the retainer. 

Cush plate on shaft 

Needs no maintenance except making su re that its 
inner grooves are Quite smooth. 

Cush spring on shaft 

Ensure it is still efficient and not deformed. 
When compressed to 37 mm (1.45"), load should be 
190 kg (308 tbs). 

Coupling sleeve on clutch shaft 

Check smoothness of the internal splines and wear 
at the engaging end. 

Idle gear on clutch shatt 

Should not show excessive wear of the teeth. Teeth 
contact surfaces and inner grooves should be quite 
smooth. If not, replace the gear. 

Gear selector 

Check the pin on the drum pawls. If hardened or if 
the two pawls do not slide freely in thei r seals, re
place the selector. 

Oil leakages from the gear box 

After determining that the oil leaks from the gear 
box, proceed as follows : 

1 Porosity 

If the leakage is due to porosity, this can ben reme
died on an assembled gear box as follows: 

• secu re the clutch operating lever to the gearbox 
by means of a rubber band ; 

• set up the complete gear box on a bench with 
the clutch housing turned upwards; 

• fill up the clutch housing with water and holding 



the seal with your fingers, blow compressed air 
through the hole in the breather plug (see fig. 103). 
If there are any blowholes in the casting, bubbles 
will appear in the water. In such a case, mark off 
the position and seal up the hole with compound 
00 01 0200 (58 fig . 35). 

2 Oil seeps through between clutch seal and Inner 
body 

• empty the clutch housing, lubricate the O' ri ng. 
and holding the seal with your fingers, blow com· 
pressed air through the breather vent and watch if 
any bubbles form between seal and inner clutch 
body. 
If required, it is necessary to change the seal or 
the fixed clutch body. 

3 011 seeping through between clutch body and 
shaft 

Check the two seals on the clutch shaft. 

4 Oil seeping through between clutch shaft 
and operating rod 

Ensure the rod is straight. not scored, bent, or da
maged. Make sure both taper bushings are correc
tly filled (see "A .. in fig. 103/ 1). 
If these have lost their elasticity or have crumbled, 
replace them. 011 leaking from here may drop on 
the clutch plates and cause clutch slipping. 

5 Oil seeping through the O'rlng in cover and 
selector spindle 

Check the efficiency of this seal. If crumbled or has 
lost its elasticity, replace it. 

6 Oil leakage between the thrust bearing carrying 
the outer body and cover 

Check s'lloothness of cover housing and that the 
seal on Ihe outer body has not crumbled or has lost 
its elasticity. Replace, as necessary. 

17.3 ASSEMBLING THE GEARBOX ON THE 
BENCH 

After all parts have been inspected, checked and /ol 
replaced, the gearbox unit is assembled as follows: 

• Bearing In gearbox and cover. 

As a first operation, the bearing housings and races 
should be thoroughly cleaned with a solvent, prefe· 
rably thych loroethylene. Then, using a loctile soaked 
brush, lightly smear Ihe outer races of the bearing 
housings in the gearbox and cover. 
Make sure Ihal no loctile enters into the balls and l or 
rollers. 
The bearings 10 be fitted with loctite are: 

• clulch shaft bearing in gearbox: 

• layshaft bearing in gearbox; 

• layshaft bearing in gearbox cover ; 

Use loctite N. 00 01 04 00 (59 tn fig. 35) . 

Pressing of bearings in the gearbox housings 

• After smearing with Loctile, the clutch shaft bea
ring is pressed into its housing by means of punch 
N. 14928900 (43 in fig . 104). 
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• The outer race 01 layshafl bearing is pressed in 
by the aid of punch N. 14929100 (44 in fig. 105). 

• Main shaft bearing is pressed in with punch 
14928800 (45 in fig. 106). 

Pressing of bearings In gearbox cover housings 

After smearing with Leclile, press the layshaft bea
ring in its housing by the aid of punch 14 92 89 00 
(43 in fig. 107). 

The main shaft bearing is pressed in with punch 
14929000 (46 in fig. 108). 
The clutch shaft bearing is pressed in with punch 
N. 149288 00 (45 in fig . 109). 
After pressing the bearings into their housings, leave 
them to rest for about 12 hours to allow the Loctite 
compound to dry up completely before proceeding 
with re-assembling the other gearbox components. 

Assembling the clutch shaft bearing retainers in the 
gearbolC and the layahalt bearing retainers In 
the cover 

Ensure these retainers are perfectly adherent to 
the bearing outer race. The threaded portion of 
the retainer bolls should be smeared with l octite 
N. 00 01 0400 (59 in fig . 35) before tightening. 

Fitting 01 gearbolC seals for clutch shalt and seals In 
cover for layshalt and selector shalt 

The seal for the clutch shaft in the gearbox is fit
ted using punch N. 14929400 (47 in fig . 110). 
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The seal on the gearbox cover for layshaft is fitted 
using punch N. 14929500 (48 in fig . 111). 
The selector shaft seal has to be inserted in its hous· 
ing on the gear box cover ("A" fig. 111). 

FIHlng the .elector assembly 
In gearbox cove, 
("A. fig. 111 / 1) 

Fit spring .. A. on the selector spindle as shown in 
fig . 111 / 1. 
Using a suitable tool. adjust distance " 8 ,,. according 
to the spindle diameter. 

-
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mm2 

mm 2.1 !~~~::! >--, 
mm2.2 
mm 2.4 

Then fit the selector spindle on the cover and tigh
ten eccentric screw "B .. with locknut «A» on the 
cover (fig. 118). 

Re-fitting the gearbox components 

All parts to be fitted in the gearbox are assembled 
with the following sequence : 

Re-fittlng the main shaft in the box 

Before re-assembling the main shaft in the box, it 
should be shimmed so that between the gearbox 
bearing and cover bearing there is a distance of 
167.1-167.2 mm (6.578-6.582") (see fig. 112).This di
stance is obtained with shims which are avai lable 
in the fallowing sizes 2-2.1-2.2-2.4 mm (.078-.082-.086-
.094") (see fig. 112). The shims are fitted between the 
gearbox bearing and the throwout bearing. 
After shimming, press the roller bearing race on the 
shaft using tool part N. 17 94 54 60 (32 in fig . 113). 

Layshaft 

Before assembling this, it is necessary to fit on it 
the sliding sleeves and gears as follows: 

On the shaft, g~arbox end 

• insert the second speed gear bushing on the 
shaft. making sure the bush head faces the gear box 
cover; 

• roller cage for the 2nd speed gear on bushing; 

• 2nd speed gear on the cage with front engaging 
dogs turned towards the gearbox cover; 

• shim between 2nd and 3rd speed gear: 

• 3rd speed gear and roller cage with its enga
ging dogs facing the gearbox cover: 

• rolier cage for 3rd speed gear on bushing; 

• 3rd speed gear bushing with its head facing the 
sliding sleeve: 

167.1 + 167.2 (6.578+6.582") 
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• fixed sleeve on shaft , ensuring the stepped down 
end faces the 3rd gear; 

• the inner race of the 4th speed gear using tool 
14948600 (49 in fig. 114); 

• sl iding sleeve for 3rd and 4th gear engagement 
with the stepped down end facing the 3rd speed 
gear ; 

• the complete roller cage on bush ing ; 
• 4th speed gear, ensuring the front engag ing dogs 
face the sliding sleeve ; 

On the shaft gearbox cover end 

• sleeve for engaging 1st and 2nd speed gear ; 

• bushing for low speed gear with bushing head 
turned towards the 2nd speed gear ; 

• low speed gear on cage ; 

• roller cage on bushing for low gear ; 
.. seal on shaft groove ; 

• h igh speed gear with stepped down end fitted in 
the seal. 
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Shimming the layshalt 

Fit adjusting washer at Ihe 4th speed gear side and 
add shims until between Ihese and the high speed 
gear there is a distance of 144.7-145.2 mm (5.692-
5.715") . 
For this measurement remove .. 0 .. r ing in between 
the 1st and 2nd gears (see lig. 92). 
Fil roller bearing on shaft al the 4th speed gear side 
(fig . 90) , 
Tighten the nut on the shaft al the 4th speed gear 
side smearing its thread with l octite and hammering 
on the nut tang with a chisel In correspondence wi th 
the shaft groove in order to form a stop for the nut. 
Fit now the complete layshaft in the gearbox. 

Gear selection forks and selector drum In gearbox 

Before re-Il lting the splined drum, it is necessary to 
measure the dIstance existing between the two side 
shoulders from box to cover. This measurement is 
taken with a depth gauge and should include the 
gasket thickness as well. 
After fitting the striker fork spindle, the 1 mm stan
dard washer on the clutch housing side (See fig. 119) 
and the spindle retainers on the other side, measure 
the ove rall leng th of the complete drum assembly. 
On the spindle retainer add a shim of such a size 
as to obtain an overall length of the clutch assembly 
lower than 0.2 - 0.3 mm (.0078 - .0118") the previously 
measured backtash. 
Introduce now the complete drum assembly in the 
box and fit : 

• The low, 2nd, 3rd , and 4 Ih speed selector 
forks on the tayshaft sliding muff. 

• The sptined selector drum complete with rod 
in its housing in the gear box with a 1 mm spacer 
(.0039"). 
Looking through the orifice in the ratchet pawl , il 
should be ascertained that one of the 6 slots in the 
drum is in axis with the pawl hate. 

• The lark lingers In the drum grooves. To 
position these in the grooves. use special tool part 
N. 14929300 (SO in Ilg . 115). 

• The dowel in the gearbox drilling, also the 
spring , and screw on the plug provisionally. 

• The fork retaining rod into the fork holes. 

• Assemble the neutral ind icator unit in the gear
box , ensuring that the blade contacts the button in 
the drum and the bent side is facing the clutch -shaft. 

Refitting the clutch shaft 

First of all assemble the following parts on the shall : 

• idle gear with engaging teeth facing the gearbox 
cover: 

• coupling sleeve with its engaging dogs lacing the 
idle gear ; 

• spring on muff ; 

• cush spring plate ; 

• using special tool 1290 59 00 (29 fig . 96) positio
ned on the spring pressure plate, compress the 
spring until the 2 relainers can be inserted in the slot 
machined in the clutch shaft: 



• iii spacer nut; 

• fit bearing inner race in the cover using part 
N. 17 94 54 60 (32 in fig. 116) to press it on the shaft. 
On the shaft at the gearbox end fit now: 

• seal in its groove on the shaft; 

• au scoop between shaft and gearbox bearing: 

• finally, insert the clutch shaft in the bearing on 
the retaining ring in the gearbox. 

Assembling the high speed gear and coupling sleeve 
on the main shaH 

Proceed as follows: 

• Fit roller cage and high speed gear on bushing. 

• Insert cage-bush-gear assembly on the splined 
section of the main shaft until it is near the hole 
drilled in the shaft. 

• Introduce the spring in the shaft drilling and po
sition stop pih on top of the spring . 

• With the left hand thumb or with a special tool 
(formed by a pin and tube) keep the pin pressed 
down and with the right hand push bushing with 
cage and gear right in. 

• TUrn the bushing to the right or left until the stop 
pin clicks into one of the 6 inner grooves of the bush. 

• Fit high speed engaging sleeve with selector fork 

on the shaft, then the fork on the rod, inserting the 
fork finger in the groove on the splined drum. 

Assembly 01 gearbox cover 

NB In re-assembling the gearbox cover complete 
with selector unit, ensure the selector drum is set 
in the neutral position as otherwise the selector 
pawls might not enter freely in the two slots Indi
cated by the arrows in fig. l17. 

• Screw in the 4 cover screws lightly. 

• Insert the speedo drive pin in the cover, screwing 
it down fully. 

• On the layshaft fit : O'ring , shim, speedo drive 
gear, and its stop ball. 

• Fit provisionally the layshafl securing nul. 

• Mount 100114928700 (51 in fig. 118) on the se
lector shaft. 

• Adjust the gearShift control by means of screw 
"A,., after having undone locknut "'B~ in fig.118 until 
gear engagement is smooth . 

• Check gear engagement by changing up and 
down from low to high speed and feeling for the 
neutral position . If gearshifting presents some dif
ficulty, take the gearbox cover down again and re
move or add some shims between drum and gearbox, 
if the difficulty lies in engaging low and 3rd gear, 
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Filled with loctite 

mm 0.6 (.023") 
mm 0.8 (.031") 
mm 1 (.039") 
mm '.2 (.047") 

and between gearbox cover and drum, jf 2 nd and 
4th gear do not engage smoothly. 
Shim sizes available for this operation are: 0.6, O.B, 
1, and 1.2 mm (.023, .031, .039, .047") see fig . 119. 
After shimming refit the cover as above described 
and check again jf all gears engage properly. 
If so. lock the layshaft nul tightly using tool 
N. 1490 54 00 (35 in fig.91) and layshall holdlasl 
tool 1290 7100 (34 in ltg, 91) . 
After lightening this nut, hammer it with a chisel in 
correspondence of the shalt groove to lock it com
pletely. 
Tighten the cover securing screws and remove the 
tool previously fitted on the selector shafl. Insert the 
operating lever in the selector shaft and lighten its 
securing screw. 
Lock tightly the oil breather plug which is also the 
retainer of the spring and stop pin on the gearbox. 

Retitting the Inner body and clutch unit on shaft 
Assemble: 

• bearing-inner bOdy seal: 

• Inner body; 

• safety washer; 

• inner body locking nut on clutch shaft. Tigh ten 
this nut using tool N. 14912800 (36 in fig. 94) and 
hook wrench N. 14912600 (37 in fig. 95); 

• bend one ear of the lock plate in one of the lock
nut grooves. 
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RefittIng the complete clutch unit on the main shaft 
and In gearbox cover (fig. 103/ 1) 

Refit : 

• inner body .. S .. ; 

• throwout bearing .. C .. on inner body ; 
I outer body .. 0 .. fitted with seal on gearbox cover 

• control rod .. F,. in the shaft, gearbox side ; 

• complete operating lever on gearbox cover with 
adjusting screw and locknut, also securing locknut 
with cotter pins .. G .. ; 

• lever return spring .. H.. in its housing in the 
gearbox. 

Fitting the complete gearbox with shafts and gears 
on the engine group 

To assemble the gearbox on the engine proceed as 
follows : 

• Fit the gearbox on the stud bolts of the engine, 
taking care that the clutch inner body matches exac
tly the two driven plates previously mounted. 

• Screw in the stud bolts and screws. 

Adjusting the c lutch operating lever 

After assembling the gearbox on the engine, adjust 
the clutch operating lever as follows: 

• screw in or out adjusting screw .. B,. after loo
sening counternut .. A". The distance to be obtained 
from the gearbox cover to the center of the round 
slot which retains the cable terminal is 75 mm (2.95") 
(see "C .. in fig. 120). 
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III REAR DRIVE 

18.1 Removing the rear drive box (fig. 121 / 1) 

Before removing any part from this, drain the oil 
completely. 
Do this by undoing the nuts securing the box to the 
rear swing arm and withdrawing the box with gas
ket .. 0 ... 
Take oul the housing complete with p inion «E» and 
seal .. F .. from the housing. 
Remove cover «H», gaskets "L .. with spacer uM». 
From the hollow spindle remove the rolier bearing 
inner race using puller 17 94 83 60 (27 in fig. 122). 
From the box remove spacer .. 0 .. , seat .. P», and 
roller bearing .. Q ... 
Remove the outer roller bearing race using puller 
12906900 (15 in li9 . 123), 

Housing components 

To remove the nut securing the pinion to the hous
ing, use tool 1290 71 00 (34 in fig . 124) and a hooked 
wrench. 
From the housing remove : 

• beyel pinion and its shims : 

• taper bearings; 

• bearing outer race by the aid of puller number 
17945060 (40 in fig. 125): 

• 
• 

bearing spacer; 

bare housing. 

{

Adlust teeth Clearance from 0.1 to 
0.15 mm (.0039+.0059") 
Available shim sizes 0.8-0.9-1-1 .1-1.2-
1.3 mm (.031-.035-.039-.043·.047-.051") 
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18.2 INSPECTION AND OVERHAULS 

Drive box 

Ensure that: 

• 
• 

there are no cracks or leakages in the casing; 

the bearing housing is not damaged or scored: 

• the union faces are not scored or damaged and 
perfectly smooth: 

• the seal rings are still efficient. Replace if crum
bled or have lost their efficiency; 

• all gaskets should be replaced even if they ap
pear to be stil l in good condi t ion. 

Drive box flange 

Ensure that : 

• flange is not cracked; 

• union faces are not scored or nicked: 

• bearing and seal housings are not scored or nic
ked; 

• efficiency of the seal. If crumbled or damaged, 
replace it. 

Distance shims 

Are available in 6 different sizes: 
O.B - 0.9 - 1 - 1.1 - 1.2 - 1.3 mm (.031 - .035 - .039 
.043 - .047 - .051") . 
Ensure the union faces are not scored or nicked. 

Internal toothed spindle lor reai· wheel coupling 

Ensure the surface supporting the ball bearings is 
faultless and dead smooth. also the internal teeth 
are undamaged. 

Bevel gear set 

The bevel set consists of a pinion and a .. Gleason ~ 
crown wheel. Ensure the teeth of these are nol 
chipped or excessively worn. Pinion shank shou ld 
be free of scoring and the splines dead smooth . 

Cage retaining ring 

Make sure Ihe contac t surfaces are dead smooth 
and not worn. 
Replace as necessary. 

Rear wheel spindle distance piece 

Check integrity of all contact surfaces. 

Gearing housings 

Ensure all coupling surfaces and the bearing hous
ings are not scored or worn. The gaskets should 
always be changed . 

Bearing spacer 

Ensure that its contact surfaces are nOI damaged. 



Bearing spacer shims 

Are available in 2 different sizes. Check their flatness 
or if they are excessively worn , and replace as ne
cessary. 

Bevel set securing nut In bearing housing 

Since the nut's tang was crushed to form a stop in 
one of the pinion grooves, when (e-assembling it is 
always advisable to change this nul. 

Rubber seals 

Mak,e sure they are still efficient. If crumbled or have 
lost their elasticity. replace. 

Drive shaft sleeve for bevel pinion 

Inspect the internal splines. If chipped or heavily 
scored, replace the sleeve. 

Circllps on main shaft 

Ensure of their perfect efficiency. If they have lost 
their elasticity, replace them. 

Drive shaft 

All splines should be in perfect state. If chipped or 
scared, replace the shaft. 

Double cardan Joint 

Ensure the internal splines are dead smooth and 
free from chipping or scoring. Ensure that the arti-

culation is not too slack or has hardened excessively, 
If nElcessary, replace the joint. 

Gaiter retaining bands 

Check for cracks or if they have lost its elasticity. Re
place, if necessary. 

Bevel pinion-crown wheel selection 

Ensure that both pinion and wheel bear the same 
leiter (ftA» or .. 8 .. , Ilg.126). 

011 leakages from the rear boll drive 

This check is done as follows : 

• Fit tool "Cn on the box (fig. 127). This tool can be 
made up using an arm of an old swing fork (right), 
welding on top of it a small plate filting an air tube 
valve. 

1 Porosity 

• Place the box in a water full basin and blow com
pressed air through the valve on tool «C .. (fig. 127). 
Any porosity will be evidenced by bubbles in the 
water. 
After detection, these are best eliminated using Dev
can " F .. compound N, 00 0'0200 (58 in lig. 35). 

2 011 leakage between seal and hollow spindle 

Ensure the seal is mounted with its lips and spring 
facing Inwards, also it has not lost its elastici ty or 
has crumbled. 
Check smoothness of the hollow spindle surface 
contacting the seal. If necessary. change the spindle 
and I or the seal. 
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3 Oil seeping through the box and the bottom 
suspension securing spindle 

If this spindle shows up oily. put some TELFLON 
00 01 00 00 tape on the threaded portion (57 fig . 35). 

18.3 RE·ASSEMBLY 
Taper bearing Quter races In the housing 

These are fitted using special punch part N. 179451 60 
(53 in fig. 128). 

I 

90 
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Housing and Its components 

Assemble these reversing the dismantling sequence 
ensuring that jf no parts have been changed, the 
number of shims between spacer and bear ing, also 
between bearing and bevel gear is the same. 

If any part has been replaced, a new shimming will 
be required. 
The nut is tightened using holding tool 1290 71 00 
(34 in fig. 124) and a wrench. If properly shimmed up. 
the pinion should turn freely but without any play 



Pressing the inner race of the rolier bearing on 
drilled pin 

This is done by the aid of 1001 part N. 17 94 84 60 
(30 in fig . 129). 

Pressing the outer race of the roller bearing in the 
bo, 

Do this using tool part N. 17 94 88 60 (56 in fig . 130). 

Housing on the box (fig . 131 ) 

When refitting housing .. A" on drive box " B~ , en
sure the oil passages in box " C .. and housing "D~ 
are perfectly lined up. Remember to fit seal .. E" 
between housing and drive box. 

Fitting the cover on drive box (fig. 132) 

Proceed as follows: 

• Position gasket .. A" on the box, fit shim "B" , and 
then the other gasket .. A" , paying attention to the 
alignment 01 the lubricating holes. 

Ensure also that the wording .. BASSO .. (C) faces 
downwards and the arrow stamped on cover ~ D .. is 
aligned with the arrow on box .. E ... Then lightly screw 
on the screws. 

Pinion-crown coupling (see fig . 133-133 /1) 

Ensure the plane formed by the gear set is in per
fect correspondence. Check this by : 

- -- -
130 

131 
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• Tighten the housing complete with pinion to the 
drive box using a couple of nuts "A~, washers, and 
spacers and this only provisionally. 

• Smear the crown teeth with lead oxide. 

• Now provisionally set up this group (crown wheel~ 

hollow spindle-cover gaskets and spacer) in the box, 
heeding to the arrow and the wording .. BASSO .. 
(low side). 

• Insert the legs of universal puller "A., (fig. 133) 
and secure them inside the dri lled pin . 

• In this fit a piece of light alloy .. B .. and screw the 
extractor on it. 

• Now evenly rotate pinion .. C", holding the crown 
in such way that the rotation leaves a contact trace 
on the painted section of the crown gear. 

• Different size shims are available for this adju
stment. 

Checking the crown-pinion clearance 

If the pinion crown contact is correct, the mark on 
the pinion teeth will be as shown in . 1,., pinion seen 
from driving side (fig. 134). 
If the contact is as shown at .. 2 .. (fig. 134), this 
means the crown is too near the pinion. Move the 
crown wheel away from the pinion and increase the 
shim thickness. 
II the contact is as shown at .. 3», the pinion is too 
near the rotational axis of the crown. Move away 
the pinion and reduce thickness of the bearing-pi-

133L-_______________________________________________________________ ~ 
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nion shim (see arrow .. 8 .. fig. 133/ 1). 
If the contact is as shown at «4" (fig. 134), the pi~ 

nion is too far from the rotational axis of the crown. 
Move pinion nearer to the crown and increase thick
ness of the bearing-pinion shim (see arrow ,,8 .. fig. 
133/ 1). 

If the contact is as shown at «5» (fig. 134). the 
crown is too far away from the rotational axis of the 
pinion. 

Approach the crown and reduce thickness of the 
box-cover adjusting shims. With a correct contact, 
the pinion-crown clearance should be 0.10-0.15 mm 
(.0039-.0059"). 

Assembling the box on the Ri H arm of the swing fork 

• Fit the wheel spindle spacer in the box. 

• After fitting the sleeve and spindle on the pinion , 
position the seal on housing "G" (fig. 131). and slip 
the rear drive box complete with shafts on to the 
double cardan jOint and the 4 studs in the holes of 
the swing fork right arm ",A", lig . 134. 

• Insert rear wheel spindle ,,8» (fig. 134/1) through 
the L/ H arm 01 the rear fork and the drive box. 

• Tighten nuts "C" (fig. 134/ 1) wilh their washers. 
Then withdraw wheel spindle " S .. which should co
me out effortlessly. 

If il offers any resistance, it is necessary to loosen 
nuts «C» and lurn the box 10 the right or to the left 
until the spindle can be withd rawn from the box and 
the swing fork arm without any effort. 
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FRAME 

Two paris make up the frame : one is of conventio
nal type and the other is formed by two bollom 
members which carry the engine, i.e. the cradle. 

A Inspecting and overhauling the frame 

After an accident, the frame should always be che
cked over for deformations, cracks, etc. against the 
sizes indicated in drawing page 135. 

B Center stand return spring 

Ensure it has not lost Its elasticity. 
Under a load of 30 kg ± 5% (62 Ibs), the spring 
should extend 10 mm (.39"). 
Free length is 94-95 mm (3.70-3.74"). 

C Side sland return spring 

Be sure il is sli l l efficient. 
Under a load of 10.2 kg (22 Ibsl. the spring should 
extend 7 mm (.27"). Free length is 183 mm (7.20"), 
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(.551" 

Closed LC 241 

II REAR SUSPENSION 

The machine fits 2 rear shock absorbers with hy
draulic dampers that can be adjusted to 3 different 
positions using the wrench supplied in the 1001 kit. 
In case of improper damper operation . they should 
be relurned to the manufacturers for overhauling 
(see drawing fig. 136 .. Vl 000 G5 .. and fjg . 138 .. 1000 
SP .. ). 

Spring features - V 1000 G 5 (Iig. 137) 

Free length : 293 mm (11 .53"). 
Length under 108 kg load (238 Ibs) should be 212 rnm 
(8.34"). 
Length under 130 kg (286 Ibs) should be 195.5 mm 
(7.69"). 
l ength under a load of 232 kg (510 Ibs) should be 
138 mm (5.43") 

mm 14 

136~ ________________________________________________________________ ~ 

A 
Load 
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1000 SP (fig. 138/ 1) 

Free length: 280 mm (1 1.023") . 
Length under a load of 52 kg (114 Ibs) should be 
237 mm (9.33"). 
Length under a load of 103 kg (226 Ibs) should be 
197 mm (7.75"). 
Length under a load of 145 kg (320 Ibs) should be 
168 mm (6.61"). 
Length under a load of 232 kg (510 Ibs) should be 
135 mm (5.31"). 

II any spring has deformed or is not within the above 
limits, replace. 

1237 

Closed L.C 241 

mm14 
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FRONT SUSPENSION AND 
STEERING 

FRONT FORK 

Removal Irom machine (fig. 139) 

After removing the front wheel as described in para 
23.1 , remove the fork as follows : 

• Remove windshield. 

• Unhook all electrical connections (headlight and 
turn signal indicators). 

• Remove screws .. A- and disconnect hydraulic ca
liper "B· from the fork covers. 

• Undo screws . M .... remove clips " N», and refit 
screws " M .. , 

• Undo screw and washer . p .. disconnect steering 
damper .. Ln from boltom yoke " Q,., 

• Undo bolls "Co> and remove the headlight from 
the fork lugs. 

• Undo pinch bolt .. 0 .. retaining hand lebar .. 0 .. 
and till the handlebar complete with instruments and 
controls over the fuel tank. 

• Undo nul .. E .. and steering unit securing bolts 
" F .. and .. G .. , 

• Undo nul . H .. and lake oul bearing cover .. I .. , 
when the fork complete with steering tube can be 
lilted up (make sure not 10 drop the bottom lark 
covers). 

Dismantling the fork cover wllh rod and damper 
from the lark legs (f ig. 140) 

Alter removing Ihe Irani wheel from the fork legs, 
front fender, headl ight, and calipers. proceed as 
follows : 

• Undo top screws .. A,. securing the cover assem
bly to fork tubes «B». 
I Move housings .. C .. upwardS. 

• Slide out the fork legs «D" complete with dam
pers from fork rods .. 8 ... 

Removing the fork inner tubes (fig. 141 ) 

After removing the fronl wheel, front fender, head
light, boltom fork covers with dampers, take away: 

• Allen screws secu ring the lark legs to lhe top link
ing plate .. A ... 

• Allen screws securing the lork legs to bottom yo
ke .. 8 .. and slip out both lark lubes .. C .. (See arrow 
.. 0 .. ). 

Front fork components (fig. 142) 

1 Screw, fronl fork lube securing. 

2 Washers. 

3 Spacer. 

4 Screw, damper. 

S Screw. 

6 WashF)r 



7 Fork sleeve. 

8 Screw, spindle securing. 

• Nul, spindle screw . ,. Oil drain screw from fork legs. 

11 Washer, oil drain screw. 

12 Studs, fender securing. 

13 Dust caps. 

14 Seal rings. 

15 Bottom caps. ,. Circlips. 

17 Rod ends. 

18 Tubes. ,. Damper nuls. 

2. Nylon caps, spring return. 

21 Dampers. 

22 Upper fork caps. 

23 Gaskets. upper caps. 

24 Bearings. cover retaining. 

25 Stay lubes. 

2. Springs, lower. 

27 Spacers. 
28 Top springs. 

2. Fork sleeves. 

3. Bottom yoke. 

Inspections 

Ensure that the chromed section of the fork rod 
which slides in the bottom cover is in good condi· 
tion and free from sea rings. Ensure also the rod 
is perfeclly straight and the threaded section unda
maged. 
Rod diameter (chromed portion): 34.715-34.690 mm 
(1.3662-1.365"). The bottom fork cover is in light 
alloy. Ensure its inner part is not scored or exces
sively worn. 
I/O of cover is 34.750-34.790 mm {1.367-1 .369"}. 
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Original rod-cover clearance 

0.045-0.100 mm (.00177-.0039"). 
Make sure the short spring in the fork has following 
sizes and loadings (fig. 145) ; 

A Free length 95 ± 1.5 mm (3.74.:t .0059"). 

B When cQmpressed to 91.5 mm (3.60") should give 
a load of 9:3 kg ± 3% (20 Ibs) . 

C When compressed to 60.9 mm (2.39") should give 
a load of 90.7 ± 3% (199 Ibs). 

Fork long spring (fig . 146) 

A Free length 336 ± 1.5 (13.22 .:t .0059"). 

B When compressed to 328 mm (12.91") should give 
a load of 9.3 kg ± 3% (20 Ibs ± 3%) . 

A 
B 

C 

\\:1 \\ 
\. \. \. \5 

A 
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C When compressed to 257 mm (10.11 ") should gi
ve a load of 90.7 kg ± Sf'/o (199 Ibs) . 

o When compressed to 219 mm (8.62") should give 
a load of 134 kg ± 3% (293 Ibs). 

• After an accident make sure the fork is not bent. 
See sizes in drawing fig. 143. 

• Ensure the dust guard on the fork covers are not 
cracked . 

• Check jf the circlip is still efficient. 

• Ensure the seals on the bottom covers are not 
crumbled or excessively hardened. 

• Check if the plastic ring on the damper rod is 
crushed or crumbled. 

• Check if both dampers are equally loaded. If not. 
replace them. 

• Check if the threaded portion of the fork tube and 
bottom yoke is stripped. If so, replace. 

• Ensure the steering bearings are still in good 
stale. If not, replace. 

Re-assembllng the dampers with rods and springs 
the fork covers (fig. 147) 

• Ensure that the Iwo slots on the inner pawls are 
a proper fil (on bush "A») and that the outer pawl 
"8,, of this bushing is a proper fit into the inner slot 
of leg cover "C'" 
To ensure if they are properly inserted (after filling 
the damper assembly on the cover «G»), it is neces
sary to gently turn the leg cover to the right or left 
(see arrow .. 0» until the pawls are heard to click 
home. At this stage, screw in aluminium screw and 
washer " E" on the bottom end of the cover to secure 
the damper rod-spring-nul assembly on the cover 
itself. 

Re-assembllng the fork and refitting it on the 
steering column 

Reverse the dismantling sequence bearing in mind 
to finally fill up the legs with oil. 
Quantity required for each leg : 0.080 Its (2 oz) for V 
1000 G5 and 0.090 (3 oz) for 1000 SP of AGIP F 1 fluid 
ATF Oexron or equivalent. 

Variables for 1000 SP 

Controls: 

• Ensure the long spring (fig. 146) has the following 
features : 

A Free length ' 336 ± 1.5 (13.22") 

B When compressed to 327.5 mm (12.893" ). Should 
give a load of 8 kg ± 3% (16.3Ibs). 

C When compressed to 239 mm (9.40") should gi
ve a load of 90.7 kg ± 3% (199.993 Ibs) . 

o When compressed to 219 kg (8.62") should give 
a load 01109,5 ± 3% kg . (231 Ibs). 
Check fork sizes against drawing fig. 144. 
Ensure the voltmeter and clock are In good condi
tions. 

Assembly 

Reverse the dismantling operations. 



SWINGING ARM 

22.1 INSPECTION 

Ensure the rear swing arm has no abnormal ben
dings or defective welding. Check condition of the 
bearing housings and smoothness of the union faces 
to the drive box. 
Check sizes drawing fig. 148. 

22.2 REMOVING THE BEARINGS FROM THE 
SWINGS FORK 

Use puller N. 189272 50 (55 in fig.149) to remove 
the card an joint bearing (to lake oul the fork spin
dle bearings use puller 12904700) (14 in fig. 150). 
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22.3 PRESSING THE OUTER RACES ON THE 
SWING ARM TAPER BEARINGS 

Press these in by the aid of punch N. 1794 52 60 (33 
in fig. 151). 

22.4 PRESSING THE BEARINGS INTO THE R/ H 
ARM OF THE SWING FORK 

Press this bearing in using punch 17 94 53 60 (31 in 
fig. 152). 

22.5 ADJUSTING THE SWING ARM PLAY (fig. 153) 

Ensure the swing fork oscillates freely without any 
play_ 
Be sure both spindles project by the same amount. 
This adjustment is best done using a screwdriver 
«A» and gauge .. e ... 

152 
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ED WHEELS 

23.1 REMOVING THE FRONT WHEEL · V 1000 G 5 
(fig. 154j 

• Fit stand part N. 1891 2450 (1 in fig.35) under 
the engine. 

• Undo bolts «F» and .. G,. that secure cal iper «A» 
to the L/H leg cover and by lightly raising the cali
per withdraw it from the brake disc . 

• Undo spindle nut ,,8 .. on the R/ H side. 

• Loosen the spindle-leg cover securing screw .. C .. . 

• Take out spindle .. 0 .. . 

• Take of the brake disc from the caliper bolted 
on the R/ H fork leg. 

Removing the front wheel hub (fig . 155) 

Operate as follows : 

Undo nuts «1" on the braking disc securing screws 
to hub .. 3», and take out screws «2» and spacer .. 7 ... 
Remove both drake disc spacing flanges ,,4 .. and 
from these remove bear ings .. 5". circlip, .. 6 .. and 
finally bearing spacer ,,8 .. , 

Inspection 

After stripping the hub, check the brake discs for 
scoring , also that the ftange joining face is not da
maged and the circlip still efficient. Replace, as 
necessary. 

Re-assembling the front wneel nub 

Reverse the dismantli ng sequence except that it is 
necessary to check wobbling of the disc with a 
proper gauge. 
Maximum wobble : 0.2 mm (.0078" ). 

154 
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Tighten the brake disc nuts to hub with a torque 
wrench set to 2.2-2.4 kgm (16-18 It. Ibs). Ensure 
all spokes are proper ly tensioned and the wheel is 
well balanced. 

Assembling the front wheelan the front fork legs 

Reverse the removal sequence. 
The spindle nut has to be tightened to a torque loa
ding of 14-15 kg (1OG-108 fl f lbs). 
Spacer ~ E .. has to be fitted on the R/ H side (fig. 154), 

23.2 FRONT WHEEL - 1000 SP 

Removal from front fork legs (fig. 156) 

• Fit stand N. 18 912450 (1 in fig. 35) under the 
engine. 

• Loosen screws "A .. securing the hydraulic cali 
per .. B» to the fork leg, raise the caliper with piping 
and pu ll it out from the disc. 

• Undo nut and washer .. C .. on the wheel spindle 
and remove spacer ,,0». 

• Loosen screws " E .. secur ing the spind le to fork 
rods .. E» . 

• Slide oul spindle .. F" with spacer "G" (from the 
L/H side). 

• Remove brake disc from the caliper on the bot
tom R/ H fork sleeve. 

Removing the front wheel hub (fig. 157) 

• Undo six self-locking nuts ,,1 .. and remove six 
screws «2». Remove both brake discs ,,3». 

• Using a suitable punch remove both bearings 
" 4,, wilh spacer ,,5» . 

157 L-________ ~2 __ ~ __ ~ ____ ~~ ____________ ~ __________ ~ ____ ~ ______ ~ 
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Inspection 

After completely stripping the hub, check for :lny 
brake disc scoring and if the hub portion contact ing 
the discs is not damaged. • 
Check also condition of the wheel bearings and if 
any part is not perfectly efficient, replace it. 
Be sure the wheel is quite true and there are no 
axial clearances or wobblings (see fig. 158). 

Re-assembling the wheel hub 

Reverse the dismantling sequence, ensuring there is 
no disc lIoating, checking this with a gauge. 
Maximum allowed wobbling: 0.2 mm (.0078"). 
Tighten the securing screw nuts with a torque 
wrench set to 2.2-2.4 kgm (16-18 ft./ lbs). 

Re-assembling the wheel on the lork legs 

Reverse the dismanlling operations. Ensure spacer 
"0,, on spindle " F" is fitted on the R/ H side and spa
cer "G" on the left (fig. 156). 
The spindle nut is lightened to 14-15 kgm (100-108 
ft. l1bs) with a torque wrench . 

23.3 REAR WHEEl - V 1000 G 5 

Removing the rear wheel from the swing fork arm 
and rear drive box (fig, 159) 

Proceed as follows : 

• Undo the bolt securing the L/H muffler to the 
frame, remove cli p and the muffler from the exhaust 
pipe. 

• Undo nut .. 8» on the spindle drive box side. 

• Loosen spindle securing boll «C .. to swing fork 
arm , 

• Remove spindle " D .. from rear drive box , hub 
and swing fork arm. 

• Remove brake disc from caliper " E». 

• Slip off plate and caliper complete with piping 
and secure it to the frame lube. 

• lean the machine to the right just su fficiently to 
allow wheel «F» to drop out. 

Stripping the rear wheel hub (f ig, 160) 

Remove screw «1», washer ,,2» , and lockplate ,,3 ... 
Remove circlip «4» , cush drive plate "5,, and rubber 
blocks «6 ... 
Undo nuts .. 7 .. and remove screws ,,8», 
Withdraw brake disc .. 9 ... 
Remove seal "10» , flage «11», and from this, seal 
.. 12», bearing .. 13" and from the other side bearing 
.. 13 .. , washer «14», gasket «IS» , and finally spacer 
.. 16 ... 

Inspection 

• Ensure the cush plate retaining circlip has not 
lost its elasticity. 
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• Ensure the cush drive plate in undamaged. 

• Ensure the cush drive rubber blocks have nol 
hardened or crumbled. 

• Check for any scoring of the brake disc. 

• Ensure the bearing-flange ci rclip is still efficient. 

• Check condition of the bearings. 

• Ensure all spokes are properly tensioned and the 
wheel is true. 

Re-fitting the rear wheel an the swing arm and drive 
box 

Reverse the dismantling sequence ensuring caliper 
plale ~ E .. (fig. 159) is inserted in the swing arm lug. 

23.4 REAR WHEEL· 1000 SP 

Removal (fig . 161 ) 

Proceed as follows : 

• Set the vehicle up on the center stand . 

• Loosen spindle securing nut «A» with waster «8-
from spindle "C,.; drive box side. 

• Loasen screw .. D» securing spindle "C .. to the 
swing fork arm. 

• Withdraw spindle .. C .. from drive box, wheel hub, 
and the swing arm. 

• Withdraw plate .. E» complete with hydraulic ca
liper and tubing, securing it to the frame tube. 

• lean the machine to the right just sufficiently to 
allow the wheel to drop off the swing arm and drive 
box. 
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Stripping the rear wheel hub (fig. 162) 

Operate as follows: 

• Undo screw .. 1" with spring washer .. 2 .. , remove 
flange «3», and friction ring «4". 

• Remove cush drive plate «5» and the 12 rubber 
blocks. 

• Undo self locking nuts «7» and remove spindles 

• Remove brake disc «9». 

• Remove gasket «10 .. and U H circl ip «11 ». 

• Remove both bearings .. 12 .. and spacer .. 13». 

• Take off hub «14» from wheel «15». 

Inspection 

After all parts have been removed from the hub. 
check that: 

• the cush drive blocks are not crumbled or har
dened; 

• the bearing plate is undamaged; 

• the flange is not deformed; 

• the gasket is still in good condition; 

• Circlip and bearing are undamaged; 

• Brake disc is not scored and the flat surface con
tacting the disc is undamaged. 

• Finally check end play and float ings against draw
ing fig. 163 and balancing of the wheel (para 23.7). 

Re-titting the rear wheel 

Reverse the removal sequence ensuring the plate 
carrying caliper «E» (fig. 161) is inserted in the lug 
on the L/H swing fork arm. 

Parallelism 
0.3 mm 1.0118'') -

Offset 

0.3 mm '.0; ""'l 
Concentricity I 
0.3 mm (,Otts") 

-f-

1ft 
I 

Parallel ism 
0.3 mm (.0'18") - -------

Concentricity 
0.3 mm (.0118") 

~Ttle a~mlssible 
arror IS __ 
on this axis 
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23.5 TIRES 

The lire condition is of main importance as the sta
bility, riding comfort. and even Ihe ride(s safety are 
largely dependent on the state of the tires. 
Never use 'ires with tread less than 2 mm (.078"). 
An incorrect tire pressure can also affect stability 
and cause rapid deterioration of the tire itself. 
Correct pressures are : 

Front wheel 

Ol"le or two persons: 2.1 kg/em' (30 p.s.!.). 
Rear wheel : - 1 person 2.4 kg /cm' (34 p.s. i.). 

2 persons 2.6 kg /cm' (37 p.s.i.). 

These data are intended for normal use (touring). In 
case of high way or constant high speed ridi ng, in
crease tire pressure 0.2 kg /cm' (2.8 p.s.i.). 

23.6 TENSIONING THE WHEEL SPOKES - V 1000 
G5 

Make sure all spokes are properly tight and the 
wheel perfeclly true. 

• Turn the wheel by hal"ld checkil"lg wi th a slip 
gauge for any offsets. If necessary tighten the left or 
right spokes until the wheel turns freely without any 
wobbling. This check should be made after the first 
500 km (300 miles) and then every 1500 km (900 
miles). 

23.7 WHEEL BALANCING 

To improve stabili ty and decrease vibrations at high 
speeds, the wheels have to be properly balanced . 
A good wheel balancing is obtained as follows : 

• remove the wheel and set It up on a larked stand; 

• spin the wheel lightly several times and watch if 
it stops always in different positions. If so. the wheel 
is perfectly balanced : 

• if one point of the wheel always stops at the bot
tom, put a suitable weight on the other side: 

• repeat the operation until the wheel is correclly 
balanced. 
This check should be done after the first 500 km 
and then every 1500 km (900 miles). 

23.8 TIRE REMOVAL AND REFITTING _ V 1000 G 5 

If the tires have an arrow on their sides. lit them as 
follows : 

• the rear wheel with the arrow turned towards the 
riding direction : 

• the front wheel. with the arrow turned against the 
riding direction. 

23.9 TIRE REMOVAL AND REFITTING - 1000 SP 

This model fits light alloy rims which offer higher 
mechanical resistance but may suffer damage from 
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a functional and aesthetical aspect if improper toot
ings is used for the removal and refitling operations. 
Under the circumstances. never use tools that have 
ribbings or sharp edges on the side contacting the 
rim. 
The contacting surface of such tooling has to be 
very wide, smooth, and with rounded edges. The 
use of one of the lubricants available on the mar
ket for this purpose will greatry facilitate tire sliding 
and setting on the r im, preventing also overloads on 
the tools. 
It [s also very important for the lire beads to be pro· 
perly entered into the center rim groove. 
11 the tires have an arrow on their sides, fit them as 
follows : 

• the rear wheel with the arrow turned towards the 
riding direction; 

• the front wheel . with the arrow turned against the 
riding direction. 

23.10 CHECKING AND OVERHAULING THE 
BRAKING CIRCUITS - RIGHT FRONT, LEFT FRONT, 
AND REAR BRAKES (fig. 164 and 165/ 1) 

1 MAINTENANCE 

For a good working 01 the brakes, the lollowing in· 
structions should be strictly followed : 

• Periodically check the fluid level in the reservoir 
for the Iront and rear master cylinders: it should ne
ver fall below the partition in the reservoir. 

• Periodically or whenever necessary top up the 
fluid in the reservoirs (every 5000 km = 3000 miles 
or so) . For topping up use only fresh lIuid taken from 
sealed containers to be opened just before use. 

• Every 15.000 km (9500 miles or so) or at least 
once a year, completely renew the oit in the brake 
circuits. 
The Ituld Itexible pipes have to be always full and 
without air; a long and elastic movement of control 
levers "B .. evidences the presence of air inside the 
pipes. 
When cleaning the braking circuits use only fresh 
ftuld. Never use alcohol to clean or compressed air 
to dry. Use : AGtP F. 1 Brake Fluid (SAE J 1703 B). 

2 AIR BLEEDING FROM BRAKING CIRCUITS -
V 1000 G 5 (fig. 165) 

This operation is required when the movement of 
the control levers is tong and elastic because of the 
presence of air inside the braking circuits. 
To bteed the air, operate as follows : 

Braking circuit for right front brake 

• Turn the handlebar until lIuid reservoir .. A .. rea· 
ches the horizontal position. 

• Fill up reservoir, if necessary, taking care that 
during the bleeding operation the fluid does not go 
lower than the transparent section of it. 

• Act on one caliper half .. F" at the time as follows : 

1 remove rubber covers and fit a transparent fie· 



xible duct .. G" of which the other end is plunged in 
transparent container " H" partially filled with fluid 
of the same type. 

2 Loosen drain plug ~E». 

3 Completely operate control lever «B» on the han
dlebar several times: release it slowly and wait a few 
seconds before pulli ng it again. Repeat the operation 
until the pipe plunged into the transparent container 
«G» emits airless fluid. 

4 Keep control lever .. B .. fully pulled and lock drain 
plug .. E» . Then remove plastic pipe «G» and remount 
the rubber cap on drain plug. If the bleeding opera
tion has been correctly done, a direct and efficient 
working of the fluid will be immediately perceived 
after the Initial idle movement of lever "B», If nol, 
repeat the ai r bleeding operation. 

Front teft and rear braking circuit (fig, 166) 

Ca rry out the same operations as indicated in «Check
ing Ihe brake fluid level and changing the brake 
fluid in the reservoir .. except pOint 1 and in .. Bra
king ci rcuit for the righ t front brake,. except pOints 
,,3 .. and ,,4 .. which are replaced as fo llows: 

1 Fuid level in the re~~rvoir is indicated by warning 
light ~10" in fig.4 located on the instrument panel. 
Fill up when this light comes on. 

3 Completely operate pedal "B" etc. 

4 Keep pedal ~B .. fully pressed down etc. 

Checking the brake fluid level and changing the 
brake f luid In reservoir (fig. 165-166) - Model .. V 1000 
G5» 

For efficient brake operation, the following direc
tions should be followed strictly: 

1 Periodical ly check the fluid level in reservoir .. A". 
It should never be below the transparent part of the 
reservoir part ition. 

2 Periodically, or whenever necessary, top up lIuid 
reservoir "A.,. after loosening plug .. 0 ,. and taking 
olf the gaiter (fig. 165). 
When the fluid falls under level in the reservoir for 
the front left and rear brakes , this is warned by an 
optical indicator on the panel .. 10 .. In f ig. 10 connec· 
ted to solenoid "Cn llig. 166) 
To top up this reservoir it is necessary to undo plug 
,,0» of master cylinder .. A .. (fig. 166), after discon
necting the electrical connections. 

To top up use only fresh fluid taken from sea led 
containers to be opened Just before use, 

3 Completely renew the brake fluid every 15.000 km 
(9500 miles) or at least once a year. The flexible 
pipes should always be full and without air. A long 
and elastic movement of control levers "B .. eviden
ces the presence of air inside the pipes. 
When cleaning the braking circuits use on ly fresh 
fluid . 
Never use alcohol to clean or compressed air to dry. 
Metal parts are best cleaned with Trichloroethylene. 
Fluid to be used : AGIP F.1 . Brake f luid - SAE J 
1703B. 

~. 
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4 Air bleeding from the brake circuits 1000 SP 
(fig. 167-168) 

This operation is required whenever the movement 
of the control levers is long and elastic due to the 
presence of air bubbles in the circui ts. 

Braking circuit :01 right Iront brake (Iig. 167) 

• Turn the reservoir until the master-cylinder-re
servoir assembly reaches the horizontal position. 

• If necessary, top up fluid reservoir .. A ... ensuring 
that during the bleeding operation the fluid level 
does not drop below the transparent section. 
8y acting on caliper .. E .. : 

1 Take off rubber caps " M .. and on drain plug " F .. 
fit a transparent f lexible pipe "G .. of which the other 
end is plunged inlo a Iranspe:rent container " H .. par
tially Idled up with f.Uld of the same type. 

2 Loosen drain plug " F ... 

3 Pull handlebar control lever .. 8 .. and release It 
slowly. waiting a few seconds before pulling it again . 
Repeat the operation several times until airless fluid 
comes out from the pipe at the container end . 

4 Keep control lever .. a" fully pulled and tighten 
drain plug " F .. . Then remove pipe .. G" and refit rub
ber caps .. M .. on the drain plug. 
If the air bleed ing operation has been carried out 
correctly, the efficiency of the braking action will 
be immediately fell after the initial movement of le
ver «a .. . 
If not, repeat the operation . 

5 FRONT LEFT AND REAR BRAKE CIRCUITS 

Bleeding the air from the master cylinder to the 
pressure control valve (fig. 168) 

1 Fill up reservoi r .. I .. (fig. 169) . ensuring that du
nng the bleeding operation the lIuid does not drop 
below the minimum level. 

2 Bleed the air from control va lve .. L .. : 

• iii a trasparent pipe .. G" on dra in plug " F .. with 
the other pipe end plunged Into a transparent con
tainer ~H» partially filled up with fluid of the same 
type: 

• loosen plug .. F ... 

3 Operate the brake control pedal "F. (Iig . 169) 
releasing it stowly and waIting a few seconds before 
pushing it down again. Do this several times until pipe 
end .. G .. plunged into the container emits airless 
fluid. 

4 Keep pedal " F .. fully pressed down and lock 
drain plug "F .. (fig. 169). Remove pipe .. G,. and refit 
rubber cap .. M .. on drain plug " F". 

Bleeding the air from the flow control valve and th e 
rear wheel brake disc caliper (fig. 168) 

Proceed as previously except paint 2 which is repla
ced as follows : 

2 After removing rubber cap .. M-. on drain plug 
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.. F~ of caliper "E" on the L/H swing fork arm fit tran
sparent flexible pipe «G» with the other end immer 
ged in !rasparen! container " H .. partial ly filled with 
lIuid of same type. 

Bleeding the air from the pressure control valve 
to the caliper on the L/H fork cover (fig. 168) 

Proceed as previously described (points 1, 3, 4) whi
le point 2 is replaced by: 

2 Remove rubber cap .. M" and on drain plug .. F» 
of Li H caliper .. E" fit transparent pipe "G .. with the 
other end plunged in container .. H .. partially filted 
with fluid of same type. 
If the air bleed ing operation from the front left and 
rear brake circuits has been done correctly, the ef
ficiency of the braking action will be felt immedia
tely after the initial run of the pedal. If not. repeat 
the operation. 

6 Checking the brake fluid level and changing the 
brake fluid In the reservoirs-master cylinders (fig . 
167-168 -1000 SP) 

For good brake operation, these directions should 
be followed strictly: 

1 Check the flu id level frequently. It should never be 
below the transparent section .. C .. of reservoir "A .. , 

2 Periodically, or whenever necessary, top up re
servoir "A" after loosening cap .. D .. and removing 
the gaiter (fig. 167). 
The fluid level for the left front and rear brake re
servoir is indicated by a warning light (10 in fig. 11 ) 
on the panel which is connected to solenoid .. H" 
on the plug (see fig. 169). 
To top up this reservoir it is necessary to undo plug 
.. H .. of master cylinder .. I .. (fig. 169), after discon
necting all electrical cables. To top up use only fresh 
fluid taken from sealed containers to be opened just 
before use. 
3 Every 15.000 km (9500 miles) or at least once a 
year renew the brake fluid completely, 
The fuel pipes should always be full and without air : 
a long and elastic movement of control lever uB» 
evidences the presence of air inside the pipes. 
When cleaning the braking circui ts, use only fresh 
fluid. 
Under no circumstances, should alcohol be used for 
cleaning or compressed air for drying. For metal 
paris use Trichloroethylene. Fluid to be used : Agip 
F. 1. Brake Fluid SAE J 17038. 

7 General procedure to be followed in removing 
any of the braking ci rc uit components 

All external parts of the brake circuits should be 
cleaned thoroughly before any attempt is made to 
dismantle them. Plug up the pipe ends to prevent 
the entrance of foreign matter. 
All dismantled metal parts should be cleaned with 
trichloroethylene white brake fluid has to be used 
for the rubber components. 
Ensure thai no trichloroethylene gels in touch with 
rubber parts. Handle highly precise parts with great 



care to avoid possible damages. After cleaning dry 
up all parts with a clean cloth and lightly smear the 
cylinder walls and piston with brake lIuid to avoid 
corrosion. 

23.11 MASTER CYLINDER FOR THE RIGHT 
FRONT BRAKE (fig. 170) 

It is located on the R/ H side of the handlebar. 
Ensure that there Is a clearance of 0.05-0.15 mm 
(.0019-.0059") between Iloaler and lever end on the 
master cylinder. 
If not, adjust as described in para 6.2. 
Periodically lubricate scraper ring ,,7 .. and the stem 
of floater ,,4,. using the specified fluid. 
Never use mineral oil or grease. 

Overhaul and replacement of parts for the right front 
master cylinder 
Tools to be used 

In case of improper operation of the master cylinder 
(fluid leakage at the lever end with decreased brak
ing efficiency). it is necessary to change gasket ,, 5 .. 
as follows : 

1 Drain fluid from the reservoir. 

2 Disconnect the pipe from master cylinder to 
right front caliper. 

3 Plug up all pipes. 

4 Remove master cylinder Irom the handlebar after 
laking off the throttle grip and the starter button. 

S Remove control lever Irom body ,,2 .. alter undo
ing nut «17», washers "16,, and ,,14 .. , also screw 
.. 15 .. . 

6 Insert tool 149264 00 (4 in fig. 171) into the fluid 
pass hole and by lightly tapping with a mallet push 
fJoater .. 4 .. outwards, making sure not to score or 
scratch the hole walls and the outer surface of the 
floater. 

7 From the floater remove scraper ,,7». lockring 
"6,,. and lip seal "5,,. 

8 From master cylinder remove relurn spring .. 3 .. . 

9 If necessary. remove plug .. 12 .. with gaiter .. 9 .. . 

10 Clean floater and master cylinde r body accu
rately, checking if scored or damaged. Check also 
110 of master cylinder body and 0 10 of lIoaler. Max 
allowed I/ O of master cylinder hole 12.B43 mm 
(.5055") . 
Min allowed % of floaler 12.657 mm (.4982"). 

11 Fit new gasket on floater "5,, using tool 
18926500 (5 in fig . 172) and N. 18926600 (7 in fig. 
172). Pay attention to the mounting pOSition of 
gasket .. 5 .. . 

12 Fit lockring «6", scraper .,7" , washer .. B .. and 
return spring «3» on floater. 

13 Fit the whole assembly in the master cylinder 
hole , Iii lockring ,, 8» in ils housing using tool 
18926700 (9 in l ig. 172) and a mallet to lap unti! 
the washer is at its travel end. 

14 Refit control lever on master cylinder «2 .. , secur
ing in with screws .. 15», washers .. 14 .. and " 16,,. and 
nut .. 17». 
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1S Refit the complete master cylinder on the R/ H 
side handlebar, the twist grip control , and the start
slop switch. 

16 Connect the lIuid delivery pipe from caliper to 
master cylinder body. 

17 Check clearance between floater and lever end 
on the right front brake master cyli nder. 

18 Fill up fluid reservoir and bleed the air from the 
braking circuil. 

19 Refit gait~r «9» and screw in plug «12". 

Note - Before mounting moisten all metal and rubber 
parts with brake fluid or recommended grease. Ne
ver use minerai oils or greases. 

23.12 MASTER CYLINDER FOR LEFT FRONT 
AND REAR BRAKES (fig. 173) 

It is centrally located on the R/ H side of the vehicle. 
Remove the R/ H side cover to get access to it. 
Ensure there is a 0.05-0.15 mm (.0019-.0059") clea
rance between floater and lever end on the master 
cyilinder If not. adjust to correct clearance. 
Periodically lubricate scraper ring u9» and floater 
stem .. 5" , using brake fluid . Under no circumstan
ces whatever mineral oils or greases should be 
used. 

2 • Master cylinder body 
3 - Piston return spring 
4 - Piston 
5 - Lip seal 
6 - Piston stop washer 
7 - Wiper ring 
8 • Wiper ring SlOP washer 
9 - Bellow 

12 • Plug, complete 
13 - lever adjusting screw 
14 • Crinkle washer 
15 - lever Ibeing screw 
16 - Washer 
17 - SeU locking nul 
18 • Master cylinder ' ix lng screw 

14 13 
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Overhaulings and replacing components of the L / H 
and rear brakes master cylinder 

1 Disconnect the fluid delivery pipe from reservoir 
to banjO union (for model 1000 SP from reservoir 
to the union with pressure control valve). 

2 Drain the lIuid from the reservoir. 

3 Plug up fluid delivery pipe. 

4 Remove master cylinder from frame. 

S Undo nut .. 17,. with washer .. 16· and remove le
ver screw " IS. and the lever from the master cylin
der body. 

6 Fit tool 14 92 64 00 (4 in fig . 171 ) into the fluid pas
sage hole and push out floater .. 5 .. by lightly tapping 
with a malleI. taking care not to score or scratch the 
hole walts or the outer surface of the floater .. 5". 

7 From floater ,,5 ~ remove scraper r ing 9, lockring 
.. 8". and lip seal .. 7 ... From the other side remove 
toroidal gasket .. 6 ... 

8 From the pump body ( .. 2 .. ) remove return spring 
.. 4" and spring guide cap .. 3". 

9 If necessary, remove plug complete with gasket 
. 14 ... 

10 Clean accurately floater and master cylinder. 
checki ng for any scoring or damages. 
Check also I/ O of master cylinder and 0 10 of lIoa
ter. 
Max allowable hole dia . 15.918 mm (.626

N

) . 

Max allowable floater dia. 15.832 mm (.622"), 

-
~:::::::::::::::::::::::::::::::::::::;'7' 

P] ! ruE::r:p 
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2 - Master cylinder body 
3 - Spring guide cap 
4 - Piston retllrn spring 
S - Piston 
6 - Toroidal seal 
7 - Up &el' 
8 - Stop washer 
9 - Wiper ring 

to - End ring 
11 - Gasket 
14 - Plug. complete 
16 - Washer 
17 - Sell locking nllt 
18 - lever lilcing screw 

--
172 
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11 Refit gasket "T .. on floater using 100114926500 
(6 in fig. 174) and gasket .. 6" using tool 149266 00 (6 
in fig. 174). 

12 On floater assemble stop washer .. 8», scraper 
ring .. 9 .. , and insert return spring ~4» with guide ,,3 .. 
on floater. 

13 Fi t the enti re assembly in the master cylinder 
hole, f it scraper ring relainer .. 10 .. in its housing 
using a mallet to tap on tool 14926700 (10 fig. 174) 
unti l the retainer is heard to click home. 

14 Refit the complete master cylinder on the frame. 

15 Refit control lever on master cylinder body , se
curing it w ith screw .<18», washer «16 .. , and nut .. 17 .. , 

16 Connect the fuel delivery pipe from master cylin
der to con nector (tor model 1000 SP from master 
cylinder to the connector with pressure control 
valve). 

17 Ae-check clearance between floater and lever 
end on the master cylinder. To adjust, operate on 
screws " 15», after undoing nut ,,17,., till the correct 
distance is reached. 

18 Fill up the reservoir wi th fluid up to its maximum 
level. 

19 Fully screw in plug and washer «14 .. on the 
pump body. 

NB Before mounting lightly moisten the rubber and 
metal parts with brake fluid : under no circumstances 
use mineral oils or greases. 

23.13 BRAKE CALIPERS (FRONT LEFT AND REAR 
FOR MODEl V 1000 G 5 - REAR FOR 1000 SP 
(fig. 175) 

1 The calipers consist of two light alloy bodies "2,, 
and ,,3 .. joined up by two screws .. 8 ... 

11 8 

2 A round housing is machined in each caliper half 
which acts as a piston guide (<<5»). 

3 Sealing is ensured by a gasket (,,4») lodged in a 
groove inside the cylinder. 

4 The sealing is automatically adjusted as with the 
wearing of pads «9», the piston exit out o f the cylin
der housings increases. 

5 Dust cap «6 .. prevents the entrance of moistness 
and foreign matier. 

6 The 2 pistons act directly on the 2 pads which are 
secured by 2 pins .. 10 ... Taper pin .. 12" pressed 
by spring «11 .. prevents pad flapping and makes disc 
setting easier after braking. 

7 Cover .. 13 .. , elastically mounted on top of the 
caliper prevents the pads from getting too much weI. 

8 Brake fluid is delivered to caliper through the ho
le in the half body. Hydraulic connection between 
caliper bodies is through two inner holes. Sealing is 
assured by gasket .. 7 ... Each caliper body is provided 
with a drain plug .. 14 .. for air draining. 

23.14 FRONT BRAKE CALIPER - 1000 SP 
(fig . 176) 

It is the same as for model V 1000 G 5 except that 
the drain plug is litted on the caliper without any 
ear. 

A Inspections and controls (fig. 177) 

Every 5000 km (3000 miles) check pad wear as fol 
lows: 

• Remove cap .. A .. . 
• Remove taper pin band .. D .. , spring " I .. , and pin 
.C· 
• Extract the pads. Thickness should be : 

• new pad 9 mm (.354"): 

• wear limit 6 mm (.236") . 

If under the wear limit, replace the pads. The fric
tion material should never be used to the point whe
re the metal plate comes to the surface as if this 
contacts the disc irreparable damage would ensue 
and there would be no friction for thermal insulation 
between fluid and pad . 
Replace pads as follows : 

• Push the pistons into the caliper bodies with 
care so as not to damage the dust caps. 

• Fit new pads .. E". 

• Fit pad retaining pins, spring. and center pin. 
pin " B ... 

After these pad replacing operations it is not neces
sary to bleed the air from the braking circuits. 
Al l that needs to be done is to actuate the handlebar 
control lever or pedal several times unt il the plun
gers return to their normal position (pads about 
0.2 mm (.0078") away from the disc) . 
Important Do not brake vigorously on new pads but 
alto:ov them to settle down completely. 

NB When replacing the pads it is welt to drain so
me fluid from the reservoir as the return of the plun
gers into the cylinder may cause overflowing in the 
reservoir. 



B Inspection and replacement of caliper components 

The replacement of the sealing gaskets is necessary 
when fluid leakages occur. Fluid traces will be seen 
on the brake discs and calipers and the fluid level 
in the reservoirs will get lower and lower. 
Fluid leakages also involve poor braking efficiency 
and an elastic movement of the control lever or 
pedal. 
The caliper gaskets are replaced as follows : 

Remove and plug up fluid delivery pipe. 

2 Remove caliper from fork members. 

3 Remove the pad housing cover. 

4 Remove spring and pins and take out pads. 

5 Separate both hail-calipers. 

6 Remove dust guard cap from the leaking caliper 
body. 

7 Remove piston 'rom caliper half using a compres
sed air jet, paying attention not to score the piston 
surface. 

8 Remove the defective gasket from its housing 
by the aid of a needle taking care not to score the 
cylinder walls. 

9 Clean accurately the piston and cylinder hou
sing, checking their condition. It is well also to check 
l t ~ 01 the cylinder housing and 0 10 of the piston. 

Calipers for front 3nd rear brakes, V 1000 G 5 and 
front only for 1000 SP 
Max admissible cylinder housing dia. 38.071 mm 
(1 .497"). 
Max admissible piston dia. 37.936 mm (1.493"). 

2 _ Hall caliper. right and left without lug. 
3 - Hall callpel. rlghl and lett with lugs 
.. - Seal 
5 - Piston 
6 - OuSI washer 
7 - Gasket 
8 - Caliper joining screw 
9 - Pads 

10 - Pad retaining pin 
11 - Pad spl ing 
12 - Pad posltionlng pin 
13 - Pad protection covet' 
14 - Drain plug 
15 - Oust cap 
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2 _ Hall caliper, right and left. without lugs 
3 - Hall caliper, right and leU, with lugs 
4 _ Seal 
5 - Pislon 
6 - Dusl washer 
7 - Gasket 
8 - Caliper joinmg IIcrew 
9 - Pads 

10 - Pad retaining pm 
11 _ Pad posilioning spritlO 
12 - Pad positioning pin 
13 - Pad protection cover 
14 - Drain plug 
15 - Dust cap 
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Caliper for rear brake - 1000 SP 

Max cylinder housing dia. 48.071 mm (1.890"). 
Max piston dia. 47.936 mm (1.887"). 

10 Fit a new gasket in cylinder housing groove. 

11 Fit piston in cylinder housing (introduce this by 
finger pressure only). 

12 Fit dust guard cap checking for any damage and 
secure it in its housing on both piston and caliper 
bodies. 

13 Join the two caliper bodies, taking care that the 
gasket is properly lodged in its housing. Tighten the 
screws to a torque wrench load of 4--4.5 kgm (29-
33 tbs f ft) . 

14 Reassemble caliper on fork member, screwing 
in its securing screws to a torque wrench load of. 
4 + 4,5 kgm (29-33 Ibs 1ft) . 

15 Fit pads on pins. pin retainer. and spring with 
tapered pin. 

16 Connect rluid delivery pipe to caliper. 

17 Bleed the air from the braking circuit. 0 0 not 
use minerai oils or g reases. 

23.15 BRAKE PADS 

Brake pads are marked as follows : 

V 1000 G 5 

• front right and rear (whi te) FERIT I D 332 GG ; 

• front left (red) FERIT 110 330 FF. 



1000 SP 

• front (white) FERIT ti D 322 GG ; 

• rear (blue) FER IT lID 334 FG. 

23.16 PIPES 

Check the condition 01 all lIexible pipes accurately. 
II in any way damaged, replace them immediately. 

23.17 BRAKING DISCS 

The braking discs are rotating bodies contacted by 
the pads during the braking action . Consequently, 
their features can markedly affect braking efficiency. 
For use on motorcycles, the disc surface has been 
special ly treated to prevent oxidation. 
The same treatment is done on the disc braking 
parts but after a few bra kings this protection wears 
off and creates ideal conditions for correct pad-disc 
coupling . 

Inspection and checks 

It is very important for the disc to be perfectly clean 
without any rusting, oil . grease or other impurities 
and free from scoring. Damaged discs should be dis-

23.18 BRAKING CIRCUIT FAULTS 

CAUSE 

Brake screeches 

Caliper not completely tightened 
Defective or missing springs 
Pad excessively worn out 
Greasy or oily pads 
Incorrect type pads filled 

Excessive disc overheating on normal riding 

Pistons jammed, pads stuck to disc 

No play at control fever 

Poor brakIng 

Oi ly or greasy disc 
Excessively worn or vitrified pads 
Oily or greasy pads 
Jammed pistons 

Brake locks 

Friction coefficient of pads too high 
High disc oxidation 

man lied and ground on a special machine; the 
maximum admissible offsets in a disc are: 

• parallelism of contact surface with disc braking 
section : 0.050 mm (.0019") ; 

• flatness of braking surface : 0.050 mm (.0019"): 

• parallelism of the disc circular braking part: 0.015 
mm (.00059") ; 

• pa rallelism of disc braking part (radial check) : 
0.060 mm (.0023") . 

Disc diameters 

Fron! disc die. Rear disc dis . 

300 mm (11 .S11") 242 mm (9.52") 

Thickness of front and rear discs 

Original Minimum 

6.250-6.450 mm (.246-.254") 5,SOO mm (.22S") 

In case of disc replacement or overhauling, it is ne
cessary to check d isc .. floating" with a gauge, en
suring that the reading is no more than 0.2 mm 
(.0078") . 
If more than this, check the disc mouting position 
on the hub, also wheel bearing play. 
The discs are bolted to the hub with a torque wrench 
set at 2.2-2.4 kgm (16-1S f!. f lbs) . 

REMEDY 

Screw in securing screw 
Fit new pin 
Fit new pads, after checking condition of disc 
Replace pads 
Replace pads 

Check piston conditions, clean pad housing in 
caliper 
Adjust lever playas directed 

Clean disc 
Replace pads, check disc 
Replace pads 
Free pistons 

Fit correct pads 
Grind in disc 
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CAUSE 

High pad wear 

Pad locked In housing, braking disc constantly 
touching 
Pistons Jammed 
Disc deeply scored 

Irregular or slantway pad wear 

Dirty pad housing 
Poor sliding of pistons 
Defec tive pad spring 
Caliper mounted slantways 

Control lever or pedal too long 

Brake disc floating more than 0.2 mm (.0078") 
Air bubbles in braking circuit 
Brake disc deeply scored 

Non-return 01 master cylinder floater 

Staple securing screws too tight 
Lever securing bolt too tight (non original bolt) 
Lever-housing incorrectly coupled In master cy-
li nder 
Scraper r ing deformed by etching liquid 
Dirty brake fluid 

Defective floater return spring 

Fluid leakages from reservoir 

Gaiter not properly positioned 

Damaged gaiter 
Damage fluid reservoir rim 

23.19 RECOMMENDATIONS 

All rubber parts of the braking circuits (for master 
cylinder : gaskets, scraper ring and gaiter; for caliper 
halves: gasket and dust guard cap) are made 01 a 
special compound resisting to brake fluid. These 
parts. however, cannot stand the etching action of 
mineral oils, solvents and /or diesel oil which are 
sometimes used to wash down the machine. 
Accordingly, it is strongly recommended to avoid 
contact of these liquids with the rubber parts in the 
circuit. For Instance, it may occur that the master 
cylinder scraper. with contact with gasoline or die
sel oil, will melt and glues to the floater, affecting 
its sliding action. 
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Clean pad housing in caliper, check if properly 
housed in guides 
Restore sliding condition 
Grind or replace disc 

Clean pad housings 
Restore proper sliding condition 
Replace spring 
Check and mount properly 

Grind or replace disc 
Bleed the air 
Grind or replace disc 

Partially slacken screws 
Partially slacken bolt 
Replace lever 

Replace scraper ring 
Strip, check and clean master cylinder compo-
nents (no seizing or scoring marks admitted) , 
replace fluid 
Replace spring 

Fit gaiter properly in its housing and gently close 
cap 
Replace gaiter 
Repair or replace reservoir 

The caliper gaskets are subject to sUcking to the 
piston 

It is sometimes possible thai during storage of the 
calipers before assembly or when the machine !I
sert is left unused for long periods of time, in a 
relativel short period (for Instance 2-4 months accor
qing to the intruence of negative factors such as ma
chining tolerances, tolerances in the compound , 
ambient conditions etc.) this phenomenon may occur. 
non may occur. 
Should this happen, operate as follows : 
a Actuate the control lever or pedal several times 
until the correct pad-disc clearance is rest"red. 
b If this leads to no results : 



• remove plastic cap from caliper; 

• remove a pad and actuate the master cylinder 
so as to allow the piston to come out of its housing 
by 4-6 mm (.15-.23"); 

• return the piston to its original position, avoiding 
damages to it, its rubber parts. and the disc ; 

• refit the pad ; 

• proceed likewise for the other pad; 

• operate as at a); 

NB When carrying out these operations, make sure 
not to change the position of the pads. 
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ED ELECTRICAL EQUIPMENT 

The electrical equipment consists of: 

• battery; 

• electromagnetic control starter motor; 

• generator-alternator mounted on the front end 
of the crankshaft; 

• twin contact breaker with automatic advance: 

• ignition coils; 

• rectifier ; 

• regulator : 

• luse block (6 fuses 16A) ; 

• flashing light relay: 

• starter relay; 

• headlight: 

• tail, stop, and number plate light ; 

• turn signal lamps: 

• ignition key switch; 

• light switch: 

• turn light, horn, flashlight switch; 

• engine start and stop switch; 

• horn (V 1000 G 5 Model): 

• horns (twin, 1000 SP). 

24.1 BATTERY (fig. 178) 

The battery is a 12 V type with a capacity of 32 Ah, 
directly charged by the generator. 
To acceed to the battery: 

• shift lever "A" to free the saddle; 

• raise the saddle and keep it up with rod ,, 8 .. ; 

• unhook rubber band .. C .. ; 

• remove tool box «0». 

A Putting a new dry battery In service 

1 Remove sealing tape and plugs. Introduce pure 
sulphuric acid for battery with a specific gravity of 
1.26 kg ! 1 and a temperature of not less than + 15' C 
59' F) until the level overflows 5-10 mm (.019-.039") 
the plate separators or splash guard. 

2 Let the battery at rest for about 2 hours. 

3 Now charge the battery for 6-8 hours - intensity 
1/ 1Oth of its capacity - until the acid has reached 
about 1.27 sp. g. and such gravity has remained con
stant for at least 3 consecutive hours. 

4 Alter charging, top up the acid, screw in the 
plugs, and clean the battery cover accurately. 

B Servicing the battery under service conditions 

1 Be sure the electrolyte always covers the sepa
rators. To top up use distilled water. Never add sul
phuric acid. 

2 If too frequent water additions are required, have 
the electrical system checked over as the battery 



works in an overcharged condition and will deterio
rate quickly. 

3 If the battery discharges quickly, the electrical 
system should also be checked over. 

4 In case new or second hand batteries are left 
unused for fairly long periods of time, it is a good 
rule to re-charge them every month, 

S Always keep the battery terminals spotlessly clean 
and smeared with neutral vaseline. 

6 Always keep the battery cover dry, avoiding over
ftows of electrolyte which will reduce insulation and 
corrode battery brackets. 

NB If the batteries are for use in tropical climates 
(average temperature higher than 33' C (91' F) it Is 
recommended to reduce acid gravity to 1.230. 

C Measuring density and temperature of electrolyte 
(fig. 179) 

Th is operation should be carried out periodically in 
each cell after topping up. 
Use a hydrometer to check density. 
Use a thermometer with its rounded end completely 
immerged in the liquid to check temperature . 

o Correcting the specific gravity reading compared 
to temperature 

All readings should be brought down 10 the standard 
temperature of 25' C (77 F). 
For each la' C (50' F) difference it is necessary to 
add or detract 7 gi l in order to bring the reading to 
said value of 25' C (77 Fl. 
For example : a reading of 15' C (59' Fl. The corre
sponding gravity at 25'C (77 F) will be 1.290 - 7 = 
1,283 g i l. A reading of 3S' C (9S' F): the correspon
ding gravity brought down to 25' C shall be 1.275 + 
+ 7 = 1.282 g / 1. 
This corrective factor should always be within 1.270-
1.280 g/l. When measuring specific gravity. the fol· 
lowing precautions should be taken : 

• take reading at eye level holding the tube verti
cally and ensuring the float is free (fig. 179); 

• after measurement put back the acid in the cell 
from which it was taken ; 

• If any drops of acid have dripped, dry them with 
a wollen cloth. 
The following table shows specific ratings in reo 
spect to climate : 

SPECIFIC GRAVITY CLIMATE AT FILLING 

Temperale 
(normally under 32' C 18.' F) 1260 

Tropics 
{normally over 32' C (ag' F) 1230 

L-____________________________ --J 17. 

SPECIFIC GRAVITY MAX TEMPERATURE 
PERMISSIBLE AT END OF CHARGE DURING CHAAGE 

1270-1280 SO' C (122' F) 

1220-1230 60" C 1140' F) 
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24.2 ALTERNATOR·GENERATOR (fig. 180) 

MAIN fEATURES 

Max output 
Max current intensity 
Starting of charge 
Max permissible speed 
Direction of rotation (seen from commutator side) 
Max eccentricity 
Field winding resistance 
3--phase winding resistance of stator (A. C.) 

a Bench test control of generator 

POWER TEST 

Power values (with regulator) 

180 
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280W·14A 
20 Amp. 
1000 rpm. 
10.000 rpm. 
Clockwise 
0.06 mm (.0023") 
3.4 Ohms + 10% 
0.36 Ohms + lrfJ/o 

LOAD MAX RMP. 

5A 1.300 rpm. 
lOA 2.100 rpm. 
20A 7.000 rpm. 

R.charglng equipment 

Control on Yehlcle 

When the panel light indicates an irregularity in the 
charging system, an accurate control becomes es· 
sentia!. 
An initial check can be made without removing the 
generator from the vehicle with the engine not run
ning and relatively cold in order to avoid burnings. 
Disconnect cable B (red cable, positive rectifier pla
te) and insert an amperometer-voltmeter as indicated 
in fig . 181 . 
Start the engine. 



Switch on any of the electrical switches, such as the 
headlight, and watch load and voltage. 
If the load is from 10 to 15 amperes with a voltage 
in between 12·13 Volts, the generator operation can 
be considered as normal and the fault has to be look· 
ed for elsewhere. 
Check all connections accurately, especially the ca· 
bles to the warning light in the panel, to the regu· 
lator and to the rectifier. If all sems to be in order 
but the failure persists, it is necessary to proceed 
with various testings. 

Testing a positive diode using a ohmmetr (fig . 182) 

Press the positive contact point of the ohmmeter 
against the anode of the diode and the other con· 
tact point against the cathode. 
The diode is thus energized and the ohmmeter nee· 
dIe will immediately start to move in the /irst 3rd of 
the dial scale. 
By reversing the diode polarity, the diode will block 
and the needle will stop. 
As concerns the ohmmeter values, see fig. 183 and 
184. 

Testing a negative diode using a ohmeter 

This element works li ke a positive diode and accor· 
dingly by having the positive point of the ohmmeter 
contact the anode of the diode and with the other 
point in touch with the cathode, the diode will be 
energized and the ohmmeter needle will move sud~ 
denly in the first third of the dial scale. 
By reversing the said contacts the diode de·energi· 
zes and the needle wil l stand still. 
In regard to the ohms values, see pictures 183·184. 
Should a diode be found to be defective, it is ne· 
cessary to change the complete diode assembly. 

Resistance test fot the stator winding (fig. 185) 

From the alternator disconnect all cables .. D» and 
.. DF» and unplug .. U·V·W». This test can easify be 
carried out with any of the ohmmeters available on 
the market or with any alternator tester. 
Measure the resistance of the stator winding at exits 
.. U·V», .. U·W .. , "V·W'" All readings should be equal. 
Aesistance of the stator 3-phase winding (A. C.) 
should be 0.38 Ohms + 10%. 

Rotor winding 

The rotor excitation winding is measured with a ohm· 
meter. 
It should be 3.4 Ohms + 10% (fig. 186). 
After turning on the lathe, check concentricity of the 
slip rings (fig. 187). 
Maximum admissible eccentricty 0.06 mm (.0011") . 

Correcting faults on alternator fed systems 

In case of any faults in any current producing equip· 
ment, it is necessary to ensure in the first place that 
the cause is not only due to malfunctions of the al
ternator or regulator but to some battery cable d;· 
sconnection or possible faults in otMer pOints of the 
circuit. The following table indicates possible break· 
downs, possible causes, and remedies. 

Plate 

• 
L _ _ ~~~ ____ ~'81 

Diode + DIode -

Cathode 
Pass direction 

SUpport 

L-______________________ ~ ____ ~182 
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186 

CAUSE REMEDY 

BaHery discharged or Insufficiently charged 
1 Obstruction or reduced voltage in the char- 1 Remove obstruction or reduced voltage cause 
9in9 circuil 
2 Defective battery 2 Replace battery 
3 Defective alternator 3 Have alternator repaired '0 a competent shop 
4 Defective regulator 4 Replace regulator 
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CAUSE REMEDY -

Generator charge light does no. Jlght up with 
Ignition key on (Idling engine) 

• Burnt indicator bulb • Fit new bulb 
2 Discharged battery 2 Charge battery from an external electric source 
3 Defective battery 3 Replace battery 
4 Damaged or disconnected cables 4 Replace or connect cables 
5 Defective regulator 5 Replace regulator 
6 Shorted positive diode of alternator 6 Have alternator repaired in a specialized shop 
7 Worn out brushes 7 Change brushes 
S Slip rings oxidized , interruption of rotor win- S Have alternator repaired 
ding 

Generator light stays lit at higher revs. 

I Conductor 0 + / 61 grounded • Replace conductor or refl1.ove ground contact 
2 Defective regulator 2 Replace regulator 
3 Defective rectifier, dirty slip rings, direct cur- 3 Have alternator repai red ;n a qualified shop 
rent in conductor OF or in rotor winding 

Generator light Is lighted on engine stopped bu' 
sparkles or darkens on running engine 

• Contact resistances in charge circuit or in ca- l Eliminate the resistance to the contact 
ble to indicator light. 
2 Defective regulator 2 Replace regulator 
3 Defective alternator 3 Have alternator repaired 

Generator light flickers 

1 Incorrect calibration in the contact type ,e- 1 Replace regulator 
gulator or burnt out resistance of regulator. 

24.3 REGULATOR 

Model - Main features Bosch AD 1/ 14 N. 0.190.601 .009 

Test speed 4500 rpm. 
Test load 13 Amp. 
Adjusting voltage 13.9 -14.8 V 

24.4 RECTIFIER 

Model Bosch 14 V-22 AN. 0.197.002.003 

24.5 STARTER MOTOR N. 0.001.157.016 (fig . 188) 

Main features Bosch OF 12 V 0.7 KW 

Voltage 12 V 
Output 0.7KW 
Pinion 8 teeth - mod. 2.5 
Pinion rotation counterclockwise 
Brush pressure 800-900 grams 
Minimum brush length 11 .5 mm (.435") 
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a Electric tests 

RUNNING 

Idle 

Short circuit 

Pressure spring 
on conClacts 

Magnetic 

Armature ----+ 

VOLTAGE 
V 

11 .5 

9 
8 

Coupling pin 

(separated) 

spring 

, •• / , L---______________ --' 
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AMPERAGE 

"" 
TORQUE 

A kpm 3 

2<1-40 6500-8500 

320-400 - 0.92 
2B<>-360 - 0.82 

Operation of relays (fig. 188/ 1 and 188/2) 

Main purpose Qf a relay is to contact a high voltage 
with a somewhat lower one. 

Since a starter motor voltage can be of several hun
dreds amperes, a starter motor system usually em
ploys relays. To introduce a lower current, a mecha
nical switch is generally sufficient (starter button , 
ignition key, or riding switch) . 

The relay construction is exemplified in fig. 186/ 1. 
The core is in unl l with the casing and on one side 
it projects against the inner side of the winding while 
on the other side it projects against the movable part 
of the armature relay. The core-rotor distance is the 
travel of the armature. 

The relay casing, core, and rotor form a magnetic 
circuit. In many executions the relay winding con
sIsts of two winding groups : a propelling winding 
and a Ilolding winding . This solution is useful in so 
far as thermal load is concerned. In the course of 
the engagement, a higher magnetic force is gene
rated . When tile start circuit closes, the propelling 
winding is shorted and the only force of the holding 
winding is sufficient to energize the relay until the 
start contact is opened again. 

Under the action of tile magnetic force generated 
after engagement the armature is drawn into the win
d ing and the bridge is pushed against the contacts by 
the spring located between armature and bridge. The 
return spring assures that contacts wi ll open. The re
turn spring assures that the contacts witl open. In ad
dition to relays with single commutation, in starter 
motors are also used engaging relays in which the 
rotor movement is further exploited by the axial di
splacement of Ihe pinion. The coupling magnet, also 
used on starter motor, works in the same way but 
does not make any commutalion. 

Screwing on type end Iranslatlon starter motor 

Construction of these motors and their Internal cir
cuits is shown in fig . 188/3-188 /4-188 /5. 

Starter motors of this type are operated by an in
corporated engaging relay. 

At its jutting end, the relay armatu re has a groove 
which engages the opera ling lever witll a predeter
mined clearance which is called free run. Purpose 
of this free run is that, on disengag ing, the relay re
lurn spring pushes the armature towards the initial 



position just enough to allow such free run, thus 
assuring separation of the contact bridge. This is 
necessary when the pinion does not come out of the 
crown gear. (In previous models the engaging lever 
was rigid ly connected with the relay armature with a 
spring for opening in the engaging device). 

The armature shaft, at the pinion side, has a helical 
groove (fig. 188/3-188 /4-188 /5) in which is housed 
an entraining ring which is mated to the pinion by 
a roller type free wheel. The helical direction is such 
that the pinion is kept still and engages the crown 
wheel when the armature is rotating. The entraining 
ring fits two sliding guiding discs into which enter 
the forked lever ends. 

In between the guiding disc and Ihe entraining ring 
there is the so called return spring so that the en
gaging lever is always moving till it bottoms up and 
the current can also come through (this occurs when 
the bridge and conlact close) , if one of the pinion 
teeth is pressing against one of the crown wheel 
teeth. 

Thus, the engaging lever pushes the entrainer and 
pinion forward. In addition, due to the screwing in 
effect in the helical groove, the pinion in pushed 
right in fully. 

Only when the pinion is fully engaged, the helical 
groove allows a couple to be Iransmitted to the en
gine to be started . 

The free wheel coupling provides forced intercon
nection between the motor armature and the engine 
flywheel after the engagement has occured and dis
connects as soon as the engine revs. get higher 
than the starter motor speed. 

Engagement 

The pinion-wheel coupling process occurs in two 
stages: translation and screwing in. This is why this 
Iype of starting device is called .. translation and 
screwing in starter motor ... However, the engage
ment of the starter motor really occurs in a Single 
stage. Initially, after pressing the start button, the 
engaging lever moves towards a spring but does not 
fully activate the excitation windings and the arma
ture. In this stage the motor does not yet revolve. 

Through the pinion side guiding ring and the enga
ging spring, Ire enlrainer-pinion assembly is pushed 
against the crown wheel and in so doing these parts 
start rotating due to the helical effect. 

In this way. if the pinion meets a space between 2 
of the crown wheel teeth (lig. 188/6), it immediately 
engages as deep as allowed by the engaging lever 
pressure or in other words until the bridge starts 
pushing on the relay contacts. Accordingly, the pi
nion has done its translation run. 

If in its initial movement the pinion strikes against 
a tooth (fig. 188/7) , then the engaging lever, through 
the guide ring on the pinion side, compresses the 
spring to such an extent as to close the contact 
on the bridge and the motor starts rotating. The pi
nion slides on the tooth head and under pressure of 
the preloaded helical spring and mainly because of 

,-.---- , 
Series w inding 

L--+--
L-- --··~H ~J 

'---______________ ---1188/ 2 

Engaging 
leller 

Seal winding 

, I 

Schematic view 01 the translation type starter motor 
with pinion screw down. '-_______________ "88/3 

I E"9'9'09 leller 

Roller 
free wheel 

D1sconne~ted pinion 

contac t 
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Seal winding Start olf winding Engaging relay bOll 

Engaging 

Engaging 

Braking 

Armatore with 
heUcal spl ine 

;;;~~§~~=:~!' mani10ld side 

, I 
winding 

, 
shoe 

Brush 

188/5L-______________________________________________________________________ ~ 

Seal and start oil winding alive: p inion engages 
immediately. Condition jost preceeding the inpot 
of the main corrent. 

r----T1~~ 
I 

Driver actoated by lever (translation). 

188/6~:;~=c~==-c=c=~T'~'~'¢ho"~"~d'~'~'~'~'~"=_=cc==_:=::::::~ 
Engaging lever at end 01 travel . Engaging spring 
in compressed position. Start all w inding wlthoot corrent. 
Current from mains arrives. the armature turns. 
The pinion Is looking tor a space between the teeth 
and engages completely , the engine is rotated. 

, -- -- 'ifF=;:;::;;~=I 
I 
I 

188/7L-______________ T_'_'_'h __ "_"_k_' _'o'_"_"'_'_'_"_'_h_"----------' 
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the pressure resulting from the screwing in action, 
engages into the space of the next teeth. 

At the end of this translation movement, that is just 
before the complete cycle, the contacts of the enga
ging relay close and the starting current is inserted. 
The rotor is now revolving and because of the heli
cal groove pushes the pinion (which cannot now 
turn) deeper into the crown wheel right against the 
armature spind le. 

When the pinion is fully home it cannot move for
ward any further and is so forcicly coupled with the 
rotor shaft through the free wheel and the en
trainer. The starter motor can now spin the engine 
(fig. 188/8). 

Disengagement 

When starting, the engine rotates faster than the 
starter motor, the forced pinion-armature shaft cou
pling is accord ingly taken off the free wheel thus 
protecting the armature from an inadmissible num
ber of revolutions. The pinion will stay engaged un
til the engaging lever stays in its engaged position. 

Only when the starter button is disconnected, the 
coupling lever, en trainer, and the pinion return to 
their idle position till the next starling operation, and 
this irrespective of the vibrations caused by the run
ning engine. 

Free roller wheel 

For safety's sake, translation type starter motors are 
equipped wi th a free wheel (188/9) to engage the 
pinion with the driving device (entrainer) so that 
when the armature shaft rotates the pin ion is driven 



and when the pinion turns faster, the coupling is 
interrupted. 

To obtain this interruption, the rollers are allowed 
to move on a slanting a track in such a way that on 
starting they clamp the free wheel stop ring in the 
narrow space with the round part of the pinion. 

When the engine starts up, the rollers which are 
pushed by the pinion which is rotating faster than 
the armature, overcome the resistance offered by 
the springs and move over to the wider space where 
they can only lightly contact the free wheel restrain
er and the pinion. 

The springs, either directly or through bushes or 
guide pins, push the rollers in the rest position in 
the narrow section of the hol low space to allow the 
pinion coupling with the free wheel when the start 
button is pushed. 

In this so called external dogs of the free wheel, the 
sliding sections (the dogs) are machined In the free 
wheel ring which turns externally and is connected 
to the armatu re shaft by the driving device (entrai
ner). This particular set up offers the advantage of 
allowing the use of a small size pinion and also the 
starting torque when the engine exceeds a certain 
number of revolutions which goes for longer life of 
the starter motor componen ts and bearings. 

Rotor braking 

In order that the starter motor may stop quickly af
ter the contact is interrupted and so allow, if neces
sary, to make a new starting attempt, the starter 
motor incorporates and armature brake (fig. 188/ 10). 
This is mostly made up of a mechanical brake (disc 
brake). 

How to cure possible breakdowns 

In case of any breakdown. the first thing to be consi
dered is that the cause may not necessarily depend 
on the starter motor, battery, switches, electrical 
conductors or connections, parts not properly groun
ded but also to fault In the ignition or carburation 
systems. 

The following table sums up the most common 
breakdowns due only to the starter motor. 

Engaging lever at end 01 travel. start 01 winding 
wilh no current. Current Irom meins arrives, pinion 
completely engaged The engine is revolved 

,- --. yf==-=F;;:::~ 
I 
I 

Driver moved by armature rolalion (screwing down). 
The engine slart rotating. '--______________ ---.-J1 88/ 8 

r+-- Roller 

wheel ring 

h,b 

Free wheel wilh external wedges. 

'--_______________ ---.-J188/9 

Braking disc 

Engaging spring 

,"""", lever 

Brake disc 

Engaging lever in idle 
posillon (braked) 

'--________________ -'188/ 10 
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1st - On pressing the start buUon the motor does not turn or turns too slowly 

FAULT REMEDY 

1 Discharged battery 1 Charge battery 
2 Defective battery 2 Have it seen to in a qualified workshop 
3 Loose or oxidized battery connections 3 Tighten, clean or grease battery poles and l or 

terminals 
4 Grounded starter motor terminals or brushes 4 Remove ground contact 
5 Starter motor brushes not contacting slip ring , 5 Check brushes, clean or replace them, and 
brushes jammed in their housing, worn broken , eventually clean the guides or holders 
dirty or oily brushes 
6 Damaged starter motor button or relay (com- 6 Replace start button or relay 
ponents so worn as to prevent the motor from 
starting) 
7 Damaged relay 7 Have it repaired in a competent workshop 

I 8 Excessive drop of voltage in the conductors, 8 Check all conductors and connections 
damaged or disconnected leads, oxidized termi-
nals or reeds 
9 Malfunction of starter motor circuits 9 Check if all thermal cutouts are efficient and 

connected 

2nd - The rotor turns but the pinion does not engage 

CAUSE REMEDY 

1 Pinion carrier stuck 1 Clean carrier and lightly lubricate it 

2 Pinion or crown deformed because of crashes, 2 File off burrs and /or have pinion and crown 
formation of burrs replaced in a workshop 

3rd - On pressing the start buUon the rotor turns, the pinion engages but the engine will not start 

CAUSE REMEDY 

1 Insufficiently charged battery 1 Charge battery 
2 Insufficient brush pressure 2 Check brushes, clean or replace as necessary 
3 Defective relay circuit (engaging "' control 3 Have relays repaired in qualified workshop 
relay) or other defective external relays 
4 Excessive drop of current In leads 4 Control leads and connections 
5 Sliding free wheel clut~h 5 Replace or have clutch repaired 

fied workshop 
;n a quali-

4th - Motor continues to lurn after buUon release 

CAUSE REMEDY 

1 Starter button does not open or defective in- 1 Stop motor immediately and have button and 
ternal or external relays relays checked in a workshop. Change them, if 

necessary 

5th - The pinion does not disengage after the engine has started 

CAUSE REMEDY 

1 Return spring slack or broken 1 Have starter motor repaired ;n a specialized 
workshop 
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24.6 IGNITION SYSTEM 

Twin contact breaker (fig. 189) 

Testing data: 

Make 
Rotation 
Voltage 
Automatic advance 
N. of cylinders 
Condensors capacity .. F .. 

VOltage test 

Marelli S 311 B 
Counterclockwise 
12V 

3'" 
2 
0.25 

Check dielectric rigidity by testing with A.C. at 500 V, 
50 Hz for 3 seconds 

Main features 

Contact pOints gap 
Contact pressure 
Open ing angle 
Closing angle 

0.37-0.43 mm (.0014-0016") 
550 gr. ± 50 
ISO' ± 5' 

180' ± 5' 
Tim ing angle between points 225' ± l ' 
Automat ic advance diagram (dwg. f;g . 196) 

24.7 AUTOMATIC ADVANCE 

It consists of centrifugal masses suitably shaped and 
pivoted on the pins of the carriers in unit with the 
spindle. 

The masses start opening at a predetermined num
ber of revolutions. Through the special cavity In 
them, they drag the pins on the plate in unit with 
the cam and cause an angular displacement of the 
cam itsel f In respect of the spindle on which the 
specially prolonged pin stops. Mass return is obtai
ned by the aid of spiral springs hooked to the spin
dles and their rest position is also determined by 
the pin on reaching the slot in the plate. 
At each engine speed corresponds a number of pre
determined ignition control points in accordance 
with a curve (advance curve) which is defined in 
funct ion of the eng ine speed itself. The advance 
group Is Incorporated in the double contact breaker. 

24.S CAPACITORS (fig. 189) 

Marelli make. type CE 36 N 
Connected In parallel with the breaker points, their 
purpose Is to more abruptly cut off the current and at 
the same time to dampen the strong sparking effect 
result ing from the opening of the primary circuits. 
The capacitor consists of two tin foils insulated by 
interposed paper strips rolled up and immerged in 
a special insulating liquid in an airtight container. 
One of the foils is connected internally to the metal 
cap container while the other is connected to an 
Insulated terminal. The capacitor is part of the con
tact breaker un it. 

'89 
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8 75 

12 450 

12 1500 
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24.9 IGNITION COILS (fig. 190) 

The Maralli 8M 200 C coils consist of two windings : 
the primary which is formed by a few hundreds turns 
of fairly thick wi re and the secondary by a few thou· 
sands turns of thinner gauge wire. 

Testing data 

Specifications 

Vollage 
0 10 of coil 
Employment 

N. of cylinders 

12 V 
46 mm (1 .77") 
on motor vehicles 
1 or 2 

The hot engine measurement shou ld be made after 
at least 2 hours operation at nominal current with 
distributor at 900 rpm . 
Each test lasts 10 seconds during which the spark 
should be regular. Critical length of spark can be 
defined as the spark gap distance at which one starts 
to note no sparking. 

Perforation test 

At the temperature of 20' C ± S' , ensure the coil 
stands up to a tension of 1000 V eft. (SO Hz) applied 
for 3 seconds between a primary clamp and tha cas
Ing without electrical discharges. 

Winding resistance at 20' C 

Primary 
Secondary 

Coli tests 

3.25 n ± SOlo 
6.200 n ± , f'iJ/o 

Connect up the coi l as shown in the diagram, inser
ting in the ci rcuit a 3 point normalized spark gap 
instrument as used for 4 cylinder engines (i.e. S 86 A) 
having a SO' ± 3- contact closing angle. 
Turning the distributor at the specified speed and 
feeding the coil at the current specified in the follow
ing table, the following spark plug values should 
be obtained. 

CRITICAl. l.ENGTH OF SPARK 

COLO HOT 
mm mm 

8 6 

10 9 

7 6 



24.10 SPARK PLUGS {fig. 191) 

Plug recommendation: 

• AC44XL 

• Bosch W 225 T2 

• Champion N 9 Y 

• Lodge HLNY 

• Marelli CW 7 LP 

Spark points gap: 0.6 mm (.023"). 
Spark plugs are best cleaned with petrol and a wire 
brush and a needle for the inner part. 
In re-fitting, be sure they are properly started by 
hand for a few turns, completing the operation by 
means of the plug wrench in the tool kit. 
For all events, the plugs should be changed every 
10.000 km (6000 miles) even if they still appear to 
be in good condition. 

24.11 ASSEMBLING THE TWIN BREAKER (fig. 192) 

After ad justing the points as described in para. 6.11 . 
the contact breaker is re~fitted on the crankcase as 
follows : 

• Rotate the crank shaft until lixed advance mark 
~2~ (just before letter ,, 0 .. on the flywheel) is in tine 
with mark ,,1 · on the inspection hole rim "A .. (this in~ 
cates that the R/ H cylinder piston is advanced 2: 
as compared to the TOC with both valves closed) 

• Turn the contact breaker shaft clockwise to the 
point where the camshaft starts to open the contact 
points of the R/ H cylinder (red cable). At this stage 
in the hole introduce the gear and engage it with the 
worm gear on the camshaft. After this, before pro~ 
ceeding wi th timing the ignition , provisionally fit up 
the breaker retaining plate to the crankcase, without' 
tightening the screws, and make sure that the con
tact breaker top is positioned as shown in the pic
tu re 192/ 1. This to make assembly 01 the frame unit 
much easier. 

24.12 IGNITION TIMING (FIXED ADVANCE) FOR 
THE R/ H CYLINDER (red cable, fig. 194) 

After adjusting the breaker points to 14-.16" (see 
para. 6.11) time the ignition as tallows : 

1 In the R/ H cylinder plug hole, fit stand 17 94 82 60 
(26 in lig. 35) rith gauge (see fig. 193). 

2 Flatten the lockplate ear and undo the drive pi
nion lockring. 

3 In the crankshaft groove fit up timing plate holder 
17 94 96 60 (25 in fig. 194) and secure it with a screw. 
On this set up the degree plate part N. 19927400 
(2 in fig. 194). 

4 Secure indexing arrow 17 94 75 60 (3 in fig. 194) 
in the crankcase but do not t ighten completely. 

5 Turn ·the crankshaft till the gauge dial shows TOC 
lor the R/ H cyli nder (valve closed). 

6 Zero set the gauge and line up the indexing ar
row with the degree plate zero. Tigh ten the secur· 
Ing screw. 

.. 9 

m"1
o
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7 To the feed clamp .. A .. of tester " B~ connect the 
red cable 01 the breaker and the ground terminal 
.. C .. to one 01 the crankcase fins. 

e Turn the degree plate counterclockwise and then 
clockwise till need le ~D .. 01 tester .. 8 .. starts moving. 
AI this stage, check that the degree plate is al '1' 
belore TOC in regard to the indexmg arrow. 

9 II the tester needle does nol move exactly to the 
predetermined pOSllton, loosen the breaker securing 
screws to crankcase using special spanner N. 1492 
7000 (13 in lig . 35) and rolate the breaker unit to 
the right or left until needle .. 0" of lester .. 8 .. starts 
its movement towards the predetermined pOSi tion. 

L / H cylinder (green cable· 'ig. 195) 

The instruction at points 2·3·6-8 for the Rj H cylinder 
also apply for the L H cylinder (g reen cable) . For 
lhe other points proceed as lollows : 

1 Fit stand 17948260 in the L' H cylinder plug hole 
(26 in lig . 193). 

4 On the L H side 01 the crankcase set up Index 
1794 75 60 (3 in lig . 195) w ithout tightening ils secur
ing screw. 

S Turn the c rankshalt till the gauge dial shows ToC 
lor the LlH cylinder (valve closed) and marks .. A .. on 
timing gears are in line with each other (lig . 193). 

7 Secure the breaker cable (green) to feed clamp 
.. A .. 01 tester " 8 .. . 

g II Ihe tester needle does not move to the pre
determined pos ition, it is necessary to slacken 
screws ~N .. and .. 0 .. (Iig. 192/ 1) and with a screw
driver in groove .. M .. , shiH plate .. p .. to the right or 
left till the needle starts moving towards the prede
termined poin t .. 0 .. . Repeat this operation till the can" 
tacts opening, and the phase angle is within the pre
determined limits. At the end of this operation, tighten 
screws .. N .. and ,,0 .. (fig. 192/ 1) and disconnect the 
teste r clamps Irom the green cable and the crank
case fin. 

10 Remove the stand-gauge assembly. 
Remove degree plate and index ing arrow. 
Tighten the drive pinion lock ring and secure it by 
lIattening an ear of the lock plate against one 01 the 
lock ring grooves. 
Fit rocker covers with gaskets. 
Fit spark plugs. 
Fit timing cover With gasket. 
insert the complete rotor-stator unit (securing the 
stator to the cover as shown in fig. 180 and secu
ring the rotor to the crankshaft with its Alten screw). 

11 Fit provisionally the generator cover as well. 

24.13 CHECKING THE IGNITION ADVANCE 
(STATIC + DYNAMIC) USING A STROBE LAMP 
(Iig. 196,197, and 198) 

Right cylinder (fig. 197) 

Check the ignition advance lor this cylinder as fol
lows: 

1 Remove the rubber cap from the inspection hole 
.. C .. which is mounted on the gearbox. right side. 



II WIRING DIAGRAM 

25.1 V 1000 G 5 (fig . 203) • LEGEND 

1 Tachometer (bu lb 3 W) 
2 Additional light (bulb 5 W) only on request 
3 High beam warning light (bu lb 1.2 W) .. H,. 
4 Oil pressure warning light (bulb 1.2 W) .. Oil .. 
5 Neutral position warning light (bulb 1.2 Wl .. N .. 
6 Town driving warning light (1.2 W) . 1 .. 
7 Generator charge warning light (bulb 1.2W) 

"GEN .. 

8 L~w beam l bulb 40/45 W 
9 High beam ~ 

10 Turn signal light, front, right (bulb 21 W) 
11 Turn signal light, front, left (bulb 21 W) 
12 Engine starting and stopping button 
13 Additional light switch 
14 Rev-counter (bulb 3 W) 
15 Horn {absorption 3,5 Al 
16 Front brake cutout 
17 Flashing light switch (flash) 
18 Rear brake cutout 
19 Battery 
20 Regulator 
21 Rec tifier 
22 Alternator 
23 Starter motor relay 
24 Starter motor 
25 Switch on clutch control cable 
26 Turn indicator light 
27 Rear stop light (bulb 21 W + 21 W) 
28 Number plate light (bulbs 5 W + 5 W) 
29 Turn indicator light (21 WI, right 
30 Flasher unit, turn lights 
31 Oil pressure switch (on crankcase) 
32 Parking light , Iront (bulb 4 W) 
33 Terminal block with fuses (16 A fuses) 
34 3-way connector 
35 4-way connector, AMP 
36 Contact breaker 
37 Coils 
38 Ignition switch (3 positions) 
39 Rear turn signals switch 
40 2-way connector 
41 Spark plugs 
42 Switch controlling turn fndicators, flashIng lights, 

light switch and horn 
43 Warning light, right turn Indicator (bulb 1.2 W) 
44 Warning light, left turn indicator (bulb 1.2W) 
45 Warning light indicating .. side sland.. in park 

position 
46 Brake fluid level warning light 
47 Fuel level indicator 
48 4-way connector AMP 
49 Connection 
50 Brake fuel level indicator 
51 Fuel level indicator 
52 Electrovalve (2.5 W) 
53 Coi l control device 
54 Commutator lor side stand warning light .. park .. 

position 
55 Rear parking light (bulb 5 W + 5 W) 
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~~2 1000 SP (fig . 204) - LEGEND 

1 Tachometer (bulb 3 W) 
2 Rev-counter (bulb 3 W) 
3 High beam warning light (1.2 W) 
4 Oil pressure warning light (1 .2 W) 
5 Neutral position warning light (1.2 W) 
6 Parking light indicator 1.2 W) 
7 Generator charge warning light (1.2 W) 
8 low beam (40 W) 
9 High beam (45 W) 

10 Turn signal indicator, front, right (21 W) 
11 Turn signal indicator, front, left (21 W) 
12 Engine starting and slopping device 
13 Control : turn indicator lights, horns, flashing 

light 
15 Horns (absorption 7 A) 
16 Front brake switch 
17 Flashing light relay (flash) 
18 Rear brake switch 
19 Battery 
20 Regulator 
21 Rectifier 
22 Alternator 
23 Starter motor relay 

Starter motor 24 
2S 
26 
27 
2. 
29 
30 
31 
32 
33 
34 
3S 
36 
37 
38 
3. 
40 
41 
42 
43 

Turn indicator light. rear left -(21 W) 
Rear slop light (21 W + 21 W) 
Number plate light (5 W + 5 W) 
Turn indicator light, rear, right (21 W) 
Turn indicator lights, flasher unit 
011 pressure switch 
Neutral position cutout 
Terminal block with fuses (16 A fuses) 
Contact breaker 
Coits 
Ignition switch (3 positions) 
Spark plugs 
Parking light. front (4 W) 
Brake fluid level warning light (1 .2W) 
Brake fluid level indicator 
Turn signal lights bracket 
Voltmeter (3 W) 
Clock (3W) 
Turn light warning 

44 Turn light warning 
45 4-way connector 
46 3-way connector 

light (1.2 W), 
light (1 ,2 W) , 

left 
right 

47 Switch, simultaneous flashing lights 

~ 

.... 
PosIz,l -, -, 
~€l ~ Q 

'1£1 N 

I~ i9 
C-

N 
~ 

~ 

" R 

Ql, e tj~ ~ 
f< DI:l "- ~" 

I~ 
, 

~ ? f\ 
L: 

p1 ./ 

oJ< 
i"p~~ F 

r- 0 -

, , 
r\! , 

""'IT 
R-V f;:::: 

,0 l 

r:--::--: ~ 

~y '" L-

r- '" l=:- n L--

~ ~ 

A 



" 
~t 0 I leit", ~~l N 2 Black 

N 
G ", Yellow 

~'t"l .w. rr~ V .. Gr"n , - 'od 
N 

'I I 
, .. SIYII 
VI = Viole. 
'0 .. Pink 

~ .. "~Ut A .. O,allQII 

" ~ Brow" 
BI-N "" Whlt.Slack 
G' _ Grey 

N~ 
., ,. Sky blue 
B-N .. Billa-Black 

~ ~r-
VoN .. G,"n-Black 

~ 
R_N "" Red-Slack 
AZ-N .. Sky blu ... Slack 

~ 
-~ j) 

~ 
= 'V ..lI"'- RO 

G-R 

®--\ ~'t -I ~ 
r-

~ ~ ~~~~ I~~ 
! -:':i ; ~~ :MJ 

~ T ' "B~ 
" RO = Y 

U~ n 
c;-, l;:; , D '--V .'" '-.l 

~I~_" I iJ!:!- Q ;;r Q 

\mi " 
, -r 

<;p ob 
hllight .. too ; 
• ~ 

~ 
.lL 

§t F. 
~: ~O F ®-- -€I f-+ 

I """' 
... 

, I'"';'. ~ tom -t • 1 
, 

JL 
®-
~ 



2 Raise the saddle and keep it lifted up wi th its rod . 
Remove tool box (fig. ' 78). 

3 Connect cable ~A .. 01 strobe lamp .. B .. to the plug 
lead on the R/H cylinder head. 

4 Connect both strobe lamp cables with clamps: 

c lamp + to battery terminal + 
c lamp - to battery terminal -

5 Start the engine, run it up to its normal operating 
temperature. and direct the strobe light beam on con
trol hole ~A ... and check that the static advance mark 
~2 .. is In line with the mark in the middle of the in
spection hole rim at an engine speed of about 900 
rpm. and the full advance mark ,4. (static dy
namic) si aligned with the mark on the inspection 
hole r im at 6000-6200 rpm. (fig. 192) . 

lett cylinder (fig. 198) 

Points 1-2-4 in the previous chapter for the right 
cylinder still apply. Points 3 and 5 are changed as 
follows: 

3 Connect strobe lamp cable ~A» to the spark plug 
lead for the L/ H cylinder. 

5 If the static advance mark .. 3 .. and full advance 
mark ,,5,. are in line with 'mark " A» on the inspection 
hole rim for both cylinders at the stated engine 
speeds. this means that all is in order (see fig. 192). 

Ignition data 

Ignition advance (static) 2" 
Automatic advance 
(dynamic) 31 ' 

33' Total advance 
Breaker points gap 
Plug points gap 

0.37-0.43 mm (.014-.017") 
0.6 mm (.023") 
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24.14 LIGHTING EQUIPMENT AND HORN - V 1000 
GS 

a Bulb replacement 

Headlight (fig . 199) 

Loosen cottom screw "B". disconnect headlight in
sert and replace the bUlb. 

b Tail light (fig . 200) 

Undo screws "D" securing the reflector to the tai l 
light housing , press the bulb inwards and twist it at 
the same time to take it out. 

c TUrn signals (fig . 200) 

Loosen screws .. E" securing the rellectors to the sig
nal light housing. press the bulb in and twist it at 
the same time to take It out. 

d Number plate light (fig . 200) 

Loosen screws "F~ securing the transparent part to 
the housing. Press the bulb inwards and twist it at 
the same time to take it out. 
Caution · When re-fitting Ihe reflectors onto the tail 
light, number plale light , and turn signal lights, do 
not screw in 100 tighlly to avoid breaking the reflec
lor. 

e Instrument panel, tachometer, and rev-counter 

Take out bulb holders from panel . tachometer, or 
rev-counter, and remove the bulbs . 

Bulbs (12 V) 

Headlight 

• high and low beam 45/40 W; 
• town driving or parking 4 W; 

Tail tight 

• parking and stop fight 5/ 21 W: 
• number plate light 5 W; 
Turn signals 21 W; 
Panel warning lights 1.2 W; 
Tachometer and rev-counter light 3 W. 

9 Etectric horns 

The horns ci rcuit includes: 
• high pitched tone horn : 
• low pitched tone horn : 
• ground on frame. 

Horn features 

Combined horn . Belli make. 
High pitched horn (90/ 12/ 2) . absorption 3 A. 
Low pitched horn (90/ 12/ 4) , absorption 4 A. 
Total combined absorption : 7 A. 

24.15 LIGHTING EQUIPMENT AND HORN - 1000 SP 

a Bulb replacement 
Headlight (fig. 201) 

Undo bottom screw .. D~ . remove both bulb holders. 
and replace bulbs. 

199 

200 
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b Front lurn signals (fig. 202) 

Loosen screws ~C .. securing the reflectors to the 
housing. Push in the bulb and twist it al the same to 
remove it from the holder. 

c Tail light (fig. 202) 

loosen screws ~ A" securing the reflector to the tail 
light housing, press the bulb inwards and twist it at 
the same time to remove it. 

d Rea r turn signals (fig. 202) 

Undo screws ,<B~ securing the reflector to the hous
ing, push the bulb inwards turning it at the same 
time to take it out. 

Caution - When fe-fit ting the reflectors, do not screw 
in too tightly to avoid breakages. 

e Tachometer/ speedometer, rev-counter, voltmeter, 
clock, panel 

Take out bulb holders, and remove the bulbs. 

, Bulbs 

Headlight: 

• 
• 

high and low beam 45 /40 W; 

town driving o r parking light 4 W. 

Tail lamp: 

• Parking and stop light 5121 W. 

• Turn signals: 21 W. 

• Panel indicators: 1.2 W. 

• Tachometer and rev-counter: 3 W. 

• Voltmeter: 3 W. 

• Clock : 3 W. 

9 Electric horns 

The horns circuit includes : 

• high pitched tone horn : 

• low pitched tone horn: 

• ground on frame. 

Horn features 

Combined horn, Belli make. 
High pitched horn (90/ 1212), absorption 3 A. 
Low pitched horn (90 / 12 /4), absorption 4 A. 
Total combined absorption: 7 A. 

Overhaul and repair instructions 

If one of the horns loses its tone or fails altogether, 
check if this is not due to some fau lt in the electric 
system. 
If the horn does not work, ensure the pushbutton is 
not faulty or any wire is disconnected in the termi
nal block. 
II the horns give an irregular sound, check if the se
curing boli IS well tight. 
lithe horn sounds uninterruptedly, inspec t the groun
ded contact between button and horns. 
Should these inspections fail to determ ine the trou
ble , the fault lies obviously in the horns themselves 
and they should be repaired or replaced by a spe
cialized workShOp. 
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WIRING DIAGRAM 
(with printed panel circuit) 

25.3 LEGEND (fig. 205) 
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