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" TORQUE LOADINGS 

SPECIFIC WORSCHOP TOOLS 

Ii ENGINE UNIT 

Removal of engine-gearbox front the frame - Separation of 
engine from gearbox 

2 Removing the rocker box covers 

3 Stripping the cylinder heads 

4 Removing the cylinder barrels 

5 Removing the compression rings and oil scrapers from the piston 

6 Removal of pistons 

7 Separating the crankcase covers 

8 ReplaCing the seal in timing cover (engine mounted) 

9 Dismantling the con-rods 

10 Dismantling the crankshaft 

11 Removing the flywheel 

12 Dismantling the timing group I, LUBRICATION 

1 Removing tile oil sump 

2 Dismantling tile oil pump 

3 Removing the oil pressure relief valve 

4 Oil pressure light switch 

5 Removing the oil cartridge front the sump 

6 Removing the wire gauge filler from the all sump 

CARBURATION 

1 Carburettors 

2 Carburettor setting 

3 Levelling the floater 

4 Manual adjuslment of carburation and idling speed 

5 Adjusting carburalion using a vacuometer 

6 Stripping the carburettor 

7 Air filter and breather unit 

.:. CLUTCH 

I' THE GEARBOX 

1 Removing the gearbox from the frame and swinging arm 
from the gearbox 

2 Clutch housing 

3 Clutch 

4 Gearbox 

5 Gearbox cover 

6 Gear-shafts assembly 

7 Gear selector 
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10 Braking c:irc:uit fauHs 
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5 Sta rler motor (.4 HP) 
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a MAIN FEATURES 

V 35 

ENGINE 

- cycle 4-stroke 

- number of cylinders 2 

- cylinder disposition V type, go' 

- bore 66 mm 

- s troke SO.6 mm 

- displacement 346.26 cc 

- compression ratio 10.8 

- max output 33.6 HP al 8100 rpm 

- nominal power 5 HP 

VALVE GEAR OHV, push rod opera ted 

- inlet opens 18" before TOC 
c loses 50' afler BDC 

- exhaust opens 53" before BDC 
c loses 15' after -TOC 

- rocker c lea rance for valve timing 1 mm (.039") 

- normal rocker clearance : 

- inle l 

- exhaust 

LUBRICATION 

- warning light lor insufficient 
oil pressure 

- oil IiIlers 

IGNITION 

- maximum advance 

- gap between rotor block 
(on crankShaf1) and metal 
lips o f .. PiCKup .. 

- spark plugs 

- ignition coi ls 

CARBURATION 

0.10 mm (.0039") 

0.15 mm (.0059") 

pressure, lobe type pump. 
oil tank in crankcase 

on panel board 

wire gauze and cartridge 
Iype. easily replaceable 

electronic 

34" a \ 5000-5500 rpm 

0.15 -7- 0.20 mm (.0059 -;-- .OO78~ ) 

long thread type dia. 14 x 1.25 
Marelli CW 9 LP 
or Bosch W 260 T 30 
or Lodge 2 HLN 
or Champion N 6 Y 

2 

down draught 
2 Oell'Orto carburettors 
Oel1"OrlO type VHB 24 FO (right) 
VHB 24 FS (lett) 

V 50 

2 

V type . 90· 

74mm 

57 mm 

490.291 cc 

10.8 

45 HP a l 7500 rpm 

6HP 

OHV, push roo operated 

opens 18" belol e TOC 
c loses SO· aHer BOC 

opens 53' before BOC 
closes 15' after TOe 

1 mm (.039") 

0.10 mm (.0039") 

0.1 5 mm (.0059" ) 

pressure, lobe type pump, 
oi l lank in c rankcase 

on panel board 

wire gauze and carlridge 
type, easily replaceable 

electronic 

34' at 5000·5500 rpm 

0. 15 -:- 0 .20 mm (.0059 -:- .0078") 

long thread type dia. 14x1 .2S 
Marelli Cw 9 LP 
or Bosch W 260 T 30 
or Lodge 2 HLN 
or Champion N 6 Y 

2 

down draught 
2 Dell'Orto carbu rellors 
Oell'Orto type VHB 24 FO (right) 
VHB 24 FS (IOH) 
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COOLING 

EXHAUST SYSTEM 

GENERATOR-AL TERNATOA 

STARTING 

TRANSMISSIONS 

CLUTCH 

PRIMARY DRIVE 

SPEED CHANGE 

- internal gear ratios: 

low gear 

2nd gear 

3rd gear 

4th gear 

high gear 

SECONDARY DRIVE 

- ralio 

- overall gear ratios: 

low gear 

2nd gear 

3rd gear 

4th gear 

high gear 

CYCLE PARTS 

FRAME 

SUSPENSIONS 

10 

V3S 

by air 

dual exhaust pipes and 
silencers, interconnected 

fitted on front end of 
crankshaft (1 4 V - 20 A) 

electric slarter, 
pedal starter on request 

dry tipe, single plate with 
diaphr3.gm spring. 
controlled by lever on 
left side of handl€bar 

helical gears. Ratios: 
1 to 1.846 (13-24) 

5 speeds, constant mesh gears, 
frontal engagement, foot 
controlled on left side 
of machine 

1 \02.727 (11/30) 

1 to 1.733 (15/26) 

1 to 1.277 (18/23) 

1 to 1.045 (22/23) 

1 to 0.909 (22/20) 

cardan shaft with bevel gears 

1 to 3.875 

1 to 19.506 

1 to 12.396 

1 to 9,134 

1 to 7.475 

1 to 6.502 

tubular structure, cradle type 

telescopic front fork with 
hydraulic dampers 
rear swinging arm with 
externally adjustable springs 

vso 

by air 

dual exhaust pipes and 
silencers, interconnected 

fitted on front end of 
crankshaft (14 V - 20 A) 

electric starter, 
pedal slarter on request 

dry tipe, single plate with 
diaphragm spring. 
controlled by lever on 
left side of handlebar 

helical gears, Ratios: 
1 to 1.642 (14-23) 

5 speeds, constant mesh gears, 
frontal engagement, foot 
controlled on left side 
of machine 

1 to 2.727 (11/30) 

1 101.733 (15/26) 

1 to 1.277 (18/23) 

1 to 1.045 (22/23) 

1 to 0_909 (22/20) 

cardan shaft with bevel gears 

1 to 3.875 

1 1017.351 

11011.026 

1to 8.125 

1 to 6.649 

1 to 5,783 

tubular structure, cradle type 

telescopic front fork with 
hydraulic dampers 
rear swinging arm with 
externally adjustable springs 



V 35 V 50 

WH EELS single piece fight all oy casting single p iece l ight alloy casting 

- front WM 2/ 1,85 x 18" CP2 WM2/ 1.85 x 18"CP2 

- rear WM3/ 2,15x 18" CP2 WM 3/ 2,15 x 18" CP2 

TYRES 

- front Pirelli 90/90 S 18 or 3.00 • 18 Pire lli 100/ 90 S 18 (MT 15) 
Metzeler 3.00 - 18 A (B lock C 5) Metzeter 3.25 - 16 A (Block C 5) 
Michelin 3.00 - 16 A (M 38) Michelin 3.25 -18 H (M 38) 

- rear Pirelli S 18 (ribbed) Pirelli 100/90 S 18 (MT 15) 
Metzeler 3.00 S 18 (BlOCk C 5) Melzele r 3.50 S 18 (BlOCk C 66) 
Mic helin 3.00 S 18 (M 38) Michelin 3.50 S 18 (M 38) 

BRAKES 

- front disc type with 2 cyli nders d isc type w ith 2 cylinders 
operated by caliper. ope rated by caliper. 
lever controlled from the right lever controlled from th e right 
s ide handlebar with cable side hand leba r with cable 
connection from lever to connecti on from lever 10 
master cylinder. master cyli nder. 
hvdraulic t ransmission hydraulic transmission 
independant fro m toe rear brake independant from the rear brake 
di sc dia. 260 mm (20.23"') disc dia. 260 mm (20.23") 
cylinder dia. 32 mm (1 .25") cyl inder dia. 32 mm (1 .25" ) 
master cylinder dia. 12.7 mm (.5") naster cylinder di a. 12.7 mm (.S") 

- rear disc lype with doub le cylinder d isc type With doub le cylinder 
fixed caliper. f ixed caliper. 
pedal operated from the pedal operated from 1he 
right hand side of the mach ine. right hand side of th e machine. 
control by metal rod from control by metal rod from 
pedal to master cylinder. pedal to master cylinder. 
disc dia. mm 235 (9.25") disc dl3. mm 235 (9.25") 
cylinder dia. 32 mm (1.26") cylinder d ia. 32 mm (1 .26") 
master cylinder dia. master cy linder dia. 
15.875 mm (.624) , 5.875 mm (.624) 
hydraulic transmission hydraulic transmission 
the rear brake connection is th e rear brake connection is 
by hydraulic transmission by hydraulic transmission 
In common with a second Irani in common with a second front 
brake of same sizes as th e hand brake of same sizes as Ihe hand 
leve r operated right front brake lever operated right front brake 

OVERALL DIMENSIONS 
AN D WEIGHTS 

- wheel base (fully loaded) 1.:395 mls (54.5") 1 .395 mls (54.5") 

- length 2.080 mts (82·') 2.080 mts (B2") 

- width 0.750 O1m (29.85") 0.750 mm (29.85") 

- heigth 1.035 (39.''') 1.035 (39.4") 

- weiglh (d'y) 152 kg (303 Ibs) 152 kg (303 tbs) 
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PERFORMANCES 

- max speed, solo rider 

- fuel consumption 

FUEL AND OIL CAPACITIES 

- fuel tank 

- reserve 

- sump 

- gear box 

- rear drive box 

- front fork (each Jeg) 

- front and rear 
braking circuits 

12 

V3S V 50 

abt 150 km/h (93 mph) abt 170 km/h (105 mph) 

3.7 Its (77 mpg Imp. 63 mpg USA) 4 lits (70 mpg Imp. 58 mpg USA) 

16.5 Its (3.6 91. Imp. 4.1 gl. USA) 
petrol 98/100 NO-AM 

2 Its. (3 112 pints Imp. 
4.2 pints USA) 

2.25 Its. (4 pints Imp. 
4.7 pints USA) 
oil Agip Sin! 2000 SAE 10 W/50) 

1 It. (2.1 pi nls USA 
1.75 pints Imp.) 
oil Agip F.1 Rotra MP (SAE 90) 

0.170 Its. (10'/; cu. in.) 
of which 0.160 (10 cu. in.) 
of oil "Agip F.1 Rot ra MP 
SAE 140" 
and 0.010 ('h cu. in.) 
of oil ~Agip Rocol ASO/R" 

0.070 It. (2-45 oz. Imp. 
2.38 oZ. USA) 
liquid Agip F.1 ATF Dexron 

fluid Agip F.l Brake fluid 
(SAE J 1703) 

16.5 Its (3.6 gl. Imp. 4.1 gl. USA) 
petrol 98/100 NO-RM 

2 Its. (3 1
/2 pints Imp. 

4.2 pints USA) 

2.25 Its. (4 pints Imp. 
4.7 pints USA) 
oil Agip Sint 2000 SAE 10 W/SO) 

1 It. (2.1 pints USA 
1.75 pints Imp.) 
oil Agip F.1 Rotra MP (SAE 90) 

0.170 Its. (1011> cu. in.) 
of which 0.160 (10 cu. in.) 
of oil «Agip F.1 Rotra MP 
SAE 140" 
and 0.010 ('I> cu. in.) 
of oil «Agip Rocol ASQ/R" 

0.070 It. (2.45 oz. Imp. 
2.38 oz. USA) 
liquid Agip F.1 ATF Dexron 

fluid Agip F.1 Brake fluid 
(SAE J 1703) 



B MAINTENANCE OPERATIONS 

The elfieieoey and conservation of the various en
gine and (ramo compo~ents are largely dependant 
on an accurate and periOdical maintenance. 
The indicated periOdS and mi leages for the various 
operations apply to a vehicle used normally. 
II the motorcycle is used on (lusty or unasphalled 
(oads or at continuous high speed on motorways. 
more frequent controls are necessary Any t ime your 
byke undergoes any impact for any reason whatever. 
consull your dealer, also in case 01 light impacts. 
Each veh icle is supplied wi th a suitable sel of 1001S 
lor emergency operations. 

2.1 ENGINE LUBRICATION (Fig . 5) 

011 level check : every 500 km (300 miles) or so check 
the oil level in the crankcase. The oi l should lust 
skim the top mark on dipS lick .. A,.. II not top up 
With oil 01 same brand and specification. 
This check shou ld be carried out when the engine 
has run a shari wh ile and wilh Ihe filler cap fully 
screwed in. 

011 change : every 500-1000 km (300-600 mi les) and 
then every 3000 km (1800 miles) change the oil in 
the crankcase. Do this on a warm engine and allow 
all the old oil drain completely from the drain plug. 

.. A~ = oil filler cap. 

~B~ = rear oil drain cap . 

.. C~ = front oil drain cap. 

Quan tity required : 2.250 li S. (ab" half Imp. gl. - .47 
US gt.). 

2 .2 REPLA CING THE OIL CARTRIDGE 
IN THE SUMP (fig . 6) 

After the fi rst 5()().. 1000 km (300-600 mileS) and then 
every 6000 km (3600 miles). replace the cartridge in 
the oil sump as fOllows : 

• undo drain caps .. A .. and .. 8 .. from sump "C", 

• allow all the old 0 11 10 drain fro m' the sump: 
also fi ller cap "A .. in f ig . 5; 

• undo lhe sc rew and washer securing cartridge 
" H ~ and wi th draw lhe ca rtridge assemb ly complele 
with cover uE", gaske l "F", sprin g "G" and cartrid
ge ~ H "; 

• replace cartridge " H .. and if necessary seal " F» 
on cova r "E". 
Ra-assemb le the complete unit reversing the disman
tling sequence and Introduce the specified quantity 
of oi l belore sc rewing down the filler cap. 

- - H 

§ :----G 
o F 

~,---_E 
D 

, 
5 

6 

7 

13 
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2.3 CLEANING THE WIRE GAUZE 
FILTER AND THE SUMP 

After the 'i, st 500-1000 km (300·600 miles) i .e. after 
th e first o il and cartri dge c hange, and then every 
15.000 km it is a good rule to dismantle the o il sump 
from the cran kcase, take out Ihe wire gauze Iiller 
and to thorough ly c lean everyth ing in a petro l bath. 
Then dry off the l iller and oil ways in the sump wi th 
compressed a ir. In re-assembling the sump don ', 
forget to replac e its gasket. 

2.4 LUBRI CATION OF THE GEAR BOX (Fig . 7) 

Checking the oil level : eve ry 3000 kms (1800 miles) 
make sure that the 0.1 level skims filler cap «An. If 
no t, top up with o il 01 same qual ity and density till 
II stans seeping through the leve l plug . 

Oil change 

Eve ry 10.(X)() kms (6000 mi les) or so the gearbox oi l 
shou ld be replaced 
ThiS ope rati on shoo ld be done when Ihe gearbox is 
warm as in Ihis c ond lhon the oi l IS floid and more 
easily d rai ned . 
All ow a ll the o ld oil to d ra in completely before intro
ducing new o il . 

.. A ~ = oil fille r plug . 

~B~ = drain p lug . 

Quantity : 1 li ter of Ag lp F.l Rotra MP 90 (1.16 pints 
Imp. · 2.11 pints USA). 

2.5 LUBRICATION OF REAR DRIVE BOX (fig . 8) 

Checking oil level 

Every 3000 km ( l aOO mi les) ensure I ha l the oil skims 
!ille r an d level plug ~A~. If lower , top up with 011 01 
same quality and density. 

Oil change 

Every 10000 km (6000 miles) o r so repl ace the oil in 
the box. Th is ope rati on is bes l carri ed out w ith the 
box warm as in th is condition the oil is f lu id and mo
re easily drained . 
Befo re introduc ing any fresh oi l. ensure the old one 
has com pletely drained . 

"A ~ = Iiller and level plug. 

~B ~ = vent plug . 

" C" = drain plug . 

Quantity . 0.1 70 I. (5.9 oz. Imp. - 5.75 oz. USA) o f 
which 0.1 60 It. (5.6 oz. Imp. - S.4 oz. USA) Agip F.l 
Ro lra MP SAE 90 and 0.010 II. (.35 oz. imp. and .034 
oz. USA) of Agip Rocol ASO/ R. 

2.6 LUBRI CATION OF FRONT FORK 
(EACH LEG) (fig. 9) 

Proceed as fo llows: 

• undo drai n plug and washer .. A .. ; 

• undo All en fill er screw "B~ . 

Allow all the o ld all to d lain before any fresh liquid 
is introduced . 

• ,A " = drain sc rew. 

~ B ~ '"" filler sc rew. 

Q uant ity ' 0.070 II. (2.45 oz. Imp. - 2.38 oz. USA) of 
Agip F.l ATF Dexron in each leg. 



2.7 SUNDRY LUBRICATIONS 

Lubricate periodically : 

• 
• 
• 
• 
• 

2.8 

steerin g cups and balls; 

swinging arm bearing s; 

co ntrol cable termi nals; 

articulations 01 prop stands ; 

speed a drive. 

CONTROLS AND INSTRUMENTS 

Panel board (Iig. 10) 

1 speedomeler (with pClrtiCi I zero reset) ; 

2 rev-counter ; 

3 wa rning light. neu tral indicator (orange). ligh ls 
up with gear change in neutral position . (0): 

4 (I) warning light, parking light (green); 

5 (oi l) warning light. Oil pressure gauge. Goes out 
when pressure is suUiclen l for engine lubr ication . 
If it does not go out. p ressure is inco rrect and the 
engine should be immediate ly stopped for the ne
cessary contro ls; 

6 (h) warning li ght (bluo). high beam "ON»: 

7 (gen) wa rnin g light (red) indi cating current deli
very from generator. Goes oul when the engine rea
ches a certain number 01 revo lutions. 
When drivi ng in daylight, all li gh ts should be off. At 
night t ime the tow beam or even tually the high beam 
only should be l it 

2.9 IGNITION KEY (fig. 10) 

The key has 3 posil ions: 
"OFF,. In line wi th relerence mark on panel. Ma
chine a\ standstil l. key removable ; 
"A.. In li ne with reference mark on panel (turned 
clockwise) . Machine ready to be started. All contacts 
"ON .. , key not remova ble: 
"8,, In line wlltl reference mark on panel (tu rned 
clockwise). Machine stopped. With switch "A,. (fig. 
11) in position " O ~ the parking lights are "ON". key 
removable. 

2.10 LIGHT SWITCHES (fig . 11) 

Are located on lett hand s ide of the byke 

Switch " A" contro ls : 

• 
• 
• 

parking lights (position ,,0») : 

riding ligh ls (position .. 1 .. ) : 

lights olf (position .. 2,.). 

Switch «B,. 

With switch "A~ in pOSition .. 1_: 

• 
• 

low beam " ON .. (position ,,3,,); 

high beam "ON» (position «4»). 

'0 

11 

'2 

'3 
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2.11 HORN, FLASH LIGHT AND 
TURN SIGNAL CONTROL (fig . 11) 

On left hand side of the handlebar. 

Bullons "C .. 

,,5.. horn : 
,,6.. flash light. 

Switch "0 ,, 

• 
• 

",7" contro l lor right !Urn signal ; 

.. 8 .. con trol lor left turn signal. 

2.12 ENGINe STARTING AND EMERGENCY 
STOP SWITCH (fig. 12) 

On righ l hand side of handlebar. 
With ignition key (fig. 10) in position .. A .. the machine 
is ready to be s tarted. 

To starl the engine: 

• 
• 

set switch " 8 ,, \0 position .. 1» (RUN); 

pull c rutch leve r fully; 

• on a cold engine. move star ter lever (fig . 82) to 
posi tion "A" (START); 

• press button "A" (Slart). 
For an emergency stop: 

• move switch " B" to position «2» (OFF), 
As soon as the engine is stopped, turn ignition key 
(See fi g . 10) clockwise to the point where mark 
~ OFF" is lin ed up with the panel mark and withdraw 
th e key. 

2.13 RIGHT FRONT BRAKE 
CONTROL LEVER (~F." fig. 12) 

It is on Ihe f ight side of the han dlebar and con trols 
the righ t Iron t brake. 

2.14 LEFT FRONT BRAKE AND REAR BRAKE 
CONTROL PEDAL ( .. 8 », lig. 13) 

This peda l is located on the right s ide of the machine 
and if is link. connected to the mas ter cylinder. 
It operates bo th the fron t left b rake and the rea r 
b rakes al the same time. 

2.15 GEAR CONTROL (fig. 14) 

The con trol pedal is located on the left side of the 
machine and has two positions : 

• <dow» - Lever towards the ground: 

• 2nd. 3rd, 4th, 5th - Lever upwards: 

• neutral - in between low and 2nd gear. 
Before changing gear, donI forget to pull the clu tch 
lever completely. 



2.16 FUEL FILTER CAP (fig. 15) 

This cap is opened by pressing bullon «A". 

2.17 FRONT AND REAR BRAKES 
FLUID RESERVOIR (fig . 16) 

Press bullon "A" (fi g. 15) to get access to this and 
to raise the cover with cap. 
To check the fluid level, remove ca p ,, 8 .,. from reser
voir «A» and ensure the iluiO tops always the sepa
rator which d iv ides th e rese rvo ir in two parts. one for 
the front bra!ce and lhe o the r lor lhe rear brake. 

2.18 FUEL TAPS (fig. 17) 

Are located a l lhe rear of Ihe fuel tanks. The taps 
lever (FUEl) has 3 pOSitions: 

.. ON" open, vert ical, upwa rds: 

~RES" reserve, vertical . downwards; 

" OFF~ closed. horizon ta l. 

2.19 TERMINAL BLOCK WtTH FUSES (fig. 18) 

It is centrally loca ted on Ihe machines. It is accessi
ble by rais ing the seat (See Ch apter «Seat locking 
device .. ) and removing the cove r after undoing the 
screw securi ng it to the fuse ho lder box. 
This box con tains 4 fuses «16 A» . 

• Fuse 1 - Rear stop l ight-FlaSh, 

• Fuse 2 - Stan er relay, rear brake stop light, flash 
ligh t relay, horn. 

• Fuse 3 - Warning lights (GEN-OIL-n) . high beam 
and il s inditator tight. low beam. 

• Fuse 4 • Parking lights - panel lighls - Warning 
light «I». 
Belare replaCing any fuse it is necessa ry 10 look fOf 
and · eliminate the cause for i ts burn ing. 

2.20 STEERtNG LOCK (fig . 19) 

To lock and unlock Ihe steering , proceed as follows: 

Locking 

Turn Ihe handleba r tull y 10 Ihe right. 
Inserl lhe key inlO the lock set. lurn it counlerclock
wise and push it fully in, release it. and take il o lf. 

Unlocking 

Insert Ihe key inlO the lock sel . turn it counlerc lock
wise, re lease it and s lip i1 011. 

17 
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21 
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2.21 SEAT LOCKING OEVICE (fig. 20) 

It is located at the left rear end of the seal 

To uniock 

Operate on lever "A,. shifti ng it towards the fronl 
wheel (See arrow) so as to unhook hooks .. 8 .. that 
keep Ihe seal secured 10 the device. Then lift Ihe 
seat. 

To lock 

Lower Ihe seat until hooks «E» snap. 

2.22 SIDE STAND (<< A .. fig. 21) 

Th is stand should be used only for brief s lops . When 
re-starling ensure it is fully rai sed or e lse serious 
trouble may occur. The p ic ture shows the firs t type 
of side stand : the second type has 2 ret u rn springs . 

2.23 ADJUSTING THE CLUTCH 
CONTROL LEVER (fig. 22) 

If the play at the handlebar lever is more or less 
than 3-4 mm (1/8" ) operate on adjuster «A» to obtain 
the correcl distance. 
Th is adjustmen t can also be made by loosening 
co un ternuts ~ C" and operating on adju ster .. 8 .. , The 
co unternuts are located on the right hand side of the 
gearbox. 

2..24 ADJUSTIN G THE RIGHT FRONT BRAKE 
LEVER (fig. 23) 

This lever shou ld be adjus ted when the play al Ihe 
handlebar is more or less than 3-4 mm (1/ 8" ). Ope
rate on thumb screw "A .. to obtain the correct play. 
This adjustment can also be made by operating on 
ad luster «8» aller s laCkening counternuts ~C». 

2.25 ADJUSTING THE LEFT FRONT BRAKE 
AND THE REAR BRAKE PEDAL (fig. 13) 

Check the play between master cylinder control lin
kage ad control lever .. I .. as follows: 

• set up a leeler gauge .. A,. between linkage and 
lever end; 

• admi ssible play : 0.005 - 0.15 mm (.0019-.00591. 
If the play is nol within these limits : 
Remove cotte r pin .. C". withdraw p in <. D» , loosen 
counlernut "E,. and screw in or out fork .. F» untif the 
ideal position for pe<lal .. 8 .. is found. Re-fit pin relain
ing rod <to .. and colter pin .. C». 
Finally, loosen counlernut .. G» and adjust lever «H» 
return spring. 



2.26 ADJUSTING THE THROTTLE CONTROL GRIP 
( .. E ~ fig. 12) 

To adjust the travel Of the twist grip. SCrew in or 
ou t sc rew .. 0 ... 
To harden the return o f the grip. screw in or out 
screw .. C». 

2.27 ADJUSTING THE STEERING (fig . 24) 

For safe riding, the stee ring should be so ad justed as 
to allow free movement to the handlebar but without 
excessive play. 

To take up excessive play : 

III loosen steering head fix ing bolt "A,.; 

• undo steering head securing nul "a .. ; 

• Screw in or oul adjuster .. C .. by means of a cen
ter punch until the correct p lay is obtained. 

AHer this has been done, rock nul .. 8 .. and sleering 
head fixing bolt .. A,. . 

2.28 ADJUSTING THE SWINGING ARM PLAY 
(fig. 18) 

The swinging arm has to osc illate freely wi thout any 
play. 
It is properly adjusted when both end spindles pro
ject by the same amount. Ttlis adjustment is made 
using speCial tool n. 10903100 (45 in fig . 25). At the 
end 01 thiS operation tighten both nuts "A» . 

2.29 ADJUSTING THE REAR SUSPENSION (fig.26) 

The external spring o f the rear suspension can be 
adjusled to 3 positions by means 0 1 spanner "A .. in 
the 1001 kit. 
If the dampers' action is irregular, have Ihem chec
ked by your dealer. 
Don'l forgel that gOOd machine s tabilily depends 
on both dampers being ad justed to tile same po
sition. 

2.30 ADJUSTING ROCKER CLEARANCE (fig . 27) 

This ad justment has to be done in strict accordance 
with the prescribed valve gearing timing diagram and 
on a COLD ENGINE with piston at TOG, i.e with both 
valves c losed al tho end 01 the compression stroke. 
Adjust by removing the rocker box cover, as follows: 

1 slacken nut ~ B ~: 

2 screw in o r ou\ adjuster «A»: 

3 insert the feeler gauge «C .. blade between valve 
and rocker and ensure play is as specified i .e. 0 .10 
mm (.0039") for the inlet valve and .015 mm (.0059" ) 
lor Ihe exhaust valve. 
Finally. keep a firm hold on adjuster .. A" and lighten 
nut " B" . 
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2.31 LUBRICATION AND MAINTENANCE 
OPERATIONS 

Monthly (or every 3000 km • 1800 miles) 

Check the electrolyte level in battery. 

Periodically 

Check tyre pressure. 
lubricate cable ends and prop stands a rticulations. 

Every SOO km (300 miles) 

Chec k oil level in crankcase. 

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

Replace the c rankcase oil. 
Chec k tig htness of all nuts and bolts. 
Check rocker clearance. 

Every 3000 km (abl 2000 miles) 

R~place the cran kcase oil. 
Check rocker c learance 
Check oil level in gearbox. 
Check oi l level in rear drive box. 

Every 5000 km (3000 miles) 

Check brake flu id level in reservoir. 

Every 6000 km (3600 mlles) 

Replace the oil filter car.ridge in suml;'. 

Ellery 10.000 km (6000 miles) 

Replace the air lilter cartridge. 
Clean the fuel tank, filte rs, taps, and fue l lines. 
Repl ace the gearbox oil. 
C lean and grease all ballery connec tions, 

Every 15.000 km (9000 miles) 

Replace the fluid in the braking c irc uits . 

Every 20.000 km (12.000 miles) 

Check condition of wheel bearings. 
Ensure that all steering bearings and c ups are well 
greased. 
Replace the oil in the fork legs. 
Clean the sta rter motor and generator commutato rs 
w ith 8 petro l moistened rag. 



II TORQUE LOADINGS 

DESCRIPTION Kgm fI / lbs 

Cy!lnder heads 

Screws, rocker bo, cover · · · · 1 7 
Spark plugs · 2 ·3 15 - 22 

Crankcase and covers 

Nut, cylinder head to crankcase · · 4 29 
Nuts. cran kcase join ing · · 2,2 - 2.5 16 · 18 
Screws, l iming cover · · 1 7 
Screws, oil sump · · 1 7 

Connecting rod 

Nut, sel flocking, big eod . 2.2 - 2.5 1&-18 
Bolt , flywheel · 4 7 
Bol t, crown wheel · 1 

Valve gearing 

Screw, camshaft flange. . · 3 22 
Nut, camshaft gear · · · 1,5 10,5 

Starter motor 

Screws, starter motor securing · 3 22 

Fuel feed 

Screws, intake pipe. 1 7 

Lubrication 

Screws, oil pump · 1 7 
Screw, oi l cartridge cover · · · 2,5 1. 

Ignition 

Bolt , gen~rator securing · · · 0,5 3 

Clutch 

Nul, clutch shafl . · · · 10 70 

Gear box 

Nuts, mainshaft . · · · 10 70 

Engine to machine 

Nul, front stud . · 4,5 32 
Nut, short and long screw · · 4,5 32 
Screws, gearbox: to c lulch housing cover · · · 2.5 -3 18 - 22 

Rear drive 

Nul. bevel gear 10 housing · 10 70 
Screws, crown wheel 10 hollow spindle . · · · 4.2 30 
Screws, cover 10 drive box . · 2.5 1. 
Screws, brake disc to hollow spindle · · · · 2,2·2,4 16-18 
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Frame 

Screws, cradle to frame 

Screws, center stand 

Front suspension 

DESCRIPTION 

Screws, front fork plate (top) 
Screws, front fork bottom plate 

Screws, damper securing 

Screws, fork leg to wheel spindle 

Rear suspension 

Screws, top and bottom securing 

Front wheel and brake disc 

Nut, wheel spindle 

Screws, brake disc to hub 

Rear wheel 

Nut, wheel spindle 

Screw, wheel spindle to swinging arm 

Steering - Instruments 

Bush, steering lock 

Screws, panel securing 
Screws, handlebar to panel. 

Kgm 

8 
3,5 

4,5 

4,5 

3 
4,5 

3 

14 -15 

2,2 - 2,4 

14 - 15 
4,5 

5-6 
2,5 

3 

ft/lbs 

58 

25 

32 
32 
22 
32 

22 

98-105 
16 - 18 

98-105 
32 

43 - 52 
18 

22 



II 

pos. 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 

20 

21 
22 
23 
24 
25 
26 

27 
28 
29 

30 
31 
32 
33 
34 
35 

36 
37 
38 

39 
40 
41 

42 
43 
44 

45 

SPECIFIC WORKSHOP TOOLS 
(fig. 28) 

PART N_ 

19927300 

19927400 

1990 7800 

19926100 
19928800 

19828700 

1990 2800 

19929400 

19926000 
19905900 

19927200 

1990 65 00 

19911800 

19927202 

1990 70 00 
19907100 

1990 5400 
19 927500 

19929500 

19926200 

19927700 
1992 6300 

19926400 
19926500 
1992 6600 

19927600 
19926700 
19927800 
19927900 

1291 2000 
19927100 
1891 2450 

18926500 
18926600 
18926700 
149265 00 
14926600 
14926700 
14926400 
14926900 
19928100 

14926600 
14929300 
199280 00 
1090 3100 

DESCRIPTION 

Sush, sea l titl ing on layshaft. 
Bush, seal mounting on t iming cover. 

Puller, gudgeon pin. 

Punch , bevel sel seal. 

Tool. alignmerll o f bevel seL 
Punch, pressing in seal on gear seleclor spindle. 

Tool, POSl honing 01 Seelor lor pedal slarllng. 

Tool, clulch shaft bear ing (in clulch housing). 

Punch, pressing or sear in drive box 

Punch, fIlling of seal on clutch shalt. 

Punch , fitting of seal in limmg cove r. 

Tool , clutch assembling and centering. 

Tool , hold fas t, flywheel. 

Spacer, fitting seal on layshaft. 

Puller, seal inside bevel set. 

Tool, holdfast c lutch shalt, lays haft, and bevel pinion. 

Too l, main shaft and c lutch shaft locking nUls. 

Puller. roller bearing ou ter race in drive box. 

Hub, timing disc 

Punch . bevel pinion bearing. 

Too l, 'l 0 ldfas!, drive gear for gearbox stripping. 

Punch, taper roller bearing for main shaft in gearbox. 

Punch. taper roller bearing outer race on bevel set carrier. 

Punch, bearing outer race in drive box. 

Punch , swing arm bearing on gearbox cover. 

Puller, remOval 01 swing arm bearing from gearbox cover. 

Puncll, c lutch shalt sea l on c lu tch housing. 

Reduc tion bush , for l itti ng va lve stripping 1001 (listed as n" 1090 72 00) 
PunCh, pressing 01 roller bea ring inner race on hollow shall in drive box. 

Tool, seal fllting on crankShaft, fl ywheel Side. 

Punch, pressing flange seal on crankshaft, lIywheel side. 

Siand , engine support. 

Tool , filling of gasket on floaler, brake pump, righl fronl brake. 

Tool, fi lling of gasket on Uoaler, pump lor r ight front brake. 

TOOl. filling 01 pump lockring, right front brake pump. 

Tool, fitting of gaskel on pump tloater, tefllronl and rear brakes. 

Too l, fitling of gasket on pump floater. )elt lronl and rear brakes. 

Too l. filting of pump lockring, left Iron t and rear brakes. 

Tool, removal of floater, right front brake. left front brake, and rear brakes. 

Tool. checking of carburettor floater level. 

Tool. arrow for checking valve timing and ignition. 

Tool, removal of generator-alternator from crankshaft. 

Tool, removal of pickup rotor from main shaft 

Tool, Ignition liming control (to be filted on main shall key) , 

Wrench . Allen screw, 8 mm hex. 
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28~ __ -r ________ ~ __________________________________________ ~ 

POS. PART N. DESCRIPTION 

46 10914700 Wrench, socke t, Allen sc rews 6 mm hex. 
47 10 91 3900 Wrenc h. Allen screws,S mm hex. 

47/, 19902500 Stand, gearbox suppor!. 
47/2 19929600 Oegree pl ate. 

SPECIAL PRODUCTS 

48 0001 0000 Telfon (923.499.909) Tape for threads. 
49 0001 0200 Deveon .. F" • Filling paste for blowholes. 

50 00010300 ER 847 3M - Sealing compou nd for crankcase covers. 
51 00010400 Loetite 601 {B04.585.601} - Nuts and bolts. 

24 



II ENGINE UNIT 

5.1 - a REMOVAL OF ENGINE-GEARBOX FROM 
THE FRAME - SEPARATION OF ENGINE FROM 
GEARBOX (fig. 29) 

• Withdraw the breather pipes from the (ocker bo
xes after loosening the retaining springs ; 

• exuact the oil recovery pipe from crankcase to 
breather; 

• undo intake pipe ,,8 .. securing screws ~A .. from 
cylinder head; 

• remove re-cycling device «C .. complete with air 
filter, vent pipe, and carburettors complete wi th in
ta~e pipes; 

• undo nuts "F", take off flange "H .. and spacers 
~ C'" securing the exhaust pipes to the cylinder 
heads; 

• undo the screws of strap «L» connecting bo th 
exhaust pipes; 

• undo nuls «0» and take off the silencers and foot
rests (E) securing screws. Remove si lencers com
plete with exhaust pipes <<I»; 

• disconnect the engine from the frame by undoing 
nut .. M" on retaining bolt «N,,; 

• undo the engine-gearbox joining screws .. 0 .. 
using the special wrench for Allen screws pari n" 
1091 4700 (46 in fig. 28) and part n° 1091 39 00 (47 in 
IIg. 26). Then actuate the clutch operating arm on the 

p 

L--Il 

I 

gearbox cover so as to separate the engine .. p .. 
from the gearbox. Withd raw the engine from the 
cradle arms. 

b Checking operations 

• Ensure the cylinder head-in take pipe gaskets are 
in good stale. If crumpled or damaged, replace; 

• check co ndition Of the breather pipes in cylinder 
head and crankcase. If nickep, or cracked, replace; 

• ensure Ihe exhaust pipes and silencers are in 
good condition . If dented. replace; 

• clean oul the exhaust pipes and silencers. The re
moval of carbon deposits will greatly improve the 
efficiency of th e engine. 

cAe-assembly 

Relit the removed paris in the reverse order descri
bed for removal. 

5.2 - e: REMOVING THE ROCKER BOX COVERS 

• Use w re nch parI N. 10913900 (47 in fig. 28) to 
undO the re ta ining Allen screws and remove the co
vers after 100senin9 the retaining cl ips and with
d rawing Ihe breather pipes. 
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b Checking operations 

• Ensure the co ntact sur1aces are quite smooth . If 
scored, smoothen with ve'f'/ line emery paper; 

• ensure the cove rs have no casting defects and in 
the case of any blow holes fill in with Devcon .. F,. 
paste part N. 00 01 0200 (49 in fig. 28). 

eRe-assembly 

When re- lilling the roc ker box covers don ' t forgel 
to change the gasket and to tighten the hold down 
nuts in a diagonal sequence, completing the opera
tion with a torque wrench loaded to 1 kgm (7 ft / lbs). 

5.3 - a STRIPPING THE CYLINDER HEADS 

• Undo the rocker pin nuts, also the nu\s securing 
the heads and barrels to the crankcase. proceeding 
in a diagonal sequence; 

• remove the lop rocker spacers, rocker pins, bot
tom spacers, push rods, and lift up the cylinder 
heads from the s tuds. 
Removal of valves: 

• Iii up 1001 10907200 (See fig. 31) using reduction 
bush part N. 19 927800 (28 in fig. 31) on the top col· 
lar 01 the valve to be dismantled and at the center of 
the valve head. Screw in the tool to compress the 
spring and with a mallet tap lightly the too l on the 
lop collar to detach both co lle ts "A" from top co llar 
«8" (See fig. 30). Thi s procedu re will prevent Ihe 1001 
Irom defo rming. Whon bOlh collels «A» are loosoned. 
screws in Ihe 1001 unlil the collets can be taken off 
Ihe valve seals. 
Then screw oul the tool and remove it from the valve 
head . 
Collar «8», inner spring "C .. , ouler springs "0,,,. bot· 
tom collar «E" with shims can now be slipped ou l 
and the valve ",FlO withd rawn from the head . 

Removing valve guides: 

The guides are removed by means of a special drift 
and a mallet. tapp ing from Ihe ins ide. 
Rep lace the guides when WOlll out to su ch an extent 
that by replacing the valve only, the valve stem-valve 
guide I/D clearance cannot be el iminated (See data 
table and fig . 32). 

b Checking operatiOfls 

• Ensure the cylinder head· cover joining surfaces 
are nol dented or scored. JI so, smoolhen out the 
laces wi1h fine emery paper. 

• Check t ightness of valves in their seats. Pour so
me petrOl in the head and jf any seeps through, the 
valves have 10 be ground in. If after this operation 
the va lves are not perfec tly light, then it will be ne
cessary to mill 011 the s&aIS, and to re-grind Ihe val
ves or replace the Valve. 
Inclination angle 01 lhe valve head is 90"30' (See fig. 
32) . Inclination angle o f the seats is 89"30' (See fig . 
33). 

• Ensure the play between stem and guide is as 
specified in the table and in dwg fjg. 32. 
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Inspection of valve springs: 

• On valves fully assembled (co ll ars, springs, Col
lets and va lves) the outer spring shou ld be compres
sed to 37 mm (1.456") See dwg 34, II should nOl be 
forgotten thai a fu lly open va lve shou ld sti ll have 1 
mm trave l before the Inner spring compresses com
pletely. Add or remove shims until this measuremen l 
is obtained, 

Inner spring (fig, 35) 

Free length 
Loaded 8 kgs (17 IbS) 
l oaded 20 kgs (44 Jbs) 

Outer spring (fig. 35) 

Free length 
l oaded 18 I(gs (39'12 IbS) 
l oaded 43.S kgs (96 Ibs) 

Load tolerance ± 4% 

A = 36 mm (1.42") 

B = 31 .5 mm (1.38") 
C = 24,45 mm (,9aS") 

o = 4O.S mm (1.6" ) 

E = 36 mm (1.42 .... ) 

F = 28,95 mm (1.1S-) 



VALVE - VALVE GUIDE COUJ~LlNG DATA 

110 Of valve guide 

Inlet 5.500 + 5.520 mm 
(216 + .2172") 

Exhaust 5.500 -+ 5.520 mm 
(216 + .2172") 

eRe-assembly 

• Press in the valve guides on the heads uSing a 
suitable punch and mallet. tapping from the outside. 
However, it is necessary to fi rs t pre-hea t the head to 
about 6O'F (140'C) and to lubricate the valve guide 
and the housing in the head. After the guide has been 
pressed into the cylinder head housings, ream out 
the I/ O 10 bring it down 10 the size indica ted in the 
labte and in dwg l ig. 32. 

0 / 0 of valve 
guides : 

Hole size in 
head 

Guide-head 
inte rference rit 

11.042 -+ 11.0SSmm (.4346-.4351"). 

. 11 .000 + 11.018mm (.433- .4337"). 

0.037 + 0.042 mm (.0014 - .0016"). 

• Now re-f it the va lve assemb ly consisting of : valve. 
collars, spri ngs and coll ets with any necessary shims. 
Do so using special tool N. 109072 00 (fig. 31) used 
for dismantling p lus th e special reduct ion bush (N. 
19927800. fig. 31, 28). reversing the dismantling 
sequen ce. 

• In fi tting the cy linder heads on the barre ls be sure 
not to obstruct the all ways by incorrecll fitti ng the 
head gasket. 

• To prevent deformation of the cy linder heads. be 
sure to tigh ten the ho ld down nUIS in a diagonal se
quence (See fig. 36), completing the operation wiih a 
torque wrench sel to <1 kgm (29 tI/ lbS). 
Finally, lock, the Allen screw li xing the head to the 
cyl inder. 

5.4 - a REMOVING THE CYLINDER BARRELS 

• 
• 
• 

b 

Uti up the barrels Irom the studs; 

remove seal s from cylinders: 

take out cylinder base gaskets from the studs. 

Checks 

• Check cylinder wear at 3 di fferent heights in a 
transversa l and long itud inal di rect ions. Dial gauge 
has to be prev iously set to zero on a slip ring (fig . 37 
and dwg f ig. 38) . 
If the Chromium pl ated su rface at the cyl inder top is 
worn down to more than 0.1 mm (.0039") or jf any 
scoring or ovaliza\i.on is detected. the cylinder should 
be replaced . 

Valve stem dia. Cleara!'loe Q!'I assembly 

5.480 -7- 5.465 mm 0.020 -+ 0.055 mm 
(.2157 + .2152") (.00078 + 00210") 

5.480 + 5.465 mm 0.020 + 0.050 mm 
(.2157';- .2152') 1.00078 + 00210") 

36 
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Selection of cylinder d iameter - V 35 model 

CLASS A CLASS B ClASSC 

66.000 + 66.006 -T- 66.012 -;-
66.006 mm 66.012 mm 66.0 18 mm 

(2.5984 + (2.5986 + {2.5988 -0-

2.5986"} 2.5988") 2.5990") 

Selection of cy linder diameter - V SO model 

CLASS A CLASS B CLASS C 

74 .000 + 74.006 + 74.012 +-
74.006 mm 74 .012 mm 74.01 8 mm 

2.9134 .... (2.9136 + (2.9138 7-

2.9136") 2.9138") 2.9140") 

Cylinders of c lass A·B·C have always to be matched 
with pistons of same c lass. 

eRe-fitting 

• Fit new gasket " A·. on crankcase studs, insert the 
cylinde r barrel a lter ensuring thai the lubricating pas
sages in the gasket and in the barrel overlap each 
other ; 

• replace a lso seals ",E .. and .. F .. on the push rods. 
a lso the cylinder head asbestos gaske t (See fig. 39). 

INTAKE TUBES 

European model 

The intake lubes are marked .. O ~ V 50 (righl), . 5 .. 
V 50 (teft). The same lubes fit also the V 35 model 
(except the V 35 - Germany). 

5.5 - a REMOVING THE COMPRESSION RINGS 
AND OIL SCRAPER S FR OM THE PI STON 

These rings shou ld be removed /r om the piston with 
great care to prevent breakages . 
Widen th e rin g ends just sulfi c iently to sli p them off 
the piston . 

b Checking operations 

• Ensure th e p iston slo ts c learance is as specified 
in the table and in fig . 40 (height clearance) . 

• Check piston r ing gap wi th a fee ler gauge with 
the rin gs in the barre l (See ~ Pis ton rings gap.· and 
fig. 41). 

Piston l ings and all scraper - Piston slo ts heigh I 
clearance 

• Compression rings ",A,. and .. 8 .. in 'ig. 42 
0.030 + 0.062 mm (.00118 + .002441 

• Scraper ring KC" in fig . 42 
0.030 + 0.062 mm (.00118 + .00244") 



Pision ring gaps 

• Compression rings (<<A» and "B» in fig. 42) 
0.25 ..;. 0.45 mm (.0098";' .0177") 

• Oil scraper (<<C» in fig. 42) 
0.20 -0. 0.45 mm (.0078 ..;. .0177'1 

c Re-assembly 

When fitting the piston rings pay attention to the end 
gaps which have to be out of line with each other. 

5.6 - a REMOVAL OF PISTONS 

To remove piston "0,, in fig. 42 from the small end 
it is necessary to push out gudgeon pin "E" after re
moving its retaining circlip "F" using tool 19907800 
(3 in fig. 43). 
When overhauling, always remove all carbon depo
Sits from the piston crown and slots. 

b Checking operations 

• Ensure the piston-barrel clearance is as specified 
0.014..;. 0.050 mm (.OOO55 -+- .0019"). 

• Check piston weights. Max permissible differen
ce: 1.5 grams (.05 oz.). 

• The selection measurements indicated in the ta
ble have to be taken at 13 mm (.511) from the piston 
base in an orthogonal sense to the piston pin axis. 
Make sure the piston is marked with its selection let
ter (A-B-C) and letter "C" (spark plug side). See ar
rows 1 and 2 in fig. 46. 
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Se lection 01 pistons diameter · V 35 model 

CLASS A CLASS a 

65.968 + 65.974 mm 65.974 ..;. 65.980 mm 
(2.597 + 2.5973") (2.5973 + 2.5975") 

Selection 01 piston diameter - V 50 model 

CLASS A CLASS 8 

73.968 ... 73.974 mm 73.974 + 73.980 mm 
(2.911 9 ... 2.9121 " ) (2.9121 + 2.91 23" ) 

Pistons must always be matched with cy linders 01 same class. 

Matching data - Gudgeon pin-piston hole clearance (Dwg l ig. 46) 

0 / 001 P""' Pi61e n hel . d •• . 

14.994 ... 15.000 mm 15.003 + 14.997 mm 
(.5902 ~ .5005') (.5905 + .5903" ) 

Gudgeon pin seJeclion (fi9. 46) 

C<ASS COLOUR 

2 white 

1 blaclt 

Pislon hole selection (fig . 46) 

CLASS COLOUR 

2 whi le 

1 

c Re-fittlng 

To re-assemble piston ,,0,. with pin .. E" on small end 
.. G", heat up the piston in oil to a temperature 01 
about 6O'e (14()"'F) in order to all ow the piston to ex
pand sufficiently for the pin to be pushed in (See 
fig. 42). 

5.7 - a SEPARATING THE CRANKCASE COVERS 

• Drain the oil and rem aile the sump complete with 
filters and oil pressure 9auge. Then: 
- undo nuts .. A" and ~B,. in fig. 47. USing a plastic 
mallet, lap bol1om crankcase haIr .. A .. lightly 10 tree 
it from the studs fitted on the top half .. B .. (See 
fig. 48). 

black 

CLASS C 

65.980 -;- 65.986 mm 
(2.5975 ..;. 2.5978") 

CLASS C 

73.980 -;- 73.986 mm 
(2.9123 -;- 2.9125") 

Nagall" e a llowance and 
inle . le ,ence iii e n ass . y 

F rom a clearance of 0.009 mm 
(.00035") 10 an interference 
fil o f 0.003 mm (.0001 18») 

DIAM ETER 

15.000 -;- 14.997 mm 
(.5905 + .5903") 

14.997 ..;.. 14.994 mm 
(.5903 -;- .5902" ) 

DIAMETER 

15.003 ..;.. 15.000 mm 
(.5906 + .5905") 

15.000..;.. 14.997 mm 
(.5905 ..;.. .5903") 
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From the top cover remove : 

- crankshaft complete with con-rod (~C" in fig. 48); 

- camshaft ,,0,.. after unsc rew ing its retainer " A" 
with lock-plate ~B " and washer ., C" (See fi g. 49) . 

b Checks 

• Ensure the cove r jOining faces are unseared or 
nicked. 
• Check the ,threaded portion 01 the studs. If dama
ged or stripped, replace the stud or slOds. 
• Blow out all oilways in the covers with compres
sed a ir . 

c Re-filting 

• Introduce camshaft «0» in ils housing on top co
ver "H" after ensu ring that both sectors "G .. with 
ci rclip " I" are properly mounted. Fit connector «A» 
with washer ~C'" also lock-p late «e". ensuring thai 
the end of the connector " A ... shown by arrow .. E» 
0nlers into the hole shown by arrow .. 8 » (See fig. 49). 



• flt 11all bearings " E .. in their housings in cover 
~8". Ihen set up the crankshaft complete with ca n· 
rods .. C» on the bearings and then fit the half bea
rings in the bottom crankcase cover «A» (See fig, 48) . 

• Smear the union faces with sealing compound N. 
00 01 0300 (50 in fig. 28) and position the lower co
ver on the top cover studs. Tighten nuls ",A,. and «0 .. 
in fig. 47 and complete the operation with a torque 
wrench sel to 2.2 - 2.5 kgm (16-18 ft / lbs) in the se
quence shown in fig. SO. 

5.8 REPLACING THE SEAL IN TIMING COVER 
(ENGINE MOUNTED) (fig. 51) 

This operation is ca rri ed oul as follows: 

• set up 1001 1992 7400 (2 in fig. 51) on the crank
shaft ; 

• insert the sea l on Ihe 1001: 

• using punCh 19927200 (11 in fig. 51) and a mal
let, press the seal home in ils housing on the timing 
cover. This replacement has to be done after remo
ving : generator cover. generator. pickup cover p late, 
rotor. pickups and after the damaged seal has been 
rem oved from the cover. 

5.9 - a DISMANTLING THE CON-RODS 

• Afle r removing the complete crankshaft-conn ec
ting rod assembly from the top crankcase cover ( ... C .. 
in fig . 48). undo Ihe self locking nuls .. H ~ and remove 
the con-rod caps .. I .. (See lig. 42); 

• tak.e 0 11 cap re taining screws «l » from con-rod 
..:G. (See lig. 42): 

• remove bearings .. M" lrom the con-rods and caps 
(See fig . 42): 

• if worn out. push out the small end bush by Ihe 
aid of a suitable punch . 

b Checks 

• The bearings for con-rods "M" are of thin wall 
type in white -malerial and in case of seizures or ex
cessive wear have to be replaced_ 
When replacing the con-rod shells il is necessary 
for the shaft to be re-ground_ Before doing so, hOW
ever, it is advisable to measure the shall at the major 
wear pain! (See lable .. Diameter of con-rod pins» 
and fig . 52). 

• Ensure also that the small end bush es are not 
seized or deeply scored. Replace. as necessary (See 
pertin ent tabl e and drawing n. 53). 

• Check parallelism of axis i.e. before filting the 
con-I'odS make sure the small and big end holes are 
..-square .. thai is parallel to each other. 

9 0 10 0 3 0 7 

6 0 0 5 

8 0 4 0 0 2 0 10 
~ ____________________________ ~50 
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Possib le deformations can be rectifi ed by means of a 
fork leve r set up on the co-rods. 
Maximum offset permissible for the small and big end 
aXIs is ± 0.10 mm (.0039") as measured at a distance 
of 200 mm (7.B74"). See Dwg fig. 53 and Si ripped con
rad assembly In fig. 54. 

Selection of con-rod 

Cla~~ ~A.o Class . s . 
BltlU colou r ma,k WIHltI colou, m~( .. 

38.103 -i- 38.109 38.109 -i- 38.115 

(1. 500 "';"' 1503) (1. 503 -;- 1.506) 

36 

Se lection of con-rod complete with bearings 

GROUP 

A 

1-----
B 

WEIGHT 

290 ..;-. 294 gr 
_ ___ 1_10.22 + 10.37 oz.) 

294 + 298gr 
(10.37 -:- 10.51 02.) 

C 298 + 302 gr 
-----------I~~_+ 10.650z.)_ 

o 

E 

302 + 306 gr 
(10.65 -:- 10.79 oz.) 

306 -;- 310 gr 
(10.79 .... 10.93 oz .) 



Thickness 01 con-rod bearings 

ORIG INAL PRODUCT ION N 61062010 

1_537 -0- 1.543 1.527 -;. 1.533 

(.06061 -!- .06084") (.06021 ...,. .06045' ') 

Housing diamete r: 38.103 -0- 38.115 mm (1.5OO """ 
1.5006''). 
ShaH diameter : 34.987 + 34.999 mm (1.3773 
1.3778''). 

Bearing-shaft c learance: 

• min. 0.020 max 0.064 mm (.00078 -0- .0025") at 90-
from connect ion plane ; 

• min. 0.040 max 0.084 mm (.0015 -7 .0033") at 20' 
from connec tion p lane (See drawing fig . 53) ; 

• conrad-crankshaft clearance on assembly: 0.265 
""" 0.515 mm (.010 .0- .020") (See fig. 55) . 

Size 01 bush in small end and piston pin 

I/O 01 busl'l pressGd PISIO~ P'~ dl~m~\er 
in small end 

15.012 -7 15.030 mm 14.994 -7 15.000 mm 
(.5909 -7 .5916") (.5902 -7 .5905") 

c Re-fitting 

• Ensure that on assembly the con-rods are marked 
with the same letter (A-B-C-D-E in fig. 56) and on the 
other side have the same number as stamped on the 
cap (See fi9· 57); 

• screw on the nuts on the cap securing screws 
and tighten with a torque wrench set to 2.2 --:- 2.5 kgm 
(16-18 fl /l bs) (See dwg fig. 53 and fig. 58). 

d Replacement of con-rods or their 
bearings on the mach ine 

Proceed as follows : 

• remove the right and left cylinder head-barrel as
semblies ; 

• using puller 19907800 (3 in fig. 43) , 'Push Oll ' the 
gudgeon pins after removing their retaining circlips; 

• remove the generator cover, genera tor, pickup 
cover, «O ~ ring, and l ,he rolor from the cran ksha/ t; 
• 

• d isconnec t the electronic ignii ion connec tors ; 

• remove liming cover and timing gear assembly 
together with the oit pump gears and chain ; 

• undo the oit pressure gauge and suppor t; 

55 

Pin -bush c l e8ra~ce 

0.01 2 ... 0.036 mm 
(.00047 -0- .0014") 

56 
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• wllhdraw the camshaft from the housing in th e 
crankcase. placi ng one hand in the bore o f a cylinder 
to prevent Ihe tappets from dropping dow n; 

• lurn Ihe crankshaft to the point where the con·rod 
securin9 nut s can be unscrewed through the bore 01 
one cylinder. Repeat the operalion tor the o ther 2 
nu ts ; 

• when the cap retaining nuts have been unscre
wed , inserr one hand into the cylinder bore to grip 
Ihe con- rods and With the other hand lake out the 
con-rod caps (one al the lime) or v iceversa. 

• when lhe con-rod and/or bear ings have been re
plOlced; re· fit the con-rods on the crankshaft and 
lighten the nuls using a torqu, ~ wrench set 10,2.2 -:-
25 kgm (16-18 ft/ lbs) ; 

• Insert Ihe lappe ts in to th eir housing s, also the 
camsha ll. 
For all o th er assembly ope rat ions, reverse the di
smanll ing sequence. 

5.10 - a DISMANTliNG THE CRANKSHA.FT 

Aller re moving the crankshaft from the lop crankca
se cove r (See "G" in fi g . 48) and stripped it 0 1 100 
con-rods With half bearing s (See section 5.9), remove 
from crankcase the circlips retaining the haU-bear
ings on p in ~O~ (drive side) and timing side . N" . 
Th en undo plug "Q ~, take out the pickup rotor re ta in
ing key "R" and remove the generator ro tor from 
cran ksha ft " S ~ (See l ig. 42). 

b Inspection 

Check. cran k pin and can rods. If only l igh tly sco red, 
po lish them with very line carborund um. 
If deeply scored or oval ized, re-ground the cran k
shaft pins down to Ihe correct size for coupling with 
lhe ol s big end bearings (See ol s lab le for big end 
dIameters and f i99. 59-60 -60/1 ). 
Before re-fitting the c rankshaft plug don ' I forge l 10 

blow through the oil passages wilh compressed a ir 10 
free them and to smear the plug wi th Locil le (n. 
00 01 04 00 in fig. 28) before tig hten ing. The shaH is 
statically balanced by applying a weight o f 0.8355-
0.8655 kg (1.84 - 1.90 Ibs.) for the «V 35,. and 0.9265 
(1.972 - 2.038 'Ibs.) for Ihe "V 50". 
Ensu re the housings of the pickup and genera tor re
la ining key are nol bu rred , 

Main shaft diameter (timing s ide) 

0 " 9,nal p r od u ~tl <>n 
beer lng! 

32.910 + 32.894 mm 

(1.2956 -=- 1.2949") 

Bearing nousing diamete r (timing side): 35.996-!
-=- 36.01 2 mm (1.417 + 1.422") 



l' 38,075-38,125 

" V 3 5 ., 25 ,3 3 1).,- 2 5, 2 7 I) 

"V51):'2B5 30'""C"28,471) t32, 910-;-32,894 i/ 40,008 7 39,988 

_2_,~.10 ':' 2,3 G I) 
18 

- -! j . i 

~ ________________________________________________________________ ~60/1 

Overall Thickness of main Bearings (timing side) 

OriQina l p roduCllon 
bearings 

1,537 -:- 1,543 mm 
(,0606 -'- ,0608") 

Beanng-mamshafl clearance (timing side): 
min. 0.000 - max, OA4 cold (,0017") 

Mainshafl diameter, drive side 

Origina l p roduction 
bearing s 

40,008 -~ 39.988 
(1,5751 -;- 1,5749") 

Bearing hOUSing diameter, drive Side: 43,657-;
-;- 43.670 mm (1,718 -;- 1,719) 

Overall thickness of bearings, drive side 

Original production 
bearings 

1,807 -;- 1,816 mm 
(.0712 -;- 0.715") 

Big end pin diameter 

Original production 
bearings 

34.987 + 34,999 mm 
(1,3777 -;- 1,3778") 

Thickness of half collar on main shalt, drive side 

Original prod uction 
bearings 

2.310 -'- 2,360 mm 
(,0909 + .0928") 

• Shonlders main journal (drive side) 24,770 (,975") 
--.;- 24.803 (,976"); 0/5 0.2 mm (0,1 mm) each shonlder: 
24,970 ---'--- 25.003 mm (,983 --.;- ,984"). 

Select ion of big end pin 

Class . A. Class «8 .. 
BI~u colour mark W hile colou r mark 

on shond~r timi ng sJde on sh onder timing Side 

34,987 --.;- 34,993 34.993 --.;- 34,999 
(1,3773 --.;- 1.3775") (1.3775 -'- 1.3778") 

• Max admissible offset of the two crankshaft axis 
(con-rod pin, drive, and timing side pins) should not 
exceed 0.02 mm (,00079") at a distance of 40 mm 
(1 ,57') 
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• Crankshaft-bearing clearance (d rive side) : min. 
0 .017 - max. 0.066 mm (.0006 + .0026") , 

• Side play (Drive slde , ~ 0.35 + DAD mm (.013 + 
015", . 

• MainshaH- beadng drive side 0.017 min. - 0.068 
rna);, (.00066 -;- .0026"). 

• Ensure the crankshafl has a mark on the pin 
(d rive side) (See .. An in fig . 61). 

NB 1/ the shall needs fe-grinding, It is necessary to 
relurn il 10 /he lac/ory 8S it is specially Irealed (am
mOnia hardening). 

c Re·liltlng 

• Fit key .. R,. in ils keyway on the crankshaft (See 
fig. 42) and using a copper malleI lap on it to ensure 
it IS proper ly sealed : 

• Re-fi l the con rods on the cran kshaft (See seClion 
59 ·,Re-assembly,'): 

• re·fit the shaH in l is cran kcase housings (See 5.7) . 

5.11 - a REMOVING THE FLYWHEEL 

• Keep a fi rm ho ld on the flywh ee l by the aid of 1001 
pari N. 199 11 800 (13 in f ig . 62) and usin g a socke l 
wrenc h undo Ihe bo llS secu ring it to the cran kshaft. 

b Checks 

• Ensure the f lywhee l is not c racked or dented. I 
so, replac e 

• ChecK the fi xing bo lts . If stripped or damaged, 
rep lace. 

c Re·fltting 

When re·fittlng lhe ll ywheel on th e crankshafl make 
sure that mark ~A ,· on the shaft is in li ne with mark 
.. B.· 0 (1 the flywhee l (fig . 63). 
Tighten the secur ing bolts in a diagonal sequence 
usi ng <l torque wrench set at 4 kgm (28 ft/ lbs) . 

d Fitting the seal on the flywheel cover 

This operation is dOlle by the a id o f 1001 12 91 20 00 
(30 in fig . 64) and punch N. 199271 00 (31 in fig. 64). 

5.12· a OISMANTLING THE IGNITION GROUP 

• Undo the sc rews wh ich secure slato r ",C" to t i· 
m lng cover .. 0 " and remove s lato r (See li9· 65). 

• UndO screw .Ao securing generator " 8 ,, to the 
main shalt, USing spec ial wrench " C . (See fi9. 65/1 ). 

• In the Ihreaded hole o f the c rankshatl introduce 
1001 14 9Z 66 00 (42 In f19. 28) and screw on screw A 
using wrench ~ C,. unti l you hear rotor " B ~ snap 
away from the shaH (See lig . 65/ 1). 



• Undo screw .. A. and wHhdraw the 1001 lrom the 
threaded hole (See li g. 65/ 1). 

• Ta ke out seal .. A)O, undo screws ,,8 .. , and remove 
the pickup cover plate .. C .. (See fig. 66). 

• Remove rotor .. 0,. (fig . 66) using tool 14 92 93 00 
(43 in fig. 66) if necessary. 

• Undo sc rews .. E .. and remove both pickups " F .. 
in liQ. 66. 

• Undo sc rews .. A" and remove timing cover ,, 8 .. 
wIth gaskat .. C .. (See fig. 67). 

• Undo screws .. F .. retaining gear " G .. on camshall 
.. M ... , also nul and washer "H .. re ta in ing oil pump 
gear " I .. Irom oil pump spindle (o N ... 

• From shalt .. M .. and "N" take all gears "G" and 
~ I ,. complete 01 chain . l .. (See fig . 67). 

• Undo screws ,,0 .. and remove chain guide .. E .. 
(S1!9 fig . 67). 

• Undo Al len sc rews .. A .. and remove rocker co
vers "B .. with gaskets .. C .. (See li g. 68) . 

• Undo nuts " O ~ and remove rocker holder " 8 ,, al
ter removing top and bottom shims .. C" (See fig. 69). 

• Remove rocker spindle .. e" after removing cir
Clips .. A .. , rockers " E" and from the rockers: adiu
s ting sc rew .. F .. with counlernul " G,.., shims ... H", and 
the oil delivery sleeve 10 rockers . 1,.. Finally take out 
pushrods ~ L ... Tappels . M .. shall be removed l rom 
their housing alter the crankcase covers have been 
sep<'I raled (See sec tion 5.7) and alter removing cam 
shart " N,. by unscrewing connector ,,0 .. and wa
shers " p ", also lockplates "0 ,, . Laslly. remove bOlh 
sector~ "~ ,, and seal .. S" (See fig. 691. 
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b Checkin 9 operatlons 

Timing d ata (See fig 70) 

Inlet valve. 

opens 18" b efore TOC' 

Closes 50' ~ , , "Her BDC 

• 
• 

Exhaust valve 

• opens S'" 'v before BDC' 

closes 15" j , a ter TOC. • 

Valve cleam No - nee for I rmaJ roc'<er cl va ve liming' earance. . 
1 mm (.038''). 

• inlet: 0 .10 mrn (.0039")-

exhaust: 0 1 - ' _ 5 nlm (.0059") • 

open. 

dos. 

• SO\) 
~-----~:.....-

,~ __________ ~B~,D~,(~, ____________ """ 
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Timing shaft supports and housing diameter in top crankcase cover (fig. 70/1) 

Shaft-journal dia H Duslngs d,a. 
In crankcase 

Timing side 33.950 -;- 33.975 34.025 -;- 24.050 
(1.336 --;-- 1.3375") (1.3393 -;- 1.3404") 

Tappet-crankcase seat data (original production) (f19. 70fl) 

= 
U"> 
0> 

"'" 

Seat I/O 

14.006 --;-- 14.017 mm 
(.5513';' 5517") 

7l-----ri 
""' ~ 
"'" "'" '"' '---+-- '-l 

..,. 
= "'! 

"'" "'" ., . 
= = = ..,. 
"'" ~ 

2 

Tappet 0/0 

13.982 --'-- 14.000 mm 
(.5504 --;-- .05511 ") 

:I 17.9830-17.994 

I 
10 I[[OOEr6 j 

1 

14.0060-14.017 

g 13.982';14.000 

2 

= 
h-Jt-~ 

1 

0> 

"'" . ,-
= = = = .... 

187.225-'-186.575 

.... 
= 
"'! 
0> 
C'J .,. 

O"ginQI clearance 

0.050 --;-- 0.100 
(.0019 --;-- .0039") 

O" Qlnal aS5smbly 
~ JUBJgal~ 

0.006 -,. 0.035 mm 
(.0002 -;- .0013") 

:118.032" 18.059 

sfe fa .flO 

e -c 
o 
u 

= = C'o! 
C'J 

= --,-
= = .--= -

~ __ ~:!==========================================~"~ __________ ~70!1 
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Rocker~pin coupling da ta (original production) 

Rocker I/ O 

18.032 ";" 18.059 mm 
(.7099 .;.. .7109") 

71 

72 

73 

44 

Pin d ,a 
O.ig inlll llssembty 

ciea.ance 

17.983 -;- 17.934 mm 0.034 -;- 0.076 mm 
(.7079 ..;.. .7059") (.00133 ..;.. -00299") 

Ensure that: 

• the lappet contact surface is quite smooth. If sco-
red or in any way damaged, replace; 

• the camshaft ends and the cam lobes are not 
excessively worn or scored. If so, replace the cam
shaft; 

• the push rods are straight and their ball ends per
fectly smooth. 
If bent or scored. replace. 
S traighlness of the push rods is checked as follows: 

- sel them up on a surface face and roll them en
suring their adherence to it all along their length; 

- ensure there is no play at the ball ends. This can 
be detected by letting them drop on a surface plate 
from a small height !f on impact there IS a high pit
ched metallic sound. this means the contact ends 
have no play. 

c Timing the valves on a bench 

First of all ensure the mark on camshaft gear "A» is 
in line with the mark on camshaft gear "8,, and the 
mark on camshaft "C» (See fig. 71). Then time the 
valves as follows: 

• the engine is properly timed when Ihe three men
tioned reference marks A-8-G are in line with each 
other (fig. 71). 
However. if it is desired to check valve timing (See 
fig . 70), proceed as follows. 

1 Remove rocker covers and adjust rocker clearan
ce 10 1 mm (.039") 

2 Set the left cylinder (1) at TDG, compression 
strOke. 

3 On the crankshaft (drive Side) Iii 1001 19929500 
(19 in fig. 72) and index 19928100 (41 in fig . 72), as 
shown in the picture. 

4 On the tool fit degree plate in such a way that 
the TDG mark faces the arrow. 

5 Set up a dial gauge in the plug hole of the left 
cylinder so its probe contacts the piston crown. 

6 Turn slowly the crankshaft in a c lockwise direc
tion and then anticlockwise in order to delermine 
exac lly Ihe TOG position by looking at the gauge. 
Then, it necessary, move the arrow (41 in fig. 72) so 
as to read the exac t TDG position on the gauge. 



7 Turn th e shaft c lockwi se and by finger touch 
check when th e ba ll end of the exhaust va lve push
rod starts \0 gel hard Thi S Indicates that Ille V81ve is 
starting 10 open. At this stage. check ttl al the degrees 
shown by the arrow on th e deg ree plale are as spe
cified in the timin g tab le (See fig 70) Then, Keeping 
10 the data In the timing table it is poss ibl e to check 
the closing of th e exhaust valve and the opening and 
c losing of Ine In let valve. 

8 Remove Ihe gauge from the plug hole and re-fit 
the plug . Remove the co ntrOl arrow and Ihe com
plete degree plate. 

9 Check rocker c learance ope ral ing on sc rews "B" 
afte r s~ac kening counternuts ~ C" and insert the fee· 
ler gauge blade ~D" between valve and rocker (See 
fig. 72). 

Norma l c learance : 

• inlel. 0.10 mm (.0039"') ; 

• exhaust : 0.15 mm (.0059') 

d Re-lilling 

Reverse Ihe dismant li ng operations except that: 

1 When re-fi tt ing the gears on the camshaft-o il pump 
assembly complete wl lh chain it IS necessa ry to en
sure the mark on caonshal l gear .A·, is in line with 
the malk on mainshalt " e n and the mark on cam
shaft .. C .. (See fig . 71) 

2 Ensure the above operation is ca lried oul with 
the piston at TOC . .... ah,e c losed , firing s troke. 

3 Fit the rotor (AI with lil e relieved section facing 
Inwards (See arrow .. 0 " in li g. 75). 

• 

&- Checking valve timing with the engine 
on the machine 

Proceed as above desc ribed excepl points 3 and 4. 
On the mamshalt. fil degree plale 14 92 74 00 (<<A» in 
fig. 74) with the " 0 ,, posil lOn fac ing the arrow (41 in 
fig . 74). Then using a suitable screw secure the de
gree plale to the generator-a lternator unit . 
Complete the assembly and time ignition as descn
bed in sections 11.6 and 11 .7 «Electronic Ignition». 
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II LUBRICATION 

6.1 - a REMOVING THE Oil SUMP (See fig. 76) 

• Drain the oil undoing plugs " 0 ,, and filler cap " p ,, : 

• undo screw ,,0 », remove plug ~ A ~, gasket «$», 
spring ." .. and fi llering cartridge ~ U» ; 

• undo sc rews ,, 8 .. and remove su mp .. A'> Irom the 
crankcase. From Ihe oil sump remove : 

- w ire gauze l il ter "e". aner straigh tening lOCk-plate 

.,0 .. and undoing screw " E,. : 
- remove seals ~ F .. and ",G,. and sump gaske t .. H". 

~I 

------N 

b Checks 

• II Ihe wire gauge riller is dirty, clean it in a petrol 
ba th and dry it off with compressed air. 

• Ensure the rubbe r seals are not crumpled. If S0, 
replace. 

c Re. lilling 

• Alle r these controls and / or any replacements, re
fit the components revers ing Ihe dismantling sequen
ce but don 'llorget 10 a lways replace the sump-crank
case gasket even if I' stl l] appears to be in good Of-

v 

u 
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der, also 10 lighlen the sump securing screws In a 
d iagonCiI sequence, using a torque wrench sel 10 1 
kgm (7 It/ lbs)_ The cartridge securing screws have 
10 be l ightened w ith the wrench se t to 2.5 kgrn ( 18 

flf lbs). 
AHer fe-filting drain plugs with gasket .. 0 », inlradu· 
ce new oi1. Quantity: 2.250 ti s (4 pints Imp . • 4.7 pints 
USA) of Agip Sinl 2000 SAE tOW/50 or equivalent. 
Finally screw on fi1ler cap "P". 

6.2· a DISMANTLING THE OIL PUMP 

• Dismantle valve geari ng as described in sec lion 
5.12. 

• From the crankcase remove a ll pump "N ~. aller 
undoing Allen screws .. M" (f ig. 76). To strip the o il 
pump (see fig. 77) : 

remove key reta ining gea r ~ B". 

take out pump spindle ",A,. ; 

ta ke out Inne r fOlo r .. C,.; 

taKe out oule r ro to r ,,0 ,.; 

take out bear ing .. F .. from pump bOdv .. E -

I 

b Inspection 

• Pump body 

Ensu re the ouler and inner laces are nol scO(ed o r 
nicked. 

Pump bOdy data : 

- oute r rotor housing 
diameter 40,650 + 40.675 mm (1.600 -c- 1.609"1: 

- diameter ot pump 
spindle hole 12.016 ..,. 12.043 mm (.4729 -i- A741 ~ ) : 

- di ameter o f ro il er 
beamlQ housin g 21972 + 21.993 mm ( 865 -'- _B657") ; 

- housing thickness lor 
outer rotor 12.000 + 12.070 mm (.4735 + A750T 

• Outer rotor 

Check a ll the innef and outer surl aces. II scored in 
any way damaged. cha nge bo th ro tors 

Data o f outer rolor: 

0 10: 40.540 -;- 40.570 mm (1.596 "" 1 598"): 

110 : 24.205 -'- 24.230 mm (.9523 ~ _9538'") 

Thickness 12010 12025 mrn ( 4728 ..... 4734") 

c 

,----------------------------------------, 
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Data of inner rotor: 

Chec k. smoothness of th e inner and outer surfaces. 
If scored or nicked, rep lece both rotors. 

- 0 / 0 : 29.745 ~ 29.770mm (1 .170 + 1.172"); 

- I /O Of pump spindle housing : 12.000 ..;. 12.018 mm 
(.472 ... .4728"); 

thickness : 12.010 -;- 12.025 mm (.4727 -:- .4733"'). 

• Roller bearings 

Check if in good slale. Replace them if damaged. 

• Oil pump spindle 

Check their condition , the thread not st ripped . the 
key in the sial not burred, and the con lact surlace of 
the inne r rotor is und amaged. If so, replace the 
spindle. 

Spindle data: 

~ pump body-housing 
diameter 11 .982 -;. 12.000 mm (.4717 -;- .4724"): 

- roller bearing 
housing din. 9.985 ..;. 10.000 mm (.3138 -i' 393"). 

• Assembly clearances: 

- pump body-outer rotor 
0.080 + 0.135 mm (.0031 -;- .0053") (fig. 79) ; 

pump body housing-spindle 
0.016 ... 0 .061 mm (.00062";'" .0024"). 

eRe-fitting (See fig. 80) 

After re-lilting o il pump ,,8 » assemble it in Ihe threa
ded ~l oles in the crankcase .. E» (see e.rrow) lighte
ning it with Allen sc rews ~A.· with a torque wrench 
loaded 10 1 kgm (7 It/l bs). 
Before linal 1y securing the pump on the cran kcase 
ensure that its sp'indl e turns quite freely. 

6.3 - a REMOVING THE OIL PRESSURE 
RELIEF VALVE 

Using a suitable wrench, undo o il pressure valve .. G .. 
trom its threaded housing in the crankcase (See fig. 
80) . To s l rip the various va lve co mponents, proceed 
as foll ows (See lig . 81) : 

• 
• 
• 
• 
• 
• 

b 

undo plug .. A»; 

remove gasket ~ B " from the pl ug ; 

remove pressure adjusting disc «C,,; 

remove spring " D~: 

remove plunger .. E ... ; 

valve .. F .. body is nOw complete ly bare. 

Inspection of the oil pressure relief valve 

• Check ellic iency of the pump. ensu ring the plun
ger slides up and down freely in va lva body " F .. (Iig . 
8 1). If necessary, d ismantle it to remove any foreign 
mauer preventing it Irom operat ing properly. 
Tile valve is factory pre-set to allow it to lift at 4.2-
4.8 kg /em? (5.97 -:- 6.82 Ibs/ sq.in). 



Valve calibration is checked by the aid of a com
pressed air gauge, to ensure pressure is at th$ spe
cified amount. 
This control can be carried out on an engme assem
b led on the machine as follows: 

• undo the warning light ca rrier (F) In fig. 80 from 
the crankcase housing and screw the gaugB cable 
mto It. 
Start the engme, run i t up to its normal operating 
temperature. and observing the gauge dial ensu re 
it IS wilh m the prescribed limlls (4.2 -!- 4.8 kg/ cm2 -
5.97 .;. 6 .82 Ibs/sq.in). 
II lower , fit up one or more adjusting discs .C,. over 
the spring. 
If higher, remove one or more discs liII the correct 
p ressure is aUained; 

• ensure spring «D» (fig. 81) when compressed 10 
19.5 mm (.767") gives a load of 4.675 .;. 4.825 kg (10.3 
---;- 10.6 Ibs). Free length of spr ings is 28.650 -:- 29.350 
mm (1.127 --7- 1.154 ff

) 0 7 mm (.275" ) effect ive spring 
coi ls 15; 

• be su re the threaded porti on 01 the pump body 
and plug is in goad state . If not, repl ace as ne
cessary; 

• check smoothness of th e plunger. If scored or 
nicked, replace it. 

c Re-assembly 

The valve components are re-assembled in a rever
sed sequence. Finally, re-fit complete reli ef v(l ive .. C .. 
into its threaded housing in the crankcase (See ar
row "D» in fig. 80). 

6.4 OIL PRESSURE LI GHT SWITCH 
(See " F". fig . SO) 

This switch is fi tted in the Cf(lnkcase and IS cable 
connected 10 a red warning ligh t on the panel board. 
If the operating pressure i s too low, the lamp does 
not go out and warns something IS wrong with Ihe 
engine. In such an event the eng ine should be im
mediatety slopped and the cause for Ihe pressure 
drop looked lor When the p ressure is correct . the 
light goes out as soon as the engine has reached a 
certain number 01 revolutions. 

6.5 - a REMOVING THE OIL CARTRIDGE 
FROM THE SUMP (Iig. 76) 

• Drain the sump o il afte r undoing drain plugs ,,0 .. 
wi th gaske ts and fille r cap "P,. : 

• undo screw .. Q". remOve plug " R", gasket "S" , 
sp rin g " T~, and filte ring ca rtridge ~ U '" 

b Inspection of cartridge 

The ca rtridge should be changed after the first 500-
1000 km (300-600 miles) i.e. after the lirst oil change 
and alter every 6000 km (3600 miles) i.e. every 2 oil 
changes. 
Ensure the gasket "8,, on plug «R» (fig. 76) is not 
cru mpl ed or has lost its elasticity. If so, replace it. 

c Ae-fltling 

Reverse th e d ismantling sequence. The cartridge co
ve r secu rin g sc rew on the sump has to be tightened 
down wilh a torque wrench set at 2.5 kgm (18 ft/lbs). 
At the end of this operation, re-fit drain plugs and 
gaskets ,,0 .. (fig . 76) and fill up the sump with fresh 
oi l (Quant ity : 2.250 Its - 4 pints Imp., 4,7 pints USA) -
Brand: Agip Si nt 2000 SAE 10w/so. 
After lel1lng Ihe engine idle for a few minutes , check 
again il the o il level is up to the top mark on the dip
s tick. If so , re-lit filler cap and gasket «P" (fig. 76). 

6.6 REMOVING THE WIRE GAUGE FILTER 
FR OM THE OIL SUMP (See rig. 76) 

Repeat the same operations as described in section 
6.1. 
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II CARBURATION 

7.1 CARBURETTORS (See fig. 82) 

Both models fit 2 Dell 'Orto carbureltors VHB 24 FD 
(right) and VHB 24 FS (le ft ). 

Carburellors contro ls: 

• Ihrollle twist gr ip on the right side of the han-
dlebar ; 

• easy slarler rever : l or cold starts " A,,; for rid ing 
,, 8 .. , 

7.2 CARBURETTOR SEITING 

V 3S Europe 
Igol o COlour sCrew 

,~ on IIIt e, cam $1 
unlonl 

Choke Dia. 24 mm Dia. 24 mm 

Throttle valve 40 40 
Atomizer 260 AH 260AH 
Mamje! 102 105 
Idling jet 40 40 
Easy starter je t 60 60 
Taper need le E 2 (2nd notCh) E 2 (2nd notCh) 
Floater 14 g r jab ! 2 oz.) 14 gf (ab! 2 oz.) 
Idling screw 
opening 1'/1 torns 1'/ , turns 

7.3 LEVELUNG THE FLOATER 

Ensure the floa ter has the sarn a weight stamped on 
it, it has no deformati ons, and lurns free ly on its 
needle. Hold the carburellor in the indicated position 
so thai the floater equalizer ju st touches th e taper 
needle and the needle contacts its sea t. 
In this condition, check if both floater halves are at 
same height (23.5 mm = .920" ) as compared to th e 
plane of the carburettor body (fi g. 83). 
This operation is carried Oul us ing tool 14 926900 
(40 in fig. 28). 

7.4 MANUAL ADJUSTMENT OF CARBURATION 
AND IDLING SPEED (See fig. 82) 

Proceed as fo llows: 

1 run the engine up to its normal operating tempe
rature; 

2 drive idling speed screws home fully and th en 
unscrew Ihem 11/2 turns ; 



3 using both your hands. check il the exhaust pres
SUfe at the s ilencers exit is aboul the same with the 
engine runn ing at no more than 1000 -0- 1200 rpm. 
To obtain this speed it may be necessary to screw in 
the carburellor screw 01 the cylinder giving a lower 
pressure or to screw out the screw of the carburetlor 
giving a higher pressure : 

4 turning screw .. C», adjust each cylinder so il gives 
its besl carburalion i.e. when a slight increase 01 the 
revs number is pe rceived and then re-ad jus t the 
idling speed as described in section .. 3,. ; 

5 disconnect one 01 the plug leads (one al the l ime) 
and ensure the engine slops exactly al1er the same 
amount 01 firing strokes. If not , Unscrew screw .. 0 . 
concerning Ihe carbureHor of the cyl inder giving a 
higher number of firings or screw in the screw of the 
carburettor concern ing the cylinder gi ving a lower 
number of fi ring strokes ; 

6 adjust idling speed at 1000 -0- 1200 rpm, screwing 
in or oul idling screw .. 0 .. by the same amount : 

7 ensure that with the throttle grip fully closed, 
there is a cable terminal-adjuster .. F» play of about 
1 + 1.5 mm (.039 -7- .059") . If not, loosen nuts "G» and 
screw in or out adjusters «F». 
This done, dont forget to lock again nuts .. G_: 

8 check synchronization 01 the throttle valves ope
ning proceeding as follows: by the aid 0 1 an assi
stant, turn gradually and slowly the twist grip ensu
ring with both hands that the pressure increase at 
the silencer exits is even and synchronous. 
If not, I.e. one cylinder is more advanced than the 
other, adjust the control cable operating on thumb 
adjuster «F» after undoing nut «G» until the pressure 
emitted by both cylinders is even: 

9 ensure both starter control cable terminals at the 
thumb adjuster ends have a free play of about 3 mm 
(.118"). 

7.5 ADJUSTING CARBURATION USING 
.A VACUOMETER (See fig. 84) 

Proceed as follows: 

1 set up the byke on the cen tre stand ; 

2 drive screws "C .. (fig. 62) home fully and undo 
them 1111 turns for each carburettor ; 

3 remove plugs and washers on intak.e pipe .. H .. 
(fig . 82) ; 

4 screw in Ihe vacuometer pipe connectors .. A -.. in 
the intake p ipe ho les; 

5 with the engine at idling speed and its operating 
temperature, adj ust screws .. 0 " unl il bo th mercury 
columns " s .. ~Te at same height on the vacuometer 
dIal «C .. (fig. 82) ; 

6 adjusl position of idling screws «C .. to oblain the 
highes t possible idling revolutions and then re-chec k: 
the position of Ihe mercury columns on vacuometer 
dial .. C ... If necessary, repeat operation n. 5 ; 84 
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7 after adjusting idling speed (1000 "'- 1200 rpm). 
synchronize both carburettors as tollows: 

- start the engine and gradually open the twist grip 
observing on the vacuometer dial If both mercury 
columns are lin ed up. II not, operate on the Ihrolll e 
cables «F .. adjusters (fig . 78) after loosen ing nut "C~ 
in fig. 78 till both colum ns are aligned . 
This done, ensure that both cables a l th e ad juste r 
ends " F .. (fig. 78) have a play of 1 ...- 1.5 mm (.039 + 
.059" ). Finally, -unscrew the vacuomeler line connec
tors, and re-IH the p lugs with a luminium washers 
o<H .. (fig. 78); 
8 ensure a lso that both termina ls 01 the starter con
trol cables at the ad jus ter (E) fig. 7S have a play o f 
aboul 3 rnm (.0 11S"). 

7.6-a STRIPPING THE CARBURETTOR 
(Se e lig. 85) 

Remove: 

• plug .. I .. securing mixing chamber cover .. 5 » 10 
carbure110r body ,,33,.; 

• washe r 2 Irom plug 1; 
• unscrew main jet ,,3 .. from plug " I »; 

• remove gasket «4,; Irom mixing chamber .. 5,,: 
• pin "6 .. and lIoater ,, 7,. : 

• needle jet ,,8~ with washer; 

• 
• 
• 

idling jet ,,9» Irom carburelto r body: 

choke ~10" from carburettor body: 

easy starter jet ~1'" with sea l ring «12.-.; 

II throttle valve cover screws and washers «1 3»; 

• throttle valve cover ,,14» and from cover ; tl)ro ltle 
control cable adjuster with locknu1 ~ 1 6" , washer 
«17 .. , throttle valve ,,18 .. , needle c lip .. 19 .. , taper 
needle ,,20 .. , spring ,,21,, ; 

• cap 16 from adjuster «22 .. and the small tube with 
counternut ,,23~ ; 

• screw «25" retaining starter valve ~24 .. : 

• 
• 

~o,. ring for easy starte r valve ,,26 .. : 

starter spring "27 ~ and sla rler valve ,,28 .. ; 
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• throtlle valve adju sting SCrew ,,29 .. with spring 
,,30 .. : 

• 
• 
• 

idling screw ~31 .. with spring «32»; 

screw 34 with washer 35 securing banjo union 36; 
fue! fill er 37 f rom ca rburettor body 33. 

Wash all pari s in petrol 31'l d blow th rough all carbu
rellor due lS, j et orifi ces, al'ld the luel fil ter with com
pressed air, 

b Inspection 

Check wear of seats and taper needle. Ensure the 
thrOlt le va lve IS in good conditions, there are no ho
les or bumps in the 1I0a te r, also a ll gaskets and seals 
are s till elfic ienl. Otherwise. replace Ihem. 
Avo id using s teel w ires or need les to c lean ihe jet 
ori fices as th is might upset carburalion. Clean with 
nylon thread or b rass wire. 

eRe-assemb ly 

Reve rse the dismantling opera tions but always chan
ge all paper gaskets, "0,, rings. and seills. 

7.7-a AIR FILTER AND BREATHER UNiT 
(li 99. 86-87-88· 89) 

Thi s group consists 01: 

• carburettor sleeve " N~ with securing strap ,,0,,; 

• pipe connection on breather "P" WIth securing 
Cli p " Q ,. , breather pipe «R .. and the other pipe ta
king the recovered oil to the sump; 

• pipe unions in heads «Y" and the oil recovery 
pipe secu ring c li ps Irom heads "X" to breather body 
"G .. : 
• sc rew " U" retaining housing "E" to trame, also 
washers "V" , grommet "T .. , nut "S .. , and plate «Z,.; 

• undo nuts with washer «A» and grid plate ~B " on 
the te rt o f the vehi cle: 

• undo the nuts securing f i lter housing .. p " to the 
Ir ont f rame : 

• undo the screws securing the air intake tube to 
le ll cyl inder head "C ~ and remove the carburettor 
complete wilh air intake tube from rubber sleeve «E. 
but without undoing the small plastic tubes. Sleeve 
" E .. has a rso 10 be removed from the right carbu
rellor ; 

• loosen Ihe c lips and remove fue t lines f rom the 
left carbu re \to r ; 

• loosen the re tainrng strap screws and remove 
rubber sleeve ~ E .. from the battery carrier. paying 
a tlenlion to d ra in tube .. 0 »; 

• remove 1he oil recovery pipes from cylinder head 
and b rea ther 'uni l ; 

• undo wing nut «G» retaining the central body 10 
bracket with washer .,F ... ; 

• li ft au the inner assembly Irom hous ing .. H " 
(steeve and plastic components) from cartr idge .. L,. 
and lilter carrier .. J,.; 

• remove cartridge .. l .. from l i lter body " I,,: 

• yving nut .. A » with washer " B" securing leller 
carrier ~C .. plate .. Z" with seal ,,0,.; 

• s leeve "I" with seal .. l»: 
• -breather body " G" with tube "M», cartridge " F,. 
from IHter body " I". 



b Removing the filler cartridge (fi g. 87-88-89) 

• Litl up th e saddle by th e aid of the special lever 
(<<A» in fi g. 20) . 

• Remove side covers. 

• Disconnec t battery s trap. 

• Undo ballery nuts and disconnect positive and 

grounding cables, lifting up the battery from its car
rying pia Ie. 

• Disconnect the fuel tank retaining strap at the 
rear and after clOSing the laps and disconnected the 
fuel lines, Illt up the lank at the front side. 
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c Inspection 

If the filter (l) is very dirty, replace it with an original 
one otherwise blow it through with low pressure com
pressed aiL Normally, the air filler should be repla
ced every 10.000 km (6000 miles) or so and more 
frequently when riding on very dusty roads. 
Check cleanliness of the brea\l)er and wash all parts 
in petrol, drying off with compressed air. 
Ensure also the cylinder head-breather and brea
ther-engine lines are in good state, with no cracks or 
holes. Otherwise replace them . 

d Re-assembly 

After the cartridge is replaced with an original one, 
fe-fit: sleeve and components in line on the housing 
and lighten wing nul «G» just sufficiently to prevent 
them from coming out. 
Fit fuel line on left carburettor "D" and position this 
on the cylinder head. Re-fit rubber sleeve ~E», en
suring the banjo union of the breather is properly 
centered in its housing and on the carburettor intake 
tubes. Secure the retaining strap, screw on wing nut 
"G» , left carbureltor wi th intake pipe on the head 
and the breather lines. Finally tighten the housing 
securing screw to the frame. 

NB The re-assembly opera/ion is made easier if a 
reference mark is traced on each component In coin
cidence with hole "0,, on sleeve «H», of relief "N" 
on fifler carrier "R» so that the smafi breather tube 
«M» can be more easily intrOduced. 

e Cleaning operations 

Every 10.000 km (6000 miles) or whenever there is an 
irregular flow of fuel to the carburettors , the taps, 
tank, carburettor filters and lines should be cleaned. 
Wash them in a petrol bath and dry off with com
pressed air. It is well also to blow through the tap 
ducts, filters and lines. 



II CLUTCH 

a Removal 

• Set up flywheel holding tool N. 1991 1800 (13 in 
fig. 90) on the crankcase. 

• Undo screws «A» of starting ring gear «8» and 
remove the gear. 

• Remove (See fig. 91): 
- clutch plate "G,,; 

- pressure cap «0»; 

- pressure plate «E»; 

- diaphragm spring «F». 

b Inspection 

• Ensure plate "C" is not scored. If worn down to 
less than 6 mm (.23") replace the plate. Original size 
8 mm (31"). 

B c 
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The drowing shows (J dismantled spring. When compressed down to 4 mm with 0 75 ± 0.2 dio. rin9. load 
,hould be 160 kg (350 Ibs). 
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• Check elasticity of the diaphragm spring (See 
dwg fig, 92), also its load. When compressed to 4 
mm (.15") with a ring of 75 mm dia. (± 0.2) the spring 
should give a load of 160 kgs (350 Ibs). Replace the 
spring if the load is lower. 

eRe-assembly 

To refit the clutch group and ring gear on the fly
wheel, reverse the dismantling sequence but ensure 
that: 

• mark A on the crankshaft is in fine with flywheel 
mark "C" and with ring gear mark «8» (See fi9_ 93); 

• 1001 1990 65 00 (12 in fig. 94) and tool 19911800 
(13 in fig. 94) are fitted to ensure the clutch is pro
perly centered due to the above marks having to be 
perfectly in line with each other. After fitting it on 
the clutch plate hub, insert the tool and fix It provi
sionally on the ring gear. Then by the aid of suitable 
wrenches fit the screws, washers, and nuts in the 
free holes and tighten the first three nuts. Remove 
the tool and after fitting the other 3 screws, tighten 
the nuts. Finally remove the flywheel holding tool. 



II THE GEARBOX 

9.1 - a REMOVING THE GEARBOX FROM THE 
FRAME AND SWINGING ARM FROM THE 
GEARBOX (See fig. 95) 

• Remove screws .. A» securing the gearbox 10 the 
frame cradle members. 

• Remove spill pin and withdraw the clutch opera
tin g rod on the gearbox cover. 

• Undo both nuts .. 6 .. on pins .. C .. securing the 
swinging arm to the gearbox casing. 

• lift out gearbox .. 0 .. from swinging arm «L ... If 
necessa.ry, remove from casing " E .. : 

- cenlre stand .. F .. ; 

- side stand " Go.; 

- lootrests ~M .. ; 

- gearbox operating le .... er «I» complete of md and 
lo rk ; 

- left front and rear operati ng lever ... H .. c / w rod 
and lork. 

b Inspection 

• Ensure cen tre stand .. F,. i s nol deformed and the 
re turn spring is slill efficIent. 
A 10 mm elongation (.39 H

) of the spring should give 
a load o f 30 kg (66 Ibs). 

M A B 
9. 
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• Check straightness of the side stand (G) and the 
efficiency of ilS return spri ng . Under a load of 4.2 ± 
5% kg (9.2 Ibs) the sp ring shou ld compress to 10 
mm (.39 N

) . 

• Check fo r possible deformation of the front and 
rear brake contrOl levers, gearbox operating lever, 
and th e footrests. 

• Check threaded portion of the spindles connec
tin g the swi r'9in9 arm to the gearbox. If stripped, re
place the shafts. 

eRe-assembly 

Reverse the dismantling sequence. 

9.2 CLUTCH HOUSING 

a Removal 

Proceed as follows: 

• undo filler cap "r .. ;Jnel drain plug " Z .. to drain 
the oi l from the gea rbox (fig , 109) : 

• undo Allen screw ~F ~ (ti g. 97) securing the clutch 

• tap li ghtly th e c lutch housing with a hide maliet 
to separate it from the gearbox. Remove the housing 
c/w clutch shaft; 

~!!"if!!eH' 
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• set up nut holdfast tool part N. 19907100 (16 in 
fig. 96) and using tool 1990 54 00 (17 in fig. 96) turn 
the shaft slowly to undo the nut itself : 

• remove gear ~ I» (See fig. 97) trom bearing .. 0" 
on clutch housing ~H» tapping lightly with a tlide 
mallet from the inside; 
• undo 3 screws ",A,. with washers .. 8» and remove 
plate .. C» retaining bearing «H» to the COver (See 
fi9· 97); 
• using a suitable punch tap lightly from Ihe inside 
to remove bearing .. 0,. from its seat in the cover ; 

• by the aid 01 a suitable punch ta ke ou l seal .. E" 
tapping lightly from inside the cover ; 

• remove the rubber seating plug Irom inspecHon 
hole «G ... 

b Inspection 

• Check condition at the bearing. Replace il it da
maged. 

• Check teeth wear 01 the clutch gea r, also smo
othness 01 its splines. Replace the gear, il ne· 
cessary. 

• Check condition of the gear and cover seats. 

c Re-assembly 

• Using punch 19929400 (8 in fig . 98) press in the 
bearing after having lubricated its inner and outer 
surfaces. 

• Fit bearing retainer .. C,. with washer "B" on Ihe 
cover and tighten screw ~A" (See fig. 97) . 
• Fit the sea l on Ihe c lutch shaft uSing punch 
19905900 (10 in fig. 99) . 
• Insert Ihe splined end of Ihe c lutch gear in the 
previously mounted bearing and lap il with a mallet 
in its housing. 

• Re-fit the seal using punch 19926700 (27 in fig . 
100) and bushing 1992 73 00 (\ in lig. 100). 
• Tighten the nut on the threaded end of the clutch 
shaft using tool 1990 7100 (16 in fig . 96) and 1001 
19905400 (17 in fig. 96). 

9.3 CLUTCH 

a Re moval (See lig. 101 ) 

Press on the clu tch ope rating rod to take olf lhe 
cover. 

Now remove: 

• outer body ~A" and from this seal ,,8 .. ; 

• thrust bearing .. C»; 

• inner body «0» and control rod .. E,,; 

• lever return spring from its housing .. F,,; 

• split pin "G" withdrawing dowel " H" and c lutch 
operating rod complete with adjusting screw " l" 
and nut «M». 

b Inspection 

• Ensure the surface of the outer body contacting 
the boss on the cover is not scored or damaged. If 
so, replace the outer body. 
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• Ensure the seal is nol c rumpled or hardened. In 
any case, il is a good rule to always replace Ihis. 

• Check condilion of Ihe Ihrust bearing and ils 
rollers. II damaged, replace it. 

• Ensure the end sec lion of the inner body is not 
unduly worn. If so, replace both the inner and outer 
body. 

• Check straightness of the control rOd. Do so by 
rolling it on a flat surface on which it Should contact 
all along its lenghl. If bent, straighten or replace it. 

• Check efliciency 01 the lever re turn spring. II de 
formed or has losl its elliciency, replace it. 

• Ensure the ad justing screw on Ihe c lutch opera
ting arm is not worn or stfipped and in either case, 
replace the screw. 

c Re-assembly 

To re-assemble Ihe c lutch, reverse Ihe dismantling 
operations but ensure thai spring .. F .. is properly 
sea ted in ils housing on Ihe cove r and that lever " I .. 
i s secured with a rubber band to vent plug («A .. in 
lig , 105) . 

___ -17 9.4 GEAR BOX 

8 Dismantling 

• U'!do filler and level cap wilh washer • T .. , also 
drain plug .. Z ~ with gasket to drain the gearbox oil. 

• Sel up Ille casing on its supporting plale part 
N. t990 25 00 (471 1 in fig. 108) previOUSly g ripped in 
a vice. 

• Sel up clutch shalt .. A,. In gearbox casing .. C,. 
(fjg. 102) so that its gear engages maio shafl gear 
.. B ... 

• Fit holdfast tool 199054 00 on the shalt splines 
(17 in fig. 102). 



• Undo th e clutch gear secu ring nut, remove shim, 
take off bushing, and the gear. 

• Rem ove vent plug with washer «H» (fig. 109) and 
from the casing remOve spring .. I" and plunger .. l ". 
• Undo the All en screws Ibdng the cover to casi ng 
"M" (fig. l OO) and with a hide mallet tap lightly to se
parat e the cover from the gearbox comple te with 
-gears and shafts. 
• Undo screws .. N" and .. 0,. securing the bearing 
plates and remove these (" Q" and «A») (fig. 109 ). 
wi thdrawing the complete gear-shafts group from 
the cover. 

• By the aid of a punch, remove laysh aft bearing 
«V .. (Iig . 109 ). 

b InspectIon 

• Check thai the jOining laces are not scored or 
nicked and i f so, smooth out w ith fine emery paper. 

• Check condition of bearing ,,v,, (fi g. 109) and if 
necessary replace II. 

c Re-assembly 

• Re· fi t the clut ch shaft bearing by the aid of 100 1 
part N. t 9 92 94 00 (8 in rig. 103). 

• Ae·li t main shalt bearing using 1001 1992 63 00 
(22 in fi g. 104) . 

• Ae-li! layshafl bea ring -V» (lig. 109) lapping it 
with a hide mallet into its housing so it sits perfectly. 
The other components are assembled reversing the 
disman tl ing operal ions. 

9.5 GEARBOX COVER 

a Removal 

• Undo th e securing sc rews and remove th e pre· 
selector lever. 

• Loosen nut .. 8 .. and undo the preselect or lever 
posll!oning screw «A" in fig. 109. 

• Tap lightly on preselector " 8 ,, (Ii g. 110) with a 
mallei and lake it oul from the inside of cover .,F .. 
(fig . 109) . 

• Remove bushing "C oo. 
• Remove prese lector spring " A» (fig . 110). 

• Remove layshaft seal . 0 .. (fig . 109) wi th a s uitable 
pun ch. 

• Remove the sw inging arm spindle bearings from 
the casing by th e aid of puller 19 92 7600 (26 in fig. 
105). 

• Undo nGutral indicator switch "B .. shown al "B" 
in fig. 105 and at .. C» in f ig. 109. 

b InspectIon 

• Ensure adjusting screw ",A .. (fig. 109) is not da
maged or stripped. If so, replace H. 

• Ensure seals . 0» and "E .. in fig. 109 have not be
cO'll1e hard o r crumpled . 

• EnSure preselector spring " A,. (fig . 110) is not de
formed or has losl ils elastic ity. If so . replace il. 

• Check condition of bearing .C .. (f ig. 109). If worn 
out or too slack in its housing, re place it. 
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• Ensure cover joining face " F .. (fig . 109) is not 
scored or nicked. If only lightly scored , smooth it 
oul wilh line emery paper. 

• Ensure neutral indicator switc h «6 " (Iig. 105) and 
.. G .. (fig. 109) is slill etficient. If not, replace it. 

eRe-assembly 

• Re-fit layshaft seal by the aid of punch 19 927200 
(11 in fi g. 106), bushing 19927300 (1 in fig . 106, and 
spacer part N. 199272 02 (14 in fig. 28) . See also .. 0" 
in lig. 109. 

• Assemble the preselector shaH seal in the cover. 

• Assemble eccen tric screw .. A .. and nut .. e .. on 
the cover (See fig . 107 and 109). 

• Re-fil swinging arm bearings ~ C .. (fig . 109) in the 
cover. Use 100119 926600 (25 in fig . 11 7) and bush 
"C" in fig . lI D, 

• Refi1 sprin g " A .. (l ig. l10) on the prese lector shaft. 

• Assemble preselector «8» (fig. ,, 0) complete with 
springs in the cover, inserting the two spring ends on 
the eccentric screw (observe the correct positioning 
o f this spring on remova l) and the preselector spind
le in i ts caSing housing after lilting grommet ... E· 
(Iig. 109). 

• Ae-fi t lever "G~ (fig . 114) on preselector spindle 
" B .. (Iig. 110) tightening il wilh screw "E., with wa sh
er "I" (fig . '1 4). 

9.6 GEAR-SHAFTS ASSEMBLY (See fig . ll1) 

a Disman tling 

• Remove spill pin .. 0 .. and w ithdraw the pins from 
lork ~ E .. ( fig . 110) , 

• Withdraw lhe desmodromic shaft (Fl , remove se
lector larks ~ G » and the pins (L) contacting pre
selector «8" lugs (fig . 110). 

• From the main shalt (U) in fig. 112, in addition 10 
the previously dismantled parts i.e. nuts «A". washers 
"8,, , bush "C". and gear .. 0" remove: 

bearing .. E .. ; 

nut " F .. w ith washer .. G,. ; 

2nd gear "J-',; 

"0,, ring «M»: 

- 3rd gear "No>: 

- tab washer ~ O ~ : 

- c irclip .. p .. ; 

- 4th gear ~O" (sliding) : 

tab washer " S,,; 

high gear ~T". 
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• From t ayshaft «Z» If Ig.113) 
_ eirel" remove 

Ip «A» 

- shim waSh' er «8» 
- bearing «C,,· 
- shim wash' _ I er ~D»' 

ow gear «E»' ' 
h' ' - Igh gear «F)' 

- circ!lp «G»' ' 

- tab waSher' "H,,' 
- 4th gear «1,,- ' 
- circlip «L»; , 

T u 
109 

F 

- tab washer «M»" 
- 3rd gear «N» ' .. 
_ cirel" (slldmg); 

Ip ,,0,,' 
- tab washer' "P.," 
- 2nd ' gear «Q»' 

- circlip "A,,' ' 
- shi ' m ,, 8»; 

- spacer «T,,' 

- "0,, ring ~ 
- bearing" U »; « ,," 

- shim «V». ' 
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b Inspection 

• Check wear of teeth and grooves on the shaft 
mounted gears. If worn or nicked, replace the dama
ged part or parts. 

• Ensure the splines and the teeth of the gear ma
chined on main shaft «U .. are in good state. If worn 
out or damaged, replace the main shaft (fig. 112). 

• Check splines on the layshaft. If scored or damag
ed, replace the shaft. 

• Make sure the circlips have not lost their elasti
city otherwise replace them. 

• Check the tab washers are still in good state or 
else replace them. 

• Check condition of the low gear bush on layshaft 
If excessively worn replace it, bearing in mind these 
data: 
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- lID of the bush pressed into the gear: 18.016";
..;- 18.034 mm (.7092 -7- .7099"); 

- Diameter of shaft where the low speed gear ope
rates: 17.991 -;. 18.000 mm (.708 -;. .7086"); 

- Assembly play of layshaft-1st gear bush: 0.016-;. 
"' .043 mm (.00062 -;. .0017"). 

• Check wear of the desmodromic shaH splines 
contacting the pawl and the selector fork pins. If 
wear is excessive, change the shaft Check also wear 
where the selector stop pawl operates. If excessively 
worn, replace the drum. 

eRe-assembly 

Reverse the dismantling sequence and see figg. 110-
111-112-113. 



9.7 GeAR SELeCTOR 

a Dismantling ,(See fig . "4) 

• Romove sp lit pins "Au from sp indle " C" and from 
tho rod comp lete with se lector fork ,, 8 ... 

• Take Qut pin "C .. from spindle «8» and lever «N». 
Then washers .. E .. and " F ... 
Undo gear lever securing bolt .. H .. with washer .. I" 
and remove gear operating lever .. G». 

• Undo bolt «L .. with washer «M" and remove lever 
<, N ~ with washer " 0 ,, from Jever .. N .. and from the 
lever take out rubber peda l «P ... 
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b Inspection 

• Ensure the grooves and threaded portions of the 
levers and spindles are not stripped or damaged. If 
so, replace the levers. 

• Check thread of all lever securing bolts, and re
place them if stripped or damaged. 

• Check elasticity of both shakeproof and crinkled 
washers and replace it necessary. 

eRe-assembly 

Reverse the dismantling operations but replace the 
split pins. 
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III KICKSTARTER OPERATED MODEL (optional) 

a Dismanlling (See fig. 115) 

• Undo retaining bolt "8,, from quadrant "C. and 
remove kickstarter lever .. A". 

• Remove the clutch housing from the gearbOX, the 
Quadrant stop assembly cons ist ing of : Screws .. 0 ". 
plate " ED, rubberrsed plate " F ... 

• Using a mallei, lap on Quadrant spindle .. C .. , 
unhook spring .. L" from the lug on the gea rbox, and 
w ithd raw the quadrant. 

• From the quadrant shank take all : 

",0 .. ring «G»; 

- ci rclip " H" using a suitable pair 01 pince rs ; 

washer «I .. ; 

- return spring " L ... 

• Undo nul «M .. with washer "N .. using holdlast 1001 
part N. 1990 54 00 (17 in fig . 102). 
From the main shaft remove: 

- spring ~O .. : 
- gear "P,,; 

bush "Q»: 
gear ~ R ... 

b Inspection (fi9. 115) 

• Ensure seal "8,, is not crumbled or damaged o r 
deformed. If so, replace it. 

• Ensure circlip «H» is still in good state or e lse 
replace it 
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• Ensure spring "l,. is not deformed or damaged. 
Replace it in such an event. 

• Ensure the splines on the shaft and quadrant gear 
are und8maged or excessively worn. If so, replace 
the Quadranl com plete with spindle. 

• Ensure the rubbensed plate " F» on the clutch 
housing is not damaged or worn. If so, replace il. 

• Ensure gears .. p .. and " R .. retaining spring ~ O» is 
slill elficienl. II deformed or has losl is t e lasticity, 
replace il. 
However, before dOing so check ils load : when com
pressed 10 9.5 mm { .369"j the load should be 0.95 
k.g (abt 2 Ibs.). 

• Ensure Ihe ouler loolhing and lront dogs 01 gears 
.. p~ and .. R .. are not damaged, chipped or scored. II 
so replace the damaged gear or gears. 

eRe-assembly 

Reverse the dismantling operations but remember 
that in filting the clutch hOUSing on the gearbox cas
ing it is necessa ry to if"llroduce spri ng tensiOning tool 
N. 1990 28 00 (7 In fig 11 6) in the oil drain hole. 
When the comp lete gearbox is assembled on the 
c lutch housing . remove the above tool and re-fit the 
a ll dram p lug wi tl1 its gasket. 
Now assemble th e sea l by the aid of tool 19928700 
(6 in fig . 117). 
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II SWINGING ARM COMPLETE WITH REAR DRIVE BOX 

a Removal (See fig. 118) 

• Take Qui the cardan joint (C) from swinging arm 
.. 0», 

• Undo c lip reta ining screw «F .. and remove gaiter 
"G". 

• Undo nuts A and th readed pins " B ... 

• Remove shim " S,. f rom the R/H s ide. 

• Undo lhe 4 nuts and washers " I .. and lill out the 
complete rear drive box ~ E" from Ihe swinging arm . 

• Withdraw sleeve «l '" spring " M». c!rctip .. N .. , 
metal retainer ~O •. and gear "p". 

b Inspe.cllon 

• Ensure the cardan shaft is In good condit ion , 
check wear 01 the gear operating in sleeve " L .. 
splin es and the cardan jo int splines are not damag
ed. If SQ, replace the cardan joint. 

• Ensure the rubber gaiter is not cracked or bro
ken. If so, replace it. 

• Ensure the threaded portion of the securing 
spindl es and nuts are not damaged or stripped. Re
place. as necessary. 

• Check condi tion of the sleeve splines. If chipped 
or damaged, replace the s leeve. 
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• Check efficiency 01 the spring. II delormed or IIat. 
change i t. When compressed to 9 mm (.35") lhe 
spring (M) load should be 3.8 .... 4 kg (8.36 .... 9.6 Ibs) . 

• Check elaslicity 01 the circlip and replace i i , if 
necessary. 

• Ensure Ihe toothed section and Ihe splines 01 
pinion «p .. are in good state. If excessively worn or 
damaged, change the pinion . 

c Re-assembty 

• Re-fit gear .. p" on the bevel pinion shank. spring 
retainer " 0,,, spring "M~ , and sleeve ~ L~ In the 
swing ing arm Ilange holes " Q .. insef"! the studs ~R» 

located on box «E .. (See fig. 118). Screw in nuts «I~ 
but do not tighten fully. insert the shank of cardan 
jOin t ~ C~ in sleeve «L» making sure that spring «M» 
enters in the shaft housing (See fig. 118). 
Insert spindle «A .. through the right arm 01 the fork 
"8,, (fig. 119) and box "C" and then turn box "C .. 
until spindle "A" can be easily removed At this 
stage tighten nuts «D., with socket wrench «E». 
At the end of this operation ensure that spindle "A" 
can be effortlessly withdrawn. otherwise repeat the 
operation (See fig.119) . 

• When re-fitting the cardan joint on the layshaft 
it is necessary to ensure that spring «M" (fig. 118) 
does not come out of its housmg by keeping the 
spring assembly pressed in with a screwdriver. 

p 



If the job is done properly, there shou ld be a littl e 
dampening on the cardan joinl on the drive box. 
When fitting spring ~ M ~ {fig . 11 8) doni forget 10 
smear it with Agip F. 1 Grease 30 to make its fitting 
easier. 

• Tighten the gaiter clip securing screw on the 
cardan jOint. 

• Re-fit the swinging arm in the gearbox by means 
of pins "8 ,, (fig . 118) and ad just the pins so that the 
arm can oscillate freely wilhout any play. Finall y 
tighten nuts ~A" in fig . 11 8. 
II the swinging arm has to be adjusted when l itted 
on the machine proceed as lollows : using wren ch 
" 8 ,, remove nut ~A ... and screw in or out pins .. C" by 
the same amount 

11 .1 DRIVE BOX 

a Removing Ihe bevel pinion housing 

Atter removing the complete d rive box from the 
righ t arm of lhe rear lork ("0 ,, in fig. 118), proceed 
as follows : 

• Withdraw complete housing .. 8 " (fig . 12O) from 
lhe drive box. 

• Grip holdlasl tool part N. 1990 71 00 (IS in fig . 
120) in a vice. 

• Insert the sp lined end of th e pini on in the 10 01 
and by the aid of a suitable flat spanner undo nut 
~ A " and remove (See fig . 121): 

Bush " B .. ; 

Pinion "C .. ; 

- Shim "D,.; 

Seal "F,,; 

Taper roller «G»; 

Shim "H,.; 

Spacer ~ I"; 

Gasket "M" from the bare housing. 
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b Inspectron 

• Check pinion teeth wear. If excessively worn or 
chipped, change Ihe bevel gear set. 

• Ensure both taper roller bearings are in good 
condition and the roilers not worn. If so, replace the 
bearing. 

• Ensure Ihe shims are not deformed. Replace 
them il banI. 

• Check elfic lency of the seals. II damaged or 
crumbled. replace. 

• Check Ihread of the pinion retaini'l.9 nut. Replace 
if damaged or stripped. 

eRe-assembly 

II the bevel pinion is changed, it is necessary to 
change Ihe crown wheel as well , Be sure in such 
case that both gears bear the same number (See "A~ 
in fig. 112). 
To re-assemble the oth er components, reverse the 
dismantling sequence bearing in mind that : 

• the outer race of the taper bearings /'n the pinion 
housing are litted using punch 19926400 (23 in 
fig. 123); 

• the bearing on the bevel pinion is fitted with 
punch N. 1992 6100 (4 in fig . 125). 

d Removing the brake diSC, C<l5lng cover, 
hollow spindle, crown wheel, bearings and seals. 
(See fig. 126) 

• Undo screws "A .. and remove brake disc .. C .. 
Irom Ihe hollow shaft 

• Undo screws .. E .. with crinkled washers .. F .. and 
take off the complete casing cover (G), gasket «H», 
and shim .. I ... 

• From cover .. G .. take olf c irclip «L .. from Its hous
ing on hollow shaft ... 0" and remove : 

- roller bearing ... M .. : 

- bearing inner race .. N .. using puller 1990 70 00 
(15 in fig. 127); 

- shim ,,0,,; 

- O-ring "P,,; 

• 4 screws "R" after fl attening flaps "X .. and re
moving nuts «T" . 

- crown wheel «0,< 

- hollow sha'lt .. D" from bearing on cover .. G" . Tap 
Ihis oul lightly with a plastic ma llet. Seal r ing .. S": 

• Take oul bearing .. U .. from cover -G .. using a 
suitable punch. 

• Remove ouler race Irom roller bearing .. V .. from 
housing .. AA" (Iig. 126) using special puller 19927500 
(18 in lig . 128) : 

• 
• 

O-ring " AB •. 

Seal "AC". 

• Seal "AD ... 
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If necessary remove : 

• casing studs «AD»; 

• oil drain plug and washer "AF .. ; 

• oil filler and level cap with washer .. AG,,; 

• oil vent plug with washer "AH». 

e Inspection 

• Ensure the braking disc is free from seorings and 
is not excessively worn. If the scoring is deep, re
p lace the disc. See section "brake d isc», para 16.9. 

• Ensure the hot1ow shaH juts on whiCh the cush 
driv~ works is not excessively worn, also that the 
surfaces contacted by the sea l ring (S). bearing in 
cover "G ... inner race of bearing on housing " AA .. 
and the circlip groove on the hollow sha ll .. L ", are 
in good s lale. Replace as necessary. 

• Ensure rubber seal .. AB,. has not lost its elasti · 
city. If crumbled replace. 

• Check for wear or chippings of the crOwn wheel 
teeth «Q» and if necessary rep lace the comple te 
bevel set_ 

• Ensure the union faces are dead smooth and nol 
heavily scored or nicked If on ly lightly scored 
smooth out the surfac e uSing very line emery paper. 

f Pinion"wheel coupling clearance (bevel set) 

Pinion-crown wheel clearance is adjusted as follows: 

• Using 2 nuts «A .. and washers, provisiona lly fit 
up the complete pinion housing on the casing (fig. 
131). 

• Set up tool 199288 00 on the crown wheel (5 In 
fig. 130). 

• Insert Ihe tool in lo Ihe cage of the bearing in 
Ihe casing. 

• Check pinion-CfQwn alignment ( .. A» in fig. 129 
and arrow .. 0 " in fig. 131). 

• If offset, place suitable shims between pinion and 
taper bearing . It is also necessary to check. the con
tac t area of the pinion·crown wheel teelh proceeding 
as follows: 

1 Smear the pinion teeth with a su itable coloured 
compound such as eng ineer blue : 

2 provisionally fit up the crown wheel-hollow shaft 
assembly and the cover on the casing: 

3 Set up a universal type puller on the hollow shaft 
to keep Ihe crown wheel Ilghtly pressed at Ihe brake 
disc side using suitable cen tre spacers; 

4 Rotate pinion .. 6 .. in its normal running direction 
keeping a fast hold on crown wheel Ole .. so that ro
lalion occu rs under a certain load, thus leaving a 
distinct contact mark on the pinion teeth : 



- if the contact is correct, the pmlon leeih mark 
will appear as shown at «1» (fig. 132) (pinion seen 
from the driving shaft side); 

- if the contact mark is as shown at «2» (fig. 132). 
the crown wheel is to near the rotational axis of the 
pinion. Move the crown away reduci ng the pressure 
on spacer "h (fig. 126); 

- if Ihe contact is a shown at «3» (fig . 132) the pi
nion is too near the rotational axis of the crown 
wheel. Move away the pinion reducing thickness of 
shims "D,. in fig . 121; 

- if the contact is as shown at «4» (fig. 132), Ihe 
pinion is too far from the crown wheel rotational 
axis. Move th e pinion neare r increasing the thick-

ness of shim "D» in fig. 121 ; 
- if Ihe contact is as shown at ,,5,. (fig.132) the 
CrOwn wheel is too far away from the rotational axis 
of the pinion. Move th e crown wheel nearer by re
ducing the sile of shim "I,. (fig. 126). 
A properly assembled bevel set should have a tee th 
c learance of 0.10 + 0.15 mm (.0039 -=- .0059,. 

eRe-assembly 

Reverse the dismanlling operations but keep in mind 
that : 

• The seal on casing is filled by the aid of punch 
19926000 (9 in fig. 133). 

• The inner race of the roller ooaring in the casing 
is fitted by the aid 01 punch 19926500 (24 in fig. 134). 
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• The inner race of the roller bearing on the hollow 
shatt is lilted with punCh 19927900 (29 in lig. 135). 

• The brake disc is assembled on the follow shail 
as follows: 

- l igillen lhe disc securing screws with a torque 
wrenc h set a t 2.2 + 2.4 kg (16-18 Ibs/ ft); 

- check side play o f disc which should not exceed 
0.2 mm (.cl07e'). In re-fitting the bevel pinion hous
ing on the drive box ensure the oi lways ",A .. are lilted 
tf'I a verHcal direction (See fig. 123). 

11 .2 SWINGING ARM 

OJ Removal (See l ig. 11 8) 

• Remove rear wheel. 

• Remove the comp lete rear drive box ~E .. after 
undoing nuts with washe rs ,, [ .. and withdrawing the 
cardan jOint from the R/ H arm of the rear fork. 

• Undo nuts «A" and loosen pins «8» so as to with
draw the rBar fork all the gearbox. 

• Remove shims ~S" between R/ H arm of the fork 
and the gearbox. 

b Inspection 

Ensure the arms o f th e reClt fork are not crClcked or 
bent. If possible, straigh ten keeping to the sizes and 
dimensions in dwg fig. 136. 

eRe-assembly 

IS a reversal oJ the dismantling operations. To ad
just the rear fork see pa ra 2.28. 
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III FRAME 

a Removing the complete frame unlt from 
the engine-gearbox-swinging arm-rear drive box 
assembly 

Proceed as follows: 

• raise the seat using special lever .,A" (fig , 20) ; 

• remove side cove rs, disconnect positive and 
ground cables, unhook ret(l. inin g strap. an d ti ll out 
the batte ry from its housing ; 

• undo the fuel line retaining clips and take away 
the pipes, unhook the fear rubber strap securing the 
luel tank and remove this ; 

• disconnect the e teeHie cables Irom the terminals 
on the a lternator and on the piCkups, a fter removing 
the generator cover and its securing screws ; 

• d isconnect the slarter motor cables from the 
e lectro-magnetic sWitch ; 

• unsc rew the cable from the speedo driye ; 

• disconnect lhe o il pressure swilch cable and the 
neutral indicator switch cable on gearbox; 

• d isconnec t th e plug leads: 

• disconnect th e easy s ta rte r cable from the LlH 
carburettor ; 

• undo cover screws of bo th carbu retlors and re
move covers complete w ith throttl e va lves; 

• disconnect the c lutch cab le from it s operating 
arms on the gearbox and remove cab le: 

• undo the screw securing Ole filter box the frame ; 

• detach the rear brak e ca li per and place it in the 
battery housing; 

• fi t the engine suppo rting stand part N. 1891 2450 
(32 In fig. 1371 under the eng ine a fter p lac ing a waod
en cover on the open end of the sland; 
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• disconnect the rear brake operating rod, taking 
off the split p in securing it to the operating feve r on 
the pump; 

• undo the screws on the LlH arm a nd on th e drive 
box, and take oul the rear dampers from bosses 

tI undo the 4 Allen screws ,·A-- w ith nuts and was
hers using special wrench N. 1090 31 00 (45 in fig . 
28) These secure the stays to frame c radl e; 

• undo the 2 All en screws with nuts securing the 
frame to the gearbox cover: 

• withdraw the rod secu ring the gea rbOX to the 
f rame : 

• lift up ' the fmme as shown in 1ig. 137 wilh a for· 
ward mo tion so as 10 prevent the air rilter housing 
from bumping agai ns t the ba tte ry carrying pla te . 

b Inspection 

• Ensure a ll cables are in goocl state . Replace. as 
necessary. 

• Check the elfic iency o f a ll the electrics loca ted 
on the f rame and in case o t damage have them re
paired in a quali fied wor kshop. 

• Ensure the battery is qUite e ff ic ient and the ac id 
IS at correct level (See ~ Electrica l equipment - Bat
tery). 

• If the frame has suffered heavy impacts (c rash es 
or falls), square up keeping to th e s izes ind ica ted in 
dwg. n. 139. 

eRe-assembly 

Reverse the dismantting opera tions. 



1\\\ 
A A c 8 

, 

~2 
o 

138 

n 



490~ 

46S' 
J52' 

'''l 414' -

, ,..' , ,. 
\ 

279/ 
c , 

20 S,J75-

219m 
'OJ /' ". 
'" 
80 " · ,,-
J9 

" 16,6 

" os ' 

1 06,O6~ -

'55 

1 6~O5 

4)6,4 

o 

8 ~~ • 0 • _ '"'I. 

~03,91 

... ':!!o._ 

.-

\ 

....... \ 
'-

, 

/ 

/ 
/ 

/ 

~ 

\ 
• , 

"-

. 
" 

P "" 156;a.s 
0 

rt' J .:. 
~': 
,\,: 

:1, 

, \" • , 
00 
00 " : , . ;. '~O , , " 

- , , '" '" " ' , 
r I 

~~ 
z~ -z 
~~ " 

1 
~u 

" 

I 

" " 
" " I 

, 

" 
" • £ 

0 
TO 

~ 

" ~ q 

" x q 
0 ~ 
~z 
q-
~~ 

L/H CYLINDER
Cl 1 

C(M 

/ 

A.'{fRAGE AX IS 

00 
0 

Ii / H CYLINDER 

/ 
, ,~, . , .I 

, 

, 

+ 

139~ ___ _ 

78 



m FRONT FORK 
(fIg . 139/1) 

a Removal from frame 

Proceed as follows: 

• ra ise the seat using special lever «A .. (lig.20); 

• disconnec t batte ry plus and grounding cables; 

• unhook rear securing strap and remove fuet 
lank, 

• undo relaining screws and remove headlight 
from lork lugs after disconnecting the connectors 
from the term mal board: 

• undo panel securing screws and remove panel 
com plete wi th instruments ; 

• disconnect the connec tors from the board, front 
lurn light indicator cables, rectifier cable, oil pres
sure switc h cable, and undo the thumb screws on 
the speedo and rev-counter drives: 

• undo screws and remove calipers c/w lines, alsO 
the cable guiding eyelet on the mudguard: 

• remove front wheel, front mudguard and hand le
ba r suppo rting plate : 

• unsc rew the top cap and withdraw the complete 
for k <J.ssembly. 
Each cap contains 22 ba ll s. 

'---________ _ ________________________ _ -' 139/1 
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b Inspection 

• ensure the steering cap grooves containing the 
baits are undamaged. Replace as necessary; 

• make sure alt balls show up bright. or else re
place them; 

• check condilion of all electric cabtes and replace 
if necessary; 

• if the lork has undergone severe impacts becau
se of falls or crashes, straighten observing the 
dimensions indicated in dwg. t40. 

c Ae-assembling the fork 

Reverse th e dismantling sequence. When re-fitt ing 
th e caps be sure 10 pack them with grease Agip 
F. 1. Grease 30 before introduc ing the balls (22 each 
cap). 
It is also recomm ended to fit the lOrn lights bracket 
after the fork is assemb led . 

13.1 FORK SLEEVE 

a Removal Irom lork on vehicle 

Proceed as follows : 

• remove I ront wheel (See section " Removing the 
fron l wheel .. ) ; 

• loosen the mudguard securing screws 01 lell 
slider .. 8 .. (fig. 141) ; 

• undo the bolt securing the bottom yoke to the 
front mudguard ; 

• drain the fork oil , undoing bolt with washer «Q » 
(fig. 141); 

• undo retaining screws and remove caHper "A .. 
froin left slider ~ 8" (fig . 128); 

• remove instru ment pan el as previously described. 
II slider .. e .. only has to be dismantled (fig. 141 ) 
(complete wi th spring and damper) withou t remov
Ing the steering unit , proceed as follows: 

• undo screw .. C- (Iig . 141) securing the damper 
to the fork tube ; 

• lake oUi the sfeeve-spring-<lamper assembly from 
the lark lube (See lig . 141 ); 

• disconnect the headlight connectors . E" (See 
tig . 141 ); 

• undo screws .. F" (fig . 141) end remove headlight 
.. E" from Ihe fork lugs (fig ."141); 

• undo screws " H" retaining lark cover tubes " I" 
to stee ring head .. L .. and bottom yoke " M" (fig. 142) ; 

• wi thdraw lark cover tubes .. I .. and the top head· 
tight cover .. G .. (fig. 142); 

• unscrew .. N .. and take olf slider .. 6 .. and the 
damper assembly with spring .. 0 .. (fig. 143). 

141 
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b Inspection 

• Fork cover : 

Ensure the chromed part is free from scoring. the 
cover lube is straight and the thread not nicked or 
stripped . If so replace the fork cover , 

• Rod diameter: 

34.690 ~ 34.715 mm (1 .3656 + 1.3666"). 

• Fork slider: 

it is in light alloy. Ensure its Inner surface is quite 
free from scoring or nicks. 

• I/O of slider: 

- 34.750 -;- 34.790 mm (1.368 + 1.3696"). 

• Tube-slider assembly c lea rance: 0.040 + 0.100 
mm (.00157 ..;.. .0039"), 

• Fork sp ring (See fig. 144): 

ensure the lark spring is not de formed or its ela
stic ity impai red ; 

- f ree spring leng th: 362 + 365 mm (14.2S2 .;
+ 14.370#); 

- spring length when compressed to 357 mm 
j1 4.055") should give a 103e1 of 4.8 kg ± 3% (101/J 
lbs), on assembly; 

• spring length (static load) should give a load of 
97.5 ± 3% (224'12 Ibs ). 
If the spring has flattened, replace it. 

• Seal ring on sliders: 

check thei r efficiency, if crumbled or brittled, 
change them. 

• Rubber ring retainer on lark damper: 

- ensure it is not squashed or crumbled. If so, re 
place it. 

• Fork dampers: 

should never be tampered w ith. Check both a t 
same time, ensuring they have the same load and so 
prevent i rregular operation 01 the fork . If lhe dam
pers are no longer efficient. have them checked or 
replaced. 

• Bottom fork yoke: 

check s traightness of the steeri ng fork. It the 
threaded portion is ruined or stripped, replace the 
yoke. 

• Steering head: 

ensure the threaded port ion is not damaged or 
s tripped or e lse replace the heae!. 

c Fie-assembly 

Is a reversal of the dismantling operations except 
thaI. 

• in re-l illing lhe spr ing assembly. rod .. 0 .. on sli
der ,,8 .. , it is necessary to ensure Iha t notches "p .. 
ht tightly ;n slider notch .. 8 ... 
Befo re tightening screw «N~ (fig . 143) doni forge1 to 
re- fi t drain bo lt and washer ~ Q" (fig . 14 1 J. 
8 efor8 fitting the leg-dam per-spring assembly on the 
lark rOd, be sure to in troduce in th e lark leg 0.070 
Its o f fluid (2'h oz) Agip F. 1 ATF Oex ron. 
The other fork leg IS simil arly dismant led and as
sembled. 



m REAR SUSPENSION 

a Dismantling from the frame 

• Unscrew the nuts securing It to the frame and 
remove the shock abso rbers from the bosses on the 
frame, rear fork, and drive box. 

b Inspection (See fig. 145) 

• Check conditions of springs _A" and both shock 
absorbers .. 8 .. at the same time to ensure they have 
the same load and so prevent offsetting the swinging 
arm and the feaf drive box, 
In case of inefficient shock absort>ers, replace either 
the springs or Ihe complete shock absorber. 

• Ensure rubber bushings ... C .. are not crumbled or 
ha rdened. 6 f so, replace them. 
A dismantled spring should have the sizes indica t
ed in drawing n. 146. 

L-__________________________ ~1.5 

In case of inefficient de:mper operation. it is beUer 
to apply to Ihe makers for repair, or replace the com
plete units . 
Don ·t forget that good stability is mostly dependant 
on the springs be ing adjUs ted 10 the same position 
and toad . 

eRe-assembly 

• Reverse the dismantling operations. 

mm.2J97241 

to cenfer 302 -;-. 305 mm - Travel 67 -7"""- 69 mm + 8 -7"""- 10 mm 
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m STEERING 

a Dismantling (See fig . 147) 

• Place stand 1891 2450 (32 in lig . 28) with a $uil
able wood en board under the oil sump. 

• Remove front whee l atter unscrewing and remov
ed the teft fork leg caliper (See ~Removing the fronl 
wheel .. 16.1). 

• Undo 4 screws ~ A .. securing the top cap to the 
handlebar lugs on the steer ing head and t ill over the 
complete handlebar towards the fuel tank. 

• Unscrew bolts "8,, securing the complete panel 
board to the fork cove rs and 1111 it forward . 

• Undo the screws securing the headlighl 10 the 
lork cover lug s ... C .. , disconnect the cables and re
move the headlight 

• Undo the nut on steering column KO ... 

• Undo screws " F ~ securing the steering head 10 
the fork cove rs and lake all top linking plate " G .. , 

• Undo screws " H .. securing the ri ght caliper to 
the fork cover and take out Ihe ru bber rings secur
ing the pipes from the master cylinder to calipe rs 
" I". Also the speedo and rev-counter cables from 
the mudguard. 

• Undo nuts _0 .. and remove 1he mudguard from 
the fork slide rs. 

• Undo lock rin g " M" a nd withdraw the fork com· 
p lete w ith bottom yok.e from the frame. taking ca re 
not to drop lork covers .,No>. 

• Remove the balls (44) and if necessary use the 
special punch to pull oul caps «p" tram their hOus
ings. 

b Inspection 

• Ensure the caps grooves are in good condit ion. 
If damaged or excessively worn, change the lour 
caps. 

• Check condit ion of the ba lls wh ich sh ould show 
up brigh t and perfectly round. If not, change the 
balls. 

c ~e-assembly 

IS a reversal o f the dismanlling operations but before 
litting the caps don'l forget to pack them w ith grease 
before plunging the balls intO them. 
Fina lly. ad jus l the steering as indicated in secl ion 
2.27. 



II! WHEELS 

16.1 FRONT WHEEL 

a Removal from lork (See fig. 148) 

Proceed as follows: 

• set up the motorcycle on the cen ter stand and 
place support ing sland part n. 18 9 1 24 50 (32 in fig . 
28) under the sump with a suitable wooden board 
to keep the wheel 01[ Ihe ground: 

• undo Lhe caliper securing screws from the lell 
for k slider and d isconnect the slider from cafJper 
«A» w ith its pipe; 

• undo wheel sp indle fixing nut and washer .. 8 ,. on 
the LlH s ide ; 

• loosen lhe ballam cover sc rews 10 the wheel 
spind le " G,,; 

- wilhdraw wheel spindle frOm the hub. observing 
the mountmg pasilian of washer ... e» and spacer .. F .. : 

• remove the R/ H braking disc from the caliper on 
the lork cover. and take oul the wheel from the lark 
legs. 

b RemovIng the front wheel hub (See lig . 149) 

After removing the wheel. the hub on il is removed 
as follows . 

• undo six self-locking nuts " A" . take out th eir 
screws « B ~. and remove both diSCS "Cj: 

• using the special punch. remove both bearings 
"0,, and spacers " E" . 

Important After removing the wheel from file lark 
it is strongly recommended not to actuate th e brake 
control lever on the handlebar as chis m&y r:& USO 
the plungers [a drop out from [he master cylinder 
with consequent loss of fluid . 
1/ this should happen, push the plungers up again 
in their housings and top up the reservoir. 
Proceed now to bleed the air from the circuit . 
To check end and side play. see drawin g fig . 150. 
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16.2 REAR WHEEL 

a Removal of rear wheel from swinging arm 
and drive box (fig. 151) 

Proceed as follows: 

• set up the byke on the center stand; 

• undo nut "A" with washer "8,, from the sprindle 
on the drive box side; 

• loosen screw "C" securing spindle "0,, to the 
rear fork arm; 

• withdraw spindle ,,0» from the box, hub, and 
swinging lork arm; 

• remove shim "E»; 

• lean the byke to the right so as to allow the wheel 
to be laken off the swinging fork arm and rear drive 
box. 
To refit the wheel, reverse the dismant ling opera
tions. 

b Removing the rear wheel hub (fig. 152) 

Proceed as follows: 

• remove cushioning springs "A" from the wheel 
hub: 

• using a suitable punCh, remove both bearings 
"B" with their spacer "G,, _ 
Re-assemble reversing the dismantling operations. 
Check end and side play against drawing n.152/1. 

16.3 TYRES 

Tyres are included in the components that have al
ways to be kept under control as the vehicle stability, 
riding, comfort, and even the rider's safety are de
pendant on them. 
Accordingly, it is strongly recommended to never 
use lyres with less than 2 mm thread (5/64"). 
An incorrect tyre pressure may also affect the vehicle 
stability and cause the tyres to rapidly wear out 

Recommended tyre pressures: 

Front wheel 

Solo or with 

Plrelli 

Metzeler 

Michelin 

Rear wheel 

Solo 

Pirelli 

Metzeler 

Michelin 

With pillion : 

Pirelli 

Metzeler 

Michelin 

pillion 

( kglemq 2 (28 Ib'hi) 

( kg/omq 22 (31 Ib,hl) 

I , 
\ kg/cmq 2.4 (34 Ibs/s_l.) 

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



16.4 WHEEL BALANCING 

To improve stability and decrease vibrations aT high 
speeds, the whee ls have to be kept well ba lanced. 
If a ba lanc ing mach ine is not avail able, a whee l can 
be balanced as fo llows: 

• remove the wheel and suspend it on a fork ; 

• lighl ly spm the whee l several times and see If It 
always stops In differen t posi tions, thus indicating 
a correct balance: 

• if one point 01 Ihe wheel always stops at the bot
tom . . put a balance weig ht on a spoke opposile this 
point; 

• Repeat this operation until the wheel is correclly 
balanced. 

16.5 REMOVING AN RE-FITIING THE TYRES 

These models Iii lighl a lloy rims which do in e ltect 
oller considerab le mechanical resistance but can 
easily suffer damage if Inappropriate 100ls are used 
for remoying or re-assembling the lyres. 
Acco rdingly. for these operations it is sl rong ly re
commended to USB too ls withou t ribbings or sharp 
edges where they contact the whee l rim. The con
tact surtace should be quite wide. yery smoo th, and 
with all edges suitab le rounded off . 
The use of any of the spec ia l lubr ica nts availab le 
on the market, will make the filling and bed ding 
down of the tyres on Ihe rim a much eas ier jOb and 
also prevent excessi ve stress on the 100 Is. D o not 
forget that the tyre beads should always be a perfect 
Iii in the central rim channe l. When filting a lyre. 
and if this has an arrow stamped on its side, make 
sure to assemble it with such a rrow pointing to th e 
normal riding direction in the case of the rea r tyre 
and viceversa for the fronl ly re (I .e. pOinting in th e 
direction opposite 10 the riding d irection) . 

16.6. HOW TO CHECK AND OVERHAUL 
THE BRAKING CIRCUITS FOR THE RIGHT FRONT 
AND REAR BRAKES 

1 General maintenance 

Period ically check the level 01 the fluid in the reser
voir lor the front and rear master cylinders. II shOutd 
never be below the lop o f the reservoir separator . 

• eve ry 5000 km (3000 miles). top up the fluid re 
servoIr with fluid from an or iginal container to be 
opened just before topping ; 

• every 15.{)(X) km (9000 miles) or at most every year. 
the braking c it cui ts fluid should be comple tely re
newed ; 
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• for good braking efficiency be sure the fluid pipes 
are always full 01 lIuid without air bubbles. The 
presence of air is evidenced by a long and elastic 
movement of the control lever. 
To clean out the braking circuits, use only fresh fluid 
of recommended type. Never use alcohol to clean or 
compressed air to dry. 
Recommended fluid: Agip F.1 Brake Fluid (SAE 170 
3C). 

2 Air bleeding 

This operation is needed every time the movement 
of the control lever or pedal is long and elastic due 
to the presence of air bubbles in the braking circuit. 

88 

Front right braking circuit (fig. 154) 

• Proceed as follows: 

• set up the byke on the center stand; 

• If necessary, fill up fluid reservoir «A" (Always en
sure that during the bleeding operation the fluid le
vel never drops below the top of the plate separator); 

• bleed operating on caliper «D,,: 

a remove rubber cap from drain plug "C" and fit a 
transparent flexible pipe in it with the other end in a 
transparent container «F» partially filled up with fluid 
of same type; 



b loosen drain plug .. C .. ; 

c completely pull the handlebar lever severa l limes. 
releasing it slowly and waiting a lew seconds before 
pulling it again. Repeat this operafion unlil the pipe 
plunged into the l ransparen t container " F" emits 
airless fluid ; 

d keep control lever .. 8 .. completely pulled and c lo 
se drain plug «C~ tightly ; remove plastic tube . E ... 
and re·lil the rubber cap. 
If the air bleeding operation has been carried out 
correctly, the efficiency of the braking action will be 
immediately perceived alter the initial idle movement 
of lever "B». If it is not so, the bleeding operation 
has to be repeated . 

Remark This operation does not comp/etefy bfeed 
the air from the circuit. The remaining air is automa
tically emitted after a short time of riding. This will 
entail a less elastic and shorter lever movement. 

Front left and rear braking circuit (Iig. 155) 

• Proceed simi lar ly as done for lhe right fron t brake 
c ircuit excep t that instead of pulling Ihe handlebar 
and keeping down the lever. this is done on the pe
dal control by push ing it down and keeping it down. 

3 Checking Uuid level In reservoir 
and replacing the f luid 

The fluid level in reservoir "A" (fig. 154) has 10 be 
checked frequently 10 ensure il is never below the 
top separating plate: 

• periodica lly, or whenever necessary, top up th e 
lIuid In reservoir "A" (fig. 154); 

• ilccess to the reservoir is obtained by unlatching 
the catch with ignition key and pressing down button 
vA» in fig . 15, rais ing the cover, undoing plug ~B" 
and removing the rubber gaiter. 

To lop up a/ways use fluid laken from a container 
oponsd iust befora pouring in; 

• every 15.000 km (9CXXl miles) or at most every 
yea r replace lhe brak ing fluid in the reservoir. 
To obtain an erticien! braking action, it is necessary 
lor the fluid pipes 10 be always lull 01 fluid without ai r. 
A long and elastic movemenl 01 the control lever 
and/ or pedal evidences the presence 01 air bubbles 
in the c ircui l. 
When washing the braking circuits. use only fresh 
fluid . Never use a lcohol lor washing or compressed 
a ir for drying. 
For metal pari use trichloroethylene. 
To lubricate . never use minera l all or grease. 1/ no 
suilable lubricanl is avaifab le, il is recommended to 
moisten the rubber or metal components with brake 
fluid. Fluid recommendation: Agip F.l Brake fluid 
(SAE J 1703). 
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2 Master cylinder body 

3 Floater return spring 

4 Floater 

5 Lip seal 

6 Floater stop washer 

7 Scraper ring 

8 Scraper rin~ retainer 

9 Bush 

10 Connector 

11 Spindle 

12 Circlip 
156 
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4 General procedure for dismantling 
components from the braking circuit 

Before any parI is removed . clean II thoroughly on 
the outside. Carefully plug up all pipe ends to pre
vent the entrance 01 foreign matter. After the parts 
have been removed, clean them throughly in trichlo
roethylene (metal parts) and the rubber parts With 
the specified liquid, Ensure the rubber gaskets and 
seals do not gel In contact With trichyoroethylene. 
Handle all delicate components with care 
Aller cleaning. dry all parts With clean rags and moi
sten the cylinder walls and plungers With brake fluid 
to prevent oxidation. 

5 Master cylinder for the right front brake (fig. 156) 

The right front brake cylinder is bolted on the LlH 
side of the frame. 

To acceed to it · 

• raise the seat using special lever ("A» in fig. 20); 

• disconnect the rubber strap securing the fuel tank 
at the rear; 

II close taps. disconnect pipes, and remove the 
lank, 

• check floater-lever end clearance which should 
be 0.05 --'-- 0.15 mm, (.00197 -+ .0059"). If not, adjust 
(See section 2.24). 
Periodically grease scraper 7 and floater shank 4. 
Never use minerai ali or grease. 

6 Master cylinder for front feft and 
rear brakes (fig. 159) 

It is centrally located on the right hand and access 
to it is by removing the right cover. Ensure there is 
0.05 --'-- 0.15 mm (.OOI97 .;.. .0058") clearance between 
floater and lever end. If not, adjust as described in 
section 2.25. 
Periodically lubricate scraper 9 and floater stem 5 
but do not use mineral oil or grease. 

7 Overhauling and replacement of master 
cylinder components· Tools to be used for the 
right front cylinder (fig. 156) 

If the master cylinder operation is incorrect (fluid 
leakage at lever side, decreased braking ability etc.) 
it is necessary. to replace gaskets «5» as follows: 

1 disconnect the fluid delivery pipe from master cy
linder to right front caliper; 

2 drain fluid from reservoir; 

3 disconnect pipe from cylinder to right front ca
liper; 

4 plug up these pipes; 

5 remove master cylinder from frame; 

6 remove control lever «2» from pump body after 
removing circlip "13,, and withdraWing pin «12», 



7 insert tool 14926400 (39 in fig, 1'57) in the Iluid 
duct and tapping lightly With a plastic mall et pUSh 
out the floater, paying attention not 10 sco re the hole 
walls and the outer surface of th e floater ; 

8 from floater remove lock ring ,,8h, sc raper .,7 ,. and 
stop washer ·<6 .. ; 

9 fro m master cylinder remove return sp ring «3 .. 
and gu ide bush ,,9,..; 

10 il necessary, remove connector .. 10" and bush 
.. 9 ~; 

11 c lean accurately floater and master cyli nder bo
dy and check if damaged. Check a.so 1/ 0 of master 
cylinder and % o f Iloa ler; 

max allowed hole d ia. 

min allowed Iloa ler dia. 

12.843 mm (.5054
N

) 

12.657 mm (.4982") 

12 check gaskets .. 5» and bush «9,.: .f the gaskals 
are st ill in good condition. do not remove them: if 
they need replacemenl . remove them using a sUita
ble 1001 ; 

13 f it new gaskets "5 ,, on floaler using 1001 
18926500 (33 in fig. 158) and toot 18 926600 134 in 
fig. 158), paying aller.l ion to Ihe mount ing position : 

14 on f loate r lit washer ~6,.. sc rape r .. 7 • . and lock 
ring <·8". Insert spring ,,3,. on floa ter; 

15 fit the whole assembly In the master cylinder 
hole, fit lock ring ,,8,. using too l 1892 6700 (35 In fi g. 
158) and lightly tap wi th a mallet to drive stop washer 
"6,, fully home; 

16 fit bush "9,, and connecto r ,, 10 ; 

17 fil lever on master cylind er using pin .. 1' " and 
circlips ,,12,, ; 

18 secure the comple te master cylinder to the 
frame; 

19 connect fluid delive ry pipe from lank to master 
cylinder and pipe fr om master cylinder to ca liper ; 

20 re-check the lever end-floa ter c learance: 

21 fi ll flu id reservoir and bleed Ihe air from the 
braking c lrcu il. 

Remark Belore mOUtl ling Ihe rubber and metal com
ponents be sum /0 Ilghlly mois/etl them wi th the spe
c ified brake flUid or special grease. Never use mine
raI oil or grease. 

8. Inspection and replacement of components 
the master cylinder for the front leU and rear brakes -
Tools to be used (See fig. 159) 

Proceed as for the f ight fron t brake except for points 
11-13-15 which are replaced as follows : 

• Point 11 

maximum admissible hole di a. 15.918 mm (.6267") 

- minimum admiss ibl e fl oater di a. 15.832 mm (.6232") 

2 
3 

4 

5 

6 

7 

• 
9 ,. 

11 

12 
13 

14 

39 
I 

157 

[f} 
33 

34 

--
15. 

Master cylinder body 

Floaler relum spring 

Floater 

Washer 

Floater stop washer 

Scraper ring 

Scraper ring retainer 

BUSh 

Connector 

Spindle 

Circlip 

Spring guide 

Lip seal 
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• Point 13 

On fl oater «5" refit : gasket H7 ,. using tool 
14926500 (36 in fig 159 / 1) and gasket ,,6 .. using 
10011 4926600 (38 In fig 159/1) . Pay atlention to the 
mounting pOSition of gasket "7,, . 

• PoInt 1S 

Insert the whole assembly in tre mas le r cyl inder 
ho le ,,2 ... seal «10 .. US10g tool 14 926700 (37 in lig. 
159/1) and tapping the tool lightly with a ma lle I \i ll 
slap washer "8,, IS dnven home completely. 

• 13 

16.7 CALIPERS FOR RIGHT FRONT, LEFT 
AND REAR BRAKES (See lig. 160) 

These calipers consisls 01 Iwo light alloy bodies (2 
and 3) jo ined by Iwo screws ~8". 
Each body incorpora les a cy linder housing which 
aClS as a guide for p iston "5,, . 
Sealing is assured by e. gasKe t lodged in a groove in
side the cylinder housing. The sealing is automati
ca lly adjusted by th e wear of pads .. 9,. which in
creases the piston exit out of the cylider hou sing. 
Dust ca p ~6 .. which is in ternally secured to the round 
groove o f the pis ton and externa lly around the an
nular ho le o f the cylinder , prevents the entrance of 
mOisture and loreign mailer. 
The 2 pistons act d i rectly on the 2 pads secured by 
pin .. 12 .... Two taper p ins .. 1 0~ pressed in spring .. 11 ,. 
p,evenl pad lIapping . and make the seWing down 01 
the disc easier a lte r braking. Cap u 13 .. mounted over 
Ihe caliper p revents the cap from gelling 100 wet 
because of ra in o r mud. 
Brake fluid is delivered Ih rough the hole in one 01 
the caliper bodies and hydrauhc connection between 
the cali per bodies is <:Issured by two lOner ho les. Sea
ling is assured by gaskel .. 7 ... 
Each caliper body is provided with a drain plug 0<14 .. 
lor Ihe bleed ing of the ai r bubbles. 

II Inspection and check (See fig . 161) 

Every 5000 km (3000 miles) it is well to check pad 
wear as follows : 

• 
• 
• 

remove central p in .. a". spr ing ~D» and pis .. C,. ; 

slip 0 11 pads ~ E ,, ; pad thickness: 

14-

~OL_ ________________________________________________________ ~ 
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- new pad 7 mm (.27") ; 

- wear limil 35 mm (.13U

) . 

II thickness is under Ihe wear l imit, the pads have 10 
be replaced. The Iriction maler lal has nol be used 
r ight down to the metal p late as if Ihis conlac ls the 
d isc iI will nol only Irremediably damage it but pre
ven l proper Ihermal insu la l ion ootween pads and 
brake fluid. 

Replace pads as fo llows: 

• push pis Ions inside the caliper bodies. being ca
reful not 10 damage the dust ca ps; 

• f il new pads "E. ; 

• fit pads retaning pins .. C" with spr ing ~ D", also 
ce nlral pin ~ 8 " . 

By u!lng the abo .... e procedu re it is no t necessa ry 10 

b leed the alf from the ci rcuits. It IS sufficient to ope
ra ta the lever or pedal seve ral times to a llow the plun
ge rs to assume Ihe ir normal operal lng posil ion (pad
diSC c learance 0.2 mm (00787"). 

Important : tor about 100 km (SO miles) after pad re
placement, It Is recommended to operate the new 
pads gently in order to allow the friction materia l to 
evently and properly seltle down. 

Note When replacmg tlJ9 p8ds it is a good ru le 10 
take Qut a small amount of fluid from the reservoir as 
the backing 0 1 the p istons mlghl cause the fluid 10 
overflow 

b Inspec tion and replacement 01 
caliper components 

The replacement of caliper gaskets is necessary 
when fl uid leakages OCc ur through the cyli nder hou
sings. Tra ces ot flui d will be noti ced on the disc and 
calipers. a lso til e leve l 01 the oi l in the reservoir will 
drop down co nsiderab ly and in continui ty. 
Flui d leakag es will cause poor brak ing eff iciency 
and a 100 elasti c movement of the peda l or lever. 

To replace the gasket!l. p roceed as fo llows' 

• 
• 
• 
• 
• 
• 

Remove and plug up the fl uid delivery pipe; 

remove ca liper from the fork cover ; 

remove pad s lol !leating cap : 

remove pin. spring , relainlng pins, and the pads ; 

separate the cal iper bodies ; 

remove dust cap from the leaking caliper body ; 

• from the body remove the pi ston using a iet of 
co mpressed ai r Do thi s operati on with care so as 
not to sco re the p lunger surface. Using a needle, re
move the detec tive gask et from its housing with care 
so as not to score t ile cylinder walls ; 

• c lean tile plunger and cylinder throughly, chec
king for damages. It is a lso advisab le to check wear 
of the cylinder and piston : 

max admissibln li D of cylinder 
32.071 mm (1.2626") ; 161 
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min admisSible OlD 01 piston 
31 930 mm (1.256"); 

• ht a new gasket in the cylinder housing : 

• fil Ihe plung er in lO the cylin der (Do this only by 
finger pressure) . 

• ' II the dusl cap after ensufll'\g II IS not c racked or 
to m (ensure it IS properly anchored In lIS housmgs 
on the piston and caliper); 

• jom up both cal iper bod ies . ensunng Ihe gasket 
seals properly In IlS hous ing Use a to rque wrench set 
to 25 - 29 kgm (18 - 21 H/ lbs) . 

• li t caliper on fork cover T ighten sCl ews to a tor
que 012.2 ..,. 2 4 kgm (16 .,.. 18 11/Ibs) . 

• fi t pads . re ta in ing p ins and position spring with 
pin . 

• con nect flui d d elivery pipe to calrper 

• bleed Ihe braking c ircul i 

NB Before mounting, ensure all rubber and metal 
parts pre moistened with brake lI!.lid. Neve r use mi· 
ne ral oil or grease . 

16.8 PIPES 

Ch ecK their cond iti on accurate ly an d replace imme
d lale ly if in any way damaged . 

16.9 BRAKING DISCS 

The d iscs are the fotaring parts contac ted by the 
pads during the braking action and their condition 
can have a mark-ed infl uence on braki ng e lflc lency 
For speci fic motorcyc le purposes. I he surfaces o f the 
b rak in g discs have been SU itably treated to prevent 
o xidations. This treatmen t is done on (he brakmg 
surfaces Hovewel. aller several brakings, thiS pro
tective film is rubbed away. thus creating an ideal 
pad-disc coup li ng. 

16.10 BRAKING CIRCUIT FAULTS 

CAUSE 

Brake- screeching 

Ca li pe r not completely locked 
Missi ng or defective springs 
WOIO out pads 
011 o r greasy pads 
Fitting 01 incorrect type pads 

Excessive heating or d isc (normal r id ing) 

Piston locking. pads g lued to disc 

No play al control lever 

a Inspection and checks 

Checking Ihe brake d isc is very importan!. Th e disc 
surface shou ld a lways be perfect ly clean, free from 
dust . all. grease or any o l her dirt, and unscored. 
It deeply scored . the d iSC should be d ism an lled and 
Ie-ground on a special mach ine. 
The ad missible parallelism and o llset on a di SC are 

• parallelism 01 contact surface 
and brakmg par i of disc 0,050 mm (.00197"), 

• braking pal t o f disc 

• brak ing part o f d iSC 
(Ci rcular ch eCk) 

• brak ing part of diSC 
(radial check) 

0.050 mrn (JXJ1 97"). 

0.015 mm (.00059"): 

0.060 mm (.0023") . 

Diamete r of brakrng discs 

260 mm (10.236"") 235 mm (9 .25") 

Thickness of Iront and rea r d iscs 

SlandJr(l M;n;mum 

6-250 ~ 6.540 mm 5800 mm 
(.246 -e- ,254") (.227") 

When overhaul ing or replaCing a d isc, che ck ItS wob
bling Wi th a gauge. This shoul d nol exceed 0.2 mm 
(.0076''). 
If the play is greate r, check mounting position of th e 
disc on wheel hub, also the whee l bearing ptay , 
Tighten the wheel hub screws With a wrench set 10 
22 -e- 2.4 kg m (16 -I- 18 It/lbs) 

REMED Y 

Tig th en secunng screws 
Fit new spring 
Fit new pads. alter Chec king cond il lon of d isc 
Rep lace pads 
Replace pads 

Check condilion 01 p lungers. c lean pads, Il0USing in 
caliper 
Ad jus t lever play accordin g to II1 structions 



CAUSE REM EDY 

Poor braking 

Dirty or oi Ly brake disc Clean disc 
Excessively worn or vilrified pads Change pads, check d isc 
Oily or greasy pads Replace pads 
Plungers jammed Reslors sliding to plungers 

Brake locking 

Friction coeffic ient of pads too high Fit proper pads 
Disc oxid ized Grind-in d isc 

High pad wear 

Pads jammed in housings, brake d isc surface in con- Clea n pad housing in caliper, ChecK if properly mate~ 
Ilnuous contacl with guides 
Plunger jammed Restore Sliding condition 
Disc deeply scored Grind -in or replace disc. 

Irregular or slantways pad wear 

Dirty pad housings Clean pad housings 
Piston slides improperl y Restore sliding condition 
De fective pad spring Replace sp rings 
Ca liper mounted slanlways Check and rit up proper ly 

Control lever run too long 

DISc wobbling more Ihan 0_2 mm Grind or replace brake disc 
Presence af air bubbles in the braking c ircui t Bleed the air Irom the circuit 
Deeply scored brake disc Grin d disc or replace disc 

Slicking of masler cylinder Roater 

U-bolt secur ing sc rews excessively l ightened Loosen screws partially 
Leve r bolt excessively tightened (non-anginal bolt) Loosen bOll partially 
Leve r-cylinder housing coupl ing incorrec t (lever 100 Repl ace lever 
thick) 
Scraper deformed by etch ing liquids Strip master cylinder, clean and cheC K components 

(rep lace if scored or se ized ) and replace flu id 
Oereclive floater relUrn spri ng Change the spring 

Fluid leakage from reservoir 

Fit gailer prope rly in i ls housing, close cap gently 
Damaged gaiter Re place gaiter 
Damaged reservoir r im Repa ir or replace pump 
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16.11 RECOMMENDATIONS 

All «N .. type rubber components (master cylinder 
seals and gaskets. scraper, gal l er . caliper jOining 
gaskets. dust cap) are made o f specia l compound 
reslstmg to the brake flu id ac llon bu t not to the et
ching action 0 1 mineral o i ls, diesel 0 11. or SOlvents 
which are sometimes used 10 wash down the byke 
Accord ing ly, i t is Slfong ly recommended to avoid any 
COni act oj these liquids wi th rubber parts of the bra
king s cir cuI t. 
For If'l stance, II mi gh t occur th at the scraper ring 
due to gett ing 111 con ta ct w ith such liquid s may , also 
parti ally, sti ck to Ihe fl oat er and so prevent it from 
sli ding prop erly . 

For some unknown reasons, Ihe caliper gaskets are 
somewhat subject to sticking to th e plungers. 

Thi s pec uli arity may occ ur within 8 comp arCi ti ve ly 
penod of tim e (Cl bt 2 - 4 month s) This time, howe· 
ver, IS influenced by many factors such as machining 
to lerance, rubber co mpound to ler8 ncss , ambi ent con-
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ditions when the calipers are either stored or the 
machine IS kept inoperative for tong periods. 
II an event o f th is kind turns up. H IS necessary 10 
proceed as follows . 

a pull the from cyl inder tever or push the pedat re
peatedly fo r the rear cylmder tl l1 the correct pad -diSC 
distance is obtained ; 

b if the above operation does not give satisfactory 
results, proceed as follows 

~ remove the plastic cap from the caliper ; 

~ remove one pad and actuate the master cylinder 
so as to allow Ihe plunger to come out from its hou
sing in the caliper about 4 ~ 6 mm (.157...,.. 236"). 

- push In th e plunger taking care not to damage It, 
or the disc, or the rubber components , 

re-fit the pad, 

proceed likeWise for the other pad, 

operate as indicated at a) 

Note When carrying out the above operations make 
sure the pad position is not reversed, 



iii ELECTRICAL EQUIPMENT 

The electrks consist of : 

• battery; 

• starter molor ; 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

electronic boxes ; 

p ickups (mounted on liming cover) ; 

ro tor (metal block mounted on c rankshart) ; 

ignition coils ; 

reel iJler; 

regulator ; 

te rminal block with fuses (4 luses -1 6 A) : 

re lay lor s tarler motor; 

rel<lY lo r flash ligh ts; 

head light ; 

tail ligh t; 

lurn ti ght lamps; 

ign ition key switch; 

light switch ; 

turn light switch, hOrn, lIash lighling; 

start and stop switch ; 

horn ; 

• panel ind icator lights : neulfal (orange), parki ng 
and town driving (green) . oil pressu re (red). high 
beam (blue). generator (red). 

17.1 BATTERY ( .. A .. fig . 162) 

These models fit a 12V battery with a 20 Ah capacity 
which Is direc tly charged by the generalOf. 
Access to Ill e ba ttery IS ob tai ned by raising the seat 
uSing special lever .. A" in fig . 20 and disconnecting 
Its ancho rin g rubber strap "A .. and cables " B ~ and 
" C .. (See fig . 163) and taking out the batte ry from its 
hOlJsing. 

a Putting a new dry battery in service 

, Remove seal and undo the plugs. In each cell 
Int roduce sutphuric acid for batteries with a specific 
gravity of 1.26 (3D' Be) , al a temperature 01 -.. IS C 
(59' F). 
Correc l level is when the acid sk ims Ihe lop of the 
plale separator or splash gvard. 

2 let the ba llery fest fo r about 2 hOurs. 

J Charge the ba ttery for 6-9 hours al an intenS ity 
equa l to about 1/ 10111 o f its capacity un lit the ac id 
reaches a speci fic graVity o f 1.27 "" 31 ' Be constantly 
fOr at feasl 3 hours charge. 

4 AHer the battery is charged . level up the acid, 
plug up. and c lean terminals accurately. 

162 
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b Maintenance In service 

Climale 
Specil1c 9,a-II'I 

atliliing 

Temperate 

(usually under 32' C (90' F) 1260 

Tropical 

(usually over 32" C (90" F) 1230 

1 Ensure the elec tro lyte level tops always the pl ate 
separators. Do thi s adding only distilled water. Neve r 
add SLJl phLJrt C ac id. 

2 ShOLJl d too frequent wate r addit ions be required , 
II is best to have th e e lectric c ircui ts checked as the 
battery works under heavy ioad and will qLJ iCk ly 
wea r out. 

3 The slectnc system should also be checked when 
lhe baltery shows a tendency 10 d ischarge_ 

4 If a ba llery (new 0 1' used) is left inoperative [or a 
certall' period of time, it should be re-charged every 
mon th. 

S Always keep the terminal s well c lean . keeping 
th em greased wi th pure vaseline jelly. 

6 Always koep th e top ba ttery cover thoroughly 
clean , avo id ing overfl ows of acid which reduce in · 
sulatl on and corrode the battery housing. 

NB If the battery is to operate in tropical climates 
(average temperature higher then 33' C (91 ' F) II Is 
recommended \0 reduce the acid gravity to 1.230. 

c Measuring specific gravity and temperature 
of electrolyte (fig. 164) 

Thi s opera tion should be done pe riodically on each 
cell after check ing Ihe aC id leve l. 
To make thiS cont rOl , use .;I. SUitable hydrometer as 
shown in fig. 164. 
The temperature is measured using a round end th er' 
mometer compl etely immerged in the electrolyte of 
the ce ll concerned. 

d Correction of the specific gravity reading 
in respect of tempertlture 

All readings should be brought down to the standard 
temperatu re o f 25' C (77 Fl, 
For each 10' C (SO' Fl di fference it is necessary 10 

add or detract 7 g I l to b ring the reading down to the 
said valu e of 25" C. 

• For example, a read ing of I S' C (59' F)) = 1.290 
sp. g; 

• the corresponding gravity brought to 25' C will be 
1290-7 = 1283 g/ 1. 
A reading at 35' C (95' F) = 1275 gil. 
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Spec ific yra"ty Mu lem~era\u".1 

al o:md 01 c harg e parmlsslbll~ dU' ;1l9 charUG 

1270 -i- 1280 50" C (122' F) 

1220 ~- 1230 6O" C (140' F) 

The corresponding gravity at a temperatu re of 25' C 
(77' F) Will be 1275 + 7 = 1282 sp .g. This correction 
fac tor sh ould always be within 1270 + 1280. 
When measuring spec ifiC grav ity. the fol low ing pre
ca utions shoul d be laken: 

- lake the reading at eye level ho lding the lube ver
l ically. and ensur ing the floa t is free (See fig. 148); 

- afte r measurement pu t back the l:Icid in the cell 
from where it was laken. 

- if any drop o f ac id has dr ipped. dry them wilh a 
wollen c lo th ; 

- lhe fo llowing tab le ind ical es the sp eCific gravity 
ratings in respect to c limate. 

' .. 
, 0 

INCORRECT - ~ CORRECt 
"'READING REAOING ? 
~ __ ._A I 

~ .. ~- f § .~_-- t> 
o 
" " 
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172 ALTERNATOR ("A» in fig. 165) 

Main features 

Output 

Current in tensity 

Charge starting 

Peak revs 

Direction of rotation (seen from commutator side) 

Ma.x permissible eccentricity 

Field winding resistance 

3~p h ase winding resistance of stator (A. C.) 

a Testing the alternator on a bench 

Ou tput test 

Output data (with regulator) ) 

BOSCH G1 (R) 14 V 20 A 21 N. 0120340002 

280W- 14 A 

20 Ah 

iooo rpm. 

10000 rpm . 

Clockwise 

0.06 mm (.0023") 

3.4 Ohm + 1()O(o 

.38 Ollm + 10% 

Load 

4A 

13 A 

20A 

Top speed 

1250 rpm 

2100 rpm 

6750 rpm 

C-____________________________________________________________________ ~165 

17.3 REGULATOR 

Main fea tures 

Test speed 

Test load 

Ad justing vollage 

17.4 RECTIFtER 

Brand 

BOSCH AD 1/ 14 N. 0190601009 

4500 rpm 

13 Ah 

13.9 ..,. 14.8 

BOSCH 14 V - 22 A - N. 0197002003 
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17.5 STARTER MOTOR (pa rt N, 0.001.160.010) («A» in fig, 166) 

Mai n features 

Voltage 

Output 

Pinion 

Rota tion (pin ion side) 

Brush pressure 

Minimum b rush leng th 

a Electric l ests 

Ope ration 

Unloaded 

In short 

Vo ltage 
V 

11,5 

I 8,5 

I 7,5 

BO SCH DG 12 V - .4 HP 

12 V 

.4 HP 

8 leeth - mod. 2.5 

An tlc lockwlse 

750 -0- 1600gr 

11.Smm (ASH) 

Curren t 
A 

Speed 
'pm 

35 -0- 55 9000 + 11 000 

340 + 430 -
300 + 390 -

Torque 
kgm - fl f lbs 

0.8 (5 .S ftf lbs) 

07 (4.7 rt f lbs) 
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17.6 STARTER MOTOR N. 0.001.157.016 ( ~ B ~ in f ig. 166) 

Main features 

Voltage 

Ou tpu t 

Pinion 

Rota tion 

Brush pressure 

Mmimum brush teng th 

a Electr ic test 

Operation 

Un loaded 

In short 

100 

Voltage 
V 

11.5 

I 9 

I 8 

BO SCH (DF 12V .7 KW) 

12V 

.7 KW 

8 teeth mod. 2.5 

Anlic lockwise 

800 ..;.. 900gr 

11 .5 mm (.45") 

Current 
A 

Speed 
'pm 

20 -'- 40 6500 + 8500 

320 -'- 400 -

280 + 360 -

Torque 
kgm" 

,92 (6.1 flf lbs) 

.82 (5.5 ft f lbs) 



17.7 ELECTRONIC IGNITION 

The electronic ignition device requires pralically no 
maintenance as it consists of parts (lot subjoct to 
mechanical wear. 
According ly no periodic al se rvicing is needed excopt 
to any eleclron ic component (electron ic boxes or 
pickups) or in the electrical connections. 

a Operation 

With the ignition c i rcuit c losed , the c urrent f(om the 
battery passes through the electronic switch (transi. 
s to r) inside the e lectronic box ",nd goes to the p rima
ry c ircuit 01 the ignition coil. During the rotation 01 
the rotor, when the metal b lock .. A .. on the same 
ge ls near the mel",! l ips 01 magnelic pickup .. 8" . this 
writ genera te an e lectric impulse the'll goes to Ihe 
transistor inside the box (See l ig. 167 and 171), caus· 
~ ng the p rimary circui l 01 the coil to be cu t off. 
Accordingly . the high tension requi red lo r the igni· 
tion is genera ted in the secondary winding of the coil 
Itse ll. From here it goes 10 spark plug ~B" Ih rough 
,ead " C,. (I ig . 167/1 ). 
The pulse sent by the mag neti c pickup is ind epen
dant from the batte ry vollag!). 

b Warning 

• Reversing the battery po les ca n cause damage to 
the electronic box. 

• To re-ch arge battery il is advisab le 10 disconnec l 
It f rom the electric ,,1 system to prevent damaging the 
e lec /ronic box. This "pplies also whenever any wel
ding operation is done on the vehicle Irame. 

• The HT coils ",nd the etectron ic boxes are pur
posed ly IOC8 ted in welt ventilated posi tions to allow 
a correct heat dispersion. 
It is recommended, there lore, not to make any chan
ges or modilications that may reduce or hinder the 
air flow to these components. 

• W,lh the engine still, don't forget to disconnect 
the ignr lion SWitch to p revent balery discharge or 
possible damage 0 the ign ition system (especially 
the H T. co ils). 

c Data lor electrically checking the 
magnetic pickups 

In case of irregular igniti on opera tion, check the e ff i
ciency 01 th e pi ckups : 

• Circuit res istance with piCk up body at th e tempe
rature of about 20' C (68' F) : 220 Ohm ::!: 15. 
For this test use a ohmmete r connected to the cab le 
termina ls 01 the pickup. 

L-__________________________ ~~7 
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d Manual adjustment ollgnlUon liming 

Proceed as follows. 

1 undo the screws and remove the generator cover. 

2 remove rubber cap from inspec tion hole .. A,. on 
the c lutch housing (fig . 166): 

3 undo lhe 3 stalo r secu rin g screws to ti ming cover ; 

4 undO the generator rotor securing screw. In the 
sc rew hole int roduce pin pa rt N. 149266 00 (42 in 
fi g. 28) . sc rew in again th e generator screw until the 
rolor is 119Brd detaching from tha crankshaft and 
then remove th e ro tor; 

5 undo th e sc rews and remove the pickups cover 
(piCk-up) . 

6 revolve th e c rankshaft to where by looking 
through Inspec t ion hole "A- (Ii g. 168) letter " O ~ on 
the f lywhee l is in the middle of sa id hole " A ~ (right 
p iston at TOG) - See fig. 168 .. B ~ ; 

7 ensure mark .. E" on the pic kup tS perfect ly ali
gned wilh mark .. H .. on Ihe crankshaft control sle€
ve. II not aligned. H IS necessary to shift Ihe p ic kup 
a lter loosening screws "C .. (f ig. 169); 

8 revolve Ihe cr8n kshafl In a di rechon opposi te the 
normal running dlreC lion and ensure Ihat Ihe center 
li ne of rotor block "E .. is perlectly aligned wilh the 
mark on p iCkup ~ Fn ; 

9 insert leeler gauge blade "'8~ between b lock .. E ~ 

and the pickup metal l ips .. G .. and ensure the gap IS 
as recommended (0 20 .;- 0 30 mm ~ 0078 + m I"') 
If gap "A,. is nOI as specified , resiore II by loosening 
screws ",C,. and sui tably shLftrng pickup ,, 0 ,· (fig 169). 

10 repeat the con trols as specified a l 6 and 7 . 

11 th e procedure lor checki ng igniti on tim ing fo r 
the left cy linder IS th e same as lor the right cylinder 
except Ihal th e cranks hat1 has to be rotated untlt 
letter " S~ is seen through inspec ti on hate ~ A " (fig. 
168) i.B. L/ H cylind er pi ston al TOC to be at the cen
ter of hole .<A» and mar io( ~ F ,. on the pickup for Ihe 
left cylind er is In line with mark " H" (fig . 169) on the 
crankshaft sleeve (rotor) . Finally re-c heck c learance 
as indi cated at 8 and 9. 

Note In case con /ro l sleeve .. A" /s removed from 
the crankshaft. when re -fi lting i l it is necessary to en
sure the re lieved section (see arrow OJ is fitted in

wards (see fig. 75) while mark " E .. will have 10 be 
visible from Ihe au/side. 
The left pickup has a yellow mark. The righ i piCkup 
has a blue marie 

e Adjusling ignllion timing by the aid 
of a special tool 

Operate as tram pOinl 1 10 5 in the previous chapter. 
fit loot 19 92 8000 (44 in fig. 170) aftel removing Ihe 
ro tor. and check Iha! ma rks ~A~ on Ihe tool al s in 
li ne with the marks on pickup ~ B ~. also th allhe 1001 
pickup clearance is nil as il is already contemplated 
on the tool. 



II the above does not occur, operate as fo llows: 

• if the marks are no l lined up: loosen the pickup 
fixing screws on the cover and shi fl the piCkup to the 
position where the marks are in l ine with those Ira· 
ced on the tool ; 

• ir there is play between pickup probes and 1001: 
loosen the pickup securing screws on the cover and 
take the p lay up completely: 

• If i t is nol possible to insert the 1001 on the crank
shafl : loosen the pickup securing screws and move 
the pickup j ust su lfic ienlly to allow the 100! to be lil
led and take up the eventual play; 

• in any case, alter ca rrying oul anyone of the 
above ope ra tions, before removing the tool from the 
crankshall iI is necessary to tighten the pIckup retal
niog sc rews 10 the cover. after check ing Ihe align. 
ment 01 the marks_ 
For electrical connect ions. see ignition dIagram (Iig. 
171). 

17.B CHECKING IGNITION TIMIN1NG USING 
A STROBE LAMP (See fig. 172) 

Main pu rpose of using a stro be lamp lor this check 
is to ensure the el ec troni c boxes and especia. lly the 
automatic advance (max) are correctly limed. 

a Checking timing of the R! H cylinder 

• remove rubber cap from inspec tion ho le "A,. on 
the R/H Side of the clu tch hou sing ; 

• mark off with light pa int the m(l.ximum advance 
mark ("I .. and ,,2» for bo th cylinders) on th e lI y
wheel (See fig. 168); 

• connect cabl e " B .. of lamp ~E~ to the R/ H cylin. 
der spark plug; 

• connec t the strobe lamp c lamped cab les .,e" and 
~D .• to battery te rminals ( + to + and - to - ) ; 
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• aHer checking the electrical connections, s tart 
Ihe engine and run i t up to its normal operaling tem
perature. Then gradually increase the speed up to 
5(X)() + 5500 rpm (See rev-counter on instrument 
panal ) ; 

• at Ih ls stage, direct the strobe lamp beam to in
spection hole "A" and ensure that mark 1 on the fly
wheel is in the middle of the inspection ho le itself 
(See ~B" In fig. 168). 
If nOI in the center, it is necessary to COl"ltrol the effi
ciency of the electronic boxes. 

b Checking liming 01 the L/ H cylinder 

Proceed exactly as for the right cylinder except Ihat 
Ihe strobe lamp cable is connected to the l / H cyli n
der spark plug . 
With thO ol"lgine running at 5000 + 5500 rpm, mark 
;,2 .. on the flywheel should show up at the center of 
inspection hole ~ A". (See "8,,, fig . 168). 

c Ignition dala 

Advance (See dwg f ig. 17211). 

• Max advance 35" at 5000 + 5500 rpm . 

• Gap belween rotor block and pickup probes (01"1 
timing cover) : 0.20 -I- 0.30 mm (.OO78 -;. .011 "). 

c.:..-· -
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d Spark plug 

Recommended spark plug brands : 

Marell) CW 9 lP 

Bosch W 260 T 30 

Lodge 2 HLN 

Points gap: 0.6 mm (.023"). 
When fe-fitllng the spark plugs ensure to properly 
start them by hand for a few turns to prevenl strip
pings and then to complete the operation with a plug 
wrench. possib ly on a cold engine. 

In any case, the plug should be replaced every 10000 
k.m (6000 miles) even illhe appear to b e still in good 
condition. 

17.9 ELECTRIC EQUIPMENT 

a Headlight (See fig. 173) 

Diameter of headlight "A" is 170 mm (6.69") and it is 
bol ted on th e fork covers. 
11 is fitted with 2 bulbs : one for low and high beam 
~ B" , one for parkIng light .. G». 

Replacement of headlight bulbs (See fig. 174\) 

Undo botlom sc rew "A", withdraw the beam unit, re
movel amp holder . and replace the bulb . 
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Adjusting the headlight beam (See fig . 174) 

• horizontal sett ing is adjusted by screws " S .. ; 

• vertical setting is adjusted by screws "C .. and 
moving lhe headlight up and down by hand 10 the 
correct height. 
The center of the h igh beam must nol be higher than 
0.865 mls (34") measured at 3 meters (11 r) distance 
with the byke o ff the stand and the rider astride it. 

b Tail light (See fig. 175) 

These models IiI a special type tail light .• A .. wi th 2 
bu lbs : 1 lor s top light, 1 for parking and lown driving 
lighl. It is located on the (ear mudguard. 

Bulb replacement (See fig . 176) 

To replace Ihe bulbs, undo screws D, remove reflec
tor, push bulb inwards turning to th e left and slip it 
011 the socket. 

c Front and rear turn lights (fig. 177) 

2 front light turn indicato rs "A .. on a bracket secured 
to the front frame down tube and 2 rear Indicators 
~B" secured to the rear mudguard . 
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Replacement of turn light bulbs 

Undo screws «E» securing the reflectors to the turn 
signal light, push the bulb inward turning to the left, 
and take it off its socket. 

Note In reliltlng the reflectors, tighten the screws 
uniformly and not excessively to prevent breakages. 

d Panel board - Speedometer -
Rev-counter (See fi9· 178) 

To replace bulb «A» from speedometer ,,8», from 
rev-counter "C» and the lighted indicators «0» on 
panel «E» it is necessary to withdraw the speedo and 
rev-counter sockets, also sockets "G" from the panel. 
Replace then the burnt out bulbs. 

• 
• 

• 

Bulbs (12 V) 

Headlight" 

high and low beam 45/40 W (<<8» in fig. 174); 

parking light 3 W (~C" in fig. 174). 

Tail light: 

number plate, parking and slop light 5/21 W («B» 
in fig. 176). 

• 
• 

Turn signal indicators: 21 W (<<C» in fig. 176). 

Warning lights on panel: 1,2 W («E" in fig. 178). 

• Speed a and rev-counter illumination : 3 W {«D» in 
fig. 178}. 

Horn (~A" in fig. 179) 

Brand: "Belli" (9012/2) - current absorbtion 3 A. 

Overhaul and repair of horn 

If the horn has losl Its tone or has failed altogether, 
ensure first that the trouble is not in any other com
ponent the electric system. 
It the horn does not emit any sound, check the effi
ciency of the button and if all cables are properly 
screwed down. 
If the sound is faint, ensure its fixing bolt is tight. 
If the horn sounds continuously, check the ground 
contact in the connection from button to horn. 
If all these controls are negative, it is obvious that the 
fault lies in the horn itself and it should be entrusted 
for repair to the makers or to a highly qualified 
workshop. 

9 Cables 

Ensure all cables are in perfect slate. If scraped or 
cracked anywhere, replace them. 

NB Ensure that all additional accessories are con
nected to terminals that can stand the extra load in 
order not to go beyond the terminal capacity and so 
avoid damage the electric system. 



II] KEY TO WIRING DIAGRAM 
(fig 180) 

1 Speedometer (bulb 3 W - 12 V) 

2 Rev-counler (bulb 3 W - 12 V) 

3 High beam warning light (bulb 1.2 W - «h» blue) 

4 Oil pressure warning light (bulb 1.2 W - 12 V 
.oil,. - red) 

5 Neutral warning light (bulb 1.2W - 12V - <lnb 

orange) 

6 Pa rking light indicator (bulb 1.2 W - 12 V - .. I» 
green) 

7 Generator warning light (bulb 1.2 W - 12 V 
«gen» - red) 

8 , low beam 

High beam 
~ bulb 40/ 45 W - 12 V 

I. 
11 

12 

Front parking light {bulb 3 W - 12 Vl 

Right front turn signal (bulb 21 W - 12 V) 

Left front turn signal (bulb 21 W - 12 V) 

13 3-way connector 

14 12-way connector 

15 Light and engine starling switch (3 positions) 

16 Control device for : lurn s ignals. horn and f la-
shing light, lighting 

17 Control device for engine starting and stopping 

18 Horn 

19 Magnetic pickups 

20 4-way connector AMP 

21 Rotor 

22 Oil pressure switch 

23 Neutral position switch 

24 Flashing ligh t relay 

25 Recti fier 

26 Al ternator 

27 Regulator 

28 Battery 

29 Rear brake SWitch 

30 Front brake switch 

31 Electronic box, lell cyl inder 

32 Electronic box, rlgn! cy linder 

33 Turn s ignal flasher un il 

3t.o Igni tion coil 

35 Term ina l block wilh fuses 

36 Startmg relay 

37 Starting motor 

38 Right rear turn SIgnal (bulb 21 Vol • 12 V) 

3' 
4. 
41 

42 

Left rea r tu rn Signal (bu lb 21 W - 12 V) 

Rear s top lighl ) 

Number p la te lightmg ( 2 bulbes 21/ 5 W - 12 V 
and rear parkmg light ) 

Tall light 

CABLE COLOURS 

Sleu = Blue 
Nero • Slac k 
Bianco = While 
Verde = Green 
G.i9IO = Grey 
ViOl" = Violet 
Arnncione = Orange 
Rosso = R" 
Rosa = Pin k: 
Marrone = Brown 
GiaHo = YellOW 

Azzllrro = Llghl blue 
Alzurro -Nero = U ght blue - Black 
Sleu - Nero = Bille- Black 
Bianco -Nero = White-Black 
Anurro-Rosso = Light OIUE! - Red 
Giallo· Rosso = Yellow-Red 
Verde· G"glo " Green-Grey 
Verde -Nero = Green- Black 
Rosso- Nero = Red - Black 

FUSES 

N. 1: Stop light (rear brake) - Turn s ignats. 

N. 2: Starl ing lelay - SlOp l ight (lront b ra ke) - l1ashmg 
ligh l relay - horn 

N.3: Warning lighls (ge n-oil-n) - High beam and wa,
ning - low beam. 

N. 4: Park ing ligh t (I rani and rear) - l ilsl!umenl light
ing - Warning Irghl ~ I ". 
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18.1 KEY TO WIRING DIAGRAM • POLICE 
(fig_ 18 1) 

Speedometer (bu lb 3 W - 12 V) 

2 Rev-counte r (bulb 3 W - 12 V) 

3 High beam warn ing light (bu lb 1 2 W· " h" blue) 

4 Oil pressure warnmg light (bulb 1.2 W • 12 V 
~o il " - red) 

5 Neu tral warni ng li ght (bulb 1.2 W - 12 V - ~ n .. 
orange) 

6 Parkmg light indicator (bu lb 1.2W - 12V - .,j » 

green) 

7 Generator warning light (bulb 1.2W - 12V 
~ge n" - red) 

8 low beam 

9 High bea m 
; bu lb 40/ 45 W - 12 V 

10 Front park ing light (bulb 3 W - 12 V) 

11 Righ t front turn Signal (bul b 21 W - 12V) 

12 l e lt f ront turn signal (bulb 21 W· 12 V) 

13 3-way connector 

14 12-way connec to r 

15 ligh t and engme starling sw itch (3 posi tions) 

16 Con tro l device for : turn sig nalS. horn and fla-
shing light. li gh ting 

17 Control device lo r eng ine starting and Slopping 

18 Horn 

19 Magnet ic pickups 

20 4-way connec tor AM P 

21 Rotor 

22 O il pressure swi tch 

23 Neutral position SWItch 

24 Flashing light re lay 

25 Rectifiel 

26 Alterna to l 

27 Regu lator 

28 Ba llery 

29 Rear brake swi tch 

30 Front brake SWitch 

31 ElectrOniC box. left cyli nder 

32 Electronic box. right cylinder 

33 Turn Sig nat fl asher unit 

34 Ignition coil 

35 Terminal block with fuses 

36 Starting relay 

37 Starting motor 

38 Right rear 1urn signal {bulb 21 W • 12 V) 

39 leI! rear turn signal (bu lb 21 W - 12 V) 

40 Rear s top light \ 
41 Number plate lighting 2 butbes 21/ 5 W - ' 2 V 

and rear pa rking light 

42 Tail light 

43 Switch actuating s i mu ltaneo us flashin g of all 
tu rn ind ica to r lights 

44 Syren relay 

45 Syren relay switch 

46 Radio switch 

47 Fuses (15 A) 

48 Syren 

CABLE COLOURS 

Bleu = Blue 
Nero = Btack 
Blonco = While 
Varde = Green 
Grog lo = Grey 
Vio l<J Vio let 
Aran clone Orange 
Rosso = Red 
Ro~ = P",k 
Marrone = Brown 
Giallo = Yellow 
Azzur ro = Light blue 
AZlurro - Nero l Ig ht blue- 8 1.n;;k 
Bleu - Nora Blue - Black 
Bl<l.I1 co - Nero = White -Block 
Azz uroo · Rosso = Ligh t blue-ReCl 
GlaUo-Rosso = YeUow -Aed 
Verde -GnglO = Green -Grey 
Verde- Nero = Green-Blac k 

RossO- Nero Red - BlaCk 

FUSES 

N. 1; Siop tight (rear b rake) - Turn signals. 

N. 2: Starling relay - SlOp light (fron t bra ke) - flashing 
light relay - horn. 

N. 3; Warning lights (gen-o il-n) - High beam and war
ning - l ow beam. 

N.4: Park ing tight (Iront and re ar) • tnstrument light
ing - Warning light "I ... 
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II INCHES AND MILLIMETERS CONVERSION CHART 

MILliMETERS TO OECIIo1 .... L t1nChvs) EOUIVA.LENT 

0 
DECIMAL mm 0 

DECIMAL mm • OECIMAl 
~ , OECIMAL mm 0 

DECIMAL mm 0 
DECIMAL mm 

(InCI'lH) lIocllu) IInck(ts) (Inches) (I nche ~J (Inc h~sl 

, .039 " 827 " 1.6 14 61 2 402 " 3189 125 4 ,921 

2 .079 22 .866 " 1.654 62 '244 1 " 3.223 150 5.900 
3 .11 8 23 .906 43 1.693 63 2480 63 3.268 175 6.890 

4 ' 57 24 .945 " 1732 " 2520 " 3.307 
5 .197 2S 984 45 1 172 65 2.559 85 3.346 

6 .236 26 1 024 46 1.611 66 '2598 66 3.366 200 7.874 
7 .276 27 1063 .17 I .B50 67 2638 B7 3.425 225 8 858 

8 .315 28 1.1 02 48 1.890 68 2 .677 66 3.455 250 9 .843 

9 35' 29 , .142 49 1.929 69 2.7 17 89 3.504 275 10827 

10 394 30 1.1 81 50 1.969 70 2 .756 90 3.543 

" ' 33 " 1.220 51 2.008 71 2.795 91 35BJ 300 11811 
12 '" 32 1.260 52 2.0a7 72 2.835 92 3622 325 12795 
13 512 " 1299 53 2.087 73 2, 874 93 3651 350 13.780 
14 .551 " 1.339 54 2.126 74 2,913 94 3701 375 14 .764 

15 _591 35 1.378 55 '2 165 75 2953 95 3,740 

16 630 36 1 . ~17 56 2.205 76 2992 96 3'60 400 15748 
17 .669 37 1.457 57 2.244 77 3031 .' 3.819 
18 .709 " 1496 ~8 2.283 78 3.071 ., 3656 
19 >4, " 1.535 59 2323 78 3.110 99 3.898 
20 .787 40 1.575 60 2362 60 3150 100 3937 

DE CIMAl. \I""t\~<) TO ",~rac fQUII/ALENT 

DECIMAL 
0 mm D ECI MAL 

l lnc~es) I I "e~&s ) 
0 mm DECIMAL 

(lne~e!) 
mm 0 mm DECI MAL = mm DECIMAL mm DECIMAL 

tlnchlli} (lnche,) 0 (Inches) 

001 025 120 3.048 .320 8128 5>0 13.208 .72lJ 18.286 .920 23368 
002 051 130 3.302 330 8.382 530 13.<162 .730 18.542 .930 23.622 
.003 0>6 1'0 3556 340 8.636 540 13716 "0 18.796 .940 23.876 

004 102 .1 50 3610 35Q 8.890 .550 13.970 .750 19 .050 .950 24130 

.005 .127 .160 4 .064 .360 9.144 .560 14.224 .760 19.304 .960 24.384 

.006 .152 . 170 <1 318 370 9.398 .570 14.478 770 19.558 970 24638 
_007 .178 .1 80 4572 .380 9652 580 14.732 .780 19.812 .980 24 a92 

008 .200 190 4 .826 .390 9.906 590 14.986 .790 20.066 .990 25146 
,009 .229 200 5.080 400 10.160 600 15.240 .BCO 20.320 

010 254 .21 0 5334 410 10414 6 10 15 494 .610 2Q.574 1.000 25 400 
.020 50' 220 5.558 .420 10.668 .620 15748 .'" 20 828 2.000 50 800 
_030 .762 .230 5.842 .430 10.922 830 16.002 .830 21082 3000 ' 6 200 
040 1.016 .240 6096 .440 11176 .640 16256 .840 21 .336 4000 101 600 

.050 1"'0 250 6.350 .450 11430 650 16.5 10 850 21 .950 5000 127.000 
060 1524 260 6.604 .460 """ 86() 16,764 .860 21.&l4 10000 254.000 
070 1.778 270 6_858 .470 11.9:18 670 17.018 .870 22.098 15 000 381 000 
.080 2.032 280 7.11 2 .480 12.192 .680 17.272 .'80 22.352 20000 508 000 
.090 2.286 290 7.366 490 12,446 ,690 17.526 .'90 22 ,606 25 000 635000 
.100 2.540 .300 7.620 .500 12.700 .700 17.780 .900 22,660 50000 1.270000 
.110 2194 310 7 874 51 0 1 2 . 95 ~ 710 18034 .9 10 23.114 100000 2540,000 
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INCHES AND MILLIMETERS CONVERSION CHART 

FRACTIONS Ilnch~s) TO DECIMALS (Inches) a~d METRIC EQUIVALENTS 

FRACTION 
" 

DECIMAL 
" mm FRACTION . (Inch~s) 

(Inches) (Inches) (Inches) DECIMAL " mm 

1/64 ,016 ,397 5/8 .625 15.875 

1/32 031 .794 41/64 .641 16.272 

3/64 ,047 1.191 21/32 656 16669 
1/16 .063 1.588 43/64 ,672 lH)65 

5/64 ,078 1.984 11/16 .687 17.463 

3/32 .094 2.381 45/64 .703 17,859 . 
7/64 109 2.778 23/32 719 18,256 

47/64 .734 18653 

1/8 .125 3.175 3/4 .750 19050 

9/64 .141 3.572 49/64 .766 19.447 

5/32 .156 3,969 25/32 .781 19.844 

11/64 .172 4.366 51/64 .797 20_241 

3/16 188 4763 13/16 .813 20.638 

13/64 .203 5 159 53/64 .828 21.034 

7/32 219 5556 27/32 .844 21.431 

15/64 .234 5953 55/64 .859 21 .828 

1/4 250 6350 7/8 .875 22.225 

17/64 .206 6747 57/64 .891 22622 

9/32 .281 7.144 29/32 .906 23.019 

19/64 297 7.541 59/64 .922 23.416 

5/16 .313 7.938 15/16 .938 23813 

21/64 .328 8-334 61/64 .953 24.209 

11/32 34< 8.731 31/32 .969 24.608 

23/64 .359 9,128 63/64 .984 25.003 

3/8 375 9 525 1 1.000 25400 

25/64 .391 9,922 2 2000 50.800 

13/32 400 10.319 
27/64 /122 10.71'3 3 3000 76.200 

7/16 .438 11.113 4 4000 101 600 
29/64 453 11.509 

15/32 .469 11.906 5 5()()() 127000 
31/64 .484 12.303 

10 1 0 ()()() 254.000 

15 15.000 381.000 
1/2 .500 12.700 

33/64 .516 13.097 
20 20 ()()() 508.000 

17/32 .531 13.494 
25 25 ()()() 635.000 

35/64 .547 13.891 
9/16 .563 14.283 

37/64 .578 14.684 50 50.000 1270000 

19/32 594 15.081 
39/64 .609 15478 100 1 ()() ()()() 2540.000 
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