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INTRODUCTION

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

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

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

This manual will also be a guidance for anybody who ‘wishes to tamiliarize with
the manufacturing characteristics of tne various#gomponent parts of the V1000 G 5
and 1000 SP models. '

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

All illustrations and descriptions in inis manual should be intended asz indicative
only as the Manufacturer reserves itselt the right to introduce at any time and
without prior advice any modification it may deem useful for a better performance
or for any other reason of a constructional or commercial nature.

NOTE The terms «right» and «left» in the text are to be considered as seen by
the rider astride the machine.
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n IDENTIFICATION DATA
(fig. 1)

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

1.1 SPARE PARTS

In case of any replacements, ensure that «Original
Moto Guzzi Spare parts» only are used.

The use of non-genuine parts invalidates every war-
ranty right.

1.2 WARRANTY

The warranty is valia for a period of 6 months with a
limitation to 10.000 k~ (6000 miles) from the selling
date and expires in case of modifications to the mo-
torcycle or partecipation to racing competitions.

A _or.accessorigs which are noc:
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MAIN FEATURES

21 MODEL V1000 G5

Engine

Valve gearing

.arburation

" ubrication

Generator-alternator

Ignition

Starting

TRANSMISSIONS

Clutch

Primary drive

12

2-cylinder. 4-stroke

Cylinder disposition «\», 90°

Bore 88 mm

Stroke 78 mm

Displacement 948.8 cc
Compression ratio 92 to 1

Max torque 8.6 kgm at £200 rpm

OHV, push rod operated
2 DelI'Orto carburettors VHB 30 CD (right), VHB 30 CS (left).

Pressure, by gear pump.

Wire gauze and cartridge filters in oil sump. /
Normal lubrication pressure 2.8 + 4.2 kg/sqcm (54-60 p.s i.).
Controiied by pressure relief valve.

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

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

Ignition data: . -

m injtial advance (fixed) r
o ﬁqtomatic advance 31
®  full advance (f. + a.) 3%

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

Spark plugs: AC-44 XL
Bosch W2252T
Champion N9Y
Lodge HLNY
Marelli CW 7 LP J

Plug points gap: 0.6 mm (.023"}

2 ignition coils

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

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

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



Gear box

Secondary drive
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FRAME
Wheels
Tyres
)
)
) a )
) -
’ Brakes

Dimensions and weights

Performances

T

.

Five-speeds. Constant mesh gear with frontal engagement incor-
porating cush drive.
Pedal controlled from the L/H side of the vehicle. Gear ratios:

ist gear =1:2 (14/28)
2nd gear = 1:1.388 (18/25)
3rd gear = 1:1.047 (21/22)
4th gear = 1:0.869 (23/20)
High gear = 1:0.750 (28/21)

By cardan shaft and bevel gear set.
Ratio: 1:4.714 (7/33)

Overall ratios {(engine-rear wheel)
1st gear =1:11.643
2nd gear =1: 8.080
3rd gear =1: 6.085
4th gear =1: 5.059
High gear =1: 4.366

Dupiex cradle, tubular structure.

Spoked rims, WM 3/2.15 - 18"

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

Rear: 110/90 H 18 (MT 18)
Tyre pressure:
Front, solo riding or with pillion 2.1 kg/cm?® (30 Ibs s.i.).

Rear, solo riding 2.4 kg/cm® (34 p.s.i.)
with pillion 2.6 kg/cm? {37 p.s.i).

" The abové figures apply for normal riding (cruising). If using the

motorcycle at constant high speed or on highways, it is recommen-
ded to increase pressure by 0.2 kg/cm? (3 p.s.i.).

Front: twin disc brake, iixed catiper with iwo cylinders. Hand con-

trolled by lever on the. right hand cide of the handlebar. Braking

circuit independent from rear brake.
Disc @ 300 mm (11.8").

Cylinder dia. 38 mm (1.49”).

Master cylinder dia. 12.7 mm (.5%).

Rear: Disc brake, foot controlled from the right side of the motor-
cycle. Double cylinder caliper and hydraulic hose.

Disc dia. 242 mm (9.52"). /

Cylinder dia. 48 mm (1.49").

Master cylinder dia. 15.857 mm (.63").

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

Wheelbase 1.470 m (58")
Length 2.200 m (86.57)
Width 0.850 m (33")
Height 1.100 m (46”)
Ground clearance 0175 m (6.97)
Ground clearance 0.175m (6.8")

Dry weight abt. 220 kg (485 Ibs)

Top speed, solo riding abt 190 km/h (120 m.p.h.).
Fuel consumption: 5.8 Its X 100 km (abt. 36 m.p.g.).
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FUEL AND OIL CAPACITIES

Group or part 'Quantity Recommendation
Fuel tank ) 24 Its. (6.5 US gis.) !
Reserve (warned by light) - | 41ts. (abt. 1 US gi.) | Petrol 98 100 NO-RM
Qil sump 3 Its. (abt. 3'/s gts US) . Oil «Agip Sint 2000 SAE 10 W 50
Gear box 0.750 Its. (abt. 25 oz. US) Oil «Agip F. 1 Rotra MP SAE 90
Rear drive box 0.250 Its. (8'/2 0z.)
(bevel gear lubrication) of which
0.230 its. (8 0z.) Oil «Agip F. 1 Rotra MP SAE 90»
0.020 Its. (/2 0z.) § Agip Rocol ASO'R oil
{ Molikote oil type A
Front fork (each leg) 0.080 Its. (2 0z.) Agip F. 1 ATF Dexron
Braking circuits (front and rear) Agip F. 1. Brake fluid SAE J1703 B

2.2. MODEL 1000 SP

Engine ) Two-cylinder, 4-stroke

Cylinder disposition «V», 90°

Bore 88 mm
Stroke 78 mm
Displacement 9488 cc

Compression rauo 5.2 to 1

Max torque 8.6 kgm at 5200 r.p.m.
Valve gearing 7 7 OhRV, push rod operat..i.
Carburatfén . 2 Dell'Orin carburettor:; VHB 30 CO (right) VHB 30 CS (left).
Lubrication Pressure, by gear pump.

Wire gauze and cartridge filters in oil sump.
Normal tubrication pressure 3.8 + 4.2 kg/sqcm (54-60 p.s.i.).
Controlled by pressure relief vaive.

Generator-Alternator Front, on crankshaft (14 V - 20 A):

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

® jnitial advance (fixed 2°
®  automatic advance 31°
®  full advance 33
Contact breaker gap: 0.37-043 mm (.014 + .018").

Spark plugs: AC-44 XL
Bosch W225T 2
Marelli CW 7 LP

PDDDDDDDDDQQlﬁ'lncnndnqqccncuﬁcccc
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Starting

TRANSMISSION

Clutch

Primary drive

Gear box

Secondary drive

FRAME

Wheels

Tires

Brakes

Champion N9Y
Lodge HLVN.Y

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

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

Dry type, twin driven plates. it is housed on the flywheel. Hand
controlled by lever on the L/H side of the handlebar. :

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

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

Gear ratio:

Low gear =1 to 2 (14/18) ' |
2nd gear =1 to 1.388 (18/25)

3rd gear = 1 to 1.047 {21/22)

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

High gear =1 to 0.750 (28/21)

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

Overall gear ratios (engine-wheel):
Low gear =1 to 11.643
2nd gear =1 to 8020
3rd gear =1 to 6.095

4th gear =1to 5.059

High gear =1 to 4.366
Duplex cradle, tubular structure.
Light alloy casting. Rims WM 3/2. 15-18” CP 2.

Front: 100/90 H 18 (M1: 18).

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

Tire pressure:

Front, solo or with pillion 2.1 kg/cm? (30 p.s.i.).

Rear, solo 2.4 kg/cm? (34 p.s.i.).
with pillion 2.6 kg/cm? (37 p.s.i.).

The above data apply for normal riding (cruising spe'e'c'll)”.;:
If using the motorcycle at constant high speed or on high ways,
the above pressure should be increased by 0.2 kg/cm? (3 p.s.i.).

Disc type with double cylinder caliper. Lever controlied from the
R/H side of the handlebar. Hydraulic circuit independent from the
rear brake.
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Disc dia. mm 300 (11.8").
Cylinder dia.38 mm (1.49").
Master cylinder dia. 12.7 mm (.57).

Rear wheel
.

Disc type with double cylinder fixed caliper. Foot controlled from
the R/H side of the byke.

Rear brake and the left front brake are interconnected by a hy-
draulic circuit actuated by the same pedal.

Disc dia. 242 mm (9.52").
Cylinder dia. 48 mm. (1.88").
Master cylinder dia. 15.867 mm (.62").

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

Dimensions and weights Wheelbase (loaded) 1.480 m (587
Length ‘ 2.180 m (86")
Width 0.750 m (29.5")

Width (incl. windshield) 1.380 m (54”)
Min. ground clearance 0.175m (6.9")

Dry weight abt. 210 kgs. (463 Ibs)

Performances : Max speed, solo riding abt. 200 km/h (125 m.p.h.).
Fuel consumption: 5.8 lts X 100 km (36 m_p.g.).

FUEL AND OIL CAPACITIES

Groﬁp' or part 4 ' Quantity Recommendation
Fuel tank 24 it€46 5 US gls ; P ,
Reserve 4.1t (abt. 1USgl.) , ( Uetrol 98/100 NO-RM
Oil sump : 3 its. (abt.3' qis. USA Oil Agip 3INT 2000 SAE 10 W/50
Gear box 0.750 Its. (25 0z. US] Oil Agip F. 1. Rotra MP SAE 90
Rear drive box ' . 0.250 its. (abt. 8'/z 0z.)

of dhich

0.230 Its. (8 0z.) Agip F. 1 Rotra MP SAE 90

0.20 Its. (/z 0z.) Agip Rocol ASO/R oil

Molikote oil type «A»

Front fork (each ieg) 0.090 its. (abt. 3 oz.} Agif F. ATF Dexron
Braking circuits (front and rear) . Agip D. 1 Brake fluid SAE J 1703 B
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’ B} controLs anD AccessoRiEs
)
) 3.1 MODEL V1000 G 5 (fig. 2)
1 Caliper, right front brake
) 2 Turn light indicator, front
) 3 Panel with warning lights
4 Speedometer
) 5 Reservoir (master cylinder), right front brake
6 Lever, right front brake
) 7 Starter and emergency stop button
) 8 Throttle contirol grip
9 Light and ignition key switch
) 10 Rev counter
11 Pedal, ieft front and rear brakes
) 12 Foot rest _
13 Reservoir (master cylinder), left front and rear
) brakes
14 Footrest, pillion
) 15 Safety bar, rear
) 16 Saddle bag /
17 Caliper, left front brake
) 18 Headlight
19 Clutch lever
) 20 Safety bar, front
21 Buttons controlling horn, flashing lights, and turn
) signal lights
) 22 Ligiit switeh
23 Lock, filler cap cover opening
) ' 24 Easy start control lever
25 Gear selector pedal
) . Tz6- Catiper, rear brake : ' B - : o T
27 Turn sighal indicator, rear : '
) 1 2 345 678910 0 ‘2 13 1B 16
) | \ |
|
)
)
)
' )
)
' / J
) | e
D ; / ,
. T T
b 17 18 19 20 212223 24 25 26 27




3.2 MODEL 1000 SP (fig. 3)

Caliper, right front brake p

1 1
2 Speedometer
3 Voltmeter 1
4 Rear view mirror ,‘
5 Lever. right front brake
6 Throttle control grip 1
7 Start and emergency stop button
i
8 Front fairing
9 Pedal, left ifront and rear brakes i
10 Footrest
11 Pillion footrest ‘
12 Turn signal indicator, rear |
13 Caliper, left front brake
14 Rev-counter {
15 Clock |
16 Windshield
17 Ciutch lever . \
18 Control buttons (horn, flashi/ng lights, turn signal)
18 Light switch ¢
20 Ignition key {
21 Lock, fuel filler cap cover
22 Gear selector peda! : {
23 Center stand i
24 Tail light
25 Saddle release catch . {
(
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‘ pressuré vaive «E».
.- Unscre»w cartndge «A» and replace it witii an

n LUBRICATIONS

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

Checking the oil level

Every 500 km (300 miles) check the oil level in the
crankcase.

Correct level is nearly at the top notch on the filler
dipstick «A». If the oil is lower, top up with oil of the
same brand and density. This check should be done
after the engine has idled for a few minutes.

For model V 1000 G5 (fig. 4), filler cap with dipstick
«A» has to be fully screwed down.

For modei 1000 SP (fig. 4/1), filler cap with dipstick
«A» has to be kept fully pressed down.

Replacing the engine oil

After the first 500 - 1000 km (300 - 600 miles) and later
on every 3000 km (abt 2000 miles), replace the engine
oil.

This replacement should be made on a warm engine,
after draining all the old oil.

«A» = Filler cap and dipstick.
«B» = Qil drain plug (for model 1000 SP see fig. 5).

Quantity required: 3 fts. of oil AGIP Sint 2000 SAE
10W/50 (abt. 3'/a gts. US).

4.2 REPLACING THE OIL FILTER CARTRIDGE AND
CLEANING THE WIRE GAUZE FILTER (fig. 5y

follows:

7 k,proceedmg as

.of"
flxmg gemws and femaove the oil sump with
wire ‘gauze filter «D», and oil

original .one.

When replacing cartridge «A» it is recommended to
also remove wire gauze filter «D». Wash this in a
petrol bath, drying it with a jet of compressed air.
The oil passage in the sump should also be blown
through with compressed air.

Do not forget to replace the sump gasket when refit-
ting this.

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

Checking the oil level

Every 3000 km (abt. 2000 miles), check if the oil level
in the box is nearly up to inspection hole «B».

If the oil is lower, top up with oil of same brand and
density,

Replacing the oit

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

19
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on a warm engine as in such condition the oil is fluid
and more easy to drain. Do not forget to let the old
oil drain fully before any fresh one is introduced.

«A» - filler cap.
«B» - inspection hole cap.
«C» - drain plug.

Quantity required: 0.750 Its. (abt. 1%/4 pints us) AGIP
F. 1 Rotra MP oil SAE 90.

44 LUBRICATION OF REAR DRIVE BOX (f‘ig. 7)

Checking the oil level

Every 3000 km (2000 miles) ensure the oil level is
nearly up 10 inspection hole «A». If lower, top up with
oil of same brand and density.

Oil change

Every 10.000 km (6000 miles) replace the oil in the
rear drive box.

This replacement is best done on a warm engine
when the oil is =asier to be drained. Let the old oii
drain fully before adding fresh oil.

«A» Level contro! cap.
«B» filler cap.
«C» Drain plug.

Quantity required: 0.250 lts. (abt. 8'/z o0z) of which
0.230 lis. (abt. 8 oz) Qil Agip F. 1. Rotra MP SAE 90
and Its. 0.020 (about '/z 0z) Agip Rocol ASO/R. (Mo-
lykote type «A»).

Y
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45 FORK (LUBRICATION Ifig. 8 and 9)

To replace the oil in the fork legs, proceed as follows:
"B -Undo-drain plug with gasket «Ax.
= Undo bolt «B». '

Before introducing fresh oil, let the fork legs drain
fully.

«A» Fluid drain screfv.
«B» Fluid filler cap.

Quantity-required: 0.090 Its. (abt. 3 0z.) each leg. Oil:
AGIP F. 1 ATF Dexron.

Lubrication of the steering and rear fork bearings

For this operation use «AGIP F.1 Grease 30».







“'14 Speedometer .reset. — -

E INSTRUMENTS AND CONTROLS

51 PANEL BOARD V 1000 G5 (fig. 10)

Speedometer in miles or km.

Warning light (green), left turn signal.
Warning light (green), right turn signal.
Warning light (blue}, high beam on,

OB W N -

Warning light (orange), neutral indicator. it is ligh-
ted when the transmission is in neutral.

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

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

8 Warning light (green) indicating side stand en-
gaged. By turning the ignition key in position «A»
(fig. 11) the light keeps on flashing. If the stand is

-noi raised, the engine will not start,
9 Warning light {green) indicating parking fights

«ON».‘

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

11 Warning light (red), fuel reseive. To use the re-

serve fuel,-bring the tap lever on the right fuel tank

in position «RES» (fig. 19).
12 Courtesy light switch (available). »
13 Switch, right and left rear’emergency flasi®.

oy SR
¢

5.2 “ighition key V 1000 G5 (fig. 11)

The key has 3 positions:

«OFF» In line with panel mark - machine at stand-
still. Key removablle.

«A» In line with panel mark (turned clockwise). Ma-
chine ready to be started. Alf circuits «ON». Key not
removabie.

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

«0O», parking lights «ON», Key removable.
2 Rev-counter.

5.3 PANEL BOARD 1000 SP (fig. 12)

Cleck.
Rev-counter.

Speedometer.

- W N =

Voltmeter.
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5 Ignition key:

«OFF» In line with panel mark «C». Machine at
standstill. Key removable. .

«A» In line with panel mark «C» (turned clockwise).
All circuits «ON», Key not removable.

«B» In line with panel mark «Co». Machine at stand-
still. With switch «A» in fig. 13 in position «O», par-
king light on. Key removable.

6 Warning light (green), left turn light.

7 Warning light (orange) indicating gearbox in neu-
tral: Lights up when gearbox is in neutral.

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

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

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

11 Warning light (blue), high-beam on.

12 Warning Iight (green), parking lights on.

13 Warning light (green), right turn signal.

14 Switch, right and left rear emergency flashers. "

15 Speedometer zero reset.

54 LIGHT SWITCHES (fig. 13)
Are located on the left handlebar.

Swiléh «A»

® Pposiuon. -O» = parking fights. e

®  position «1» = two-light lamp «ON».
B Pposition «2» = lights off.

Switch «B»

With switch «A» in position «1»:
® Position «4» = low beam.
®  Pgsition «5» = high beam.

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

Are located on the left handlebar.

Button «C»

. ® 5 (horn button).

® & (flash) flashing light button.

Button «D»

B 7 left turn signals control.
® 8 right turn signals control.
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56 ENGINE STARTING AND EMERGENCY STOP
BUTTON (fig. 14)

Right, on the handlebar. With ignition key in position
«An», the engine is ready to be started.

To start the engine proceed as follows:
® Ensure switch «B» is in position «1».
®  Pull clutch lever fully.

® On a cold engine, set easy starter lever on «A»
(fig. 20)
® Push start button «A».

To stop the engine (in case of an emergency), move
switch «B» in position «2».
After stopping the engine, turn the ignition key anti-
clockwise until mark «OFF» is in line with the pane!
mark, and withdraw the key.

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

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

«B» Starting position. I

«C» Riding position.

5.8 THROTTLE CONTROL GRIP («E» fig. 14)

Right, on the handlebar. Throttie is opened by turning
towards the rider and viceversa. '

5.9 CLUTCH CONTROL LEVER

it is on thé left handlebar and should be used onty
for starting and gearsiiifting.

510 RIGHT FRONT BRAKE CONTROL LEVER
(«F» fig. 14)

Right, on the haydlebar. It controls the frant right
master cylinder.

511 TWIN BRAKE CONTROL, FRANT LEFT AND
REAR (<A~ fig. 15)

The control pedal is located on the R/H side of the
motorcycle and is link connected to the master Cy-
linder (fuel reservoir). it operates both front left and
rear brakes at the same time.

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

It is centrally located on the L/H side of the machine.
® 1{st gear = pedal downwards.
#1 ond. 3rd, 4th, and top gear = pedal upwards.
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) Before changing gear, it is necessary for the clutch
lever to be pulled fully in.

)

) 5.13 FUEL FILLER CAP (fig. 17)

) To lift up the filler cap cover, turn cover key «A»
counterclockwise when the cap can be removed.

)

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

)

: A panel indicator («11» in fig. 10) connected to a so-
) lenoid (A) on the right side of the tank indicates when
the fuel level is in reserve.

515 FUEL TAP V1000 G5 («B» in fig. 18)

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

«ON» = Open, arrow upwards.
L «RES» = Reserve, arrow downwards.

«OFF» = Closed, arrow horizontal.

5.16 FUEL TAP 1000 SP (fig. 19)

.t is located at the rear undzr the tark. it has 3

gsitions: R ‘

“ON> = bpen, lever, u !
E reserve, Jeyar

517 ELECTROVALVE V1000 G5 (<A~ in fig. 20)

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

5.18 TERMINAL BLOCK WITH FUSES (fig. 21)

It is located on the R/H side of the motorcycle. To
accede to it, it is necessary to remove the right side
cover and the block cover.

The box fits 6 fuses of 16A.

Fuses V 1000 G 5 model

Kev controiled

«1»  Tai lignt, horns. flashing lights.

«2»  Starter reiay, warning iight «n», eiectrovaive.
«3»  Warning iights (Oil - Gen - Brake - Fuel - Head-
famp} - low and high beam ana its warning iight.

«4»  Farking hghts - panei lights - warning light «i».

.
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Out of key control

«5» Additional courtesy light.
«6»" Turn signals and their indicator butbs.

Fuses 1000 SP

«1» Starter relay - stop cutout.
«2»  Flashing light solenoid - horns.

«3» Warning lights: neutral, generator. il presswe
brake fluid, parking, low and high beam. front s'op
cutout, parking ligths, pane! lights, high beam

«4» Parking lights, parking light indicator panei
lights. .

«5» Turn signal and their indicators.

«6» Clock.

5.19 STEERING LOCK («A» in fig. 22)
To lock and unlock the steering proceed as foliows

Locking

®  Turn the handiebar fully to the night.

® Insert the key in the lock set. turin it counte: :icoh:
wise, and push it in fully. Then release 1 2id tan:
it out.

Unlocking

B Insert the key into the lock set, turn it countes
ciockwise, release it and take it oul. -

5.20 %[D;E"STAND - V1000 G5 {see fig. 23)

v, _ s _ , G
The motorcycle is equipped with a side stand to be:
used for shdit stops only. S
For longer stogs, it is always advisable to set up the

byke on the center stand. When the side stind & in
the parking position (all out). a special device culs
off the current from the ignition coils.

When mark «A» on switch «i- is n line witn the
mark on the rev-counter panet the warning ligh' .- ¢

in fig. 10) on the pane! warns thal the side stand na.
to be raised befo?e starting the engine or else 1t wiw
not fire

5.21 SIDE STAND - 1000 SP (fig 24°

To be used only for short stops. Since the stanc s
automatically retractible. it is recommended 1o a’
ways set up the machine on the centre stand tor
greater stability.

5.22 STEERING DAMPER - 1000 SP (fig. 25)

It is fitted between the frame and steering yoke on
the right hand side. To harden or loosen the stee-
ring: screw in or out nut «A».

I
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MAINTENANCE OPERATIONS AND
ADJUSTMENTS

6.1 ADJUSTING THE CLUTCH LEVER PLAY (fig. 26)

!f the handlebar play at the handliebar tever is more
or less than 3-4 mm (abt. '/s"), operate on the thumb
screw to obtain the correct play. This adjustment can
also be made by slackening locknuts «C» and ope-
rating on cable adjuster «B» on the right side of the
gearbox.

6.2 ADJUSTING THE RIGHT FRONT BRAKE LEVER
(fig. 27)

Proceed as follows:

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

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

Check the floater-lever end play (G) as foliows:

Fit a feeler gauge between master cylinder floater
and the operating lever end and act on eccentric
screw «A». Correct play is 0.05-0.15 mm (.0019- 00597).

6.4 ADJUSTING THE REAR SQSPENSION (fig. 29)
Tﬁe Mé‘a‘(_‘;é[ha!wsri‘ring‘s of th"é"‘;r’ear suspensions ce be
adjus.tecj’jé'r'—:}"pcs;'l’t‘l'(;"i-&? by means of wiendi «An.

. In case -of faulty damyer operation, have them che-

cked by our dealers.

. Do not forget that the two springs have to be adju-
sted to the same position to ensure good vehicle

stability.

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

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

® | cosen steering head bolt «A».

% Undo steering head nut «B».

Screw adjusting nut «C» in or out until the cor-
rect play is obtained.

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

6.6 ADJUSTING THE THROTTLE TWIST GRIP
(«D» and «C» in fig. 14)

To adjust the grip travel, screw in or out adjuster
«D»'
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' For safe riding ‘9
- riders, ithe headl'
-‘helght)<

To adjust the grip return, screw in or out adjuster
«c»_

6.7 ADJUSTING THE WHEEL SPOKES - V1000 G5

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

B Turn the wheel and using a locator, check if the
whee! is offset. If necessary tighten or loosen the
right or left spokes till the wheel turns without any
wobbling. This check should be done after the first
500 km (300 miles) and then every 1500 km (900
miles).

6.8 ADJUSTING THE HEADLIGHT BEAM -
V 1000 G5 (fig. 31)

For safe riding and in order not to disturb crossing
riders, the headlight beam has always to be set at
correct height.

Horizontal setting is adjusted by undoing screw «A»
while vertical setting is adjusted through screw «C»
and moving the headlight .up or down until the cor-
rect height is obtained. The center of the high beam
must not be hngrer than 0.870 meters (34”) measured
at u98fb meters distance with motorcycle off the
stand and the rider on the saddle.

6.9 ADJUSTING THE HEADLIGHT BEAM - 1000 SP
{tig. 32) -

ot to trouyble crossing

veri cal setting r““ad;usted by acting on the screw"
which secures th&. headlight to the fork covers until

the correct Height is obfained.

The center of the high beam must not be higher than
0.875 meters (34.4") measure at 3 meter (9.8 ft) di-
stance with the machine off the stand and the rider
on the saddle.
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RUTTORE ACCENSIONE DESTRO
CONTACT BREAKER R/H
UNTERBRECHER RECHTS
RUPTEUR D'ALLUMASE DRODIT

7 CONTACT BREAKER L[N
I UNTERBRECHER (INKS
%, RUPTEUR D'ALLUMAGE GAUCHE
34 T ——s

7 RUTTORE ACCENSIONE SINISTRO

6.10 ROCKER CLEARANCE (fig. 33)

After the first 500-1000 km (3-600 miles) and later on
every 3000 km (abt. 2000 miles) or any time valve cpe-
ration is too noisy, check the rocker clearance.

Do this adjustment on a cold engine with piston at
TDC at the end of the compression stroke (valves
fully closed).

After removing the rocker cover, operate as follows:
- Unscrew nut «A».

®  Screw in or out adjuster screw «B» until the follo-
wing clearance is obtained:

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

If the clearance is too much, there will be noisy valve

operation, if too little, the valves do not close fully
causing inconveniences such as:

B Loss of compression.
#  Qverheating of engine.

®  Burning of valves.

6.11 ADJUSTING THE DOUBLE CONTACT
BREAKER (fig. 34)

Right cylinder {red cable)

Rotate the camshaft till the points are in their fully
open position.

At this stage, introduce the blade of feeler gauge «A»
between the points checking that the opening is
correct i.e. 0.37-0.43 mm (.014-.016").

In case this distance is not as prescribed, slacken

screws «C» and «D» and move the fixed point plate
«E» ‘acting on groove «F», to the right or left till the
correct distance is obtained. - -

Left cylinder (green- cabie)

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

/

812 MAINTENANCE (fig. 34)

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

Inspection

Proceed as follows:

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

® |i contacts «A» and «B» are dirty or greasy, ciean
them with a petrol moistened rag. If in any way da-
maged, replace them.

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

«
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6.13 CLEANING THE WINDSHIELD

Any type soap, cleansing. agent, polish or polishing
wax normally used to clean plastic or glass materials
can be utilized.

However, the following precautions should be taken:

s Never wash or clean the windshield when the
externa! temperature is very high or after exposure
to the sun.

8  Under no circumstances, solvents, lyes, or similar
products should be used.

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

®  Before polishing ensure that all dust and impuri-
ties are removed.

® | ight scratches can be smoothed out with light
polish.

®  Fresh paint or sealing compounds, when still wet,
can easily be removed by lightly rubbing off with iso-
propylic alcohol, soluble mineral oil, butyl or cello-
solve (Never use methylic alcohol).

" Use a soft sponge or cloth, chamois leather or

cottonwool, rubbing lightly.

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

Vigorous rubbing or solvents wiil not rermnove deep
scratches or nicks.

31
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LUBRICATION AND MAINTENANCE CHART

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

Check the electrolyte level in the battery.

Periodically

Check tire pressure

Every 500 km (300 miles)

Check the. 0il level in the crankcase.

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

Replace the oil in the crankcase.

Replace the oil cartridge.

Check tightness of all nuts and bolts.

Check rocker clearance. .

Check tightness of all wheel spokes and trueness of
the rims. (Only for V1000 G5)

Every 1500 kms (abt. 900 miles)

Check that all wheen spokes are tight and the wheeis
true ionly for model 1000 G5)

Every 3000 km (2000 miles)

Replace the oil in the sump.

Check level of oil in the gear box.
Check ievel of oil in the rear drive box.
Check rocker clearance.

bils
<

Every 5000-6000 km (3000-4000 miles)

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

Every 10000 km (6000 miles)

Clean the fuel tank, filters, and fuel pipes.
Replace the oil in the gearbox.

Replace the oil in the rear drive box.
Clean and grease all battery connections
Replace the air filter.

Every 15000 km (9000 miles)

Replace the fluid in the braking circuits.
Replace the oit filter cartridge and clean the wire
gauze filter.

[

i
Every 20000 km (12000 mites)

Check condition of the whieel bearings.

Check if the steering bearings are sufficiently grea-
sed and in good condition.

Replace the oil in the fork legs.

Clean starter motor and generator commutators using
a clean rag lightly moistenec with petrol.




vvv-'v""'------\'

-

n TORQUE WRENCH SETTINGS

DESCRIPTION

SETTING

Bolts and studs, cylinder head-cylinder to crankcase .

Spark plugs

Cap screw, oil mist recovery pipe (dia. 12 x 1,5 mm ”.47 x .059")
Self locking nut, con-rod caps securing bolts .

Bolt, rocker pin securing .

Bolt, flywheel to crankshaft

Nut, gear to camshaft .

Screws, intake pipe

Cap screw, oil delivery pipe to cylinder head (8 x 1,25” .31 x .059") .
Nui, front and rear engine ;ecuring studs to irame .

Nut, layshaft securing

Oil filler plug, on gearbox and rear drive box .

Oil level and drain pluas, gearbcx and rear drive box .

Safety nut, layshaft .

. Nut, -bearing tcstevel pinion

- * R

-SC’rew. crown wheel to hollow spin-dle
Bolts, cradle to frame 'securing

Nut, cradle to frame securing screws .
Cap nuts, swing arm spindle .

Nuts, drive box to swing arm

Top plugs, front fork .

Nut, front and rear wheel spindle .

Bush, steering lock

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

Screws and nuts, dia. 8 mm (.317)

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

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

2-3 kgm (14-21 ft 'Ibs)

4 kgm (29 ft lbs)
4.6-4.8 kgm (33-34 ft'lps)
0.6-0.8 kgm (4.2-4.5 ft/Ibs)

4.2 kgm (30 ft'ibs)

15 kgm (108 ft/Ibs)
2‘kgm (14 ft ibs}
1.5-1.8/ kgm (10.5-12 ft ‘ibs)
8 kgm (57 ft/ibs)
16-18 kgm (115-130 ft/Ibs)
3 kgm (21 ft/lbs)

2.5 kgm (18 ft/lbs)

7-8 kgm (50-57 fi/Ibs)
18-20 kgm (130-1<% ft/llbswi
':4-4.2 kgm (29-30 ft-lbs)

8 kgm (57 ft/ibs)

8 kgm (57 ft/Ibs)

8 kgm (57 ft/lbs)

3.5 kgm (25 ft/lbs)
12-15 kgm (87-108 ft/Ibs)
14-15 kgm (100-108 ft/1bs)

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

0.8-1.2 kgm (4.5-8 ft/Ibs)
2.5-3 kgm (18-21 ft/lbs)

4.5-5 kgm (33-37 ft/lbs)
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SPECIAL TOOLS FOR REPAIR SHOPS

(fig. 35)

—

o

34

35’0 50 Q > R ‘ TITE
; B —— ey a
19 33 14 55 A 10 6 8 é 5 7 4 58 59
Ne PART N° DESCRIPTION
1 18 91 24 50 Engine support.
2 19927400 | Timing plate.
3 17 94 75 60 Arrow, indeil for timing check.
4 14 9% 64 00 Tool, floater removal from i.asier cyinder.
5 1892 650C . Tool, lip vseegi mounting on R/H front brake masier cylinder floater.
6 14 92 65 00 Tool, lip sea;l mounting on L_/’H front and rear brake master cylinder floater
7 189266 00 Tool, toroidal sea! assembly on floater of master cylinder for right front brake
8 14 92 66 00 Tool, toroidal seal assembly on floater of rear and left front brake master
cylinder.
9 1892 67 00 Tool, clamp ring assembling, on R/H brake ma/sler cylinder.
10 1492 67 00 Tool, clamp ring assembling on front L.'H and rear master cylinder.
11 26907800 Puller, piston pin.
12 10907200 Tool, valve dismantling and assembling.
13 14927000 Spanner, adjusting nut and twin contact breaker dismantling.
14 12904700 Puller, taper bearing races, swing arm.
15 129069 Q0 Puller, taper bearing races, rear drive box.
16 14927100 Tool, seal mounting on flange, drive side.
17 14927200 Tool, retainer assembling on timing cover.
18 12913600 | Tool, flange removal, drive side.
19 1492 69 00 Template, control of parallelism and carburetor floater level.
20 14927300 Tool, holdfast, camshaft gear.
21 12911801 Tool, holdfast, flywheel and starter ring gear.
22 14 90 66 00 Pin, generator rotor removal.
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Ne PART Ne DESCRIPTION
23 17 94 97 60 Tool, oil pressure relief valve and solenoid control.
24 1291 2000 Tool, flange assembly, drive side, c/w seal on crankshaft.
25 17 94 96 60 Hub, timing plate.
26 17 94 82 60 Stand, comparator.
27 17 94 83 60 Puller, inner race of roller bearing on hollow spindle in drive box.
28 12 90 65 00 Tool, clutch assembly.
29 129059 00 Tool, clutch shaft stripping.
30 17 94 84 60 Tool, pressing roller bearing inner race on hollow spindle in rear drive box.
31 17 94 53 60 Punch, pressing in bearing on right arm of swing fork. R
32 17 9454 60 Tool, pressing in bearings inner race on main shaft and clutch shaft.
33 17 94 52 60 Punch, pressing bearing outer races on swing arm.
34 12907100 Tool, holdfast, layshatft.
35 1490 54 00 Tool, layshaft securing nut.
36 14912800 Tool, clutch inner body fixing.
37 1491 26 00 Hook wrench, lockring for clutch inner body to shaft. :‘
38 1492 85 00 Too!l, removal of clutch shaft bearing inner race.
39 . 1491 3100 Fuller, roller bearing for mainshaft in box and ciutch shaft on cover.
40 17 94 50 60 Puller, outer race of roller bearing.
41 17 94 92 60 Puller, clutch shaft bearing in box and Iéys’naft on cover.
42 14907000 Puller, main shaft ball bearing on cover.
43 .. 14 92 89 00 Funcn, pressing cluich shaft bearing in box and layshaft bearing in cover.
- 44 149829100 : Punch, for pressing in outer race of layshaft roller bearing in box.
R 45‘f . 14-92.88"00_. Eunch, for”:nressing in mainshaft roller bearing in box and clutch shaft bea-
e 1 ring in cover. : e
46 1492 é(')UO'O N _Punc?n‘jor ‘pressing in main shaft ball bearing in cover. o
47 14 92 94 00 Punch, for pressing in clutch shaft seal in ‘g~ear box.
48 14 92 95 00 Punch, for pressing in mainshaft seal in cover.
49 1492 86 00 Tool, for pressing in inner bearing race on layshaft.
50 1492 93 Q0 Tool, for locating striker forks on sliding muffs.
51 149287 00 Tool, preselector actuation. /
52 1492 96 00 Support, gearbox.
53 17 94 51 60 Puncr!, pressing in outer races of bearing in housing.
54 1892 76 50 Wrench, ‘camshaft gear securing nut and engine sprocket ring nut.
55 189272 50 Pulter, cardan joint bearings on right arm of swing fork.
56 17 94 88 60 Punch, outer bearing race and seal in rear drive box.
— 19927100 . Tool, seal mounting on flange drive side.
SPECIAL PRODUCTS
57 0001 0000 Telfon, retaining tape for threadings.
58 00010200 Devcon «F», compound for blowholes in crankcase, gearbox, rear drive box,
and covers.
59 000104 00 Loctite «601» for bearing, nuts, and boits.
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I REMOVING THE ENGINE-GEARBOX UNIT FROM FRAME

10.1

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

10.2 REMOVAL

Proceed as follows:

1 Lift up the saddle and remove tool box.

2 Disconnect positive and negative cables from the
battery, remove retaining straps, and withdraw the
battery from its housing. :

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

4 Undo the screws and remove generator cover,
disconnecting all leads.

5 Undo the nuts and remove the exhaust pipe re-
taning clips to the cylinder head.

6 Slacken the front combustion chamber retaining

clips to the exhaust pipes, undo the muffier retaining

screws to the frame, and take away the complete
exhaust assembly (pipes, combustion chamber, and
mufflers).

7 For model 1000 SP, remove both cowls aller un-
- daing their securing screws. :

8 Set'up support part n. 18 @1 24 50 (1 in tig. 35) and
lightly tension the sides.

w

Nl s =

9 Disconnect all the engine-gearbox-frame connec-
tions:

* Unhook the speedo cable from the drive on the
gearbox cover.

®  Unscrew the rev-counter cable from its drive on
the timing cover.

®  Undo the screw securing the intake pipes to the
cylinder heads (for model V1000 G5, undo also the
screw securing the rocker cover, and take out the
starter control device).

®  Slip off the spark plugs caps.

= Undo nut and pin, removing the gearshift, pedal
stays and the brake pedali.

B Undo the 4 bolts retaining the battery bracket to
the gearbox.

B Remove the rear wheel (see para. 23.3).

®  Undo the nuts and lift out the rear suspensions
from the swing arm. _

®  Undo the nuts and the swing arm securing pins
to the frame.

® | ift out the swing arm compiFte with cardan joint
and rear drive box.

P Undo the nuts and remove the studs securing the
complete engine-gearbox asse:nbly to the cradie.

®  Lift up the rear end and take off the frame com-
plete with front fork and wheel.

® After removing the frame assembly, remove the
cradle arms from the engine-gearbox unit by undoing
their retaining.screws.

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

. W Separate the engine from the gearbox.-

-
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"R STRIPPING THE ENGINE

Operate as follows:

® Drain the oil sump.

® Undo the screws securing the twin breaker assy
to the crankcase. Using special wrench N. 14 92 70 00
(13 in fig. 36).

Take out contact breaker assy. together with retainer
plate.

®  To dismantie the clucth assembly from the flywhel
proceed as follows:

®  Fjt the clutch hub tool part N.1291 1801 (21 in
fig. 37) to prevent the hub from turning.

®  Fit tool N. 12906500 (28 in fig. 37) for centering
the plates on the crankshaft.

®  Using wrench «A», undo the hub securing screws
to the flywheel.

® Undo the 3 stator retaining screws.

® Undo the screw securing the stator to the crank-
shaft.

®  Introduce pin 14 90 66 00 (22 in fig. 38) in the shaft
drilling. ,

® Screw in the bolt till the rotor comes awdy and
remove this together with the stator.

® Undo the retaining screws and remove timing
cover. ’

® Undo the screws and remove rocker covers.

® Bring the piston of one cylinder to TDC (valve
closed), after removing the spark plug, undo both
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rocker pin securing screws and take these out with
their washer and spring. Remove push rods.
Proceed likewise for the other cylinder.

®  Fit flywheel holding tool part N. 1291 18 01 (21 in
fig. 41) on the crankcase studs.

®  Undo the oil pump gear retaining nut (see fig. 39).
® Undo the engine sprocket locking ring (after flat-
tening the lockplate flaps) using wrench 18 92 76 50
(54 in fig. 39/1).

® Undo timing gear retaining nut using wrench
18 92 76 50 (54 in fig. 40).

8 from the crankshaft, timing and oil pump shaft,
the complete timing assembly complete with gears
and chain.

¥ Remove the chain tensioner by undoing its 2 re-
taining screws.

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

®  Using holdfast tool N. 1291 18 01 (21 in fig. 41) fit-
ted on the crankcase studs, undo the flywheel retai-
ning boits to the crankshaft. Remove the tool and the
flywheel.

®  Using pin-pointed pliers N. 26907800 (11 in fig.
42), extract the piston pins and remave the pistons.
8 Remove oi! sump «C» from the crankcase, remo-
ve oil filtering cartridge «A», wire gauze filter «D»,
after straightening the tab washer. Screw out oil
relief valve «E» (fig. 5).

® Undo the connecting rod cap nuts and take the
caps (from the bottom), the con-rods (from the top).
® Remove the tappets from their housings in the
crankease.

® Undo retaining screws, remove flange, and with-
draw the camshaft.

®  Undo the screws and using tool part N. 12 91 36 00
(18 in fig. 4%. remove the drive side flznge from the
cram¥rnase,

®  Draw cut the crankshaft from the drive side

B  Undo the screws and frem the crankcase remove
the timing side flange.

B Remove the oil pressure solenoid.

® | oosen the clip screws, and remove both rubber
tubes.

® Remove the oil breather valve from the tube and
remove the tubg with washer from the crankcase.
®  Undo the hollow screw, the clip retaining screw,
and withdraw the tubing.
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OVERHAULING AND CHECKING
OPERATIONS

121 ROCKER COVERS

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

122 STRIPPING OF CYLINDER HEADS

® Fit tool 1090 7200 (12 in fig. 46) op the top collar

and in the center of the vaive head.

®  Screw in the spring compressor tool screw till
the spring is compressed (do this moderately so as
not to deform the tool). Lightly tap the tool on tob
to break away the collets from the top coilar.

®  Now screw in the tool until the collets can be
drawn out.

Remove the tool. i

At this stage, the following can be drawn out: top

collar, inner spring, outer spring, botton collar,

shims (if any), and the valve itself from the inside.

12.3 CYLINDER HEADS

_Inspect that:

®  No cooling fins are broken.
B The rocker covers faces are not nicied or scored

'so as to impair tightness. &,

This done, proceed =s follows:

B Remove all carbon deposits using & biunt scra-
per and a metal brush.

(3149 3157")

E < 8.000+8.002 mm

-

i

3 7987 ~7.972 mm
(.3143 = 31377
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% & 7.980+7.965 mm

{3140 = 3134")
ol ]

(.5536 - .5540")

% 41.000--40.800 mm
(1.6141 = 1.6062")

@ 14.064 +14.075 mm
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®  Check if the valve stem-guide tolerance is still wi-
thin the specified limits (see table «Valve-guide cou-
pling data»).

® Check if the seats are burnt out or damaged in
such a way as to prevent tightness.

For valve guide replacement and grinding in of valve
seats, see para. 12.4 and 125

12.4 VALVE GUIDES

The valve guides are best removed from the head
,py the aid of a punch. The guides have to be repla-
ced when the valve stem-guide clearance cannct be
taken up by the simple replacement of the valves.
Valve guides are pressed in as follows:

®  Pre-heat the cylinder head in an oven at about
60° C (140° F), lubricate the guides, and press them
home as far as possible by the aid of a drift.

®  Fijt the snap rings.

®  After pressing in the guides, ream out the bores
where the valve stem slides to the size indicated in
table «valve-guide clearances», fig. 44 and drawing
fig. 45. .

Negative allowance between cylinder head and val-
ve guide should. be comprised 0.046-0.075 (.0017-
.0029»). ’

Valve-guide clearances

VALVE GUIDE
1/D

VALVE STEM
DIA.

CLEARANCE
ON ASSEMBLY

2

Inlet
DS B 8.000-8.022 mm_
Coesl (314431587 -

7.972-7.987 mm
£.31 09-.3143")

' 7.965-7.980 mm

(.3134-.3140")

0.013-0.050 mm
(.00051-.0019")

. 0.020-0.057 mm

{.00079-.0022")

12.5 VALVE SEATS

Change the valve seats if pitted.

Seat angle is 45°30°+5" for both inlet and exhaust
valve.

After re-facing, for a satisfactory gas seal, it is
necessary to grind in the seat making sure that no
grinding paste whatever remains on the valve stems
as this wilt cause in a short time a lapping process
whilst the engine is running.

At the end of the grinding operation, it is well to
check if the seat is perfectly gas tight. This is best
done by mounting the valves in the cylinder head
and pouring some petrol into the intake and exhaust
ducts, watching if any seeps through the valve seat.

12.6 VALVES

Check if the valve stems are scored or damaged,
also the guide-stem clearance is within the prescri-
bed limit.

Ensure the valve-head angle is 4530'=5".
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35.700+36.000 mm (1.4045-+1.4173")

Do 7 ‘
> 3 / L2000,

T

777702

Gt =’> ¢ \4<\\\f
N/

127 CHECKING THE INLET AND EXHAUST VALVE
OPENING (jig. 47) -

Afte: refacing the valve seats, after assembling the
valve spring, it is well to ensure that the valve spring

compression is in between 35.7-36 mm' (1.405-1:417"). ~
Wt.ep fully stretched the spring should Sivt have ac.

run of 1-1.75 mm (.039-.068") before the outer spring .
compresses fully.
(100 bs)

12.8 INSPECTING THE VALVE SPRINGS (fig. 48)

Ensure the springs are not deformed or have lost

-
!
= Y

= their load. Spring details:
Outer spring
W free length: 52.5-52.6 mm {2.06-2.07");
W with valve closed: length 36 mm (1.417”) - load
29.5+3% kg (abt. 65 Ibs);
kg 16,7 :
(397Ibs) ® QOpen valve: 27 mm (1.06”) - Load 45,5 kg +3%
‘o274 } 45mm (100 Ibs). )
{60 Ibs) o (1.7787) ® fylly compressed: 22.75-23.25 mm (.895-.915").

? 31 mm
mm(1.2204 )

(.86617) l

= |

Inner spring

W free length: 45 mm (1.77").

® yalve-closed: 31 mm (1.227) - load 16.7 =3%0 kg (37
Ibs £3%0).

® QOpen valve: 22 mm (.866”) - Load 27,4+3% (61-62
ibs).

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

129 REFITTING THE VALVE SPRING ASSEMBLY
ON THE CYLINDER HEADS

insert the valve in its guide;

on the valve stem fit;

adjusting shims, if necessary;

bottom collar;

inner spring;

outer spring;

top collar;

®  fit tool 10907200 (12 in fig. 46) on the top coliar
and at the center of the valve head. Screw in the
tool until both collets can ben mounted.

Remove tool and proceed likewise for the other
valve.

12.10 ASSEMBLING THE CYLINDER BARRELS
(fig. 55)

Be sure oil passage «A» in the crankcase is in line

with the hole in base gasket «B», the hole of cylinder
«C» with holes «A» and «B», and the hole of head
gasket «D» with holes “A», «B»’ «C»,
Also don't forget to fit seals «E» on the short studs
after fitting the cylinder base gasket.

J2:11 . REFITTING THE CYLINDER HEADS ON THE

INDERS(

Men. ifiting these (see ar;ow «A»), ensure that

=emlubrication hole in the-cylinder is lined up with

the hole in the gasket (arrow B) and the hole in the
cylinder head {arrow «C», fig. 49/1). ’
Don't forget to tighten the studs and the nuts in a
diagonal sequence {1-2-3-4-5-6) and to set the ior-
que wrench at 4 + 4,2 kgm (29-30 Ibs), also to chan-
ge all gaskets and seals.

1212 CYLINDER BARRELS

Checking wear

The cylinder bore should be measured at 3 different
heights, turning the gauge at 90°.

The dial gage has to be previously set to zero on the
slip ring (see fig. 50 and drawing fig. 51). Ensure also
that all cylinders and pistons are marked with the
same letter («A» or «B») as shown by the arrow in
fig. 51/1.

Selection of cylinder diameter

GRADING «A» GRADING «B»
88.000-88.009 mm 88.009-88.018
(3.4645-3.4648") (3.4648-3.4652")

NB - Cylinders must always be matched with pistons
of same grading.
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50

& 88.000 - 88.018
(3.4645 = 3.4652""

o | i

: AR - R
i : ~\<\\\C 1stjwfzasurement S £~
NN + ~ EE_—;
\\Qv; ! f T ] @i i
: SN 5 = = & |
; s [ o UG |
i RN | A0 g ELI @ o !
NN 2nd measurement R | R ©0
NN/ — %N
3 E T n 1 ,i)-zf
LY .y -
QNN m‘ | e i [
e o <l | T !
! Selection j, noo Nt
| i ot cylinder diameter ! Control size for i
! T e ey selection 24.5 mm i Selection «A» ¢
G%’f‘?’lﬁf%%%ﬁ; 187.920--87.929 mm,
P Pybivt 3rd measurement 4614 3.46177) |
4657 | (34656 - - | (846142 346177) |
88.003 | 88018 / % | _Selection B~
(3468") | (34652 | p— | +87.929+87.938 mm
— ’ 4617 =-3.4621"
Grading A or B cylinders &_LL
h_ave to be matched with N.B. Selection A or B pistons have to be
pistons of corresponding matched with corresponding class A or B
51 grading (A or B) cylinders.
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Cylinder O/S

2 O/S cylinders are available as spare parts i.e.

B 0O/S 4/10th mm = dia. 88.400-88.418 mm (3.4800-
3.489").

& O/S 6/10th mm = dia. 86.600-88.618 mm (3.4881-
3.889").

12,13 PISTONS (fig. 53)

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

if the clearance exceeds the indicated limits, it is
necessary to change cylinders and pistons.

For proper engine balancing, the piston should be
of same weight. ‘
Maximum permissible difference is 1.5 gr (.0502 oz).
The selection measurements indicated in the table
have to be taken at 22 mm (.866"). (See fig. 50 and
drawing fig. 51) from the piston base in an orthogo-
nal direction to the piston pin axis.

Maximum permissible ovalization: 0.055-0.065 mm
(.0021-.0025"} less than the selection sizes. '

51/5




4.02+-4.04 mm 152154 mm 3.990 ~3.978 mm 1.480 1478 mm
(.1581+.1589") (.0597 = .0605™) (1570 +.1566") . (.0585 < 0581)
S 88mm 77 77
B (3.4645") ‘]
0,30 0.45 mm] 1
7 ‘} —=t(0118: 0177} |
—3 e - |
}— ' ot x‘<--”_l
| —— ]
i A T IIIS I 0,257 040 mm
/\ ,_Hﬂ,uﬂ,,_ S —L (.0098 101577y
\U/ ! 7777 7
A
e —Y 59.970 - 59,984 mm_
M (2.3609 = 2.3615")
& 22.000-+-22.004 mm
- — (.8661 : .8663")
22.000-+22.006 mm
(8661 --.8663")
53
Selection of piston diameter
GRADING «A» GRADING «B.
I
87,920 + 87,929 §7,929 + 87,938
(3.4614")-(3.46177) (3.46177)-(3.4621 )

NB Pistons should always be maiched with cylinder
of same class. («A» with «A», «B» with «B»).

0/S pistons available as replacement

0/S 4/10 th mm (.015”).= dia. 88.351-88.333 (3.4783-

N 3.4776). ,
- 0/ 10 * mm (.023") = dia. 88.551-8632 '3 4861-
5.4854).

Selection diameter should he measured at 24.5 ’mm
(.964") from the piston base and on an octagonal
plane to the piston pin axis. (Se= fig. 50 and drawing
fig. 51).

Fitting the pist07 on the conrod

To do this, it is necessary to pre-heat the piston
in oil in a domestic oven at a temperature of about
60° C (140" F) so as to lightly expand the piston hole
to make introduction of the pin easier.

Coupling data

PISTON PISTON PISTON PIN-PISTON
CLEARANCE AND NEGATIVE
FIN DIA. HOLE DIA AR WANCE
22.000 mm [22.000 mm From 0.006 (.00023") |
(.866147) | (.86614") clearance to a negative
22.004 mm {22.006 mm allowance of 0.004 mm [
(.86629") | (.86637") (.00015) ;
i
i
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12.14 PISTON RINGS AND OIL SCRAPER

Each piston fits 3 rings (2 compression 1 top and
1 center stepped) and 1 oil scraper.

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

Assembly clearance measured between ring
thickness and piston groove (see «A» in fig. 52)
Compression ring and oil scraper: 0.030-0.062 mm
(.0011-.0024").

Assembly clearance between end gap of ring

in the cylinder (see «B» in fig. 52)

Top compression ring and stepped ring: 0.30-0.45 mm
(.0118-.01777). :

Oil scraper: 0.25-0.40 mm (.0098-.015" - 0.25-0.50
(.0098-.019) for scaper ring w/o spring).

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

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

i215 CONNECTING RODS

When overhauling the con-rods, check the following:

B condition of the small end bushings anu ihe .

bush-piston pin clearance;
®  weight of conrods;
‘@ parallelism’of axis;

® big end bearings.

The big end bearings are of thin wall type in anti-
friction alloy and this does not allow any adjustment.
If scored, worn, or seized they must be replaced.
In such a case, the crankpin has to be re-ground.
Before this re-grinding operation is proceeded with,
it is necessary to measure the crankpin. diameter at
the major wear point so as to determine the U/S
class of the bearing to be replaced and the diameter
to which the crankpin has to be ground.

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

Selection
CLASS «A» CLASS «B»
(BLEU MARK ON STEM) (WHITE MARK ON STEM)
47130 + 47,136 47136 + 47,142
(1.8555")-(1.8557") (1.8557")-(1.8560")

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

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




57

23.980+-23.985 25.097 +25.064
S +.9442”) (9880 -+ 9867} i .
‘ (5440 _94 ?»)L o - «BIANCO», while con-rods «A» marked «AZZURRO»
L :i\\‘ have to be matched with crankshafts «B» marked
24 979 =25.000 || ? «AZZURRO».
(9833 . 98427 ‘ T
. oy N RXATZLHIT IR
: : 22.000 = 22.004 |
23.800 -+ 23.600 (8661 - .8663")
(9370 +.9207") RSt ,
’ = S E— Small end bushing
|After pressing it ‘
down ieam to .
| 8671+ .8679" If when pressed in, its inner surface should show
traces of deep scoring or nicks, it should be re-
1.537 +1.543 placed.
(06051 - .06074") The damaged bu7h is removed by the aid of a sui-
| table punch.
: ] 1 ‘ 0_1 When refitting a new bush, ream out its 1/D to the
47130 +-47.142 _” ! sizes indicated in the following tables (fig. 59-59/1).
(1.8555+-18559")1 | ]
23.980 23.985
94407 9442
58 ( 1 - ( )
Thickness of big-end bearings (fig. 58)
OVERSIZE
ORIGINé\ELAgTr\C‘)GDéJCTION 0.254 mm 0.508 mm 0.762 mm
(.010") (.0207) (.0307)
From 1537 mm (.06051") 1.664 mm (.065517) 1.791 (.0705") 1.918 (.0755")
to 1.543 mm (.06074") 1.670 mm {.06574") 1.797 (.0707") 1.924 (.0757")
E—




Crankpin diameter - ciasses «A» and «B» (sée fig. 57
and drawing fig. 63)

u/s u/s u/s
GRADING ORIGINAL DIAMETER 0.254 mm 0.508 mm 0.762 mm
{.010”") (.0207) (.0307)
Class «A»
Blue mark on shoulder, 44.008-44.014 mm
drive side (1.7326-1.7328") 43.754-43.766 43.500-43.512 43.246-43.258 mm
(1.7225-1.723") (1.712-1.71307) (1.7025-1.7030")
Class «B» 44.014-44.020 mm
White mark on shoulder, (1.7328-1.7331")
drive side :

Bushing-piston pin clearance

I/0 OF BUSHING PISTON PIN' PIN-BUSHING

AFTER PRESSING
IN AND REAMING DIAMETER CLEARANCE

22.025-+22.045 mm| 22.000 (.86614”) | 0.021-0.045 mm
(8671 +.8678") | 2D 004 (.86629”) | (.00083-.0017")

Checking parallelism of axis

Before checking the con-rods, ensure that they are
«square» or in other words that the big and small
ends are paraliel to each other.

Any eventual deformation can be rectified by means
of a fork lever, forcing on the con-rod stem.
Maximum permissible offset of the small and big end
axis, as measured at a disiance of 200 mm (7.87€")
should be.=+%.10 mm (.0039"-fig. 60).

22.025+22.045 mm
1216 FITTING THE CON-RODS ON CRANKSHAFT (8671~ 8678")

N
12 2 4mm
({5747

Bearing-crank pin clearance on assembly goes from I
a minimum of 0.050 mm (.0019”) to a maximum of I N
0.085 mm (.0032"). See dwg fig. 58.

139.975+ 140.025 mm

Con-rod-crankshaft clearance is 0,30-0,50 mm (.011- . X " -
' ' 5.5107 = 85127 . :
019). See fig. 62. M‘;x ey a:]d . ielectlorL ]
Fit the con-rod on the crankshaft and tighten the complanarity diffe- rading «A» Graémg Bl
nuts using a torque wrench loaded to 4.6-4.8 kgm rence betweendboth l B(Lue ;nark Wg;wtestr:r:rk
- i axis measure at n stem
) (2?3 35 ft. Ibs). (See fig. 64). 200 mm (7.874") = L.
Fig. 65 shows the dismantied con-rod assembly. For 0,10 (.0039") 47.130+-47.136 47-136+47-142”
) measurements see fig. 58. : (1.8555 -+ 1.8557")|(1.8557 - 1.8559")
NB Looking at the engine from the clutch side, ‘
) the milled surfaces of the con-rods and caps have i P ! t
to be on the same side («B» in fig. 61). ' |
) e ! -
i
) 1217 CRANKSHAFT |
| N
) : ‘ . 200 _
Check crankpm‘ surfaces. If deeply scored or ovali- Torque loading (33 34 ft/1bs)
zed, the crankpin should be re-ground to any of the . 60
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\
{
61
{
{
{
{
sizes indicated in the table and fitted with appropria- (
te u/s bearings (see table).
The undersize range of big end bearings available (
is 0.2-0.4-0.6 mm (.00787-.01574- 02363") See table
Big end bearings are supplied in the following (
oversizes. /
0.254-0.508-0.762 mm {.010-.020-.030") (see table; (
Before re-grinding, it is necessary to carefully deter-
mine the amount of wear of the crankp:n (see {
fig. 56-66-67 and dimension drawing fig. 63) sc as to
decide the new diameter. taking into account the (
available sizes and the necessary clearances
Original clearances on assembly are: (]
@ Main journal-bearing timing side 0.028-0.060 mm
(.0011-.0023") (
® Main journal-big end bearing. drive side 0 040-
0.075 mm (.0015-.0029"). {
= Crankpin-bearing 0.030-0.054 mm (.0011-.00217). (
When re-grinding the crankpin, do not forget to
leave amount to the shoulder relief radius which is
2-25 mm (.078-098") for the crankpin and 3 mm (
(.118") for the journal drive side and 1 5-18 mm ({ 058-
62 .070”) for the journal, timing side. (
50 (
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Selection
Grading «A» Grading «B»
- Blue mark White mark
£ . “on shoulder, | on shoulder
. drive side drive side
44.008+44.014 | 44.014=44.020
Eg‘ (1.7326+1.7328") {(1.7328 +1.7331")
o3 N
U/S identification letter T 8 2 U/S identification letter
Ec 3
— 90 o & g3 £~
€ 838 DB~ S~ -3 El
EC o~ ES Ic & 2«
b} S 08 o N QT
VR 1oy ~ o < o
5% 23 &3 I ¥ pie
8% a2 4 BN g :e
o8 °7 23 4 ) ga =38
8¢ 8e -1 3 FACHI AN
S = \ =
poRe & AN N {{:' -_1 : i
LAY
S \
yliniivnlinn o dhdin s Ry i _ N - r'(f t—;‘ -
' | S | N\ P |
W
N
: , N et
I P N e |
% S — SAUNANN
! Crankshaft - Bearing
Clearance
L. MIX. 0,030 _J
S : MAL0.054
. I
Positive atlowance 0,028-0.060 (.0011+-.0023") ) Positive allowance 0.040-+0.075 (.0015-+.0029") |

U -—

IS

£9




Mainshaft diameter, drive side

UNDERSIZE
PRODUCTION 0.2 mm 0.4 mm 06 mm
i (.0078") (.015747) (023627
[ ]
53.970 mm 53.770 53.570 53.370
(2.1248") (2.1169") | (2.10907) (210117
53.951 mm 53.751 53.551 53.351
. (2.1240") (2.1162") | (2.1083") | (2.1004")
Mainshaft diameter, timing side
64 ORIGINAL UNDERSIZE
PRODUCTION 0.2 mm 0.4 mm 0.6 mm
_ (.0078") (.01574%) (.02362*)
37.975 37.775 37.575 37.375
(1.49517) (1.4872") | (1.4793") (1.4715%)
37.959 37.759 37.559 37.359
(1.4944") ( .4866") | (1.4787") (1.47077)

i

12.18 CHECKING WEIGHT FOR ENGINE
BALANCING

The con-rods complete with nuts and bolts should
be of same weight. Max permissible difference: 3
grams.

The- crankshaft is statically bzianced by: dd"'ng a
weight of 1.650-1,680 kg (3,6-3,99 Ibs).

11219 FITTING THE FLYWHEEL ON “HE-
CRANRSCGAFT (fig. 68 and 68/1)

When fitting the flywheel on the crankshaft, ensure
that the mark on the shaft (see arrow «A») is in line
with the TDC mark on the ilywhee} (see arrow «B» -
fig. 68 1).

Fit the flywheel using tool N. 1291 1801 (21 fig. 41)
and tighten to a load setting of 4.2 kg (30 ft/Ibs).

If the crankshaft ,?eeds replacing and there is no «A»
mark on ii. it is Aecessary to paint it on it, ensuring
it is in line with the hole at the center of the crankpin
and the drive pinion key.

12.20 FLYWHEEL FLANGE COMPLETE WIiTH MAIN
JOURNAL AND PIN

Ensure that the union faces of the crankcase are
perfectly smooth, with no scoring marks or nicks,
also the main bearing is not excessively worn (see
table «I'D of journal, drive side»).

In fitting it on the crankcase, ensure oil passage «A»
is in line with oil passage «B» in the crankcase
{fig. 89) and that tool N. 1291 20 00 (24 in fig. 70) and
14927100 (16 ir fig. 70) are set up on the crankshaft.
This will allow the flange seal to be fitted on the shaft
without damaging its inner surface.

65
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12.21 SEAL FOR FLANGE, DRIVE SIDE

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

Fitting the seal on the flange, «F» drive side

This is done using tool N-1492 7100 («A» in fig. 71).

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

in fitting this flange in the crankcase, ensure oil duct
«A» is in line with the hole in crankcase «B».

Fit the chain tensioner, bearing in mind that the
spacers are placed between crankcase and tensio-
ner. From the drive side insert the crankshaft in the
flange, timing side.

) X j
& TR, 12.23 ASSEMBLING THE SEAL ON TIMING COVER
W ey Use tool part N. 14 92 72 00 (17 in fig. 73).
%k RS Crankcase
b@ ey Make sure that all joining faces with the covers and -
& o sump are perfectly smooth, also that the tappet seats
She? S A are undamaged. If so,,ream out with a drift (fig. 74)
%‘: to 1st or 2nd undersivze,, as specified in the table.

- ‘ . -

iR C e

12.24 CHECKING UIL LEAKAGES FROM THE
CRANKCASE - FLANGE DRIVE SIDE

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

B Condition of seal in the flange, drive side.

= Condition of }he crankshaft section contacted by
the seal. It should be perfectly smooth.

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

= Pyt some engine oil on the flange seal, drive side.
®  Fill the crankcase with water.

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

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

®m The presence of any porosity will be evidenced
by air bubbles. In such case, plug up hole with
cement compound Devcon F part n. 00010200 (57
fig. 35).

Prior to carrying out the above operation, ensure
that:
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B The clips closing the rubber hose of the breather
are not siack.

® |t is possible that some oil may flow into the
hoses and metal pipes and finish up between gear-
box and engine.

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

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




m TIMING

T002
had _0\
Inlet_
opening 13.1 Timing data (applicable to a rocker clearance
before TDC

closing
after TDC

Exhaust

after BDC .

76

13.2 DIAMETER OF CAMSHAFT BEARINGS AND THEIR HOUSINGS IN CRANKCASE

of 1.5 mm (.0059”) are (see fig. 76):

Injet

% open 20° before TDC
® closes 52° after BDC

opening
before BDC Iniet
closing
\ Exhaust

® opens 52° before BDC

® closes 20° after TDC

Normal rocker clearance (cold engine): 0.22 mm

(.00866").

CAMSHAFT JOURNAL

HOUSING IN
CRANKCASE

FITTING CLEARANCE

47.000-46.984
(1.850-1.8497)

32.000-31.984
(1.2598-1.2592")

Timing side

Drive side

47.025-47.050
(1.8511-1.8523")

32.025-32.050
(1 268-2.617")

i

- 0.025-0.066 mm

{.0009-.0026")

13.3 TAPPET-GUIDE IN CRANKCASE - COUPLING DATA

! 10 OF GIHOE 0/D OF TAPPETS FITTING CLEARANCE
Qriginal . 22.077-22.000 mm 21.996-21.978 mm 0.004-0.043 mm
st (.8669-.8661") { 8659-.8647") (.00015-.00" 79"
C 'S on dia.

0.05 mm 22.071-22.750 22.046-22.028 0.004-0.043 mm
{.0019") (.8686-.8670") (.8678-.8639") {.00015-.00169")
0.10 mm 22.121-22.100 22.096-22.078 0.004-.0.043 mm
(.00397) (.8708-.8700") (.8698-.8691") {.00015-.00169")

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

After mounting the oil pump and the chain tensio-
ning group, proceed as foliows:

® ntroduce camshaft «A» complete with pin in
the crankcase housings and secure the shaft with
flange «B» by tightening screws with washers «C»
tfig. 77).

® |nsert the gear set with chain «D» on the shafts:
cams, engine, and oil pump. lining up reference
marks «E» which indicate the engine is in the ti-
ming phase (see fig. 77).

® [ ock the gear retaining nut on the camshaft with
circlip «L» (fig. 77) using special holdfast tool part
N 12311801 (21 in fig. 35) and a torque wrench
set to 15 kgm (87 ft Ibs)
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® | ock the engine sprocket retaining ring with
lockplate «M» using tool 1291 18 01 (21 in fig. 79 and
special wrench 189276 50 (54 in fig. 79). Fold down
the lockplate flaps in one of the locking ring groo-
ves with a center punch.

®  Secure the oil pump gear retaining nut with cir-
clip «N» (fig. 77), not forgetting to fit key «O» (fig. 77)
using tool 128118 01 (21 in fig. 79/1) and a wrench.
At the end of this operation, after tightening the nuts
and the timing gear lockring, also traced the TDC

‘mark on the crankcase (for this it is necessary to

provisionaily mount a gear box on the engine and
to trace a line on the crankcase from the center of
the inspection hole), check that the reference marks
on gears «A» (fig. 80) — camshaft driving and en-
gine drive pinion — are perfectly lined up, also that
the mark stamped under «S» on the flywheel is in line
with the mark traced on the crankcase. Then intro-
duce tappets «Q» (fig. 77) in their housings «P» in
the crankcase.

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

Proceed similarly as described in 13.4 but instead
of using holdfast too! 1291 18 01 on the flywheel, it
is necessary to use camshaft gear holding tool
N. 1492 7300 (20 in fig. 80/1-80/2-80/3).

13.6 VALVE TIMING

Valve timing is checked as follows:

1 Give the tappets a provisional clearance of 1.5
mm (.059"). -

-
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2 Straighten the flaps of the engine sprocket lo-
ckring and unscrew the lockring.

3 In the crankshaft spline iniroduce hub 17 94 95 60
(25 in fig. 81) securing it with a screw to the crank-
shaft (with timing plate mounted). N. 1384 76 60 (2 in
fig. 81).

4 Secure arrow 17947560 (3 fig 81) to the threa-
ded hole in the crankcase with a screw.

5 On the L H cylinder plug hole fit comparator sup-
port part N. 17348260 (26 fig. 81) and on this the
gage itself.

6 Turning the degree plate clockwise until the pi-

ston of the L/H cylinder is in the TDC position (vai-

ves fully closed), set the dial gage to zero, and

ensure that marks «A» (fig. 80) on the timing gear
and the engine drive pinion are properly lined up.

also that by fooking through the inspection hole in
the gearbox the small «S» mark is in line with the
mark stamped at the center of the inspection hotle

7 At this stage, line up the point of the arrow with

the TDC zero on the degree plate.

8 Check timing against the data in the timing dia-

gram.

To check timing of the R/H cylinder:

9 Screw the dial gauge support in the R/H cylinder
plug hole. .

10 Set up the conirci arrow to the right of  the
crankcase.

11 Turn the degree plate clockwise until mark «D»
is in line with the center mark of the inspection hole
in the gear box (valves closed).

12 Proceed in the same way as for the L H cy-
linder.

_After this control, if all is correct:

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

- 14 Remcve degree plate from the crankshaft and

the arrow from the crankcase.
15 Remove thc d ! gauge support from the R'H

- cylinder piug hole, refit the spark plugs. and com

piete the assembly.
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m ENGINE LUBRICATION

The oil sump («C» in fig. 82/3) acts as an oil tank
and contains 3 liters of oil (abt. */s US gis.).
Lubrication is by pressure. Delivery by spur gear
pump, recovery by gravity. The pump is gear driven
directly by the camshaft and includes: a wire gauze
filter, a cartridge filter, an oil pressure relief valve,
and the drain plug.

14.1. OIL DELIVER PUMP

It is of spur gear type. The gear driving shaft is car-
ried by two roller bearings housed in the oil pump
body.

Inspections and. controls (see fig. 82-82/1-82/2)

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

®  Depth of gears. Should be 13.973-14.000 mm (.551-
5517). i

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

If not within the above sizes, the parts should be
replaced.

It is also important to check that the O/D of the

gears does not exceed 26.250-26.290 mm (1.0333-
1.0377”) and that of the pump housings in the body
is no more t:an 26.340-26.390 mm (1.0369-1.0389").
Also the O/D of the roller bearing race (Durkopp
Nat 10 X 22 X 20) should be within 21.989-22.002 mm
(.8657-.8662") and housing O/D in the pump body
should be within 21.372-21.993 mm (.8649- 5659").

Check also the /D of the roller bearing race (Dur-

kopp Naf 10 x 22 = 20) which chould be 9.990-10.002
mm (.3932-.3937").

If not within the above sizes, the parts should be
replaced.

Back lashes

8 Between pum‘) gear shaft (9.985-10.000 mm =
3930-.3937", and the housing in the pump body
{10.013-10.025 mm = .3943-.3950") should be 0.013-
0.050 mm (.00051-.0019").

®  Between outer roiier bearing race (21.989-22.002
mm = 8657-.8662") and housing in pump body (21.972-
21.989 mm -.8649-.8656") should be from a clearance
of 0.004 mm (.00015"} to a negative allowance of 0.030
mm {.00117).

® Between /D of roller inner race (9.990-10.002
mm = .3932-39371") and pump shaft (9.085-10.000
mm = 3930-.3937") should be from a clearance of
0.017 mm (.00066") to an interference of 0.010 mm
(.000397).

® Between gears on pump shaft (26.250-26.290
mm = 1.0333-1.0350") and the pump body housings
(26.340-26.330 mm = 1.0369-1.0389") should be 0.050-
0.140 mm = .0019-.0055").



. 26.340 - 26.390 .
9.985 - 10.000 : . 21.989 - 22.002
) (.3930 + .3937") (1.0369-1.0389") (.8656 - .8663")
—
) 26.250 + 26.290
, ,, ‘ 21.972+21.993
(1.0334-+1.0377") ’» (8649 -~ .8659”)
) f T T T TR
b P 77 7 7]
) i i ‘ +
) - |- -
) 9.990--10.002
\ - (3932 .3938")
/4 ———
N N 7
______________ R 22,330 +-22.350
13.973 + 14.000 2F. (8790~ .8798") .
) (:5501+.55117) ) 10.013+10.035
: (.3943 + 3950”)
) 14.032+14.075
(.5523 - .5540")
) 82/2
) /
) 142 OIL SUMP (fig. 82/3)
) The following are fitted on oil sump «C»:
®  «A» removable filter cartridge. ’
) = «B» magnetic drain. plug.
B .D» wire gauze filter.
) ®  «E» oil pressure relief valve.
) -
)
)
)
)
)
)
)
)
)
)
)
)
82/3
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14.3 REPLACING THE OIL FILTER CARTRIDGE '
(fig. 82.3)

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

®  Undo the drain plug with aluminium washer «B.
and remove the fiiter cap. Let all the old oil drain
from the sump.

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

"  Screw out cartridge «A», wire gauze filter -D.
and the cil pressure relief valve «E».

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

® Using a pressure gauge. check if oil relief valve
«E» starts operating at the normal specified pressu-
re i.e. 3.8-4.2 kg sqcm (54-6C Ibs). if not see section
«Qil pressure relief valve».

Then refit ali removed parts and the pump iselt
(change its gasket), tighteriing all securing screws.
Introduce about 3 liters (abt. 3 gts.) of AGIP Sird
2000 oil, SAE 10 W 50. Refit the plug with dipstick
on the crankcase, after ensuring the oil level i1s up

to the top notch. |

82/4 |

144 WIRE GAUZE FILTER (fig. 82 3)

Wire gauze filter «D» is fitted in the oil sump (C)
and is retained by a smatll bolt with lockplate.

When changing the cartridge, it is well to clean also
this filter and to dry it off with compressed air.

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

This valve {7 is =~rewed in the oil sump and is
calibrateq at the factory for a pressure of 3.8-4.2 kg
sqcm (54-60 lbs/sq. in). In case ot a higher. pressure
this valve opens bringing it down to the specified
limits. To dismantle the vaive see «E» in fig. 82/3 and
hg. 82/4.

~

Checking this vaive (<E» in fig. 82/3)

To check if thisfvalve opens at the specified pres-
sure, it is necessary to set it up on a special tool
(part N.17949760 23 in fig. 82/5) fitting a mano-
meter and watching by blowing compressed air
through it if the valve openc at the specified pressure.
if for zny reason the valve opens before normal
pressure is reached, it is necessary to remove it
and to fit one or more shim «G» on top of the spring.
If the pressure is higher than specified, remove the
valve and take one or more shims «F» from the
spring top.

14.6 OIL PRESSURE SOLENOID

it is fitted in the crankcase and it is connected by
cable to the warning light on the panel. Its purpose
is to warn about insufficient oil pressure in the
circuit.
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When this indicator lights up during normal riding,
this means the oil pressure in the circuit has drop-
ped below the specified limit and in such a case the
engine should be stopped immediately and the oil
circuit checked over in order to find the cause for
the pressure drop.

Checking the oil pressure solenoid

To determine the efficiency of this solenoid, set it
up on tool part N. 1794 97 60 (23, fig. 82/6) with a
pressure gauge. Connect positive cable (+) of the
TESTER to the solenoid and ground negative cable
(—).

Then blow compressed air through the tool opening,
ensuring that the TESTER needle moves when the
pressure reaches a value of 0,15-0,35 kg/sqcm

14.7 CHECKING THE OIL PRESSURE WITH
THE ENGINE ON THE BYKE

Proceed as follows:

® Disconnect the L/H crankcase cable from the
solenoid.

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

® |n this housing, screw in the terminal of the gau-
ge cable.

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

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

Finally, remove the dial from the crankcase hols,
refit the solenoid and connect.its cabie. - = ~
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1l CARBURATION

15.1 CARBURETTORS (fig. 83)

These models fit two Dell'Orto carburettors type
VHB 30 CD (right} and VHB 30 CS (left).

Controls

®  Throttle twist grip and the R/H side of the han-
diebar.

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

«B» Cold start position.

«C» Normal riding position.

NB Be always sure that with starter lever in riding
position «C» there is a clearance of about 3 mm

(.118”) between cable terminals and cable tensio-
ners of both carburettors «H».

Carburettor setting

Choke 30 mm dia. |
Throttle valve 40 ‘
Atomizer 265

Main jet - 125

Pilot jet 50

Starter jet 80

Taper needle V 8-2nd notch from top
Floater 10 gr

ldling screw: open 1'/z turns.

15.2 FLOAT LEVELLING /fig. 84)

This operation is carried out as fellows:

#  Remove the lower float chamber.

m  Tilt the carburettor over (w/o chamber) so that
the float needle closes the fuel flow.

= Place template 14926900 (19 in fig. 35) on the
carburettor face (where the chamber is screwed in)
and check that both floats are just flush with the
inside of the template, but do not force against it.
If not, operate on the float pins till both are perfec-
tly lined up (bean/ in mind there are extremely de-
licate).

For carburettors with 10 grams floats, the distance
from the top carburettor face to the float crown
should be 23,5 mm (.924").

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

Proceed as follows:

1 With the throttle grip fully closed, ensure there is
1-1.5 mm (.039-.059") end play between the cable ter-
minals and cable tensioners «F» of both carburettors.
2 Run up the engine to its normal operating tem-
perature.

3 Screw idling screws «E» fully home and then
undo them 1'/2 turns.



~

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

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

6 Disconnect one plug lead at the time and check
that in each instance that the engine stops after
firing the same number of strokes (5 or 8). If not,
undo screw «D» of the carburettor for the cylinder
firing too much or screw in the carburettor screw
of the cylinder firing less.

7 Adjust idling speed to about 900-1000 rpm., screw-
ing in or out both screws «D» by the same amount.

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

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

® |f not, adjust carburation of the cylinder in ad-
vance (as compared to the other) by gradually scre-
wing in cable adjuster «F» (after loosening counter-
nut «G») until the pressure is the same for both ex-
haust pipes.

15.4 CHECKING CARBURATION WITH A
VACUOMETER (fig. 85)

1 Check that both starter cables rzve about 3mm ..

(.118") idle run at terwioncrs -+ entry (fig. 83). This

play is adjusted by loosening nui «i» and screwing

in or out screws «H» (see fig. 83).

2 Check that at their fitting end both tensioners
«F» cabic screws have about 1-1.5mm (.039-.059")
end play.

To adjust this play, undo locknut «G» and screw in
or out tensioner «F» (fig. 83).

Then tighten again locknut «G».

3 Adjust screw «E» (fig. 83) screwing it in fully
and then undoing it 1'/2 turns (for both carburettors).
Undoing screw «E» increases the fuel flow and vice
versa decreases it.

4 Undo both rubber caps of intake pipes «A» and
in their place fit pipes «B» of vacuometer «Cs».

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

® Start the engine with the throttle control at mini-
mum opening and obtain about 900-1000 rpm. ope-
rating on throttle adjusting screw «D» (fig. 83).
Ensure now that both vacuometer columns «D»
(fig. 85) are at same height. If not operate on screw
«D» (fig. 83} till they are at same level.

6 Adjust position of idling screws «A» (fig. 83) to
obtain the highest possible idling speed.

Re-check now the position of vacuometer columns
«D» (fig. 85) and if necessary repeat operation n.5.

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

adjusting

B Start the engine and accelerate gradually, obser-
ving mercury columns «D» on the vacuometer dial
are lined up to each other (fig. 85). If not, loosen
counternut «G» (fig. 83) and operate on tensioners
«F» of gas control cables «L» till both columns are
at same height.

After this, screw out the tubings from the intake
housings «B» (fig. 85) and refit the securing screws
with their washers.

g sPl




15.5 CARBURETTOR COMPONENTS (fig. 86)
1 Rubber caps, cable adjusters.
2 Throttle control and starter cable adjusters.
3 Throttle and starter cable nuts.
4 Starter cover securing screw.
5 Starter cover.
6 Gasket, starter cover.
7 Starter valve spring.
8 GStarter valve.
9 Idling screw.
10 |dling screw spring.
11 Throttle valve adjusting screw.
12 Throttle valve adjusting screw spring.
13 Throttle valve cover screw.
14 Throttle valve cover screw washers.
15 Throttle valve cover.
16 Throttle valve cover gasket.
17 Throttle valve spring.
18 Taper needle clip. /
19 Throttle valve.
20 Taper needle, «V» type.
21 Lockring clip.
22 Clip.
23 Insulating rubber.
24 (Clip locking screw. "
o 25 Pump body.
26 Pump plunger.
27 Ball valve. . -
o 28 Valve seat. - .- | Ry
) 29 Valve sprihg. :
30 Main jet holder.
31 Main jet. .
32 Float chamber plug gasket
33 Float chamber plug.
34 Starter jet.
35 Starter jet \n/asherv
“/E; 36 Atomizer.
37 Slow running jet.
LJ 38 Fuel cutout needle.
32 39 Banjo union.
33 ’ 40 Fuel filter.
41 Banjo union securing boit.
42 Banjo union securing bolt washer.
43 Float,
44 Float pin.
45 Float chamber gasket.
46 Float chamber.
47 Fuel pump.
86 48 Carburettor body.
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156 REPLACING THE AIR FILTER CARTRIDGE
ON ASSEMBLED ENGINE (fig. 87)

Every 10.000 km or so (6000 miles) replace air filter
cartridge «C». This is located in a separate container
under the fuel tank together with the oil breather

unit.
To remove this cartridge from the breather housing

«A», proceed as follows:
® Raise the saddle and hold it up with its rod.
® Take off the tool box after removing its stirrup.

® Unhook the rear tank retaining strap and remove
the tank (after closing the taps and disconnecting
the fuel iines). )

®  Disconnet battery cables, unhook battery straps,
and lift battery up from its bracket.

¥  Unhook spring retainers «E» and withdraw rub-
ber sleeve «F» from the air intake tubes and the
breather assembly. :

® Undo nut «B» securing breather «G» (after dis-
connecting it from pipe unions «H» complete with
pipings and tubes «]») and from the breather remove
filter «C» with bottom plate «D», paying attention to
the datum mark and how it is assembled. After re-
placing cartridge «C» with an originai piece, re-as-
semble reversing the dismantling sequence.
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Twin driven plate, dry type (fig. 88).

16.1 REMOVING THE CLUTCH ASSEMBLY

After separating the engine from the gearbox, fit
tool 129118 01 (21 in fig. 37) on the crankcase studs
and by the aid of a wrench undo the 8 bolts securing
the ring gear to the flywheel and take off:

B driven plate;

intermediate plate;

driven plate;

pressure cap;

pressure plate;

the 8 springs from their housings in the flywheel.

16.2 INSPECTIONS

Clutch spring (fig. 89) !

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

Spring compressed to 17 mm (.787”) should give a
load of 28.7-29.7 kg (63-65 lbs).

Pressure plate

Check wear of the inner surface contacting the
pressure cap, also that the surface contacting the
driven plates are dead smooth or else there will be
noisy clutch operation. Check also if the engaging

tecth juiside the flywheel arein good conditiop

Driven plates ™" h _
Width of each new- piate is 8 mm (.3149”). Replace it

any time it is worn down to less than 7.5 mm (.2953").
Check also condition of teeth.




Intermediate plate

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

Replace the plate, if necessary.

Starting ring gear

Check flatness and smoothness of thé surface con-
tacting the driven plate. The teeth engaged by the
starter motor pinion should alsc be checked for

scoring or nicks.

Control cable

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

Adjuster screw on clutch- operating lever

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

Operating lever return spring on gear box

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

Throwout bearing

Ensure the balls are in good state. If not, replace the
bearing.

Outer body

Check surface contacted by ihe dowel. if worn or
deeply scored, replace the body.

Inner hody k

Inspect the surface contacted by tha bearing balls.-

If worn or scornd, replace the body. | .-

Taper bushing in clutch shaft

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

Pressure plate rod

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

Pressure plate rod cap

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

Outer body seal

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

16.3 ASSEMBLING THE CLUTCH ON THE
FLYWHEEL

The_> fiywheel is stamped externally with an arrow
which besided indicating TDC is also & reference
mark for an easier assembly of the pressure plate.

(46 lbs)
e—

-
297
ég,s Ibs) f 27.970--28 000

= o (1.101+1.102")

¢ (.7 7")(.7874”) $

i

—_
pay)

The correct sequence for assembling the clutch unit
is:

B |nsert the 8 springs in their housings on the
flywheel.

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

®m  Set up tool part N.12906500 (28 in fig. 37) on
the crankshaft, screwing it down just sufficiently to
allow the correct positioning of the internal driven
plate and ring gear.

® Screw down tightly the ring gear securing bolts.
To prevent the flywheei from turning when tighte-
ning these bolts, use tool N. 12811801 (21 in fig. 37)
set up on the crankcase studs and a wrench.
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GEAR BOX
17 (fig. 90)

This operates independently from the engine and n
corporates constant mesh gears with frontal enga-
gement

Engine-gearhox ratio 1.235t6 1 {17 21)

Internal gear ratios

Low gear 1to2(14 28)

2nd gear 110 1.388 (18 25)
3rd gear 110 1.047 (21 22)
4th gear 1t0 0.869 (23 20)
high gear 1t0 0750 (24 '18)

171 STRIPPING THE GEARBOX

First of ail drain all its oil and then proceed as
follows:

B set the gearbox up on stand iN 149296 00 (52
fig. 91) and clamp it in a vice:

® undo the selector operating lever screw and re-
move lever:

®  remove speedo drive:

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

® remove the speedo drive gear Be rareful not
to toze the baii which acts as a key:

® remove cluch operating lever from gear box. la-
king out the split pins and r~iairir:g spindle:

W remove lever return spring, outer body. throwout
bearing. inner ciutch body. and the clulch operating
rod.

Removal of gearbox cover

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

Removal of gearbox components
Selector fork, sliding sleeve, ~nd high speed Sear

These components are removed as follows:
B withdraw the selector rod:

B high speed selector fork

®  high speed sliding sleeve:

B high speed gear from layshaft;

" high speed gear from main shaft complete with
roller cage and bush;
B  this done, use a pointed rod to force the stop

dowel down completely in its housing on the shaft
Then turn the bushing to the right or left and take out




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

- - - -

Selector drum

Undo the oil breather nut from the box and remove:

®  Spring (the oil breather nut has also the function
of retaining the pawl which acts as a stop on the
selector drum). The pawl will remain in its housing

) in the gearbox and can be removed only after the
complete gearbox has been stripped).
] ®  Undo the securing screws and take out the neu-
tral indicator solenoid from its housing in the gear-
) box.
®  Slip off the gear selector drum complete with
) rod, paying particular attention to the position of the
shims.
) ®  Lift out the rod from the drum.
) Shafts complete with gears and sliding muff forks of
) layshaft
From the gearbox take out the complete layshaft /
,’ («1» fig. 92) and from this remove: [
) ®  seal ring at the gearbox cover end; .
B |ow speed gear, roller cage, and bushing;
) ®  sliding sleeve for first and 2nd speed;
® nut at the 4th speed gear side;
) ®  roller bearing;
) ®  shims:

1 ‘ » ‘;
. ! - N | -
. »* ["" Distance to” be obtained by fitting 2 - 4 shims: " -
’ 1447 - 1452 mm (5696 - 5.715") § -
) x = = -
' 1 : %%n
S — e ==
) 1) 1 =
ol 7
' — 3 7 7 / ://
, — £e:
i B B counmmen— -
) . 2
1
' D - N mj
. N =t
)
) = i
) Shim up to obtain the indicated sizes.
¥ FITTED WITH «LOCTITE»
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® 4th speed gear with roller cage and bushing;
®  sliding sleeve for 3rd and 4th speed;

® fixed sleeve on the shaft;

® 3rd speed gear with roller cage and bushing:
" shim;

® 2nd speed gear with roller cage and bushing.

Main shaft («2», fig. 92)

Slip out the shaft from the gear box. All gears on
this shaft are fixed except the high speed gear which
is floating in its rotler bearing; and the high speed
sliding muff, also the throwout bearing and shim.
The main shaft inner bearing race is removed using
tool 14 928500 (38, fig. 93).

Clutch shaft («3» in fig. 92)

Using tool 14 91 28 00 (36 in fig. 94) and hook wrench
149126 00 (37, fig. 94) and after flattening the ears
of the safety washer, remove the fixed clutch body
retaining ring from the clutch side and then the
fixed body itself. :

When dismantiing the fixed clutch body observe the
position of the seal between body and bearing.

Slide off the clutch shaft from the bearing and, if
necessary, use a hide mallet to lightly tap it, making
sure not to mislay the oil scoop between shaft and
bearing and the washer in the shaft spline.

Removing the clutch shaft components

Use pullet 14928500 (38 in fig. 95) to remove the
inner race of the roller bearing and the spacing nut.
Then set up the complete she™ in a vice and using
puller 12905800 (29 in fig. 96) compress the spring
to the poin* whee the cush drive piate retainers can
be taken out.

Then remove:
®  cush plate;
" spring;

= sliding muff;

®  Intermediate dear;

Removing the bearings from the gearbox

Proceed as follows:

B place the complete gearbox with bearings in an
oven and heat up to 150-160° C (300-350° F);

®  ysing puiler 14913100 (39 in fig. 97) remove the
main shaft bearing;

®  take out the outer race from the layshaft bearing
using tool 17 94 50 60 (40 in fig. 98):

® remove the clutch shaft seal;
®  undo the safety plate retaining screws;
B remove safety plate;

® remove the clutch shaft bearing using tool 1794
92 60 (41 in fig. 99).
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Removing the gearbox cover components and the
selector assembly

Using a hide mallet, tap off the selector unit from
the gearbox cover. Remove the return spring from

the selector pin.
After undoing the locknut, from the cover remove the

selector adjusting screw and the O’ring from the se-
fector spindle.




Removing the bearings from the gearbox covet

Proceed as follows:

v ®  Put the cover in an oven and heat up to 180-160Q° C
(300-350" F).
B Using puller 14307000 (42 in fig 90 remove

the main shaft ball bearing

B Remove the clutch shaft roller bearing using pui-
ler 14913100 (39 n fig. 101

®  Remove the layshaft seal
B Undo the lockplate securing screws
®  Remove lockplate

B Remove the layshaft bearing by the 4 of puller
17 9492 60 (41 in fig. 102)

17.2 CHECKING AND OVERHAULING THE
GEARBOX COMPONENTS

Gearbox and cover

Check for any cracks or nicks, smoothness of the

100 union faces, and if the bosses thread is stnpped
Rubber seals
Whenever these are removed from their housings.
it is best {0 change them to assure perfect tightness
Ball and roller bearings
i
Check their condition and make sure they are not
too slack in their housings. All rolling surfaces, balls {
= and/or rollers should show up very bright and
smooth. -
Main shaft !
Check wear of the gear teeth and replace the shaft {
if unduty worn.
. {
'High speed gear aon main shait (
Check for nicks o/excessive wear and if necessary
repiace the gear. {
High speed gear bushing (
Ensure the surface contacted by the rollers s guite {
smooth, also the surface of the inner grooves |f
scored or nicked, replace the bushing S
High speed bushing retainer {
Replace it if scored or not perfectly smooth. (
Thrust spring for high speed gear bush retainer (
it deformed or has lost its efficicncy, replace it (
When compressed to 8 mm (.031”), the spring should
101 have a load of 1.40 kg -~ 5% (3.1 Ibs). (
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Layshaft

Should show up very smooth at its contact surfaces.
If scored or the threaded portions are stripped, re-
place the shaft.

Sliding muff

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

Gears on layshaft

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

Roiler bearing securing nut on layshaft

Ensure its thread is still in gdod condition. If strip-
ped or damaged, replace the nut.

Bushings for roiler cages - 1st, 2nd, 3rd, and 4th
speed gears on layshaft '

Check that the surface contacted by the cages is
not scored or nicked. Replace the bushing if not per-
fectly smooth.

Roller cages for 1st, 2nd, 3rd, and 4 th speed gears
on layshaft

ﬁ{ers in the cages are in good con-

Ensure that a ‘
place the cages.

dition or els

Ensuré “that: {ing..surfaces are dead smooth
and not worn to ‘syich an extent as to have lost their
criginal hardness. Also, ‘that the pawls operating in
the drum splines ate not-unduly worn. If so, replace
the forks.

Gear selector drum

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

Gear selector pawis

Check straightness and wear and replace as neces-
sary.

Selector drum carrying rods and gearshift forks

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

Clutch shaft

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

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

Lockplate for fixed body lockring to shaft

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

Seal between clutch fixed body and bearing on
clutch shaft

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

Inner clutch fixed body on shaft

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

Cush plate retainer on cluich shaft

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

Cush piate on shaft j

Needs no maintenance except making sure that its
inner grooves are quite smooth.

Cush spring on shaft

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

Coupling sleeve on clutch shaft

Check smoothness of the internal splines and wear
at the engaging ehq: T

sl .
\ laiz gear on clutch shaft
Should not show excessive wear of the teeth. Teeth
contact surfaces and inner grooves should be quite
smooth. If not, replace the gear.
Gear selector |
Check the pin on the drum pawls. If hardened or if
the two pawls do not slide freely in their seals, re-
place the selector.
Oil leakages from the gear box
After determining that the oil leaks from the gear
box, proceed as follows:
1 Porosity
if the leakage is due to porosity, this can ben reme-
died on an assembled gear box as follows:
M secure the clutch operating lever to the gearbox
by means of a rubber band;
B set up the complete gear box on a bench with
the clutch housing turned upwards;
= fill up the clutch housing with water and holding
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the seal with your fingers, blow compressed air
through the hole in the breather plug (see fig. 103).
If there are any blowholes in the casting, bubbies
will appear in the water. In such a case, mark off
the position and seal up the hole with compound
00 01 02 00 (58 fig. 35).

2 Oil seeps through between clutch seal and inner
body

®  empty the clutch housing, lubricate the O’ring
and holding the seal with your fingers, blow com-
pressed air through the breather vent and watch if
any bubbles form between seal and inner clutch
body.

If required, it is necessary to change the seal or
the fixed clutch body.

3 0Oil seeping through between clutch body and
shaft
Check the two seals on the clutch shaft.

4 Oil seeping through between clutch shaft

and operating rod :

Ensure the rod is straight, not scored, bent, or da-
maged. Make sure both taper bushings are correc-
tly fitted (see «A» in fig. 103/1).

if these have lost their elasticity or have crumbled,
replace them. Oil leaking from here may drop on
the clutch plates and cause clutch slipping.

5 Oil seeping through the O’ring in cover and
selecior spindle

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

6 Oil leakage between the thrust bearing carrying

. the ouier bod, and cover

Check smoothness of cover housing and that the
seal on t1e outer body has not crumbled or has lost
its elasticity. Replace, as necessary.

-

17.3 ASSEMBLING THE GEARBOX ON THE

BENCH

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

®  Bearing in gearbox and cover.

As a first operation, the bearing housings and races
should be thoroughly cleaned with a solvent, prefe-
rably thychloroethylene. Then, using a loctite soaked
brush, lightly smear the outer races of the bearing
housings in the gearbox and cover.

Make sure that no loctite enters into the balls and/or
rollers.

The bearings to be fitted with loctite are:

®  clutch shaft bearing in gearbox;

® layshaft bearing in gearbox;

B |ayshaft bearing in gearbox cover;

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

Pressing of bearings in the gearbox housings

f After smearing with Loctite, the clutch shaft bea-
ring is pressed into its housing by means of punch
N. 14 92 893 00 (43 in fig. 104).
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® The outer race of layshaft bearing is pressed in
by the aid of punch N. 1492 91 00 (44 in fig. 105).

® Main shaft bearing is pressed in with punch
14 9288 00 (45 in fig. 106).

Pressing of bearings in gearbox cover housings

After smearing with Loctite, press the layshaft bea-
ring in its housing by the aid of punch 1492 8900
(43 in fig. 107).

The main shaft bearing is .pressed in with punch
14929000 (46 in fig. 108).

The clutch shaft bearing is pressed in with punch
N. 14 92 88 00 (45 in fig. 109).

After pressing the bearings intc their housings, leave
them to rest for about 12 hours to allow the Loctite
compound to dry up completely before proceeding
with re-assembling the other gearbox companents

Assembling the clutch shaft bearing retainers in the
gearbox and the layshaft bearing retainers in
the cover

Ensure these retainers are perfectly adherent to
the bearing outer race The threaded portion of
the retainer bolts should be smeared with Loctite
N. 00 01 04 00 (59 in fig. 35) before tightening.

Fitting of gearbox seals for ciutch shaft and seals in
cover for layshaft and selector shaft

The seal for the clutch shaft in the gearbox is fit-
ted using nunch N. 14 8294 00 {47 in fig. 110).
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The seal on the gearbox cover for layshaft is fitted
using punch N. 149295 00 (48 in fig. 111).

The selector shaft seal has to be inserted in its hous-
ing on the gear box cover (“A” fig. 111).

Fitting the selector assembly
in gearbox cover
(«A» fig. 111/1)

Fit spring «A» on the selector spindle as shown in
fig. 111/1.

Using a suitable tool, adjust distance «B», according
to the spindle diameter.

110

. 108,

-

) 109 111
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Then fit the selector spindle on the cover and tigh-
ten eccentric screw «B» with locknut «A» on the
cover (fig. 118).

Re-fitting the gearbox components

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

Re-fitting the main shaft in the box

Before re-assembling the main shaft in the box, it
should be shimmed so that between the gearbox
bearing and cover bearing there is a distance of
167.1-167.2 mm (6.578-6.582") (see fig. 112).This di-
stance is obtained with shims which are available
in the following sizes 2-2.1-2.2-2.4 mm (.078-.082-.086-
.094”) (see fig. 112). The shims are fitted between the
gearbox bearing and the throwout bearing.

After shimming, press the roller bearing race on the
shaft using tool part N. 17 84 54 60 (32 in fig. 113).

Layshaft

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

11i/1 On the shaft, gearbox end

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

® roiler cage for the 2nd speed gear on bushing;

® 2nd sbeed gear on the cage with front engaging
dogs turned towards the gearbox cover;

® shim between 2nd and 3rd speed gear;

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

= roller cage for 3rd speed gear on bushing;

B 3rd speed gear bushing with its head facing the
sliding sleeve; .

167.1-167.2 (6.578+6.582")
/
mm 2 (.078") AH__ [
mm 2.1 (.082") N [~ I°
mm 22 (086%) \ w% N e O
mm 2.4 (094" \ Yihrrrrrsdr s i
| ———
, L
U \ N Ji
__1' ey
55 N\ 72772
4 7 '%“
i el
eSS o | 18.3518.50

(723+.727")
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®m  fixed sleeve on shaft, ensuring the stepped down
end faces the 3rd gear;

B  the inner race of the 4th speed gear using tool
1494 86 00 (49 in fig. 114);

=  gsliding sleeve for 3rd and 4th gear engagement
with the stepped down end facing the 3rd speed
gear;

® the complete rolier cage on bushing;

®  4th speed gear, ensuring the front engaging dogs
face the sliding sleeve;

On the shaft gearbox cover end

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

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

®  jow speed ygear on cage;

®  roller cage on bushing for low gear;

® seal on shaft groove; ]

® high speed gear with stepped down end fitted in
the seal.




Shimming the layshaft

Fit adjusting washer at the ith speed gear side and
add shims until between these and the high speed
gear there is a distance of 1447-1452 mm (5.692-
5.7157).

For this measurement remove «O» 1nng in between
the 1st and 2nd gears (see fig. 92}

Fit roller bearing on shaft at the 4th speed gear side
{fig. 90).

Tighten the nut on the shaft at ths 4th spee gear
side smearing its thread with Loclite and hammering
on the nut tang with a chisel in correspondence with
the shaft groove in order to form a stop for the nut.
Fit now the complete layshaft in the gearbox

Gear selection forks and selector drum in gearbox

Before re-fitting the splined drum, it is necessary to
measure the distance existing between the two side
shoulders from box to cover. This measuremen: is
taken with a depth gauge and should include the
gasket thickness as well.

After fitting the striker fork spindle the 1 mm stan-
dard washer on the clutch housing side (See fig 119)
and the spindie retainers on the dther side, measure
the overall length of the complete drum assembly.
On the spindle retainer add a shim of such a size
as to obtain an overall length of the clutch assembly
lower than 0.2 - 0.3 mm (.0078 - 0118") the previously
measured backlash.

Introduce now the complete drum assembly in the
box and fit:

® The low, 2nd, 3rd, and 4 th speed selector
forks on the layshaft sliding muff.

® The splined selector drum complete with rod
it its housing in the gear box with a 1 mm spacer
_ (.0039"). st e e

Looking through :reicrifice in the ratchet pawl, it
should be ascertained that one of the 6 slots in the
drurm i$ in axis with the pawl hole

® Tihe fork fingers in the drum grooves. To
position these in the grooves, use special tool part
N. 1492 8C 00 (50 in fig. 115).

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

% The fork retaf‘ning rod into the fork holes

B Assemble the neutral indicator unit in the geai-
box, ensuring that the blade contacts the button in
the drum and the bent side is lacing the clutch shaft

Refitting the clutch shaft

First of all assemble the following parts on the shaft:
B idle gear with engaging teeth facing the gearbox
cover;

B coupling sieeve with its engaging dogs facing the:
idle gear;

®  spring on muft;

®  cush spring plate;

B using special tool 129059 00 (29 fig. 96) positio-
ned on the spring pressure plate, compress the
spring until the 2 reiainers can be inserted in the slot
machined in the clutch shaft;




= fit spacer nut;

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

®  seal in its groove on the shaft;
®m il scoop between shaft and gearbox bearing;

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

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

Proceed as follows:

@ Fit roller cage and high speed gear on bushing.

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

® |ntroduce the spring in the shaft drilling and po-
sition stop pin on top of the spring.

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

® Turn the bushing tc the right or left until the stop
pin clicks into one of the 6 inner grooves of the bush.

® Fit high speed engaging sleeve with selector fork

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

Assembly of gearbox cover

NB In re-assembling the gearbox cover complete
with selector unit, ensure the selector drum is- set
in the neutral position as otherwise the selector
pawls might not enter freely in the two slots indi-
cated by the arrows in fig. 117.

Screw in the 4 cover screws lightly.

® |nsert the speedo drive pin in the cover, screwing
it down fully.

®  On the layshaft fit: O’ring, shim, speedo -drive
gear, and its stop ball.

" Fit provisionally the layshaft securing nut.

®  Mount tool 149287 00 (51 in fig. 118) on the se-
lector shaft.

®  Adjust the gearshift control by means of screw
«An», after having undone locknut «B» in fig. 118 until
gear engagement is smooth.

® Check gear engagement by changing up and
down from low to high spegd and feeling for the
neutral position. if gearshifting presents some dif-
ficuity, take the gearbox cover down again and re-
move or add some shims betwee: drum and gearbox,
if the difficulty lies in engaging low and 3rd gear,




118

51

and between gearbox cover and drum, if 2 nd and
4th gear do not engage smoothly.

Shim sizes available for this operation are: 0.6, 0.8,
1, and 1.2 mm (.023, .031, .039, .047") see fig. 119.
After shimming refit the cover as above described
and check again if all gears engage properily.

Iif so, lock the layshaft nut tightly using tool
N. 14905400 (35 in fig. 91) and layshaft holdfast
tool 1290 7100 (34 -in fig. 91).

After tightening this nut, hammer it with a chisel in
correspondence of the shaft groove to lock it com-
pletely. ,

Tighten the cover securing screws and remove the
tool previously fitted on the selector shaft. Insert the
operating lever in the selector shaft and tighten its
Securing screw.

Lock tightly the oil breather plug which is also the
retainer of the spring and stop pin on the gearbox.

Refitting the inner body and clutch unit on shaft
Assemble:

®  bearing-inner body seal;
® inner body;
B safety washer; i

® jnner body locking nut on ciutch shaft. Tighten
this nut using tool N. 14912800 (36 in fig. 94) and
hook wrencn N. 1491 26 00 (37 in fig. 95);

® bend one ear of the lockpiate in orie of the lock- .
nut grooves.

Fitted with loctite

TS
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Refitting the complete clutch unit on the main shaft
and in gearbox cover (fig. 103/1)

Refit:

® inner body «B»,

= throwout bearing «C» on inner body;

/ outer body «D» fitted with seal on gearbox cover
«E»;

m  control rod «F» in the shaft, gearbox side:

®  complete operating lever on gearbox caver with
adjusting screw and locknut, also securing locknut
with cotter pins «G»;

® jever return spring «H» in its housing in the
gearbox. i

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

To assemblie the gearbox on the engine proceed as
follows:

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

®  Screw in the stud bolts and screws.

Adjusting the clutch operating lever

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

® screw in or out adjusting screw «B» after loo-
sening counternut «A». The distance to be obtained
irom the gearbox cover to the cerizr of the round
slot which retains the cable terminal is 75 mm (2.95")
(see. «C» in fig. 120).
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m, REAR DRIVE

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

Before removing any part from this drain the o
completely. ) .

Do this by undoing the nuts securing the box to the
rear swing arm and withdrawing the 5hoy with gos
ket «Do».

Take out the housing complete with pinion F. o
seal «F» from the housing.

Remove cover «H., gaskets «L» wiir spacer M
From the hollow spindle remove the roi'er Lear ' g
inner race using pulier 179483 60 (27 n fig 122:
From the box remove spacer «QO» <eal ‘P

roller bearing «Q».

Remove the outer roller bearing race using gt
129069 00 (15 in fig. 123)

Housing components

To remove the nut securing the pinion to the hous-
ing, use tonl 12907100 (34 in fig. 124} and a hooked
wrench. : /

From the housing remove: -

®  bevel pinion and its shims:
®  taper bearings;

®  bearing outer race by the aid of puller numuer
17 94 50 60 (40 in fig. 125):

®  Dbearing spacer;

® bare housing.
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1 0.15 mm (.0039 +.0059")

Pinion shimming: available size: Available shim sizes 0.8-0 9-1-1.1-1.2-
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18.2 INSPECTION AND OVERHAULS

Drive box

Ensure that:
B there are no cracks or leakages in the casing;
B the bearing housing is not damaged or scored;

®  the union faces are not scored or damaged and
perfectly smooth;

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

® all gaskets shouid be replaced even if they ap-
pear to be still in good condition.

Drive box flange

Ensure that:
B8 flange is not cracked;
B union faces are not scored or nicked,;

®  bearing and seal housings are not scored or nic-
ked;

®m  efficiency of the seal. If crumbled or damaged,
replace it. i

Distance shims

Are available in 6 different sizes:
08-09-1-11-12-13 mm (.031 - .035 - .039 -
.043 - .047 - .0517).

Ensure the union faces are not scored or nicked.

Internal toothed spindle for reai wheel coupling

Ensuré the surface supporting the ball bearings is
<aultless and dead smooth, also the internal teeth

are undamaged. -7 |

BRevel g:-ar set

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

Cage retaining rirllg

Make sure the contact surfaces are dead smooth
and not worn.

Replace as necessary.

Rear wheel spindle distance piece

Check integrity of all contact surfaces.

Gearing housings

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

Bearing spacer

125 Ensure that its contact surfaces are not damaged.
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Bearing spacer shims

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

Bevel set securing nut in bearing housing

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

Rubber seals

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

Drive shaft sleeve for bevel pinion

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

Circlips on main shaft

Ensure of their perfect efficiency. if they bave lost
their elasticity, replace them.

Drive shaft

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

Double cardan joint

Ensure the internal splites are dead zmooth and
free from chipping or scoring. Ensure that the arti-

culation is not too siack or has hardened excessively.
It necessary, replace the joint.

Gaiter retaining bands

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

Bevel pinion-crown wheel selection

Ensure that both pinion and wheel bear the same
letter («A» or «B», fig. 126).

Oil leakages from the rear box drive

This check is done as follows:

® Fit toot «C» on the box (fig. 127). This tool can be
made up using an arm of an old swing fork (right),

welding on top of it a small plate fitting ‘an air tube

valve.

1 Porosity

®  Place the box in a water full basin and blow com-
pressed air through the valve on tool «C» (fig. 127).
Any porosity will be evidenced by bubbles in the
watar. i

Arter detection, these are best eliminated using Dev-
con «F» compound N. 0001 02 00 {58 in fig. 35).

2 Oil leakage beiween seal and hollow spindle

Ensure the seal is mounted with its lips and spring
facing inwards, also it has not lost its elasticity or
has crumbled.

"Check smoothness of the hollow spindle surface

contacting the seal. If necessary, change the spindle
and/or the seal:

838
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3 Oil seeping through the box and the bottom
suspension securing spindle

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

'3
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18.3 RE-ASSEMBLY

. Taper berring outer races in the housing

128

These are fitted using special p_:irh part N. 1794 51 60 -

(53 in fig. 128).

Housing and its components

Assemple these reversing the dismantling sequence
ensuring that if no parts have been changed, the
number of shimns between spacer and bearing, also
between bearing and bevel gear is the same,

If any part has been replaced, a new shimming will
be required.

The nut is tightened using hoiding tool 129071 Q0
(34 in fig. 124" 2nd a wrench. If properly shimmed up.

the pinicn should tura freely but withaui any play
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Pressing the inner race of the roller bearing on
drilled pin

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

Pressing the outer race of the roller bearing in the
box

Do this using tool part N. 1794 8860 (56 in fig. 130).

Housing on the box (fig. 131)

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

Fitting the cover on drive box (fig. 132)

Proceed as foillows:

®  Position gasket «A» on the box, fit shim «B», and
then the other gasket «A», paying attention to the
alignment of the lubricating holes.

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

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

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

130
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B Tighten the housing complete with pinion to the
drive box using a couple of ruts «A», washers, and .
spacers and this only provisionally.

®  Smear the crown teeth with lead oxide.

®  Now provisionally set up this group (crown wheel-
hollow spindie-cover gaskets and spacer) in the box,
heeding to the arrow and the wording «BASSO»
(low side). =

® tnsert the legs of universal puller «<A» (fig. 133)
and secure them inside the drilled pin.

B n this fit a piece of light alloy «B» and screw the
extractor on it,

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

B Different size shims are available for this adju-
stment.

Checking the crown-pinion clearance

If the pinion crown contact is correct, the mark on
the pinion teeth will be as shown in «1», pinion seen
from driving side (fig. 124). |

If the contact is as shown at «2» (fig. 134), this
means the crown is too near the pinion. Move the
crown wheel away from the pinion and increase the
shim thickness.

il the contact is as shown at «3», the pinicn is too

near the rotational axis of the crown. Move away
the pinioii and reduce thickness of the bearing-pi-
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nion shim (see arrow «B» fig. 133/1).

If the contact is as shown at «4» (fig. 134), the pi-
nion is too far from the rotational axis of the crown.:

vvv'v-vv"-'-"-'-'

) Move pinion neare: to the crown’and increase thick- . .-
ness of the bearing-pinion shim (see arrow «B» fig. " -~
) 133/1). o :
If the contact s as shown at «5» (fig. 134}). the
) crown is too far away from the rotational axis of the
pinion.
) Approach the crown and reduce thickness of the
box-cover adjusting shims. With a correct contact,
) the pinion-crown clearance should be 0.10-0.15 mm
(.0039-.0059"). /

Assembling the box on the R’'H arm of the swing fork

%= Fit the wheel spindle spacer in the box.

) "= After fitting the sleeve and spindle on the pinion,

position the seal on housing «G» (fig. 121}, and sip
) the rear drive box compiete with shafts on to the
double cardan joint and the 4 studs in the holes of
the swing fork right arm «A», fig. 134.

"= Insert rear wheel spindle «B» (fig. 134/1) through
) the L/H arm of the rear fork and the drive box.

#= Tighten nuts «C» (fig. 134/1) with their washers.
) Then withdraw wheel spindle «B» which should co-
me out effortlessly.

) it it offers any resistance, it is necessary to loosen
nuts «C» and turn the box to the right or to the left
until the spindle can be withdrawn {rom the box and
the swing fork arm without any effort.

}
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m FRAME

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

A Inspecting and overhauling the frame

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

B Center stand return spring

Ensure it has not fost its elasticity.

Under a load of 30 kg == 5% (62 Ibs), the spring
should extend 10 mm (.39”).

Free length is 94-95 mm (3.70-3.74").

C Side stand return spring

Be sure it is still efficient.
Under a load of 10.2 kg (22 lbs), the spring should
extend 7 mm (.27“). Free length is 183 mm (7.207).
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m REAR SUSPENSION

The machine fits 2 rear shock absorbers with hy-
draulic dampers that can be adjusted to 3 different
positions using the wrench supplied in the tool kit.
In case of improper damper operation, they should
be returned to the manufacturers for overhauling
(see drawing fig. 136 «V1000 G5» and fig. 138 «1000
SP»).

Spring features - V1000 G 5 (fig. 137)

Free length: 293 mm (11.53").

Length under 108 kg load (238 Ibs) shouid be 212 mm
(8.34").

Length under 130 kg (286 Ibs) should be 195.5 mm
(7.69™).

Length under a load of 232 kg (510 Ibs) should be
138 mm (5.437).
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Free length: 280 mm (11.023").
Length under a load of 52 kg (114 lbs) shouid be

237 mm (9.33").
Length under a load of 103 kg (226 Ibs) ‘should be

197 mm (7.75").
Length under a load of 145 kg (320 Ibs) should be

168 mm (6.617).
Length under a load of 232 kg (510 |bs) should be

135 mm (5.31"). » , |
If any spring has deformed or is not within the above
limits, replace.

D
D
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4 1000 SP (fig. 138/1)
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FRONT SUSPENSION AND
STEERING

FRONT FORK
Removal from machine (fig. 139)

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

8 Remove windshieid.

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

®  Remove screws «A» and disconnect hydraulic ca-
liper «B» from the fork covers.

8 Undo screws «Ms, remove clips «N», and refit
screws «M.

® Undo screw and washer «P» disconnect steering
damper «L» from bottom yoke «Q».

®  Undo boits «C» and remove the headlight from
the fork lugs. :

® Undo pinch bolt «D» retaining handiebar «O»
and tilt the handlebar complete with instruments and
controls over the fuel tank i

¥ Undc nut «E» and steering unit securing bolts
«F» and «G».

®  Undo nut «H. and take out bearing cover «l..
when the fork complete with steering tube can be
lifted up (make sure not to drop the bottom fork
coversj.

Dismantling the fork cover with rod and damper'
from the fork legs (fig. 140)

After removing the front wheel from. the fork legs.

" frant Yender, headlight. and calipers. procee” as
follows: - ‘

®  Undo top screws «A» securing the cover assem-
bly to fork tubes «Ba. _—
/ Move housings «C» upwards.

®  Slide out the fork legs «D» complete with dam-
pers from fork rods «B».

Removing the forly inner tubes {(fig. 141}

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

B Allen screws securing the fork legs to the top link-
ing piate «A».

= Allen screws securing the fork legs to bottom yo-
ke «B» and slip out both fork tubes «C» (See arrow
«Dn).

Front fork components (fig. 142)

Screw, front fork tube securing.
Washers.

Spacer.

Screw, damper.

Screw.

Washer

D AW N =
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7 Fork sleeve.

8 Screw, spindle securing.

9 Nut, spindle screw.

10 Oil drain screw from fork legs.
11 Washer, oil drain screw.

12 Studs, fender securing.

13 Dust caps.

14 Seal rings.
15 Bottom caps.
16 Circlips.

17 Rod ends.

18 Tubes.

19 Damper nuts.

20 Nylon caps, spring return.

21 Dampers.

22 Upper fork caps.

23 Gaskets, upper caps.

24 Bearings, cover retaining. )
25 Stay tubes. .

26 Springs, lower.
27 Spacers.

28 Top springs.
29 Fork sleeves.
30 Bottom yoke.

inspections

Ensure that the chromed section of the fork rod
which slides in the bottom cover is in good condi-
tion and free from scorings. Ensure also the rod
is perfectly straight and the threaded section unda-
maged. " : ’ ‘

Rod diameter {chromed portion): 34.715-34.680 mm
{1.3662-1.365"). The bottom fork cover is in light
aifoy. Ensure its inner part is not scored or exces-
s ‘ely worn.

I'D of cover is 34.750-34.790 mm {1.367-1.369").

99
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Original rod-cover clearance

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

A Free length 95 + 1.5 mm (3.74 = .0059").

B When compressed to 91.5 mm (3.607) should give
a load of 9.3 kg + 3% (20 Ibs).

C When compressed to 60.9 mm (2.39”) should give
a load of 90.7 = 3% (199 ibs).

Fork long spring (fig. 146)

A Free length 336 = 1.5 (13.22 = .0059").

B When compressed to 328 mm (12.91"7) shou!d give
a load of 9.3 kg * 3% (20 ibs + 3%).

C When compressed to 257 mm (10.11”) should gi-
ve a load of 90.7 kg * 3% (199 ibs).

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

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

®  Ensure the dust guard on the fork covers are not
cracked

B Check if the circlip is still efficient.

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

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

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

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

®  Ensure the steering bearings are still in good
state. If not, replace.

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

B Ensure that the two siots-on the inner pawls are
a proper fit (on bush «A») and that the outer paw!
«B» of this bushing is a proper fit into the inner slot
of leg cover «C». |

To ensure if they are properly inserted (after fitting
the damper assembly on the cover «C»), it is neces-
sary to gently turn the leg cover to the right or left
(see arrow «D» until the pawls are heard to click
horiie. At this stage, screw in aluminium screw and
washer «E» on the bottom end of the cover to secure
the damper rod-spring-nut assembly on the cover
itself.

He-assembling the fork and refitting it on the
stearing column

Reverse the dismantling sequence bearing in mind
to finally fill up the legs with oil. :

Quantity required for each leg 0.080 Its {2 oz) for V
1000 G5 and 0.090 (3 oz) for 1000 SP of AGIP F 1 fluid
ATF Dexron or equivalent

Variabies for 1000 ISP
Controls:

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

A Free length- 336 * 1,5 (13.22").

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

C When compressed to 239 mm (9.40”) should gi-
ve a load of 90.7 kg + 3%, (199.993 Ibs).

D When compressed to 219 kg (8.62") should give
a load of 109,5 = 3% kg. (231 Ibs).

Check fork sizes against drawing fig. 144.

Ensure the voltmeter and clock are in good condi-
tions.

Assembly

Reverse the dismantling operations.




E SWINGING ARM
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221 INSPECTION

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

22.2 REMOVING THE BEARINGS FROM THE
SWINGS FORK

Use puller N.18927250 (55 in fig. 149) to remove
the cardan joint bearing (to take out the fork spin-
dle bearings use puller 129047 00) (14 in fig. 150).
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22.3 PRESSING THE OUTER RACES ON THE
SWING ARM TAPER BEARINGS

55

Press these in by the aid of punch N.17 94 52 60 (33
in fig. 151).

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

Press this bearing in using punch 1794 5360 (31 in
fig. 152).

22.5 ADJUSTING THE SWING ARM PLAY (fig. 153)

Ensure the swing fork oscillates freely without any
play.

Be sure both spindles project by the same amount.
This adjustment is best done using a screwdriver
«A» and gauge «B».

149
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_ Rc-assembling'thevfront wheel hub

E]' WHEELS

23.1 REMOVING THE FRONT WHEEL - V 1000 G
(fig 154) .

®  Fit stand part N.18912450 (1 in fig. 35) under
the engine.

®° Undo bolts «F» and «G» that secure caliper «A»
to the L/H leg cover and by lightly raising the cali-
per withdraw it from the brake disc.

®  {Jndo spindle nut «B» on the R/H side.

® Loosen the spindle-teg cover securing screw «C»,
® Take out spindle «D».

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

Removing the front wheel hub (fig. 155)

Operate as follows:

Undo nuts «1» on the braking disc securing screws
to hub «3», and take out screws «2» and spacer «7».
Remove both drake disc spacing flanges «4» and
from these remove bearings «5», circlip, «6» and
finally bearing spacer «8».

Inspection

After stripping the hub; check the brake discs for
scoring, also that the flange joining face is not da-
maged and the circlip stil efficient. Replace, as
necessary.

Reverse the dismantling sequence except that it is
necessary to check wobbling of the disc with a
proper gauge.

Maximum wobble: 0.2 mm (.0078").
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A

Tighten the brake disc nuts to hub with a torgue
wrench set to 2.2-2.4 kgm (16-12 ft. ibs). Ensure
all spokes are properly tensioned and the wheel is

‘well balanced.

Assembling the front wheel on the front fork legs

Reverse the removal sequence.

The spindle nut has to be tightened to a torque loa-
ding of 14-15 kg (100-108 ft'lbs).

Spacer «E» has to be fitted on the R/H side (fig. 154).

23.2 FRONT WHEEL - 1000 SP

Removal from front fork legs (fig. 156)

®  Fit stand N. 18912450 (1 in fig. 35) under the
engine.

® [ oosen screws «A» securing the hydraulic cali-
per «B» to the fork leg, raise the caliper with piping
and pull it out from the disc.

® Undo nut and washer «C» on the wheel spindle
and remove spacer «D». i

® | onsen screws «E» securing the spindie tc fork
rods «E». .
®  Slide out spindle «F» with spacer «G» (from the
L/H side). :

® Remove brake disc from the caliper on the bot-
tom R/H fork sleeve.

Removing the front wheel hub (fig. 157)

® Undo six self-locking nuts «1» and remove six
screws «2». Remove both brake discs <3~

® Using a suitable Punci. c:iove both bearings
«4» with spacer «5».




Inspection . Parallelism Paralleiism
C3mm (0187 < 03 mm (01187
After completely stripping the hub, check for any
brake disc scoring and if the hub portion contacting £ ;
the discs is not damaged. .\wi"rg:%ﬁ-@—ﬂ T
H M ' :
‘ 1

Check also condition of the wheel bearings and if P
any part is not perfectly efficient, replace it. 1 ! :
Be sure the wheel is quite true and there are no " J
axial clearances or wobblings (see fig. 158). ‘

I “
" . 1" Concentricity
0.3 mm (0118

Oftset
0.3 mm (0118
-2 =

i
Oftset I
0.3 mm (0118 ]
—_— —— |

Concentricity

ncentricit
03 mm (.0118™") Concentricity

Reverse the dismantling sequence, ensuring there is 0.3 mm {0118
no disc floating, checking this with a gauge. i
Maximum allowed wobbling: 0.2 mm (.00787).
Tighten the securing screw nuts with a torque 1

wrench set to 2.2-2.4 kgm (16-18 ft./1bs).

Re-assembling the wheel hub i j
b
)
[

The agmissitle

error is

Re-assembling the wheel on the fork legs

Reverse the dismantling operations. &nsure spacer
«D» on spindle «F» is fitted on the R/H side and spa-
cer «G» on the left (fig. 156).

The spindle nut is tightened to 14-15 kgm (100-108
ft./Ibs) with a torque wrench.

23.3 REAR WHEEL - V1000 G 5

Removing the rear wheel from the swing fork arm
and rear drive box (fig. 159)

FProcend as follows:
®  Undo the bolt securing the L/H muffler to the

~frame, remove clip and the muffler from the exhauct | 158
pipe.
® Undo nut «B» on the spihdle drive box side.
® | oosen spindle securing balt «C» to swi_nQ fork -
arm.
® Hemove spindle «D» from rear drive box, hub
and swing fork arm.
® Remove brake disc from caliper «E».
® Slip off plate and caliper complete with piping
and secure it to the frame tube.
E Lcan ihe machine to the right just sufficiently to
allow wheel «F» to drop out.
Stripping the rear wheel hub (fig. 160)
Remove screw «1», washer «2», and lockplate «3».
Remove circlip «4», cush drive plate «5» and rubber
blocks «6».
Undo nuts «7» and remove screws «8».
Withdraw brake disc «9».
' Remove seal «10», flage «11», and from this, sea!
«12», bearing «13» and from the other side bearing
«13», ‘washer «14», gasket «15», and finally spacer
) 16,
' Inspection
) ® Ensure the cush plate retaining circlip has not
159

lost its elasticity.
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®  Ensure the cush drive plate in undamaged.

®  Ensure the cush drive rubber blocks have not
hardened or crumbled.

®  Check for any scoring of the brake disc.
® FEnsure the bearing-flange circlip is still efficient.
B Check condition of the bearings.

W Ensure all spokes are properly tensioned and the

wheel is true.

Re-fitting the rear wheel on the swing arm and drive
box

Reverse the dismantling sequence ensuring caliper
plate «E» (fig. 159) is inserted in the swing arm lug.

/

23.4 REAR WHEEL - 1000 SP

Removal (fig. 161)

Proceed as foliows:

®  Set the vehicle up on the center stand.

® |oosen spindle securing nut «A» with waster «B»
from spindle «C»; drive box side.

= | oosen screw «D» securing spindle «C» to the
swing fork arm.

E  Withdraw spindle «C» from drive box, wheel hub,
and the swing arm.

®  Withdraw plate «E» complete with hydraulic ca-
liper and tubing, securing it to the frame tube.

% | ean the machine to the right just sufficiently to
allow the wheel to drop off the swing arm and drive
box.
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Stripping the rear wheel hub (fig. 162)

Operate as follows:

B Undo screw «1» with spring washer «2», remove
flange «3», and friction ring «4».

® Remove cush drive plate «5» and the 12 rubber
blocks.

®  {Indo self locking nuts «7» and remove spindles
«8»<

® Remove brake disc «9» .
B Remove gasket «10».and L/H circlip «iv.
& Remove both bearings «12» and spacer «13».

® Tuake off hub «14» from wheel «15»

Inspection

After all parts have been removed from the hub,
check that:

®  the cush drive blocks are not crumbled or har-
dened;

® the bearing plate is undamaged;

® the flange is not deformed;

® the gasket is still in good condition;
®  Circlip and bearing are undamaged;

®  Brake disc¢ is not scored and the flat surface con-
tacting the disc is undamaged.

® Finally check end play and floatings against draw-
ing fig. 163 and balancing of the wheel (para 23.7).

Re-fitting the rear wheel

Reverse the removal sequence ensuring the plate
carrying caliper «E» (fig. 161) is inserted in the lug
on the L'H swing fork arm.

Parallelism
03 mm { 01187
[

Ofiset .
0.3 mm (.0118")

Concentricity '

0.3 mm (.0118") J::'_‘:_;J

Y i

Parallelism
0.3 mm {.0118"

Concentriciiy
03 mm {0118

The admissible
error is
on this axis
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23.5 TIRES

The tire condition is of main importance as the sta-
bility, riding comfort, and even the rider’s safety are
largely dependent on the state of the tires.

Never use tires with tread less than 2 mm (.078").

An incorrect tire pressure can also affect stability
and cause rapid deterioration of the tire itself.
Correct pressures are:

Front wheel

One or two persons: 2.1 kg/cm” (30 p.s.i.).

Rear wheel: - 1 person 2.4 kg/cm? (34 ps.i.).
2 persons 2.6 kg/cm’ (37 p.s.i.).

These data are intended for normal use (touring). In
case of high way or constant high speed riding, in-
crease tire pressure 0.2 kg/cm? (2.8 p.s.i.).

23.6 TENSIONING THE WHEEL SPOKES - V 1000
G5

Make sure all spokes are properly tight and the
wheel perfectly true.

®  Turn the wheel by hand checking with a siip
gauge for any offsets. If necessary tighten the left or
right spokes until the wheel turns freely without any
wobbling. This check should be made after the first
500 km (300 miles) and then every 1500 km (900
miles).

23.7 WHEEL BALANCING

To improve stability and decrease vibrations at high
speeds, the wheels have 10 be properly balaiced
A good wieel vaie .v'ng is obtained as folows:

B remove the wheel and set it :ip on a forked stand;

B spin the wheel lightly several imes and watch if
it stops always in different positions. If so, the wheel
is perfectly balanced;

® if one point of the wheel always stops at the bot-
tom, put a suitable weight on the other side;

®  repeat the operation until the wheel is correctly
balanced. :

This check should be done after the first 500 km
and then every 1500 km (900 miles).

23.8 TIRE REMOVAL AND REFITTING - V1000G 5

If the tires have an arrow on their sides, fit them as
follows:

8 . the rear wheel with the arrow turned towards the
riding direction;

B the front wheel, with the arrow turned against the
riding direction.

23.9 TIRE REMOVAL AND REFITTING - 1000 SP

This model fits light alloy rims which offer higher
mechanical resistance but may suffer damage from
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a functional and aesthetical aspect if improper tool-
ings is used for the removal and refitting operations.
Under the circumstances, never use tools that have
ribbings or sharp edges on the side contacting the
rim. ‘
The contacting surface of such tooling has to be
very wide, smooth, and with rounded edges. The
use of one of the lubricants available on the mar-
ket for this purpose will greatly facilitate tire sliding
and setting on the rim, preventing also overloads on
the tools. .

It is also very important for the tire beads to be pro-
perly entered into the center rim groove.

If the tires have an arrow on their sides, fit them as
follows;

B the rear wheel with the arrow turned towards the
riding direction;

®  the front wheel, with the arrow turned against the
riding direction.

23.10 CHECKING AND OVERHAULING THE
BRAKING CIRCUITS - RIGHT FRONT, LEFT FRONT,

AND REAR BRAKES (fig. 164 and 165/1)

1 MAINTENANCE

Foi a good working of the brakes, the following in-
structions should be strictly followed:

B Periodically check the fluid level in the reservoir
for the front and rear master cylinders: it should ne¢-
ver fall below the partition in the reservoir

% Periodically or whenever necessary top up the
fluid in the reservoirs (every 5000 km = 3000 miles
or so). For topping up use only fresh fluid taken from
sealed containers to be opened just before use.

® Every 15000 km (9500 miles ~r so) or at lcast
once a year, completely renew the oit iri ine brake
circuits.

The fluid fiexible pipes have to be always full and
without air; a long and elastic movement of control
levers «B» evidences the presence of air inside the
pipes.

When cleaning the braking circuits use only fresh
fluid. Never use alcohol to clean or compressed air
to dry. Use: AGIP F 1 Brake Fluid (SAE J 1703 B).

2 AIR BLEEDING FROM BRAKING CIRCUITS -
V1000 G 5 (fig. 165)

This operation is required when the movement of
the control levers is long and elastic because of the
presence of air inside the braking circuits.

To bleed the air, operate as follows:

Braking circuit for right front brake

B Turn the handlebar until fluid reservoir «A» rea-
ches the horizontal position.

B Fill up reservoir, if necessary, taking care that
during the bleeding operation the fluid does not go
lower than the transparent section of it.

® Act on one caliper half «F» at the time as follows:

1 remove rubber covers and fit a transparent fle-
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xible duct «G» of which the othar end is plunged in
transparent container «H» partially filled with fluid
of the same type.

2 Loosen drain plug «E».

3 Completely operate control lever «B» on the han-
dlebar several times: release it slowly and wait a few
seconds before pulling it again. Repeat the operation
until the pipe plunged into the transparent container
«G» emits airless fluid.

4 Keep control lever «B» fully pulied and lock drain
piug «E». Then remove plastic pipe «G» and remount
the rubber cap on drain plug. If the bleeding opera-
tion has been correctly dane, a direct and efficient
working of the fluid will be immediately perceived
after the initial idle movement of lever «B». If not,
repeat the air bleeding operation.

Front left and rear braking circuit (fig. 166)

Carry out the same operations as indicated in «Check-
ing the brake fluid level and changing the brake
fluid in the reservoir» except point 1 and in «Bra-
king circuit for the right front brake» except points
«3» and «4» which are replaced as follows:

1 Fuid level in the reszrvoir is indicated by warning
light «10» in fig. 4 located on the instrument panel.
Fill up when this light comes on.

3 Completely operate pedal «B» etc.
4 Keep pedal «B» fully pressed down etc.

Checking the brake fluid level and changing the
brake fluid in res~;voir (f|g 165 166) - Model «V 1000
G 5» , ,

For efficient. brake. operation, the following direc-
tlons Quould be: followed strictly:

1. Pnnoarr,ally check the fluid level in reservoir-.s».
It should never be below the transparent part of the
reservoir partition. BN

2 Penodlcally or whenever necessary, top up fluid
reservoir «A» after loosemng plug «D» and taking
off the gaiter (fig. 165).

When the fluid falls under le' 3! in the reservoir for
the front left and rear brakes, this is warned by an
optical indicator on the panel «10» in fig. 10 connec-
ted to solenoid «C» (fig. 166}.

To top up this reservoir it is necessary to undo plug
«D» of master cylinder «A» (fig. 166), after discon-
necting the electrical connections.

To top up use only fresh fluid taken from sealed
containers to be opened just before use.

3 Completely renew the brake fluid every 15.000 km
(9500 miles) or at least once a year. The flexible
pipes should always be full and without air. A long
and elastic movement of control levers «B» eviden-
ces the presence of air inside the pipes.

When cleaning the braking circuits use only fresh
fluid.

Never use alcohol to clean or compressed air to dry.
Metal parts are best cleaned with Trichloroethylene.
Fluid to be used: AGIP F. 1. Brake fluid - SAEJ
1703 B. .
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4 Air bleeding from tre brake circuits 1000 SP
{fig. 167-168)

This operation is required whenever the movement
of the control levers is long and elastic due to the
presence of air bubbles in the circuits.

Braking circuit for right front brake (fig. 167)

s Turn the reservoir until the master-cylinder-re-
servoir assembly reaches the horizontal position.

®  |f necessary, top up fluid reservoir «A», ensuring
that during the bleeding operation the fluid level
does not drop below the transparent section.

By acting on caliper«E»:

1 Take off rubber caps «M» and on drain plug «F»
fit a transparent flexible pipe «G» of which the other
end is ptunged into a transparent container «H» par-
tially filled up with fuid of the same type.

2 Loosen drain plug «F».

3 Pull handlebar control lever «B» and release it
slowly, waiting a few seconds before pulling it again.
Repeat the operation several times until airless fluid
comes out from the pipe at the container end.

4 Keep control lever «B» fully pulled and tighten
drain plug «F». Then remove pipe «G» and refit rub-
ber caps «M» on the drain plug.

if the air bleeding operation has been carried out
correctly, the efficiency of the braking action will
be immediately felt after the initial movement of le-
ver «B».

If not, repeat the operation.

5. FRONT LEFT AND REAR BRAKE CIRCUITS
_‘_’. - ~7 .Bleé‘ding the air fr-.';ri) fine master cylinder to the
) __pressure tontrol valve {tig. 168)

¥

1 %ill up reservoir «I» (fig. 169), ensuring that du-
ring the bieeding operation the fiuid does not drop
below the. minimum level.

2 Bleed the air from control valve «L»:

® fit a trasparent pipe «G» on drain plug «F» with
the other pipe end plunged into a transparent con-
tainer «H» partially filled up with fluid of the same
type;

®  jgosen plug «F».

3 Operate the brake control pedal «F» (fig. 169)
releasing it slowiy and waiting a few seconds before
pushing it down again. Do this several times until pipe
end «G» plunged into the container emits airless
fluid.

4 Keep pedal «F» fully pressed down and lock
drain plug «F» (fig. 169). Remave pipe «G» and refit
rubber cap «M» on drain plug «F».

Bleeding the air from the flow control valve and the
rear wheel brake disc caliper (fig. 168)

Proceed as previously except point 2 which is repla-
ced as follows:

) 2 After removing rubber cap «M», on drain plug 166
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«F» of caliper «E» on the L/H swing fork arm fit tran-
sparent flexible pipe «G» with the other end immer
ged in trasparent container «H» partially filed with
fluid of same type.

Bleeding the air from the pressure control vaive
to the caliper on the L/H fork cover (fig. 168)

Proceed as previously described (points 1, 3, 4) whi-
le point 2 is replaced by:

2 Remove rubber cap «M» and on drain plug «F»
of L/H caliper «E» fit transparent pipe «G» with the
other end plunged in container «H» partially filled
with fluid of same type.

If the air bleeding operation from the front left and
rear brake circuits has been done correctly, the ef-
ficiency of the braking action will be felt immedia-
tely after the initial run of the pedal. If not, repeat
the operation.

6 Checking the brake fluid level and changing the
brake fluid in the reservoirs-master cylinders (fig.
167-168 - 1000 SP)

{
For good brake operation, these directicns should
be followed strictly:

1 Check the fluid level frequently. It should never be
below the transparent section «C» of reservoir «A».

2 Periodically, or whenever necessary, tcp up re-
servoir «A» after loosening cap «D» ard removing
the gaiter (fig. 167).

The fluid level for the ieft front and rear brake re-
servoir is indicated by a warning light (10 in fig. 11)
on the panel which is connected to solenoid «H»
on the plug (see fig. 169).

To top up this reservoir it is necessary to undo plug

«H» Of master cylinder «l» (fig. 169), after disconie=T" ..

“-nécting all electrical cables. To top up use only fresh
fiuid taken from sealed containers to be opened just
before use. »

3 Every 15000 km (9500 miles) or at least once a
vear renew the brake fluid completely

The fuel pipes should aiways be full and without air:
a long and elastic movement of control lever «B»
evidences the presence of air inside the pipes.
When cleaning )he braking circuits, use only fresh
fluid.

Under no circumstances, should alcohol be used for
cleaning or compressed aiw for drying For metal
parts use Trichicroethyiene. Fluid to be used  Agqif
F. 1. Brake Fluid SAE J 1703 B.

7 General procedure to be followed in removing
any of the braking circuit components

All external parts of the brake circuits shouid be
cleaned thoroughly before any attempt is made to
dismantle them. Plug up the pipe ends to prevent
the entrance of foreign matter.

All dismantied metal parts should be cleaned with
trichloroethylene while brake fluid has to be used
for the rubber components.

Ensure that no trichioroethylene gets in touch with
rubber parts. Handle highly precise parts with great




care to avoid possible damages. After cleaning dry
up all parts with a clean cloth and lightly smear the
cylinder walls and piston with brake fiuid to avoid

corrosion.

2311 MASTER CYLINDER FOR THE RIGHT
FRONT BRAKE (fig. 170)

It is located on the R/H side of the handlebar.
Ensure that there is a clearance of 0.05-0.15 mm
(.0019-.0059”) between floater and lever end on the
master cylinder.

If not, adjust as described in para 6.2.

Periodicaliy lubricate scraper ring «7» and the stem
of floater «4» using the specified fluid.

Never use mineral oil or grease.

Overhaul and replacement of parts for the right front
master cylinder
Tools to be used

In case of improper operation of the master cylinder
(fluid leakage at the lever end with decreased brak-
ing efficiency), it is necessary to change gasket «5»
as follows:

1 Drain fluid from the reservoir.

2 Disconnect the pipe frem master cylinder to
right front caliper.

3 Plug up all pipes.

4 Remove master cylinder frcom the handlebar after
taking off the throttle grip and the starter bulion.

5 --Reﬁi_'c;)ye,-:pontrol lever from body «2» after undo-

Uitg aul «€17», washers «18» and «14», aiso screw
. “15”.; el » m" 7

.6 " Insert t6:I 14 92 64 00 (4 in fin 173) into the-fluid
Pass-ride and by lightly-tapping with & mallet push
floater-«4» outwards, making sure nct to score or.

scratch the hole v:alls and the outer surface of the
floater. '

7 From the floater remove scraper «7», Iockring,

a6», and lip seal «5».
8 From master cylinder remove return spring «3».
9 If necessary, remove piug «12» with gaiter «3»,

10 Clean floater and master cylinder body accu-
rately, checking if scored or damaged. Check also
1/D of master cylinder body and O/D of floater. Max
allowed 1/'D of master cylinder hole 12.843 mm
(.5055").

Min allowed O/D of floater 12.657 mm (.4982").

11 Fit new gasket on floater «5» using too!
1892 6500 (5 in fig. 172) and N. 189266 00 (7 in fig.
172). Pay attention to the mounting position of
gasket «5».

12 Fit lockring «6», scraper «7», washer «8» and
return spring «3» on floater.

13 Fit the whole assembly in the master cylinder
hole, fit lockring «8» in its housing using tool
18926700 (9 in fig. 172) and a mallet to tap until
the washer is at its travel end.

14 _Refit control lever on master cylinder «2», secur-
INg In with screws «15», washers «14» and «16». and
NUt «17»,
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15 Refit the complete master cylinder on the R/H
side handlebar, the twist grip control, and the start-
stop switch,

16 Connect the fluid delivery pipe from caliper to
master cylinder body.

17 Check clearance between floater and lever end
on the right front brake master cylinder.

18 Fill up fluid reservoir and bleed the air from the
braking circuit.

19 Refit gaiter «8» and screw in plug «12».

Note - Before mounting moisten all metal and rubber
parts with brake fluid or recommended grease. Ne-
ver use mineral oils or greases.

2312 MASTER CYLINDER FOR LEFT FRONT
AND REAR BRAKES (fig. 173)

It is centrally located on the R/H side of the vehicle.
Remove the R/H side cover to get access to it.
Ensure there is a 0.05-0.15 mm (.0019-.0059") clea-
rance between floater and lever end cn the master
cyilinder. If not, adjust to correzt clearance.
Periodically lubricate scraper ring «9» and floater
stem  «5», using brake fluid. Under no circumstan-

ces whatever mineral oils or greases should be-

used.

——

—Ma,'ster' cylinder body
- Fiston return spring

- Piston

- Yip seal

Piston w*op washer
Wiper ninz,

Wiper ring stop washer
Bellow

Plug, complete

Lever adjusting screw
Crinkie washer

Lever fixing screw
Washer

Self locking nut
Master cylinder fixing screw
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' Overhaulings and replacing components of the L/H
' and rear brakes master cylinder
1 Disconnect the fluid delivery pipe from reservoir
' to banjo union (for model 1000 SF from reservoir
to the union with pressure control valve).
' 2 Drain the fluid from the reservoir. 171
' 3 Plug up fluid delivery pipe.
4 Remove master cylinder from frame.
) 5 Undo nut «17» with washer «16» and remove le-
ver screw «18» and the lever from the master cylin-
. der body.
6 Fit tool 1492 64 00 (4 in fig. 171) into the fluid pas-
' sage hole and push out floater «5» by lightly tapping
with a mallet, taking care not to score or scratch the
) hole walls or the outer surface of the floater «5».
7 From floater «5» remove scraper ring 9, lockring
) «8», and lip seal «7». From the other side remove
toroidal gasket «6». ]
) 8 From the pump body («2») remove return spring
«4» and spring guide cap «3».
' 9 If necessary, remove plug complete with gasket
«14».
) 10 Clean accurately floater and master cylinder, .
checking for any scoring or damages.
) Check also 1/D of master cylinder and O/D of floa-
ter.
) Max allowable hole dia. 15.918 mm (.626").
Max allowable floater dia. 15.832 mm (.622"). 172
' S - Master cylinder body . A - ‘
' T - Spring guide cap T '
- Piston return spring U NS . -
: ' - Piston o -
- Toroidal seal
. - Lip seal . "
», - Stop washer . :
[ J - Wiper ring
- End ring
- Gasket
. - Plug, complete
- Washer
- Self locking nut
’ - Lever fixing screw
] L 173
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11 Refit gasket «7» on floater using tool 14 92 65 00
(6 in fig. 174) and gasket «6» using tool 14 92 66 00 (8
in fig. 174).

12 On floater assemble stop washer «8», scraper
ring «9», and insert return-spring «4» with guide «3»

-on floater.

13 Fit the entire assembly in the master cylinder
hdéle, fit scraper ring retainer «10» in its housing

- using a mallet to tap. on tool 1492 67 00 (10_fig. 174)

until the retainer ic heard to click' home.

14 'Ref_it the complete master cylinder on the frame.’

15 Refit control lever on master cylinder body, se-
curing it with screw «18», washer «.16»A,(and nut «17».

16 Connect the fuel delivery pipe from master cylin-
der to connector (for model 1000 SP from master
cylinder to the connector with pressure control
valve).

17 Re-check clearance between floater and lever
end on the master cylinder. To adjust, operate on
screws «15», after undoing nut «17», till the correct
distance is reached.

18 Fill up the reservoir with fluid up to its maximum
level.

19 Fully screw in plug and washer «14» on the
pump body.

NB Before mounting lightly moisten the rubber and
metal parts with brake fluid: under no circumstances
use mineral oils or greases.

23.13 BRAKE CALIPERS (FRONT LEFT AND REAR
FOR MODEL V 1000 G 5 - REAR FOR 1000 SP
(fig. 175)

1 The calipers consist of two light alloy bodies «2»
and «3» joined up by two screws «8».
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2 A round housing is machined in each caliper half
which acts as a piston guide («5»).

3 Sealing is ensured by a gasket («4») lodged in a
< groove inside the cylinder.

4 The sealing is automatically adjusted as with the
wearing of pads «9», the piston exit out of the cylin-
der housings increases.

5 Dust cap «6» prevents the entrance of moistness
and foreigh matter.

6 The 2 pistons act directly on the 2 pads which are
secured by 2 pins «10». Taper pin «12» pressed
by spring «11» prevents pad flapping and makes disc
setting easier after braking.

7 Cover «13», elastically mounted on top of the
caliper prevents the pads from getting too much wet.
8 Brake fluid is delivered to caliper through the ho-
le in the half body. Hydraulic connection between
caliper bodies is through two inner holes. Sealing is
assured by gasket «7». Each caliper body is provided
with a drain plug «14» for air draining.

23.14 FRONT BRAKE CALIPER - 1000 SP
(fig. 176} i A

It is the same as for model V 1000 G 5 except that
the drain plug is fitted on the caliper without any
ear. ' - ’

A Inspections and controls (fig. 177)

Every 5000 km (2000 miles) check pad wear as fol-
lows: s . -
" Remnve cap «Asx.

Remove taper pin pénd «D», spring «I», and pin

», B -
Fxtract the pads. Thickness should bc:
new pad fonm (3547;

® wear limit 6 mm (236"

»
«
-
]

if under the wear limit, replace the pads. The fric-
tion material should never be used to the point whe-
re the metal plate comes to the surface as if this
contacts the disc irreparable damage would ensue
and there would be no friction for thermal insulation
between fluid apd pad.

Replace pads Js‘ follows:

® Push the pistons into the caliper bodies with
care so as not to damage the dust caps.

T Fit new pads «E».

® Fit pad retaining pins, spring, and center pin.
pln «B»_

After these pad replacing operations it is not neces-
sary to bleed the air from the braking circuits.

All that needs to be done is to actuate the handlebar
control lever or pedal several times until the plun-
gers return to their normal position (pads about
0.2 mm (.0078") away from the disc).

important Do not brake vigorously on new pads but
allow them to settle down completely.

NB When replacing the pads it is well to drain so-
me fluid from the reservoir as the return of the plun-
gers into the cylinder may cause overflowing in the
reservoir.
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B Inspection and replacement of caliper components

The replacement of the sealing gaskets is necessary
when fluid leakages occur. Fluid traces will be seen
on the brake discs and calipers and the fluid ievel
in the reservoirs will get lower and lower.

Fluid leakages also involve poor braking efficiency
and an elastic movement of the control lever or

pedal.
The caliper gaskets are replaced as follows:

1 Remove and plug up fluid delivery pipe.
Remove caliper from fork members.

Remove the pad housing cover.

Remove spring and pins and take out pads.
Separate both half-calipers.

Remove dust guard cap from the leaking caliper
body.

7 Remove piston from caliper half using a compres-
sed air jet, paying attention not to score the piston
surface.

8 Remove the defective gasket from its housing
by the aid of a needle taking care not to score the
cylinder walls.

9 Clean accurately the piston and cylinder hou-
sing, checking their condition. It is well also to check
I/D of the cylinder housing and O/D of the piston.

D oae W N

Calipers for front and rear brakes, V1000 G5 and
front only for 1000 SP
Max admissible cylinder housing dia. 38.071 mm

(1.4977).
Max admissible piston di=z -37.936 mm (1 493"}

—
CO®~NDTNRA W

- -
B W -

- Half caliper, right and teft without lugs
- Half caliper. right and left with lugs

- Seal

- Piston

Dust washer

- Gasket

Caliper joining screw
Pads

- Pad retaining pin
- Pad spring

Pad positioning pin

- Pad protection cover
- Drain plug
- Dust cap
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- Half caliper, right and left, without lugs
- Half caliper, right and left, with lugs
- Sea!

- Piston

- Dust washer

- Gasket )

- Caliper joining screw

- Pads

10 - Pad retaining pin

11 - Pad positioning spring

12 - Pad positioning pin

13 - Pad protection cover

14 - Drain plug

i3 - Dust cap

WOONONBWN

120

. &

D— 4

A

e S
. —B
_E

Caliper for rear brake - 1000 SP

Max cylinder housing dia. 48.071 mm (1.830").
Max piston dia. 47.936 mm (1.887").

10 Fit a new gasket in cylinder housing groove.

11 Fit piston in cylinder housing (int(oduce;t'ﬁi’s by

finger pressure only).

12 Fit dust guard cap c‘hecking for any damage and
secure it in its housina on both piston and caliper
bodies.

13 Join the two caliper bodies, taking care that the
gasket is properly lodged in its housing. Tighten the
screws to a torque wrench load of 4-45 kgm (29-
33 Ibs ft). /

14 Reassemblie caliper on fork member, screwing
in its securing screws to a torque wrench load of.
4 = 4.5 kgm (29-33 Ibs /ft).

15 Fit pads on pins, pin retainer, and spring with
tapered pin.

16 Connect fluid delivery pipe to caliper.
17 Bleed the air from the braking circuit. Do not

use mineral oils or greases.
23.15 BRAKE PADS
Brake pads are marked as follows:

V1000 G5
B front right and rear (white) FERIT |/D 332 GG;
& front left (red) FERIT I/D 330 FF.




1000 SP

®  front (white) FERIT 1/D 322 GG;
® rear (blue) FERIT 1/D 334 FG.

23.16 PIPES

Check the condition of all flexible pipes accurately.
If in any way damaged, replace them immediately.

23.17 BRAKING DISCS

The braking discs are rotating bodies contacted by
the pads during the braking action. Consequently,
their features can markedly affect braking efficiency.
For use on motorcycles, the disc surface has been
specially treated to prevent oxidation.

The same treatment is done on the disc braking
parts but after a few brakings this protection wears
off and creates ideal conditions for correct pad-disc

coupling.

Inspection and checks

It is very important for the disc to be perfectly clean
without any rusting, oil, grease or other impurities
and free from scoring. Damaged discs shouid be dis-

23.18 BRAKING CIRCUIT FAULTS

mantled and ground on a special machine: the
maximum admissible offsets in a disc are:

®  parallelism of contact surface with disc braking
section: 0.050 mm (.00197);

% flatness of braking surface: 0.050 mm (.0019");

®  parallelism of the disc circular braking part: 0.015
mm (.000598");

parallelism of disc braking part (radial check):
0.060 mm (.0023").

Disc diameters

Front disc dia. Rear disc dia.

300 mm (11.8117) 242 mm (9.52")

Thickness of front and rear discs

QOriginal Minimum

6.250-6.450 mm (.246-.254") 5,800 mm (.228")

In case of disc replacement or overhauling, it is ne-
cessary to check disc «floating» with a gauge, en-
suring that the reading is no more than 0.2 mm
(.0078"). '

If more than this, check the disc mouting position
on the hub, also wheel bearing play. '
The discs are bolted to the hub with a torque wrench
set at 2.2-2.4 kgm (16-18 ft./Ibs).

CAUSE

REMEDY

Brake screeches

" Caliper not complefely tightened:
" Defective or missing springs

Pa« excessively worn out

Greasy or oily pads

Incorrect type pads fitted

|--ScreW in scessing screw

~

Fit new pin. . .
Fit new pads, after checking condition of disc
Replace pads ‘

Replace pads

Excessive disc overheating on normal riding
Pistons jammed, pads stuck to disc

No play at control lever

Check pisto“u conditions, clean pad housing in

caliper
Adjust lever play as directed

Poor braking

Oily or greasy disc

Excessively worn or vitrified pads
Oily or greasy pads

Jammed pistons

Clean disc

Replace pads, check disc
Replace pads

Free pistons

Brake locks

Friction coefficient of pads too high
High disc oxidation

Fit correct pads
Grind in disc
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CAUSE

REMEDY

High pad wear

Pad locked in housing, braking disc constantly
touching

Pistons jammed

Disc deeply scored

Clean pad housing in caliper, check if properly
housed in guides

Restore sliding condition

Grind or replace disc

Irregular or slaniway pad wear

Dirty pad housing

Poor sliding of pistons
Defective pad spring
Caliper mounted slantways

Clean pad housings

Restore proper sliding condition
Replace spring

Check and mount properly

Control lever or pedal too long

Brake disc fioating more than 0.2 mm (.0078")
Air bubbles in braking circuit
Brake disc deeply scored

Grind or replace disc
Bleed the air [
Grind or replace disc

Non-return of master cylinder floater

Staple securing screws too tight

Lever securing bolt too tight (non original bolt)
Lever-housing incorrectly coupled in master cy-
linder

Scraper ring deformed by etching liquid

Dirty brake fluid-

Defective floater returalspring - vz

Partially slacken screws
Partially slacken bolt’
Replace lever

Replace scraper ring :

Strip, check and clean master cylinder compo-
nents (no seizing or scoring marks admitted).
replace flund ' :
Replace spring

—elEl -

Fluid leakages frem reservoir
Gaiter not properly positioned

Damaged gaiter
Damage fluid reservoir rim

Fit gaiter properly in its housing and gently close
cap

Replace gaiter

Reparr or replace,/reservoir

23.19 RECOMMENDATIONS

All rubber parts of the braking circuits (for master
cylinder: gaskets, scraper ring and gaiter: for caliper
halves: gasket and dust guard cap) are made of a
special compound resisting to brake fluid. These
parts, however, cannot stand the etching action of
mineral oils, solvents and/or diesel oil which are
sometimes used to wash down the machine.
Accordingly, it is strongly recommended to avoid
contact of these liquids with the rubber parts in the
circuit. For instance, it may occur that the master
cylinder scraper, with contact with gasoline or die-
sel oil, will melt and glues to the floater, affecting
its sliding action.
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The caliper gaskets are subject to sticking to the
piston

It is sometimes possible that during storage of the
calipers before assembly or when tha machine it-
self is left unused for long periods of time in a
relativel short period (for instance 2-4 months accor-
ding to the influence of negative factors such as ma-
chining tolerances, tolerances in the compound,
ambient conditions etc.) this phenomenon may occur.
non may occur.

Should this happen, operate as follows:

a Actuate the control lever or pedal several times
untii the correct pad-disc clearance is restsred.

b if this leads to no results:

r‘f 4




®  remove piastic cap from caliper;

® remove a pad and actuate the master cylinder
so as to allow the piston to come out of its housing
by 4-6 mm (.15-.23");

®  return the piston to its original position, avoiding
damages to it, its rubber parts, and the disc;

& refit the pad;
®  proceed likewise for the other pad;
® operate as at a);

NB When carrying out these operations, make sure
not to change the position of the pads.
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M] ELECTRICAL EQUIPMENT

The electrical equipment consists of:
®  battery;
®  electromagnetic control starter motor;

®  generator-aiternator mounted on the front end
of the crankshaft;

®  twin contact breaker with automatic advance;
ignition coils;

rectifier;

regulator;

fuse block (6 fuses 16A);

flashing light relay;

starter relay;

headlight;

tail, stop, and number plate light;
turn signal lamps;

ignition key switch;

light switch; _

turn light, horn, flashlight swijtch;
engine start and stop switch;
horn (V 1000 G 5 Model);

horns (twin, 1000 SP).

24.1 BATTERY (fig. 178)

The battery is a 12V type with a capacity of 32 Ah,
directly charged by the generator.
To acceed to the battery:

" shift lever «A» to free th saddle;

. % raise the saddle and keep :t up with rod «B»;

® ynhook rubber band «C»;

8 remove tnol box «D»,

A Puiting a new dry battery in service

1 Remove sealing tape and plugs. Introduce pure
sulphuric acid for battery with a specific gravity of
1.26 kg/l and a te“nperature of not less than + 15°C
59" F) until the level overflows 5-10 mm (.019-.039")
the plate separators or splash guard.

2 Let the battery at rest for about 2 hours.

3 Now charge the battery for 6-8 hours — intensity
1/10th of its capacity ~— until the acid has reached
about 1.27 sp. g. and such gravity has remained con-
stant for at least 3 consecutive hours.

4 After charging, top up the acid, screw in the
plugs, and clean the battery cover accurately.

B Servicing the battery under service conditions

1 Be sure the electrolyte always covers the sepa-
rators. To top up use distilled water. Never add sul-
phuric acid.

2 If too frequent water additions are required, have
the electrical system checked over as the battery




works in an cvercharged condition and will deterio-
rate quickly.

3 If the battery discharges quickly, the electrical
system should also be checked over.

4 In case new or second hand batteries are left
unused for fairly long periods of time, it is a good
rule to re-charge them every month.

5 Always keep the battery terminals spotlessly clean
and smeared with neutral vaseline.

6 Always keep the battery cover dry, avoiding over-
flows of electrolyte which will reduce insulation and
corrode battery brackets.

NB If the batteries are for use in tropical climates
{(average temperature higher than 33°C (91°F) it is
recommended to reduce acid gravity to 1.230.

C Measuring density and temperature of electrolyte
{tig. 179) v

This operation should be carried out periodically in
2ach cell after topping up.

Use a hydrometer to check density.

Use a thermometer with its rounded end completely
immerged in the liquid to check temperature.

D Correcting the specific gravity reading compared
to temperature

All readings should be brought down to the standard
temperature of 25°C (77" F).

For each 10°C (50° F) difference it is necessary to
add or detract 7 g/l in order to bring the reading to
said value of 25° C (77" F).

For example: a reading of 15°C (59°F). The corre-
sponding gravity at 25°C (77" F) will be 1.200 - 7 =
1.283 g/I. A reading ot 35’ C (95" F): the: corréspcn-
ding ‘gravity ‘broud®t down to 25° € shall-be 1.275 +
+7 = 1282 gil.

This corrective factor shnuld atways be within 1.270-
1.280 g/l. When measuring specific gravity, the fol-
lowing precautions should be taker::.

® {ake reading at eye level holding the tube verti-
cally and ensuring the float is free (fig. 179);

® after measurement put back the acid in the cell
from which it was taken;

® If any drops of acid have dripped, dry them with
a wollen cloth.

The following table shows specific ratings in re-
spect to climate:

‘”193@
1100’

1150

Correct reading
iy

BB

i [{ IR ]
1250 1200)

MAX TEMPERATURE
CLIMATE S R e Ty AT END OF GHARGE DUERMISSIBLE
Temperate
(normally under 32°C (89" F) 1260 1270-1280 50°C (122°F)
Tropics
(normally over 32° C (89° F) 1230 1220-1230 60°C (140°F)

125

179

N



24.2 ALTERNATOR-GENERATOR (fig. 180)

MAIN FEATURES BOSCH G 1 (R) 14 V20 A2t N. 0120340002
Max output 280W-14 A

Max current intensity 20 Amp.

Starting of charge 1000 rpm.

Max permissible speed 10.000 rpm.

Direction of rotation (seen from commutator side) Clockwise

Max eccentricity 0.06 mm (.0023")

Field winding resistance 3.4 Ohms + 10%

3-phase winding resistance of stator (A. C.) 0.36 Ohms + 10%

a Bench test control of generator

FOWER TEST LOAD MAX RMP.

Power vaiues (with regulator) S5A 1.300 rpm.
10 A 2.100 rpm,
20A 7.000 rpm.

Re-charging equipment

Control on vehicle

When the panel light indicates an irregularity in the
charging system, an accurate control becomes es-

sential.
" . ; An initial check can-be made without removing the
- ' CR LT : " .gererator ‘rom the vehicle with the engine not run-

~="-ning and re-ixi‘ti".'ely cold in order to avoid burnings.
Disconnect cable B {red cable, positive rectifier pia-
te) and insert an amperon?eter—voltmeter as indicated
in fig. 181.
Start the engine.
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Switch on any of the electrical switches, such as the
headlight, and watch load and voltage.

If the load is from 10 to 15 amperes with a voltage
in between 12-13 Volts, the generator operation can
be considered as normal and the fault has to be look-
ed for elsewhere.

Check all connections accurately, especially the ca-
bles to the warning light in the panel, to the regu-
lator and to the rectifier. If all sems to be in order
but the failure persists, it is necessary to proceed
with various testings. Plate

Plate

0 o ol

Ho o ol

Testing a positive diode using a ohmmetr (fig. 182) 181

Press the positive contact point of the ohmmeter
against the anode of the diode and the other con-
tact point against the cathode.

The diode is thus energized and the ohmmeter nee-
dle will immediately start to move in the first 3rd of
the dial scale.

By reversing the diode polarity, the diode will block
and the needle wili stop.

As concerns the ohmmeter values, see fig. 183 and
184.

Diode. —

Cathode
Pass direction

Testing a negative diode using a ohmeter Ismp direption
This element works like a positive diode and accor-
dingly by having the positive point of the ohmmeter
contact the anode of the diode and with the other
point in touch with the cathode, the diode will be
energized and the ohmmeter needle will move sud-
denly in the first third of the dial scale.

) By reversing the said contacts the diode de-energi- 182

zes and the needle will stand sl : )

) In regard to the ohms values, see pictures 183-184.
. Shouid a diode be found to be defective, it is ne-
Dy “‘Cessary to change the complete diode assembly.

Anocde support

Cathode support

. s

i

esistance test for the stator'winding ({ig.185)

) "~ From the alternator disconnect all cables «D» and
«DF» and unplug «U-V-W». This test can easily be
carried out with any of the ohmmeters available on

) the market or with any alternator tester.

Measure the resistance of the stator winding at exits

) «U-V», «U-W», «V-Wa. All readings should be equal.
Resistance of the stator 3-phase winding (A.C.)

) should be 0.38 Ohms + 10%. DT

—200009//v
Vo amo@dy. . ... ...

) Rotor winding 183

) The rotor excitation winding is measured with a ohm-
meter.
) It should be 3.4 Ohms + 10% (fig. 186).
After turning on the lathe, check concentricity of the
) slip rings (fig. 187).
Maximum admissible eccentricty 0.06 mm (.0011").

Correcting faults on alternator fed systems

In case of any faults in any current producing equip-
ment, it is necessary to ensure in the first place that
) the cause is not only due to malfunctions of the al-
ternator or regulator but to some battery cable di- ] .
) sconnection or possible faults in other points of the \\;iggggg-gf;
circuit. The following tabie indicates possible break- T
) downs, possible causes, and remedies.

184
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CAUSE REMEDY

Battery discharged or insufficiently charged

1 Obstruction or reduced voltage in the char- 1 Remove obstruction or reduced voltage cause
ging circuit

2 Defective battery 2 Replace battery :
3 Defective alternator 3 Have alternator repaired in a competent shop
4 Defective regulator 4 Replace regulator
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CAUSE

REMEDY

Generator charge light does not light up with
ignition key on (idling engine)

2 Defective regulator
3 Defective rectifier, dirty slip rings, direct cur-
rent in conductor DF or in rotor winding

1 Burnt indicator bulb 1 Fit new bulb

2 Discharged battery 2 Charge battery from an external electric source
3 Defective battery 3 Replace battery

4 Damaged or disconnected cables 4 Replace or connect cables

5 Defective regulator 5 Replace regulator

6 Shorted positive diode of alternator 6 Have alternator repaired in a specialized shop
7 Worn out brushes 7 Change brushes

8 Slip rings oxidized, interruption of rotor win- 8 Have alternator repaired

ding

Generator light stays lit at higher revs.

1 Conductor D +/61 grounded 1 Replace conductor or remove ground. contact

2 Replace regulator
3 Have aiternator repaired in a qualified shop

Generator light is lighted on engine stopped but
sparkles or darkens on running engine

1 Contact resistances in charge circuit or in ca-
ble to indicator light.

2 Defective regulator

3 Defective alternator

wN

1. Eliminate the resistance to the contact

Replace regulator |
Have alternator repaired

Generator light flickers

1 Incorrect calibration in the contact type re-
gulator or burnt out resistance of regulator.

1 Replace regulator

b rM-‘n?jel" - Main features

24.3 REGULATOR

o
e

Bosch AD 1/14 N. 0.190,'691.009

Test speed 4500 rpir..
Test load 13 Amp.
Adjusting voltage 13.?- 148 Vv

24.4 RECTIFIER

|
4

Model

Bosch 14 V-22 A N. 0.197.002.003

245 STARTER MOTOR N. 0.001.157.016 (fig. 188)

Main features

BOTCh DF 12V 0.7 KW

Voitage

Output

Pinion

Pinion rotation

Brush pressure
Minimum brush length

12

0.7 KW

8 teeth - mod. 2.5
couinterclockwise
800-900 grams
11.5 mm (.435")




a Electric tests

RUNNING VOLzAGE AMPEARAGE APM TES"(‘)\;E
Idle ' 115 20-40 6500-8500
Short circuit 9 320-400 — 0.92
8 280-360 — 0.82

Operation of relays (fig. 188/1 and 188/2)

Main purpose of a relay is to contact a high voltage
with a somewhat lower one.

Since a starter motor voitage can be of several hun-
dreds amperes, a starter motor system usually em-
ploys relays. To introduce a lower current, a mecha-
nical switch is generally sufficient (starter button,
ignition key, or riding switch).

The relay construction is exemplified in fig. 185/1.

The core is in unit with the casing and on.one side

it projects against the inner side of the winding while

on the other side it projects against the movable part

188 ) of the armature relay. The core-rotor distance is the
’ travel of the armature.

The relay casing, core, and rotor form a magnetic

circuit. In many executions the relay winding con-

sists of two winding groups: a propelling winding

and a holding winding. This solution is useful in so

far as thermal load is concerned. In the course of

the engagement, a nigher magnetic force is gene-

rated. When the start circuit closes, the propelling

: . - . - . winding is shorted and the only force of the holding
corER i ampy, : winding is sufficient to energize the relay wuiti! the .
start contact-is opened again. |

Under the action of the magnetic force generated

after engagement the armature is drawn into the win-

ding and the bridge is pushed against the contacts by

the spring located between armature and bridge. The

return spring assures that contacts will open. The re-

turn spring assures that the contacts will open. In ad-

Pressure spring Contacts Coupling pin dition to relays with single gommutatiqn, in.starter

on conctacts motors are also dsed engaging relays in which the

rotor movement is further exploited by the axial di-

splacement of the pinion. The coupling magnet, also

used on starter motor, works in the same way but
Magnetic core \[' ! Jumper does not make any commutation.

Screwing on type and translation starter motor

Commutation .
axis (separated) Construction of these motors and their internal cir-

cuits is shown in fig. 188/3-188/4-188/5.

Winding

Starter motors of this type are operated by an in-
corporated engaging relay.

Armature — . : Return spring
At its jutting end, the relay armature has a groove
which engages the operating lever with a predeter-
mined clearance which is called free run. Purpose
of this free run is that, on disengaging, the relay re-
188/1 : turn spring pushes the armature towards the initial
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position just enough to altow such free run, thus
assuring separation of the contact bridge. This is
necessary when the pinion does not come. out of the
crown gear. (In previous models the engaging lever
was rigidly connected with the relay armature with a
spring for opening in the engaging device).

The armature shaft, at the pinion side, has a helical
groove (fig. 188/3-188/4-188/5) in which is housed
an entraining ring which is mated to the pinion by
a roller type free wheel. The helical direction is such
that the pinion is kept still and engages the crown
wheel when the armature is rotating. The entraining
ring fits two sliding guiding discs into which enter
the forked lever ends.

in between the guiding disc and the entraining ring
there is the so called return spring so that the en-
gaging lever is always moving till it bottoms up and
the current can also come through (this occurs when
the bridge and contact close), if one of the pinion
teeth is pressing against one of the crown wheel
teeth.

Thus, the engaging lever pushes the entrainer and
pinion forward. in addition, due to the screwing in
effect in the helical groove, the pinion in. pushed
right in fully. '

Only when the pinion is fully engaged, the helical
groove allows a couple to be transmitted to the en-
gine to be started. :

The free wheel coupling provides forced intercon-
nection between the motor armature and the engine
flywheel after the engagement has occured and dis-
connects as soon as the engine revs. get hnigher
than the starter motor speed.

‘‘‘‘‘

Vi

Engagement

The pinion-wheel coupling process occurs in two
stages: translation and screwing in. This is why this
type of starting device is called «transiation and
screwing in starter motor». However, the engage-
ment of the starter motor really occurs in a single
stage. Initially, after pressing the start button, the
engaging lever moves towards a spring but does not
fully activate the excitation windings and the arma-
ture. In this stage the motor does not yet revolve.

Through the pinion side guiding ring and the enga-
ging spring, tre entrainer-pinion assembly is pushed
against the crown wheel and in so doing these parts
start rotating due to the helical effect.

In this way, if the pinion meets a space between 2
of the crown whee! teeth (fig. 188/6), it immediately
engages as deep as allowed by the engaging lever
pressure or in other words until the bridge starts
pushing on the relay contacts. Accordingly, the pi-
nion has done its translation run.

if in its initial movement the pinion strikes against
a tooth (fig. 188/7), then the engaging lever, through
the guide ring on the pinion side, compresses the
spring to such an extent as to close the contact
on the bridge and the motor starts rotating. The pi-
nion slides on the tooth head and under pressure of
the preloaded helical spring and mainly because of

Series winding

188/2
Antagonistic  Start off  Seal winding  starting
spring "\ winding ~ contact
Engaging - e =30
lever ; rr__gh?:——.
Entrainer __‘__ l .
Roller free jExcitation
wheel winding
pPinion_\._| \\® Armature
><' U
. o == B4 T
| 2 ? T I__a_ ]: ]
c \/ , s, { .
rown - e e e :
Ivifgi . ) . Battery |
TWHENT! /Gurdmg Helical sphne’3 | hoa- & : "
Enqagina1Ng on armature ©0'8" Sh02" Manifold. §..
ngaging shaft
spring )
Schematic view of the translation type starter motor
with pinion screw down. 188/3

Engaging lever Excitation Relay Starting contact

winding el

— —_— 30

freiov‘vlgerael l XK ll’""l‘sa

R AVA S

N 1)

mnion JAN Py L

)\é GBI 1
PR BF Y .
= = i
| Emm L LIT

Crown Guiding ring Polar shoe Armature Battery
wheel

Disconneeted pinion
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Start off winding Engaging relay Contact Joining bolt

Antagonistic_spring Seal winding

Engaging lever Jumper

T I
mimmm“‘““‘- )

—

Engaging spring

= = =
Braking plate \ — ‘f; ‘ Brush spring
23 ‘—"‘““i‘\

Brush

Armature shaft with Roller free- Striking  Guide ring Excitation Armature  Polar Poldr yoke

helical sptine wheei suriace winding shoe

188/5

Seal and start off winding alive: pinion engages the pressure resulting from the screwing in action,
immediately. Condition just preceeding the input engages into the space of the next teeth.
of the main current.

SENENEDEe, S At the end of this iranslation movement, that is just

[ - T T‘—Tx}————‘ before the complete cycle, the contacts of the enga-

S ‘ — ging relay close and the starting current is inserted.

: "\ij 1 The rotor is now revolving and because of the heli-

: | - cal groeve pushes the pinion (which cannot now
& ‘ — .. turn) deepe: into-the crown wheel right againststhe .. .-

e ? (AT ] ~ armature spindle. :

g When the pinion ‘is fully home it cannot move for-
X [ ward any further and is so forcicly coupled with the
~ -1 ] ] )'—]‘“:“f rotor shaft through the free wheel and the en-

- trainer. The starter motor can now spin the engine
(fig. 188/8).

Driver actuated by lever (translation). Disengagement
188/6 Tooth finds a space

When starting, the engine rotates faster than the

Engaging lever at end of travel. Engaging spring . _
in compressed position, Start off winding without current. St?rter, motor, the forced pinion-armature shaft cou
Current from mains arrives, the armature turns. pling is accordingly taken off the free wheel thus
The pinion is looking for a space between the teeth rotectin i issi num-
and engages completely. the engine is rotated. prot g the armature from an inadmissible m

ber of revolutions. The pinion will stay engaged un-
til the engaging lever stays in its engaged position.

Only when the starter button is disconnected, the
coupling lever, entrainer, and the pinion return to
their idle position till the next starting operation, and
this irrespective of the vibrations caused by the run-
ning engine.

Free rcller wheel

— For safety’s sake, translation type starter motors are
e . equipped with a free wheel (188/9) to engage the
T pinion with the driving device (entrainer) so that
Tooth strike against tooth. when the armature shaft rotates the pinion is driven




and when the pinion turns faster, the coupling is
interrupted.

To obtain this interruption, the rollers are allowed
to move-on a slanting a track in such a way-that on
starting they clamp the free wheel stop ring in the
narrow space with the round part of the pinion.

When the engine starts up, the rollers which are
pushed by the pinion which is rotating faster than
the armature, overcome the resistance offered by
the springs and move over to the wider space where
they can only lightly contact the free wheel restrain-

er and the pinion.

The springs, either directly or through bushes or
guide pins, push the rollers in the rest position in
the narrow section of the hotlow space to allow the
pinion coupling with the free wheei when the start

button is pushed.

In this so called externai dogs of the free wheel, the
sliding sections (the dogs) are machined in the free
wheel ring which turns externally and is connected
to the armature shaft by the driving device (entrai-
ner). This particular set up offers the advantage of
aliowing the use of a small size pinion and also the
starting torque when the engine exceeds a certain
number of revolutions which goes for longer life of
the starter motor components and bearings.

Rotor braking

In order that the starter motor may stop quickly af-
ter the contact is interrupted and so allow, if neces-
sary, to make a new starting attempt, the starter
motor incorporates and armature brake (fig. 188/10).
This is mostly made up of a mechanical brake (disc

brake).

HUW to cure possible breakdowns

In case of any breakdown, the first thing to be consi- '

dered is that the cause may not necessarily depend
on thé starter motor, battery, switches, electri¢al
conductors or connections, parts not properly groun-
ded but also to fault in the ignition or carburation
systems,

The following table sums up the most common
breakdowns due only to the starter motor.

Er)gaging lever at end of travel, start of winding
with no current. Current from mains arrives, pinion
completely engaged. The engine is revolved.

Driver moved by armature rotation (screwing downj).
The engine start rotating.

Track

Coil spring

Il"&’\,\’\,

Roller

\‘”
AN

Free wheel ring

2,

N2

Pinion hub

Free wheel with external wedges.

/

Braking disc

Engaging lever in idle
position (braked)

Engaging lever

il

Armature  Pinion Roller free wheel

Engaging sprin
98a pring shaft

Brake disc
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1st - On pressing the start button tire motor does not turn or turns too slowly

FAULT

REMEDY

1 Discharged battery
2 Defective battery
3 Loose or oxidized battery connections

4 Grounded starter motor terminals or brushes
5 Starter motor brushes not contacting slip ring,
brushes jammed in their housing, worn broken,
dirty or oily brushes

6 Damaged starter motor button or refay (com-
ponents so worn as to prevent the motor from
starting)

7 Damaged relay

8 Excessive drop of voltage in the conductors,
damaged or disconnected leads, oxidized termi-
nals or reeds :

9 Malfunction of starter motor circuits

1 Charge battery

2 Have it seen to in a qualified workshop

3 Tighten, clean or grease battery poles and/or
terminais

4 Remove ground contact

5 Check brushes, clean or replace them, and
eventually clean the guides or holders

6 Replace start button or relay

7 Have it repaired in a competent workshop
8 Check all conductors and connections

9 Check if all thermal cutouts are efficient and
connected :

2nd - The rotor turns but the pinion does not engage

CAUSE

REMEDY

1 Pinion carrier stuck

2 Pinion or crown deformed because of crashes,
formation of burrs

1 Clean carrier and lightly lubricate it

2 File off burrs and/or have pinion and crown
replaced in a workshop

3rd - On pressing the start button tie rotor turits, the pinion engages out the engine will not start

-

CALSE . I i N o

REMEDY

1 Insufficiently charged battery

2 Insufficient brush pressure

3 Defective relay circuit (engaging or control
relay) or other defective external relays

4 Excessive drop of current in leads

5 Sliding free wheel clutch

1 Charge battery .
2 Check brushes, clean or replace as necessary
3 Have relays repaired in q_ualified workshop

4 Control leads and connectians
5 Replace or have clutch repaired in a quali-
fied workshop J

4th - Motor continues to turn after button release

CAUSE

REMEDY

1 Starter button does not open or defective in-
ternal or external relays

1 Stop motor immediately and have button and
relays checked in a workshop. Change them, if
necessary :

5th - The pinion does not disengage after the engine has started

CAUSE

REMEDY

1 Return spring slack or broken

1 Have starter motor repaired in a specialized
workshop
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24.6 IGNITION SYSTEM

Twin contact breaker (fig. 189)

Testing data:

Make Marelli S311 B
Rotation Counterclockwise
Vaoltage 12V

Automatic advance 31’

N. of cylinders 2

Condensors capacity «F» 0.25

Voltage test

Check dielectric rigidity by testing with A.C. at 500 V,
50 Hz for 3 seconds

Main features

Contact points gap 0.37-0.43 mm (.0014-0016")
Contact pressure 550 gr. = 50
Opening angle 180" = 5

)
b
)
b
>
)
)
b
)
J
b
)
4 .
) Closing angle 180" = 5° ' ' | ’ 1,
b
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Timing angle between points 225"+ 1°
Automatic advance -diagram (dwg. fig. 196)

24.7 AUTOMATIC ADVANCE
189

It consists of centrifugal masses suitably shaped and
pivoted on the pins of the carriers in unit with the
spindie.

-The masses start opening at a predetermined num-
ber of revotutions. Through the special cavity in
themw-they drag the pins on the plate ir ynit with
“the cam and canse an angular displacement o1 the
cam itself in respect of the spindle on which the
specially prolonged pin stéps. Mass return is obtai- i : B
ned by the aid of spiral springs hooked to the spin- :

dles and their rest position is also determined by

the pin on reaching the slot in the plate.

At each engine speed corresponds a number of pre-

determined ignition control points in accordance

with a curve (advance curve) which is defined in .

function of the engine speed itself. The advance /

group is incorpcrated in the double centact breaker.

24.8 CAPACITORS (fig. 189)

Marelli make, type CE36 N

Connected in paralle! with the breaker points, their
purpése is to more abruptly cut off the current and at
the same time to dampen the strong sparking effect
resulting from the opening of the primary circuits.
_The capacitor consists of two tin foils insulated by
interposed paper strips rolled up and immerged in
a special insulating liguid in an airtight container.
One of the foils is connected internally to the metal
cap container while the other is connected to an
insulated terminal. The capacitor is part of the con-

) tact breaker unit.
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24.9 IGNITION COILS (fig. 190)

The Marelli BM 200 C coils consist of two windings:
the primary which is formed by a few hundreds turns
of fairly thick wire and the secondary by a few thou-
sands turns of thinner gauge wire.

Testing data

Specifications

Voltage 12V
O/D of coil 46 mm (1.777)
Employment on motor vehicles

N. of cylinders 1 or 2

The hot engine measurement should be made after
at least 2 hours operation at nominal current with
distributor at 900 rpm.

Each test lasts 10 seconds during which the spark
should be regular. Critical length of spark can be
defined as the spark gap distance at which one starts

to note no sparking.
/

Perforation test

At the temperature of 20°C *+ 5’| ensure the coil
stands up to a tension of 1000 V eff. (60 Hz) applied
for 3 seconds between a primary clamp and ths cas-
ing without electrical discharges.

Winding resistance at 20° C

Pritnary 3250 % 6%
Secondary 6.200 @ = 10%
Coil tests

Connect up the coil as shown in the diagram, inser-
ting in the circuit a 3 point normalized spark gap
instrument as used for 4 cylinder engines (i.e. S 86 A)
having a 60° = 3° contact closing angle.

Turning the distributor at the specified speed and
feeding the coil at the current specified in the follow-
ing table, the following spark plug values should
be obtained.

CRITICAL LENGTH OF SPARK

DISTRIGUTOR
MAIN LINE VOLTAGE SPEED coLp HOT
pm -mm mm

8 75 8 ®

12 450 10 °

12 1500 7 6
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24.10 SPARK PLUGS (fig. 191) =

‘ =
Plug recommendation: R
= AC44 XL S
®  Bosch W225T2 Cor e

m  Champion N9Y
m  Lodge HLNY
®  Marelli CW7LP

Spark points gap: 0.6 mm (.023").

Spark plugs are best cleaned with petrol and a wire
brush and a needle for the inner part.

In re-fitting, be sure they are properly started by
hand for a few turns, completing the operation by
means of the plug wrench in the tool kit.

For all events, the plugs should be changed every
10.000 km (6000 miles) even if they still appear to
be in good condition.

24.11 ASSEMBLING THE TWIN BREAKER (fig. 192)

After adjusting the points as described in para. 6.11,
the contact breaker is re-fitted on the crankcase as
follows:

® Rotate the crank shaft until fixed advance mark
«2» {just before letter «D» ‘on the flywheel) is in line
with mark «1» on the inspection hole rim «A» (this in-
cates that the R/H cylinder piston is advanced 2°
as compared to the TDC with both valves closed)

191

® Turn the contact breaker shait ciockwise to the
point where the camshaft starts to open the contact
points of the R/H cylinder (red cable). At this stage
in the hole introduce the gear and engage it with the
worm gear on the camshaft. After thie, before pro-
cteeding with timing the ignition, provisionally fit up
the breaker retaining plate to the crankcase, without
tightening the sercws. and make sure that the con-
. .tact breaker top is positioned as shown in the pic-
= ture 192/1. This to make assembly of the frame unit
much easier.

24.12 IGNITION TIMING (FIXED ADVANCE) FOR
THE R/H CYLINDER (red cable, fig. 194)
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After adjusting the breaker points to 14-.16" (see
para. 6.11) time the ignition as follows:

1 Inthe R/H cylinder piug hole, fit stand 17 94 82 60
(26 in fig. 35) rith gauge (see fig. 193).

2 Flatten the lockplate ear and undo the drive pi-
nion lockring.

RUITORE ACCENSIONE BESTRO
CDNTACT BREAKER R/H
UNTERBRECHER RECHTS
RUPTEHR D'ALLUMAGE DRDIT

3 In the crankshaft groove fit up timing plate holder
1794 96 60 (25 in fig. 194) and secure it with a screw.
On this set up the degree plate part N. 199274 00
(2 in fig. 194).

4 Secure indexing arrow 17947560 (3 in fig. 194)
in the crankcase but do not tighten completely.

5 Turn'the crankshaft till the gauge dial shows TDC
for the R/H cylinder (valve closed).

6 Zero set the gauge and line up the indexing ar-
row with the degree plate zero. Tighten the secur-
ing screw.

CONTACT BREAKER L/M
* UNTERBREGHER LINKS
T, RUPTEUR OALLUMAGE GAUCHE

e




7 To the feed clamp «A» of tester «B» connect the
red cable of the breaker and the ground terminal
. «C» to one of the crankcase fins.

8 Turn the degree plate counterclockwise and then
clockwise till needle «D» of tester «B» starts moving.
At this stage, check that the degree plate is at 2°
before TDC in regard to the indexing arrow.

3 9 If the tester needle does not move exactly to the
predetermined position, loosen the breaker securing
screws to crankcase using special spanner N. 14 92
7000 (13 in fig. 35) and rotate the breaker unit to
the right or left until needle «D» of tester «B» starts
its movement towards the predetermined position.

L/H cylinder (green cable - fig. 195)

The instruction at points 2-3-6-8 for the R/H cylinder
also apply for the L/H cylinder (green cable). For
the other points proceed as follows:

1 Fit stand 17 94 82 60 in the L/H cylinder plug hole
(26 in fig. 193).

- - L .
v[ M ”[l"ﬂ 4 On the L/H side of the crankcase set up index

AU Unnalif 17 94 75 60 (3 in fig. 195) without tightening its secur-

LLInﬁ.Li-hndi ing screw (3 in fig ) without tightening i

' f
193 5 Turn the crankshaft till the gauge dial shows TDC
) for the L/H cylinder (valve clused) and marks «A»"on -

timing gears are in line with each other (fig. 193).

R P
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7 Secure the breaker cable (green) to feed clamp
«A» of tester «B».

9 If the tester needle does not move to the pre-

determined position, it is necessary to slacken

screws «N» and ~O» (fig. 192/1) and with a screw-

driver in groove «M», shift plate «P» to the right or

left till the needle starts moving towards the prede-

termined point «O». Repeat this operation till the con-

tacts opening, and the phase angla is within the pre-

e _ determined limits—£! the end of this operation, tighten

- SR : - . screws «N» and «O» (fig. 192/1) and disconnect the

Y -tester clamps from the green cable and ihe crank-
case fin.

10 Remove the stand-gauge assembly.

Remove degree plate and indexing arrow.

Tighten the drive pinion lockring and secure it by
flattening an ear of the lockplate against one of the
lockring grooves.

Fit rocker covers }Ni'(h gaskets.

Fit spark plugs.

Fit timing cover with gasket.

Insert the complete rotor-stator unit (securing the
stator to the cover as shown in fig. 180 and secu-
ring the rotor to the crankshaft with its Allen screw).

11 Fit provisionally the generator cover as well.

24.13 CHECKING THE IGNITION ADVANCE
(STATIC + DYNAMIC) USING A STROBE LAMP
(fig. 196, 197, and 198)

Right cylinder (fig. 197)

Check the ignition advance for this cylinder as fol-
lows:

1 Remove the rubber cap from the inspection hoie
«C» which is mounted on the gearbox, right side.

194
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2 Raise the saddle and keep it lifted up with its rod.
Remove tool box (fig. 178).

3 Connect cable «A» of strobe lamp «B» to the plug
lead on the R/H cylinder head.

4 Connect both strobe lamp cables with clamps:
clamp + to battery terminal + ‘
clamp - to battery terminal —

5 Start the engine, run it up to its normal operating
temperature, and direct the strobe light beam on con-
trol hole «A», and check that the static advance mark
«2» is in line with the mark in the middle of the in-
spection hole rim at an engine speed of about 900

rpm. and the full advance mark «4» (static dy-
namic) si aligned with the mark on the inspection

hole rim at 6000-6200 rpm. (fig. 192).

Left cylinder (fig. 198)

Points 1-2-4 in the previous chapter for the right
cylinder-still apply. Points 3 and 5 are changed as

b

b

b

b

L

>

)

4

b

)

)

' follows:

' 3 Connect strc/)be lamp cable «A» to the spark plug
lead for the L/H cylinder.

4

b

»

)

y

»

'

)

)

)

)

)

)

)

)

)

)

)

)

5§ If the static advance mark «3» and full advance

195

mark «5» are in line with mark «A» on the inspection
hole rim for both cylinders at the stated engine
speeds, this means that all is in order (see fig. 192).
Ignition data
Ignition advance (static) 2
Automatic advance
(dynamic) 31
Total advance 33°
Breaker points gap 0.27-0.42 mm (.0i4-.017")
Plug points gap 0.6 mm (.023")
ne AUTOMATIC ADVANCE GRAPH
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24414 LIGHTING EQUIPMENT AND HORN - V 1000
G5

a Bulb replacement

Headlight (fig. 199)

Loosen bottom screw «B», disconnect headlight in-
sert and replace the bulb.

IFEFEBOR 3

b Tail light (fig. 200)

Undo screws «D» securing the reflector to the tail
light housing, press the bulb inwards and twist it at
the same time to take it out.

¢ Turn signals (fig. 200)

Loosen screws «E» securing the reflectors to the sig-
nal light housing, press the bulb in and twist it at -
the same time to take it out.

d Number plate light (fig. 200).

Loosen screws «F» securing the transparent part to

the housing. Press the bulb inwards and twist it at

the same time to take it out.

Cautian - When re-fitting the reflectors onta the tail

light, number plate light, and turn signal lights, do ;
not screw in too tightly to avoid breaking the reflec-

tor. -
e Instrument panel, tachometer, and rev-counter

Take out bulb holders from panel, tachometer, or
rev-counter, and remove the bulbs.

f Bulbs (12 V)

Headlight

B high and low beam 45/40 W;
® town driving or parking 4 W;

Yail light I .

® parking and stop light 5/21 W;

B  number plate light 5 W;

Turn signais 21 W;

Pane! warning lights 1.2 W;

Tachometer and rev-counter light 3 W.

g Electric horns

The horns circuit includes: /

®  high pitched tone horn;
®  Jow pitched tone horn;
® ground on frame.

Horn features

Combined horn, Belli make.

High pitched horn (90/12/2), absarption 3 A.
Low pitched horn (90/12/4), absorption 4 A.
Total combined absorption: 7 A.

24.1S LIGHTING EQUIPMENT AND HORN - 1000 SP

a Bulb replacement
Headlight (fig. 201)

Undo bottom screw «D», remove both bulb holders,
and replace bulbs.




b Front turn signals (fig. 202)

Loosen screws «C» securing the reflectors to the
housing. Push in the bulb and twist it at the same to
remove it from the holder.

¢ Tail light (fig. 202)

Loosen screws «A» securing the reflector to the tail
light housing, press the bulb inwards and twist it at
the same time to remove it

d Rear turn signals (fig. 202)

Undo screws «B» securing the reflector to the hous-
ing, push the bulb inwards turning it at the same
time !o take it out.

Caution - When re-fitting the reflectors, do not screw
in too tightly to avoid breakages.

e Tachometer/speedometer, rev-counter, voltmeter,
ciock, panel

Take out bulb holders, and remove the bulbs.

f Bulbs
Headlight:

® high and low tsam 45/40 W; |
® town driving or parking light 4 W.

Tail lamp:

®  Parking and siop light 5/21 W.

®  Turn signals: 21 W.

®  Panel indicators: 1.2 W.

B Tachometer and rev-counter: 3 W.
B Voltmeter: 3W.

® Clock: 3W.

g FElectric horns
“'The horns circuit includes:
®  high pitched tone horn;

B [ow pitched tone horn;
® ground on frame.

Horn features

Combined horn, Belli make.

High pitched horry (90/12/2), absorption 3 A.
Low pitched horn (90/12/4), absorption 4 A.
Total combined absorption: 7 A.

Overhaul and repair instructions

If one of the horns loses its tone or fails altogether,
check if this is not due to some fault in the electric
system,

If the horn does not work, ensure the pushbutton is
not faulty or any wire is disconnected in the termi-
nal block.

If the horns give an irregular sound, check if the se-
curing bolt is well tight.

If the horn sounds uninterruptedly, inspect the groun-
ded contact between button and horns.

Should these inspections fail to determine the trou-
ble, the fault lies obviously in the horns themselves
and they should be repaired or replaced by a spe-
cialized workshop.
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25.2

WoONODUILEWN =

"Volimeter (3 W)

1000 SP (fig. 204) - LEGEND

Tachometer (buib 3 W)

Rev-counter (bulb 3 W)

High beam warning light (1.2 W)

Qil pressure warning light (1.2 W)

Neutral position warning light (1.2 W)

Parking light indicator 1.2 W)

Generator charge warning light (1.2 W)

Low beam (40 W)

High beam (45 W)

Turn signal indicator, front, right (21 W)

Turn signal indicator, front, left (21 W)

Engine starting and stopping device

Control: turn indicator lights, horns, flashing
light Posiz. 1 Posiz.2
Horns (absorption 7 A) '
Front brake switch
Flashing light relay (flash)
Rear brake switch

Battery

Regulator

Rectifier

Alternator

Starter motor relay

Starter motor

Turn indicator light, rear left (21 W)

Rear stop light (21 W + 21 W)

Number plate light (5 W + 5 W)

Turn indicator light, rear, right (21 W)

Turn indicator lights, flasher unit

Oil pressure switch

Neutral position cutout

Terminal block with fuses (16 A fuses)

Contact breaker
Coils

Ignition switch (3 DOSltIOl"S)
Spark plugs

Parking light, front (4W\
Brake fluid ievel warning light (1.2 W)

Brake fluid lgvel,.indigator

Turn signafF ligfi ‘s. bracket

Clock (3W)

Turn light ‘'warning light (1 2W)

ol

JiL‘L—aO-‘——(‘ - =

TFurn light warning light (1.2 W}, nght

4-way connector
3-way connector
Switch, simultaneous flashing lights
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HINTS ON THE PROPER USE OF THIS MOTORCYCLE

Due to its exceptionally high feature, this motor-
cycle can be considered as in the racing ma-
chine class and as such has to be ridden in a
sportsmanlike way.

For this very reason, it has met the favour of ma-
ny motorcycle fans but, same as for all racing
bykes, it has to be used accordingly.

For instance, for fuel feed this model is fitted
with carburettors with pumps and if the twist
grip is not used correctly in accordance with
the engine revolutions, there might be an excess
of fuel which is ejected by the carburettors, si-
milarly as occurs on sporting cars that fit same
type carburettors.

/

it is obvious that if in such conditions the engine
backfires, the risk of a fire is quite considerable.
When travelling at low speed or in other words
at low revs, it is necessary for the throttle grip
to be used with care since the immission of a
greater quantity of fuel might not be fully absor-
bed by the engine.

At high speed, also in case of abrupt accelera-
tions, the fuel is entirely absorbed and used up
by the engine, thus eliminating this risk and con-
ferring to this model the brilliant «kicking up»
qualities that make it one of its outstanding
features.
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E MAIN FEATURES

ENGINE

— cylinder disposition
— bore

— stroke

— displacement

— compression ratio
— max torque

VALVE GEAR

CARBURATION

LUBRICATION

GENERATOR ALTERNATOR

IGNITION

— ignition data

— contact breaker points gap

—- spark plug type

— spark plug points gap

-~ — ignition coils

STARTING

TRANSMISSION
CLUTCH

PRIMARY DRIVE

GEARBOX

— ratios:
low gear
2nd gear
3rd gear
4th gear
high gear

4-stroke

«V» type 90°

83 mm

78 mm

844 cc

10.2

7.8 kgm at 6600 rpm

OHV push rod operated

2 «Dell’'Orto» carburettors PHF 36 B(D) (right)
PHF 36 B(S) (left)

oil pressure by gear pump

wire gauze and cartridge filters in the oil sump
oil pressure 3.8-4.2 kg/cm? (54-60 lbs. sq.in),
controlled by relief valve in the sump

oil pressure solenoid

located at the front end of the crankshaft (14V - 20 A)

/
battery-coil with twin contact breaker

initial advance (fixed) 8°
automatic advance 26°
total advance 34°

0.37 — 0.43 mm (.014-.017")

Bosch W230 T30
Champion N9Y
Lodge 2 HLNY

0.5 mm (.019”)

2 fitted on the:Traie vver the engine unit

electric starter (12V - 0.7 KW) with electromagnetic
ratchet control ‘

ring gear secured to flywheel ,
starter button (START) on the R/H side of the handlebar

/

dry type - 2 driven plates on the flywheel
lever controlled from the handlebar (left)

by gears, ratio 1:1.235 (Z = 17/21)

5 speeds frontal engagement, constant mesh gears
cush drive incorporated
foot controlled on the L/H side of the vehicle

1t02  (14/28)
1 to 1.388 (18/25)
1 to 1.047 (21/22)
1 to 0.869 (23/20)
1 to 0.750 (28/21)

15




SECONDARY DRIVE
— ratio
— overall gear ratios:
low gear
2nd gear
3rd gear
4th gear
high gear

FRAME

SUSPENSION
— front
-— rear

WHEELS
- front
-~ rear

TIRES

front

-~ rear

BRAKES
- front

j — rear

OVERALL DIMENSIONS
AND WEIGHTS

— wheel base

— length

— width

— height

— ground clearance
— dry weight

PERFORMANCES
] — max speed
| — fuel consumption

FUEL AND OIL CAPACITIES
— fuel tank

— reserve oil sump

-— gearbox

—- rear drive box

’ {fevel gears)

! wescomic fok cgacn lgg)

vtoand rear braking

Corowna

~*front brake featured and dimensioned same as the R/H -

cardan shaft and level gear set
1 to 4.714 (7/33)

to 11.643
to 8.080
to 6.095
to 5.059
to 4.366

—_ =4 = —d

cradie type - tubular structure
telescopic front fork «<MOTO GUZZI patent»
swinging arm with externally adjustable springs

rims cast in light ailoy, rim size
WM 3/2.15 X 18"
WM 3/2.15 x 18"

Pirelli 100/90 H 18 (MT 18)
Michelin 3.50 H 18 (M 45)
Metzeler 3.50 H 18 (Rille)
Pirelli 110/90 H18 (MT 18)

Michelin 4.00 H 18 (M 45)

Metzeler 410 vV 18 (Block C7) v

Tire brand fitted alternatively to comply with the different
standards in each country. |

hydraulic disc - twin braking cylinders caliper -
hand controlled from the R/H side handlebar
hydraulic circuit independent from rear brake:
disc dia. 300 mm (11.8") '
braking cylinder dia. 38 mm (1.49")

master cylinder dia. 12.7 mm (.5")

hydraulic disc - twin cylinder caliper

fvoi controlled on the R/H side of the vehicle:

disc dia. 242 mm (9.5")

braking cylinder dia. 38 mm (1.496")

master cylinder dia. 15.875 mm (.6249")

the rear brake is hydraulicaily interconnected to a second

.

lever controlled brake

1485 m (58.4")

2190 m (86")

0.610 m (24")

1.210 m (47")

0.175 m (6.9”)

196 kg (431 Ibs) /

solo riding: 230 km/h (144 mph)
6.5 Its km (abt 32 mpg)

225 Its (5,84 us gls) Petrol Super (98/100 NO-RM)

3 lts (3'/4 quarts) «Agip SINT 2000 SAE 10 W/50»

0.750 Its (1,3/4 pints) «Agip F.1 Rotra MP SAE 90»

0.250 Its (abt 9 oz)

of which:

0.230 Its (8'/4 0z) «Agip F.1 Rotra MP SAE 90~

0.020 its (3-4 0z) «Agip Rocol ASO/R» (Molikote type «A»)

009G its (3 oz) «Agip F.1 ATF Dexron»

«Agip F.1 Brake Fluid - SAE J 1703 B»
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Right or left in the text is as seen by the rider
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CONTROLS AND ACCESSORIES
(fig. 206)

Front turn signal lights.

Control lever, R/H front brake,

Voltmeter.

Speedometer.

Throttle control grip.

Ignition key.

Fuel tank lock set.

Left front brake and rear brake pedal.
Front foot-rest.

Master cylinder for left front and rear brake.
Saddle lifting lever.
Rear foot-rest.
Headlight.

Panel board.
Rev-counter.

Clutch lever.

Ciock.

Gear selector pedal.
Rear turn light.

Tail fight. S

LRI

astride the saddle.

9

13 14 151617 18

10 1 12
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27 INSTRUMENTS AND CONTROLS

PANEL BOARD (fig. 207)

Clock.
Rev-counter.
Speedometer.
Voltmeter.

lgnition key:

«OFF» In line with mark «C» on the panel:
machine at standstill. Key remov-
able.

«A» Iin line with mark «C» on the panel
(turned clockwise): machine ready
to be started. All contacts «on». Key
not removable.

«B» In line with mark «C» on the panel
(turned clockwise). With switch «A»
(fig. 5) in position «O» parking light
is «on». Key removable.

Warning light (green), L/H turn signal.

Warning light (orange or éreen), gearbox in
neutral position when lit. .

Warning light (red) indicating insufficient
current from generator. Shouid go out when
the engine has reached a certain number
of revs.

Warning light (red). Oil pressure indicator.
Goes out when pressure is sufficient for nor-
mal engine lubrication. If not,-the pressure
is incorrect and the engine has to be stop-
ped immediateiy and oil level topped up.
The lubrication system should also be che-
cked over. o ‘

Warnind light (red) indicating low level of oil
in the reservoir-master cylinder for the front
left and rear brakes. When this light comes
on, top up the reservoir ensuring there are
no leakages in the hydraulic circuit.

Warning light (blue) indicating high beam
on.

Warning ligy\t (green) indicating parking
lights on.

Warning light (green) right turn signal.
Switch for emergency flashers.

Zero reset for speedometer.

27.2 LIGHT SWITCHES (fig. 208)

Are fitted on the L/H side handiebar.

Switch «A»:

«E» parking light;
«1» dual filament bulb lighting;
«2» lights off.



“: ™ press start button «A».

Switch «B»:
With switch «A» in position «1»:
® «3» low beam;

= «4» high beam.

27.3 HORN FLASHING LIGHT AND TURN
SIGNAL CONTROLS (fig. 208)

Are fitted on the left handlebar,
Button «C»:
s «5» (horn) Horn control.

= «6» (flash) Flashing light control.

Switch «D»:
m  «7» right turn light;
| «8» left turn Ilght

27.4 ENGINE STARTING AND STOPPING
BUTTONS (fig. 209)

Are on the R/H side of the handlebar.

With mark «A» on the key in line with mark «C»
on the panel (see fig. 207) the machine is ready
to be started. To start the engine, proceed as
follows: :

®  ensure switch «B» is in position «1»;
u  pull the clutch lever completely;

= f the engine is cold. set the starter lever 1o

- ‘position «A». (see fig. 217);

27.5 FUEL FILLER CAP (fig. 210)
To acceed to filler cap «B», turn key «A» anc
raise cover «C»,

27.6 SADDLE LIFTING DEVICE (fig. 211)

Remove pin from the R/H side, remove grab
strap «A» and press lever «B» forward.

209
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29.2 CRANKSHAFT (dwg n. 216)

Crankpin diameter:

(1.7325-1.7330")

(1.7225-1.7230")

(1.7125-1.7130")

U/S BEARING
ORIGINAL CRANKPIN
SIZE mm 0.254 mm 0.508 mm 0.762 mm
(.010") (.020"") {.030")
44.008-44.020 43.754-43.766 43.500-43.512 43.246-43.258

(1.7026-1.7030")

SELECTION OF CRANKSHAFT

CLASS ~As»

mm

(Biue mark at flywheel end)

CLASS «B»
(White mark at filywheel end)
mm

44.008-44.014
{1.7325-1.7327")

44.014-44.020
{1.7327-1.7330")

Crankpin - bearing clearance:
~— minimum 0.030 mm (.0011");

— maximum 0.054 mm (.0021").

CHECKING WEIGHT FOR ENGINE BALANCING

The con-rod complete with nuts and bolts should i
be of same weight. Max permissible difference:

3 grams.

The crankshaft is statically balanced by adding
a weight of 1.586 = 1.616 kg (3.49-3.57 Ibs).
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Shims ciearance
) 0.120 . 0.300 mm  47.008 - 44.020 mm ~
R {.0059-.0118") K/‘ 11.7325.1.7330") 4
I
£ 37.975 - 37.959 me £

£ (1.4950.1.4943") o1 o \& £~

o*: LT—J ‘ . 7: I AN \1 ] ,,w,':_.‘;;

22 | »ﬂ ‘ﬁ/ﬁ ‘ L ! N %2
B8 N ~ puir

. 1°- ] !T u DA // g 2

23 e f 7 , [~

g‘g ks - 1 ‘i , 3 -

@ P - —— T 2

™ —

—t i 53.970 - 53.951 mm

SELECTIONS ] B (2.1247.2.1240") 7

Class “A" Class “B" " [Shaft-bearing 2

Blue color White color clearance

maork on shoulder, mark on shoulder, min. 0.030 (.0011")

flywhee! side flywheel side maox. 0.054 (.0021")

44.008 - 44.014 mm | 44.014 -44.020 mm

((1.7325-1.73277)  |(1.7327-1.7330")
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m CARBURATION

30.1 CARBURETTORS (fig. 217)

2 Dell'Orto carburettors «PHF 36 B(D)» (right}.
«PHF 36 5(S)» (left).

Controls

m  Tnrottle controi gnp cn the right handlebar. =
B Siarter iever jor cecid engine starts on the ieft
nand cyiinder rocker cover,
«A. Start position.

«B» Riding position.

Carburettor settings

Choke 36 mm <&
Throttie valve 60

Atomizer 265 AB

Main jet 140

Idiing jet 60

Starter jet 70

Pump jet 38

Taper needle K5 (2nd notch)
Float 10 grams

Idling screw: 1'/2 turn open.

30.2 FLOATS LEVELLING

See para «15.2» in chapter «Carburation».

The only difference is the checking template part
N. 1492 69 50. Being these 10 grams fioats the
size from the carburettor body to the float top
should be 23.5 mm (.96") see fig. 84.

30.3 ADJUSTING iDLING SPEED WITHOUT
VACUOMETER (fig. 217)

Proceed as follows: -
1 Ensure that with starter fever in position «B»
there is about 3 mm play (.118") between the
starter cable ends and adjusting screws «E» for
hoth carburettors.

2 Ensure that with the throttle grip fully closed
there is a play ‘of about 1-1.5 mm {(.039-.059").
If not, loosen nuts «F.» and screw in or out cable
tensioners «E». At the end of this operation tigh-
ten nuts «F» (fig. 2C9).

3 Run the engine up to its normal operating
temperature. Screw idling screws «C» fully in
and then screw them out one and a half turn.

4 Using both hands at the same time, check if
the exhaust pipe pressures are equal. If thera is
any noticeable pressure difference, operate on
screw «D» of one carburettor until the pressure
will be the same as the other (idling speed will
have to be kept at about 1000-1100 rpm and ac-
cordingly it may be necessary to screw in the
screw of the carburettor for the cylinder giving
a lower exhaust pressure, or screw out the screw
of the carburettor for the cylinder giving a higher
exhaust pressure.



N

5 Acting on screws «C» obtain the best carbu-
ration for each cylinder (this will be noticed by
a slight increase of rpm) and adjust the tick-over
speed according to point 4.

6 Disconnect one spark plug lead at a time and
check that the engine in both cases stops after
firing the same number of strokes. If this does
not occur, screw cut screw «D» of the carburet-
tor for the cylinder that makes the engine fire
more strokes or screw in the screw of the car-
burettor making the engine fire less strokes.

7 Adjust idling speed at 1000-1100 rpm by scre-
wing in or out both screws «D» by the same
amount.

8 Ensure that the slides open simultaneousiy
by proceeding as follows: by the assistance of
a second person, gradually turn the throttle con-
trol grip and check that the exhaust pipé pres-
sure increases in synchronization, using both
your hands. If the pressure increase of one cy-
linder is advanced, act on its carburettor by gra-
dually screwing in adjuster «E» after loosening
counternut «F» (fig. 209) until the synchroniza-
tion of both exhaust pipe pressures is reached.

30.4 CHECKING THE CARBURATION WITH
A VACUOMETER

Proceed as follows:

1 Make sure that with starter lever in the «B»
position there is a clearance of about 3 mm
(.118") between the starter cable ends and the
wire adjusting screws «E» of both carburettois
(fig. 217).

2 Ensure that with the twist grip fully cioscd
between the cable ends and cable adjusters «E»
(at the handlebar end) there is a clearance of
1-1.5 mm (.039-.059") for both carburettors. ,!f
not, loosen counternuts «F» and screw in er out

adjusting screws «E» not-forgeting iwre-tighten

nuts «F» after adjustment (see fig. 209). .

3 Adjust screw «C» (fig. 217) screwing it in fully
and then unscrewing it 1'/2 turns for both carbu-
rettors. (Undoing this screw increases the petrol
flow and viceversa decreases it).

4 Remove inlet pipe «A» sealing plugs and in
the holes fit up hoses «B» of vacuometer «C»
(see fig. 85).

5 To adjust the tick-over speed (to be done on
a warm engine) operate as follows:

® start the engine with the throttle grip at mi-
nimum opening (1000-1100 rpm) operating on
slide adjuster «D» in fig. 217. At this stage, check
that both mercury columns «D» of vacuometer
«C» (fig. 85) are at same height and, if not act
on screw «D» (fig. 217) to obtain this condition.
6 Re-adjust the positions of pilot screws «C»
(fig. 217) to the point giving the lowest possible
number of revolutions. Then re-check the posi-
tion of both mercury columns «D» on vacuome-
ter dial «C» (fig. 85) and eventually repeat the
Ooperation at 5.

7 Synchronize the carburettors as follows (af-
ter adjusting idling speed):

® start the engine and gradually accelerate,
checking that both mercury columns on vacuo-

meter dial «C» are equally lined up (fig. 85). If
not, operate on cable adjusters «E» after having
loosened counternuts «F» (see fig. 209) of the
throttle control cables (handlebar end) until the
said line up is obtained;

m after this check, undo the hoses from the in-
let ports «B» (fig. 85) and retighten all retaining
screws and washers.

A
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30.5 CARBURETTOR COMPONENTS

WA NDC &N~

Throttle valve (slide).

Needle K.

Main nozzle AB.

Main jet.

Pilot jet.

Starter jet.

Accelerator pump jet.

Float needle valve.

Float unit.

Top cover screw.

Gasket.

Throttle control lever screw.
Washer.

Top cover.

Cover gasket.

Washer.

Throttle slide crank.
Intermediate slide control cable.
Support screw.

Washer.

Support.

Mixture chamber cover screw.
Chamber cover.

Lever washer.

Lever cap cover.

Lever return spring.

Throttle gas lever.

Return spring.

Needle clip. ‘ -

Gasket,: mixture: chamber cover.
Pin, accelerator pump.lever.
Spring: W 2 emen
Throttle pump arm.

Tube. o

Cable adjuster securing screw.
Cable adjuster.

Starter cable cap.

Starter cover screw.

Starter cover.

Cover gasket.

Starter valve return spring.
Starter valve.

Idle adjuster washer.

Washer, flat.

Idle adjusting screw spring.
idie screw.

Throttle valve (slide) adjusting screw.

Throttle valve spring.

Flat washer.

Washer.

Accelerator pump jet holder.
Jethoider washer.

Washer.

Accelerator pump valve.

Pump diaphgram screw washer.

56
57

58 -

59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78

Pump diaphgram screw.
Diaphgram securing nut,
Accelerator pump cover screw.
Washer.

Pump cover.

Pump diaphgram spring.
Pump diaphgram.

Pump diaphgram gasket.
Main jetholder.

Filter screen.

Petrol feed union.

Union screw.
Accelerator pump feeder.
Needle gasket.

Float pivot pin.

Sealing gasket.

Float bowl.

Float bowl plug gasket.
Float bowl plug.

Air intake tube.

Pin, throttle control.

Pin return spring.
Cover, mixture chambefr.




REAR SUSPENSION
(see chapter 20)

Features of suspension spring
«A» and «B»

Spring «B» (see description and fig. 138/1).

FRONT SUSPENSION AND
STEERING

(see chapter 21)

Insaections
Short spring (see description and fig. 145).

Long spring «Moditications for modei SP» (de-
scription and fig. 146).

WHEELS
(see chapter 23)

Front wheel (see para 23.2).
Rear wheel (see para 23.4).

Removal and fitting the tires on the rim (see pa-
ra 23.9).

Air bleeding from braking circuits (see «2» in
para 23.10).

Checking and replacing fluid level in reservoirs
(see «3» para 23.10).
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ELECTRICAL EQUIPMENT
(see chapter 24)

341 BATTERY (see para 24.1)

The battery is a 12 V type with a 20 Ah capacity
(on request a 12V - 32 Ah battery can be made
available).

342 SPARK PLUG RECOMMENDATIONS

= Bosch W230 T30
= Champion N9Y
= | odge 2 HLNY

34.3 IGNITION TIMING «FIXED ADVANCE»
(see para 24.12) '

34.4 CHECKING IGNITION ADVANCE (FIXED
+ AUTOMATIC) USING A STROBE LIGHT
(see para 24.13)

N.B. When carrying out the operations descri-
bed in para 24.12 and 24.13 follow strictly the
data in «Ignition advance data» and drawing
fig. 218/1.

345 IGNITION DATA (see dwg fig. 218/1)

initial advance (fixed) 8°
Automatic advance 26°
Total advance (fixed + automatic) 34°

Contact points gap: 0.37 —0.43 mm (.014-.017").

. Spark plug ‘points gap: 0.5 mm (.019”).

[
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HORN AND LIGHTING
EQUIPMENT

35.1 REPLACING THE LAMPS

Headlight (fig. 219)

To replace the bulb, disconnect the faston ca-
bles, remove rubber cap «G», and withdraw bulb
«D» by turning springs «E».

After changing, make sure no other cables have
been inadvertedly disconnected, especially the

parking light cable.
Parking light holder «F» is a pressure fit.

Tail light (fig. 221)

Undo screws «A» securing the reflector to tail
light, push the bulb inwards turning to the left
to slip it out.

Front and rear turn signal bulbs

(fig. 220 and 221)

Undo screws «A» {fig. 220) and «B» (fig. 221)
securing the reflectors to the lamp, push the
bulb inwards turning it to the left to free it.

In refitting the retlectors do not overtighten to
prevent breakages.

Panel, tachometer, rev-counter, voltmeter, and
clock lights.

Remove the bulbholders and replace tne bulbs.

35.2 LAMPS (12V)

Headlight

~® . 4%h -and. low-beam 4045 W
= Town anving "5t parking right - AW
Taii light
W Number siate ana stop 321N
Turn signals 21 W
Speedo and rev-counter lights IW
Panel indicators T2W
VYoitmeter and clock W

353 HEADLIGHT BEAM ADJUSTMENT
fig. 219)

For safe nding and not tc ‘rcuble crossing ni-
ders. the headlight has always ic be kept at 3a-
me height.

Horizontal setting is adjusted by screw «Aa.
Vertical setting is adjusted by screw «C» to the
point where correct height is reached.

The center of the high beam has not to be higher
than 0.833 meters (32-33") measured at 3 me-
ters (10 ft) with the motorcycle off the stand and
the rider in the saddle.

Operating on lever «B» it is possible to quickly
change the vertical setting to suit load condi-
tions (1 or 2 persons in the saddle).

219
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m ELECTRICAL EQUIPMENT

, 36.1 WITH UNPRINTED PANEL CIRCUIT
: (fig. 222) o
Tachometer speedometer (3 W bulb)
Rev-counter (3W bulb)
High beam warning light (1.2 W bulb)
Oil pressure warning light (1.2 W bulb)
Neutral warning light (1.2 W bulb)
Parking light, warning light (1.2 W bulb)
Generator charge, warning light (1.2 W bulb)
Low beam (40 W)
High beam (45w) § (40/45W bulb)
Front turn indicator, right (21 W buib)
11 Front turn indicator, left (21 W bulb)
12 Engine starting and stopping button
13 Flashing light, turning lights, horn switch
15 Horn (consumption 3.5 A)
16 Front brake cutout switch
17 Flashing light relay
18 Rear brake switch i
‘ 19 - Battery
i ' 20 Regulator
' 21 Rectifier
22 Alternator
23 Starter motor relay
24 Starter motor
5 : 25 Turn signal, rear, left (21 W bulb)
26 Stop light 21W + 21 W)
o : : ~ 27 Number plate and parking light
(5+5W bulb)
-28 Turn indicator, right, rear (21 W bulb)
/29 Flasher unit, turn signals -
30 _Oil pressure switch
31 Necutral indicator switch
32 Terminal block with fuses (16 A)
33 Contact breaker
: 34 Coils
b 35 Ignition switch (3 positions)
36 Spark plugs
¥ 37 Parking lights, front (4 W bulb)
38 Warning light, brake fluid level (1.2 W)
39 Brake fluid level indicator
40 Flashing light braket
41 Voltmeter (3 W bulb)
42 Clock (3 W bulb)

43 Warning light, left turn indicator
{1.2W bulb)

i 44 Warning light, right turn indicator

(1.2 W buib)

: 45 4-way connector

46 3-way connector

47 Switch for simultaneous turning on of all
flashers

—b .
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IGNITION KEY POSITION
«1» = No contact

)
)
' «2» = All contacts «ON»
«3» = Contact on terminais 18/30 oniy
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nero (black) ‘
gialio (yellow)
verde (green) q
rosso (red)
blu (blue)
viola (violet) q
rosa (pink)
arancione (orange)
marrone (brown) q
bianco (white)
grigie (grey) q
axrzwrre (asure)
bliu-nero (biue-black)
verde-nero (green-biack) q
resse-nero (red-black)
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rosso-giatio (red-yeitow) Q
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26.2 WITH PRINTED PANEL CIRCUIT
(fig. 223)

20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
1
42

43
44
45
46
47
48
49
50

Front parking light (4 W)
High beam (45 W) :
Low beam (40 W) % (40/45 W bulb)
3-way connector «AMP», headlight

4-way connector «Molex»

15-way connector

12-way connector

Light switch, 3 positions

Voitmeter (3 W bulb)

Speedometer (3 W bulb)

Rev-counter (3 W bulb)

Clock (3 W bulb)

Warning lights carrier with printed circuit
Warning light, right turn light (1.2 W bulb)
Warning light, parking light (1.2 W buib)
Warning light, high beam (1.2 W bulb)
Warning light, oil fluid level (1.2 W bulib)
Warning light, oil pressure (1.2 W bulb)
Warning light, generator charge

(1.2 W bulb) '

Warning light, neutral position

Warning light, left turn signal (1.2 W bulb)
Switch for simultaneans switch on of all
flashers

Front right turn light (21 W bulb)

Front left turn light (21 W bulb)

Rear right turn light (21 W bulb)

Rear ieft turn light (21 W bulb)

Engine starting and stopping button
Horn, tlashers and turn lights switch
Horn

Front brake switch (STOP)

Rear brake switch {STOP) -
Flasinng '.ghts relay (FLASH)  “

Rectifier

Alternator (14 V - 20 A)
Regulator

Battery

Starter relay

Starter motor

Terminal board with fuses (16 A)
Tail light

Rear stop light (21 W bulb)

Number plate and rear parking light
(5 W bulb)

3-way connector

Flasher unit

Brake fluid level indicator
Neutral position indicator
Qil pressure indicator
Coils

Spark plugs

Contact breaker
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CONVERSION KITS AVAILABLE
ON REQUEST
The «850 Le Mans 11» can be converted into a
racing motorcycle by fitting a new gearbox set
of straight toothed gears and new mainshafts to
give different gearbox ratios.
important:
When this kit is titted, the «850 Le Mans ll» is
automatically excluded from all guarantee rights.
Likewise, by fitting the boost up Kit, -the motor-
cycle will no longer comply with the Highway
code regulations nor with the type approval spe-
cifications and accordingly cannot be circulated
on open roads but only on closed tracks.
371 THIS KIT (PART N. 14210041) CAN BE SUPPLIED ON REQUEST AND CONSISTS OF
(fig 224).
B ' T 1 DESCRIPTION QTY
1 14210540 Main shaft (Z = 24 -22-20-17) , 1
|
1 EPADEE Y Main shaft (2 = 24 -22-19C - 16C) 1
2 ‘ 14 21 2040 5th spead gear on mainshaft (Z = 25) ! 1
g "raz11140 Transmission gear (Z = 16) ' g1
3 14211141 Transmission gear (Z = 17) ' 1
1 14 21 52 40 5th speed gear on layshaft (Z = 19) 1
! 5 , 14215140 4th speed gear on layshaft (Z = 20) 1
|
6 | 13214840 3ra speed gear on layshaft (Z = 22) 1
T 142145 40 Znd spegd gear on layshafl (Z = 24) i
E | 4214549 2nd soeed gear on layshaft (Z = 24C) . 1
! ) o
A T4 27 4240 ist speed gear on layshaft (Z = 26) . 1
> 421 42 4y /’.3; 15t speg@i'gear on layshaft-{Z&- 267C; i
S o} 7 8
4
i
; 1
}
1
124
3 2
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Note:

1 Gears marked «C» next to the teeth number
have to be fitted in a mated condition.

These parts are identified by:

® 3 round mark of turning at the center of the
toothing for single 1st and 2nd speed gears on
layshaft;

= two round turning marks on the central mat-
ing part of the double 1st and 2nd speed gears
on main shaft.

The following bevel gear sets can also be made
available:

1 6/32 - ratio 5,333 - part n. 17354690 - to be
mounted with double cardan joint 14 3280 40
and sleeve 18 32 77 00.

2 7/33 - ratio 4,714 - part n. 177354650 - to be
mounted with double cardan joint 17 32 60 50
and sleeve 12 32 77 00.

3 8/33 - ratio 4,125 - part n. 14354640 - to be
mounted with double cardan joint 14 32 80 40
and sleeve 18 32 77 00.

4 9/34 - ratio 3,778 - part n. 18354650 - to be
mounted with double cardan joint 14 32 80 40
and sleeve 18 32 77 00. i

GEARBOX TYPE «A» (see fig. 225)

-

L
' »
-

with modified transmission gear of clutch shaft: Z2/17 or Z/16

£

14 21 45 40 14 214240
14 21 48 40 14215240

14 21 51 40 26/
oz N Y/
, :

- 4% 3u Qu 12 5 - H
14 21 0540 : 4

25\ 14 21 20 40
14211141 /\ 14211140

(L)

)
)
J
>
>
>
>
>
>
)
>
)
b
)
»
)
;
)
4
b
b
b
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OVERALL GEAR RATIOS

with transmission gear of clutch shaft Z/17 part n. 142111 41

BEVEL GEAR SET

1st

2nd

3rd

4th

6/32 = 5,333 10,554 8,282 6,901 5,749 5242
7/33 = 4,714 9,329 7,321 6.10 5,03 4634
8/33 = 4,125 8,163 6,406 5,338 4,447 4,055
—_— —_ —— - - g - E e e m el — -
9/34 = 3,778 7,477 5,867 4,889 4,073 3,714
THEORETICAL SPEEDS AT 7.500 R.P.M. (rear tyre development mm 2.020)
BEVEL GEAR SET 1st 2nd 3rd _4th 5th
6/32 85,27 108,66 130,41 156,54 171,69
7/33 96,47 122,93 147,54 177,16 194,21
8/33 110,25 140,49 168,60 202,38 221,94
9/34 120,36 153,40 184,08 220,96 24232
OVERALL GEAR RATIOS
with transmission gear of clutch shaff’{';'Z/16 part n. 14211140
BEVEL GEAR SETF 1;1 2nd 3rd 4th Sth
6/32 = 5,333 11,210 8,799 7,333 6,106 5,573
7/33 = 4,714 9,809 7,778 6,482 5,398 4,926
8/33 = 4,125 8,671 6,806 5,672 4,725 4311
9/34 = 3,778 7,941 6,234 5,195 4,326 3,948
THEORETICAL SPEEDS AT 7.500 R.P.M. (rear tyre development mm 2.020)
BEVEL GEAR SET 1st 2nd 3rd 4th ath
6/32 80,28 102,28 122,73 147,39 161,49
7/33 90,82 115,71 138,84 166,72 182,70
8/33 103,79 132,23 158,67 190,47 208,76
9/34 113,33 144 36 173,24 208,04 227,96
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EARBOX TYPE «B» - 1st anl 2nd low (see fig. 226)

with modified transmission gear of clutch shatt: Z/17 or Z/16

—

14 21 45 41 14 21 42 41
14 21 48 40 (y/ 14 21 52 40
14 21 51 40 2
\20 22 \24C 7 19/
r -
\
= = |
42 32 22 1* 52 - ‘
14 21 0541 | 1 il e
. § L A ¥
m T Ul J
! ST
224 9C .
, n 24 ! 25\ 14 21 20 40
17 %16 /
U oyaina 14 21 11 40
OVERALL GEAGR RATIOS
with transmission gear of clutch skaft Z/17 part n. 142111 41

BEVEC GCAR SET - R ﬂS| ' o 3rd - sth-

6/32 = 5,333 11,215 8,714 6,901 5,749 5,242

7/33 = 4,714 9,914 7,703 .6,10 5,08 4,634

8/33 = 4,125 8,675 6,740 5,338 4,447 4,055

9/34 = 3,778 7,945 6,177 4,889 / 4,073 3,714

THEORETICAL SPEEDS AT 7.500 R.P.M. (rear tyre development mm 2.020)

BEVEL GEAR SET st 2nd 3rd 4th 5th
6/32 80,24 103,28 130,41 156,54 171,69
7/33 90,78 116,83 147,54 177,16 194,21

e e b e . | R
8/33 103,74 133,53 168,60 202,38 221,94
9/34 113,27 145,70 184,08 220,96 242 32

m
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OVERALL GEAR RATIOS

with transmission gear of clutch shaft Z/16 part n. 14211140
BEVEL GEAR SET ist 2nd 3rd 4th Sth
6/32 = 5,333 11,914 9,263 7,333 6,106 5,573
;/3;3 ;—;,714 10,531 8,188 6,482 5,398 4,926
8/3;‘.—;4,71"2;; | 9,215 7,165 5,672 4725 4,311
49/347 7=43,;8 o 8,440 6.562 5,195 4,326 3,948
THEORETICAL SPEEDS ATV7.500 R.P.M. (rear tyre development mm 2.020)
BEVEL GEAR SET ist 2nd 3rd 4th 5th
6/32 75,54 97,16 122,73 147,39 161,49
- 7/33; N 85,46 109,91 138,84 166,72 182,70
| #8/;3 : 97,66 125,61 158,67 -—190,47 . : 208,76
| 9/3:1 | _1(;6_63 o 137,15' 173,24 205,;4 227,96
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37.2 ENGINE BOOSTUP KIT PART N. 14999740 - «850 LE MANS li»

This includes:

DESCRIPTION

PART N Q.7Y
1400 32 40 1 Flange, crankase - Qil sump
14 00 36 00 1 Gasket, flange
141533 40 1 Cam shatft
1402 08 40 2 Gasket
14 11 26 40 1 Right carburettor
14 11 26 41 1 Left carburettor
14 11 50 40 1 Right manifold
14 11 50 41 1 Left manifold
14 12 07 41 1 Exhaust pipes
14 12 30 41 1 Right silencer
1412 29 41 1 Left silencer
1412 39 41 1 Silencer connecting tube
98 05 23 90 4 Screw, flange securing
98 62 03 55 14 Screw, flange securing

This conversion is completed by flaring and polishing the intake and outlet ducts, also by shimming
the valve springs as shown in drawing n. 227,

INLET

Fit 1 to 7 washers part n. 1403 7300 between
part n. 13837200 and the rcylinder head.

OUTLET

Fit 0 to 6 washers part n. 140373 00 between
pait n. 1303 7200 and the cylinder head.

13037200

\ 13037200

$365 £02
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ADDITIONS AND CHANGES FOR 850-T 3 MODEL



ENGINE

2-cylinder 4-stroke
Cylinder disposition «V » 90°

Bore mm 83

Stroke mm 78

Displacement cc 844

Compression ratio 9,5

Output HP 68,5 SAE at 7.000 r.p.m.
Valve gear

O.H.V. push rod operated.

Carburation

2 Dell’Orto carburetors type VHB 30 CD (rightj,
VHB 30 CS (left).

Lubrication

Pressure ,by gear pump.

Normal lubrication pressure 3,8 + 4,2 kp/sqcm
(controlled by relief-vaive).

Electrically controlled oil pressure gauge.

Wire gauze and cartridge oil filters.

Generator

Front (14V - 20 A) on the mainshaft.

lgnition

By battery, with double contact breaker and

automatic advance.

lgnition data:

Initial advance (fixed) 2°
Automatic advance 31°

Full advance 33
Contact breaker gap mm 0,37 = 0,43
Spark plugs:

Marelli CW7 L; BOSCH W 225; AC -44 XL
Plug points gap mm 0,6
2 ignition coils.

Starting

Electric starter (12V - 0,6 HP) with electroma-
gnetic ratchet control. Ring gear bolted on fly-
wheel. Starter botton, (START) right on the
handlebar.

TRANSMISSIONS

Clutch

Dry type, multiplates, flywheel driven. Lever con-
trolled from handlebar (left).

MAIN FEATURES

Primary drive

via the gearbox.
Ratio: 1:1,235 (Z = 17/21).

Gear box

Five speeds, frontal engagement,.constant mesh
gears. Cush drive incorporated.
Pedal controlled from left side of the motor-

cycle.

Ratio:

low gear 1:2 (Z = 14/28)
2nd gear 1 :1,388 (Z = 18/25)
3rd gear 1:1,047 (Z = 21/22)
4th gear 1:0,869 - (Z = 23/20)
top gear 1:0,750 (Z = 28/21)

Secondary drive

cardan shaft (bevel gear set).
Ratio: 1:4,714 (Z = 7/33).
Overall gear ratio (englne/wheel):

low gear 1:11,643
2nd gear 1: 8,080
3rd gear 1: 6,095
4th gear 1: 5,059
top gear 1: 4,366
FRAME

Duplex cradle, tubular structure.

Suspension

Telescopic front. fork incorporating sealed
hydraulic dampers.

Rear swingin fork with externally adjustable
springs.

Wheels
Spoked rims, WM 3/2,15 x 18 front and rear.

Tires /

Front 350H - 18 H or 100/90H - 18 H.
Rear 4,10H - 18 H or 110/90H - 18 H.

Brakes

Front:

Hydraulic disc brake, (right) twin braking cylin-
der caliper. Hand lever controlled from the
handlebar (R/H). Hydraulic transmission, free
from rear braking system.

Disc dia. 300 mm.

Braking cylinder dia. 38 mm.

Master cylinder dia. 12,7 mm.

Twin hydraulic disc brake, (left) featured and di-
mensioned as above. Pedal lever controlled from
the motorcycle (R/H). Hydraulic transmission,
bound to rear braking system.
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Rear: ) Max. height m 1,060
Hydraulic disc brake, twin braking cylinder ca- Min. ground clearance m 0,150
liper. Pedal lever controlled from the motorcycie Curb weight kg 243
(R/H).
Disc dia. 242 mm.
Braking cylinder dia. 38 mm. PERFORMANCES
Master cylinder dia. 15,875 mm.
Pedal control actuates both twin front (left) and Maximum speed in each gear, solo riding:
rear brakes at the same time.
Gears Speed
low gear km/h 71,837
' Dimensions and weights second gear km/h 103,502
third gear km/h 137,339
Wheelbase m 1,470 fourth gear km/h 165,329
Max. width m 0,780 top gear km/h 195
Max. length m 2,200 Fuel consumption: I. 6 x 100 km.
FUEL AND OIL CAPACITIES
GROUP OR PART | LITRES TYPE
Fuel tank
(Reserve 1. 4) 24 Petrol 98/100 NO-RM
Sump 3 Agip SINT 2000 SAE 10 W/50
Gear box _ 0,750 Agip F.1 Rotra MP SAE'90
Rear drive box 0,230 Agip F.1 Rotra MP SAE 90
(bevel set lubrication)
~ 0,020 Molykote type A
Front fork (each ieq) 0,060 Agip F.1 ATF Dexron
Front and Rear Brakes Agip F.1 Brake fluid SAE J 1703
/
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GELECTION OF CYLINDER DIA.

'CYLINDERS - PISTON - PISTON RINGS

(See fig. 182 and 183)

CLASS « A » CLASS a B » CLASS «C »
83.000 83.006 83.012
83.006 83.012 83.018
bylinders must always be matched with pistons of same class.
SELECTION OF PISTON DIA.
CLASS « A » CLASS « B » CLASS « C »
82.968 82.974 82.980
82.974 _ 82.980 82.986

Pistons must always be matched with pistons of same class.

PISTON RINGS (See fig. 183)
— n. 2 upper compression rings
@ 83 mm - thick. mm 1.478-1.490

— n. 1 intermediate oil scraper
& 83 mm - thick. mm 1.478-1.490

— n. 1 lower oil scraper
& 83 mm - thick. mm 3.978-3.990

PISTON PIN (See fig. 183)

— Length: -
~ mm 59.970-59.984 - @ mm 22.000 + 22.004.

CRANKPIN DIANETER

— piston pin coupling:

play mm -0.006 to a negative clearance of
mm 0.004. !

"REMOVAL OF PIN FROM PISTON

After removal of circlips, use tool n. 13907860
(57 in fig. 181) to slide pin out of piston and
con- rod small end.

CRANKSHAFT (See fig. 184)

The only change is |n crankpm dia. (see follow-
ing table):

OVERSIZE BEARING

SELECTION ORIGINAL ©
A-B mm

0,254 0,508 0,762

« A » white mark on | 44.008 + 44.014
shoulder, flywheel

side

« B » white mark on
shoulder, flywheel
side

44.014 + 44.020

43.754 + 43.766 | 43.500 =+ 43.512

43.246 ~ 43.258

/

Clearance between crankpin and bearing: min. 0.030 - max. 0.054.
Remark: Nitride treated crankshafts. For eventual adjustments send them back to « SEIMM MOTO

GUZZI ».

CRANKSHAFT BALANCING

‘Static balancing of crankshaft is obtained by

applying a weight of kg 1.586 <+ 1.616.

Max. offset in axis parallelism: crankpin and
main bearing pin must not overcome mm 0,02
at mm 40.

TIMING DATA
(See chapter « Timing data »)

Timing data (referred to the clearance of 1,5
mm between rocker and valve) are the follow-
ing (see fig. 185):
— inlet:

opens 20° before TDC

closes 52° after BDC

— exhaust:
opens 52° before BDC
closes 20° after TDC

Normal rocker clearance {cold engine) mm 0.22.
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CARBURETION

CARBURETTORS (See fig. 196)

N. 2 Dell’Orto Carburettors « VHB 30 CD » (right)
« VHB 30 CS » (left).

Double controls:

B throttle control grip, right on the handlebar;
B starter control lever for starting a cold en-
gine, located on left cylinder head cover « A »:
starting position, « B »: riding position.

Note:

When the starter lever is in riding position « B »
ensure that there is a clearance of about 3 mm
between starter control cable ends and adjuster
screws on both carburettors.

STANDARD CARBURETTOR SETTING

Choke < mm 30
Throttle 40

Atomizer 265

Main jet 120

ldling jet 50

Starter jet 80

Needle V9 (2nd notch)
Float 10 grams

Idling adjuster screw: open 1 turns and a half.

ADJUSTING THE CARBURETION (See fig. 196)

I

Adjusting by hand. L
This adjustment is made as follows:

1 Get the engine at its running temgzraturs.
2 Screw idling adjusting screws « C » fully in;
then screw them out Ly one turn andya half.

. 3 By means of your hands feel if pressure at

exhaust tubes is the same. In case of differences, -

act on screw « D » of one carburettof until the
pressure will be the same (idling speed will be
kept at 900-1000 r.p.m. about; consequently it
will be necessary to screw in the carburettor
screw of the cylinder having a lower pressure
or to screw out the carburettor screw of cylinder
having a higher pressure).
4 Get the best carburetion for each cylinder
by acting on screws « C » (this will be at the
point where the r.p.m. increase slightly) then
get idling speed according to point 3.
5 Disconnect one plug lead at a time and
check that the engine stops after firing 5-6
strokes. H this does not occur, get it by pro-
ceeding as follows:
— screw out screw « D » of the cylinder caus-
ing the engine firing more than 5-6 strokes;
— screw in screw « D » of the cylinder causing
the engine firing less than 5-6 strokes.
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6 Adjust idling speed to 900-1000 r.p.m. by
screwing in or out in the same quantity screws
« D »,

7 After closing the throttle control grip, check
that there is a clearance of mm 1 < 1,5 between
cable ends and adjuster screws « E ».

8 Check that both gas valves open at the same
time by proceeding as follows:

— Turn slowly the throttle contro! grip and

check by means of your hands that the pres-

sure at exhaust pipes increases simulta-
neously. In case such increase is not simul-
taneous, adjust the carburettor of the cylin-
der in question by screwing adjuster «E »
in (after loosening its counternut) until the
pressure is the same for both pipes.

ADJUSTING BY MEANS OF A « VACUUM
METER »

See proper instructions in chapter « Adjusting
by means of a "Vacuum Meter” ».

AIR FILTER CARTRIDGE (See fig. 28)

Every 10000 km or so, replace the air filter cart-
ridge « A». It is located in a proper hocusing
which is joined to the oil breather assembly
under the fuel tank.

This replacement is better-done by our derlers.
To . remave the filter « D » from the oil breather

..asgembly « A » proceed as foliows:
"— lift the saddle and fix it by its proper rod;

— remove the tool box after unhooking its hold-
ing bracket;

~— unhook the fuel tank, rear side, holding brac-
ket and slip off the fuel tank (after closing
the taps and disconnecting the fuel lines);

— disconnect electrical wiring from the battery
and unkook its holding brackets;

-— unhook the brackets holding springs «F »
and take rubber manifold « G » out of in-
take on carburettors and oil breather;

— unscrew nut « B » fixing the oil breather to
the housing «C» and slipp off the oil breather
«H» (after disconnecting it from intakes
and lines). Remove now the filter « D » with
bottom « E » from. the oil breather.

After replacing the filter by a new original one,
assemble the group by reversing the above
operations.




“This e L

"I 3 fits an oil cleaner which in addition
wire ganze filter is also provided with a

cartiidgGe . .
nsur‘es an almost integral filtering before

the oil passes in the pump and lubricating

channels.

OIL SUMP (See fig. 186)

It fits:

— « A » filter cartridge, removable;
— « B » magnetic oil drain plug;
— « D » wire gauze filter;

— « E» 0il pressure relief valve.

FILTER CARTRIDGE (See fig. 186)

To remove filter cartridge « A » from sump pro-
ceed as follows:
— undo plug « B » and let the oil fully drain;
— undo securing screws and remove sump «C»
including: ' ‘
— filter cartridge « A »;
— wire gauze filter « D »;
— oil pressure relief valve «E »;
— undo filter cartridge « A » and replace it by
another originai one.
By this operation, wash and dry with a com-
pressed air jet also wire gauze fiiter « O » be-

;»-.fore mounting sump «C» on the crankcase.
" Remember to replace gasket between crank-

OIL PRESSURE RELIEF VALVE (See fig. 186)

It is screwed on the oil sump and is calibrated
to allow an oil pressure of kp/sqgcm 3.8-4.2 in
delivery circuit.

Should pressure be higher than calibrated, this
valve opens and bring pressure into fixed limits.

ENGINE LUBRICATION

CHECKING THE OIL LEVEL

Every 500 km check oil level in the oil sump
(level almost at max. mark on the dipstick weld-
ed to filler cap «A» (see fig. 20).

if level is lower top up with oil of same features.
This checking will be carried out after engine
running for a few minutes and ‘dipstick « A »
must be fully screwed.

Use oil « Agip SINT 2000 SAE 10 W/50 ».

SECONDARY DRIVE

cardan shaft (bevel gear set).
Ratio: 1:4,714 (Z = 7/3).

Overall gear ratio (engine/wheel):
low gear 1:11,643

2nd gear 1: 8,080
3rd gear 1: 6.095
4th gear 1: 5,059
top gear 1: 4,366

REAR DRIVE BOX

- Checking the oil level {See fig. 199)

Every 3000 km (2000 miles) check that the oil
level is nearly at the inspection hole « A ».

If the level is not correct, fill up with oil of the
same type and features.

Changing the oil"

Every 10000 km (6000 miles) change the oil-in
the rear drive box. - ; '
This operation:-should be carried out-a short

e,

time after a ride when the oil is still war and

easily drained.. .- .. »
Remember to drain all-the old oil before intro-
ducing fresh oil.

« A » inspection level plug.

«B» oil filler cap.

« G » oil drain plug.

Quantity required:

l. 0,230 of oil « Agip F.1 Rotra MP SAE 90 »

I. 0,020 of/oil « Molykote A ».
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OlL LEAKAGE BETWEEN GEARBOX AND ENGINE UNIT

To detect oil leakages between gearbox and
engine unit proceed as follows:

— first ascertain if the oil leaking outside comes
from the gearbox or from the engine unit; this
is quite easy to do by smelling the oil itself.
As a matter of fact the oil coming from the
gearbox smells bad and is more viscous (if
this checking is done (cold-group) while the oil
coming from the engine unit is less viscous
and does not smell;

— if the oil comes from the gearbox, the lea-
kage may be caused by the following:

1 Poor sealing between clutch pressure plate
rod (14085700) and intermediate tube (12085901)
in clutch shaft; see if the rod is very oily and
slides freely into the clutch shaft (to ensure a
proper sealing, the rod must force on the tube
and this must force on the clutch shaft). In this
case, it is advisable to check that the clutch
plates are not oily.

2 Poor sealing of the ring (890403547) mounted
on the gearbox, flywheel side; check ring resi-
lience and wear, see if there is an oil drop

‘under the ring itself. Should it be worn-out,

check the surface of the clutch inner body
contacting the ring in question. This surface
must not be rough and must not show any
crush or score.

3 if the clutch inner body (14081811) contains
oil inside (where is locked the nut with washer
securing the clutch inner body to the clutch
shaft); cneck if the two sealing rings on clutch

inner body. and clutch shaft (90706235 and .

90706235) have not lost resilience and efficiency.
4 Porasily in"the gearbox; ‘1o .check this, ope-

=aig . as follows: set the gearpox ‘on-a bench,

the ciutch housing side upwards (see Pict: 123);
fill the clutcht.housing side with water and blow
compreseed air at 4 Kp/sgcm through the brea—
ther tube « B » (Pict. 123).

In case of castmg porosity, small bubbles will
be visible in the water. Seal the porosity by
means of latex or special plasters (Araldite
or Devcon).

if the clutch slides because of oil leakages
between engine unit and gearbox and the oil
passes between the clutch pressure plate rod
and the intermediate tube and it is ascertained
that the oil comes out from the engine crank-
case, this may be caused by the following:

5 Oil leaking through the seal ring mounted
on the crankcase flange, flywheel side; check
ring resilience and wear, if worn-out inspect
the crankshaft surface contacting the ring itself.
This surface must be perfectly smooth.

6 Eventual porosity in the engine crankcase;
for this checking set the engine on a bench,
the flywheel side upwards, « see Pict. 122 » (re-
move first the flywheel from the engine unit)
and fill it with water, blow compressed air at
7 Kpsgcm through the breather tube «A» (Pict.
122). In case of casting porosity, small bubbles
will be visible in the water. Seal the porosity
by means of latex or special plasters (Araldite
or Devcon).

7 If the bands securing the rubber tubes of
the engine oil breather are slackened, the oil
may flow between the rubber and the metal
tubes going between gearbox and engine unit.

8 See if the two lower bolts securing the flan-
ge, flywheel side, (12011400) to the engine
crankcase are dry; should they be oily, set so-
me « Teflon» tape on thg bolt thread.

9 See that the lower stud bolt securing the
gearbox to the engine unit is not oily where-
the reference bushing is located (left side);
otherwise set some « Teflon.» tape on the stud
bolt thread.

OIL LEAKAGE FROM THE REAR WHEEL DRIVE

For thls checking. operate as follows:

— fit the-took= ~ (Mict. 124) on the drive box =

(this tool can be obtained from a used rear fork
right arm by welding a plate with a valve, tyre
inner tube type, on the arm top);

— set the drive box into a small basin filled
with water and blow compressed air through
the valve of the tool «C» (Pict. 124) at 4 kp/sgcm.
In case of casting porosity, small bubbles will
be visible in the water. Seal the porosity by
means of latex or special plasters (Araldite or
Devcon).

Check also that there is no oil leaking between
the drive box and the lower pin securing the
rear fork. Should this pin be oily, set some
« Teflon » tape on the pin thread.

N. See pages 28-29 for pictures.

REAR SUSPENSION

The rear suspension of this mode! can fit two
different types of shock absorber springs.

The former with 5 positions, adjustable by means
of an incorporated lever.

The latter with 3 positions, adjustable by means
of a wrench delivered with the tool Kit.

Springs data

Free length: mm 270
Under kg 61 load: mm 230
Under kg 122 load: mm 190
Under kg 235 load: mm 116
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FRONT FORK

Sealed damper type. See chapter « Front Sus-
pension and steering - Inspection and checking
of the front fork ».

FONT SUSPENSION

For inspection measures see drwg. 188.
Replenishing quantity: 1. 0.060 of Agip F.1 ATF
Dexron per fork member.

WHEELS AND BRAKES

The 850-T 3 fits n. 3 hydraulic braking discs.
The features for master cylinders calipers and
discs are at page 95.

For checking and overhauling of the above
parts see from page 58 to page 63.

ADJUSTING THE FRONT BRAKE (RIGHT)
CONTROL LEVER (See fig. 200)

After fitting a feeler gauge between floater in
master cylinder and the end of the control lever
get the correct play of mm 0,05 <+ 0,15 by acting
on screw « G ».

CHECKING BRAKE PADS WEARING

Every 5000 km (3000 miles) check brake pad
thickness:

— new pad: mm 9;

— wear limit: mm 6 a.

If thick. is under the wear limit, it is necessary
to replace the pads. After this operation has
been carried out, do not drain the air but only
operate the control lever on the handlebar « B »
. fig. 200 several times until, the caliper pistons
reach their normal position.

Ry the replacement of the pads, check the con-

- dition .of the. fluid pipes,. should they be da-

maged, replace them immediately.

CHECKING THE BRAKE DISCS
(See L fig. 200 -201)

The brake disc must be accurately clean, with-
out oil, fat or other dirt and must not show any
deep scoring.

In case of reptacement or overhauling of the
brake disc, it is necessary to check its wobbling.
This checking is carried out by means of a pro-
per gauge that must never read more than
0,2 mm.

Should wobbling be higher, carefully check the
mounting of the disc on the hub and the play
of the hub bearings.

Connection torque between disc and hub is
kg/m 2,2 +— 2,4.

CHECKING THE FLUID LEVEL AND CHANGING
THE FLUID IN RESERVOIRS (See fig. 200 - 201)

For a good working of brakes these directions
are to be followed:

B periodically check the fluid level (it has to
be nearly at the gaiter « E » located in the fluid
reservoir « A» on the right handlebar for the
right front brake and under the right battery
cover for both left front and rear brakes; it has

"never to be lower than 8 mm under maximum

level;

B periodically top up the fluid reservoir « A »
(if necessary) after loosening the cap «F »;
take the fluid form an original container which

- must only be opened when using the fluid;

completely renew the brake fluid every
15.000 km (9000 miles) or at least once a year.
The fluid pipes have to be always full and with-
out air; a long and elastic movement of the
control lever « B » evidences the presence of
air inside them.

Use only fresh fluid in case of washing.

No alcohol is to be used for washing and no
compressed air for drying up; use Trichloroethy-
lene for metallic parts.

Fluid to be used: « Agip F.1 Brake Fluid ».

AIR BLEEDING (See fig. 200 - 201)

This operation is required when the movement
of the control lever on the handlebar is long
and elastic because of the presence of air in-
side the braking circuits.

Operations are as follows:

,Frent braklng cnrcult nght (See fig. 141)

“ turn the handiebus until master cylinder
(fluid reservoir) « A » reaches the horizontal
positicon;

B if necessary, top up the fiuid reservoir « A »
{take care that during the air draining the fluid
does not go 8 mm lower than the maximum
level);

®  act on a caliper body only «C» at a time:

a) take out the rubber cover, then fit a transpa-
rent flexibld pipe « H» on the drain plug « D »;
the other end of this duct will be plunged into
a transparent container «|» partially filled up
with fluid of the same type;

b) loosen the drain plug « D »;

¢) completely operate several times the brake
control lever « B » on the handlebar, release it
slowly and wait for a few seconds before ope-
rating it again. Repeat this operation until the
pipe plunged into the transparent container
emits airless fluid;

d) keep the control lever «B» completely drawn
and lock the drain plug « D », then remove pipe
« H» and mount the rubber cover.

If the air bleeding has been correctly carried
out, a direct and efficient working of the fluid
will be realized immediately after the initial idie
moveemnt of the lever « B »;

otherwise repeat the whole operation.
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Rear and left front braking circuits (See fig. 202)

Proceed as by the right front braking circuit

but with following changes:

point c: completely operate the control pedal
« B » at the R/H side of the motorcycle.

point d: keep the control pedal « B » complete-
ly pushed down.

ADJUSTING THE CONTROL PEDAL FOR REAR

AND LEFT FRONT BRAKES (See fig. 203)

— fit a feeler gauge between floater in master

cylinder and lever end « G » then get the
correct play of mm 0,05 0.15 by acting on
adjuster « A »;

— remove circlip, slip out pin and loosen coun-
ternut « B »; now screw in or out foik « C »
until the ideal position of control pedat « E »
is reached;

— re-fit pin and circlip.

After adjusting, loosen counternut « E » and ad-
just lever return stop screw « D ».



REMOVAL OF WHEELS

FRONT WHEEL (fig. 19)

undo caliper « A » securing screws and re-

move caliper « A » with pipe from right fork

cover.

Undo wheel spindle lock nut « B » (left side).

— Undo screws securing fork covers to wheel
spindle « C ».

— Slip. off spindle «D»; care the position of
spacer « E».

— Lift the motorcycle so to dlsengage the bra-
king disc (left wheel side) from caliper.

To re-assemble the wheel operate vice-versa.

After re-assembling check clearance between

pad and disc (See chapter «Checking pad

wearing»).

REAR WHEEL

— Undo the screw securing left silencer to
frame; and remove silencer from exhaust
tube after undoing the screw securing its
fixing clamp.

— Loosen nut «B» on the spindle, drive box
side.

— Undo wheel spmdle securing screw «C »,
on rear swinging arm.

— Take spindle « D » out of drive box, wheel
hub and rear swinging arm.

— Take braking disc out of caliper « E ».

— Remove caliper irom stop pin on rear swin-
ging arm; place it on motorcycle lifting hand-

©. grip. ‘

— Lean the motorcycle to the rlght so to free
the wheel « = »: from rear swmgmg arm and
drive box:

To re-fit the wheei operate viceversa.

Remember to fit caliper on the rear swinging

arm {left) and to check clearance between pad

and braking disc. (See proper chapter in section

« Maintenance »).

ADJUSTING THE SPOKES

Check that all spokes are tightened and the
wheel is correctly trued by proceeding as fol-
lows:

B spin the wheel and check its truing if ne-
cessary act on right or left spokes until the
wheel turns properly. This checking has to be:
carried out after the first 500 km (300 miles)
and later on, every 1500 km (900 miles) or so.

WHEEL BALANCE

To improve stability and decrease vibrations at
high' speeds the wheels have to be kept ba-
lanced.

Operations are as follows:

B after removing the wheel and checking spoke
tightening and wheel truing suspend it on a fork;
B spin the wheel lightly several times and see
if it stops always in various positions, thus indi-
cating a correct balance;

B if one point of the wheel always stops at the
bottom, put a balance weight on a spoke oppo-
site that point.

B repeat this operation until the wheel is cor-
rectly balanced then fix the balance weights to
the spokes by means of pliers.

Balance weights are available from our dealers
in sizes of 15, 20, 30 grams.

Normally, an imbalance of less than 15 grams
does not affect the motorcycle stability.

TYRES

The tyre condition is of main importance as sta-
bility of motorgycle, riding comfort and even
ridc: safety are depending on this iactur. :
It is theretore quite advisable not to use tyres
with tread lower than 1.5 + 2 mm respectively
front and rear tyre.

A wrong tyre pressure can also affect stability
of motorcycle and shorten type life.
~Correct pressure is:

— front wheel: solo or with pillion kp/cm?: 2
— rear wheel: solo kp/cm? 2.3

— with piflion: kp/cm? 2.5.

These data are for normal riding (touring). In
case of constant high speed or motorway riding
increase tyre pressure 0,2 kg/cm?.




MAINTENANCE, INSPECTION AND ADJUSTMENT
OF DOUBLE CONTACT BREAKER

Contacts gap for 850-T3 model must be within
mm 0,37 + 0.43.

For descriptions and adjustments see Chapter
« Maintenance inspection and Adjustment of
Double Contact Breaker ».

CHECKING AND ADJUSTING IGNITION TMING
(FIXED ADVANCE)

See chapter « Checking and adjusting ignition
timing » considering the following changes:

TIMING OF THE R/H CYLINDER

In this position, fixed advance mark 2 is 2° from
P.M.S. (TDC) «D» and so at the commence-
ment of the point separation (see A in fig. 164).

TIMING OF THE L/H CYLINDER

In this position fixed advance matk 3 is 2° from
P.M.S. (TDC) «S» and so at the commence-
ment of the point separation (see B in fig. 164).

CHECKING THE IGNITION TIMING

(FIXED ADVANCE) WITH THE ENGINE
-ASSEMBLED ON THE MOTORCYCLE
(See fig. 165)

L Only the mark «A.F. » (fixed advapsny changes '

namely 2° instead of 13°.

CHECKING THE IGNITION ADVANCE
(FIXED AND AUTOMATIC) BY
MEANS OF A STROBOSCOPE LAMP
(See fig. 64 and diagram fig. 188)

Ignition data

— fixed advance: 2°
— automatic advance: 31°
— full advance (fixed and automatic): 33°

ELECTRICAL TESTS

CHECKING THE FULL ADVANCE
(FIXED AND AUTOMATIC)

Changes:

— A.F. (fixed advance) 2° at 1000 r.p.m.
+ 200 r.p.m.

— A.T. (full advance) 33° at 6000 r.p.m.
+ 200 r.p.m. '

SPARK PLUGS

The 850-T 3 model fits spark plugs:
Marelli CW 7 L; Bosch W225T2; AC - 44x L.
For other description see chapter «Spark Plugs».

ALTERNATOR

Main Features:

Brand: Bosch (G1-14V-20A-21")
Drive: direcily from crankshaft
Max. output: 280W - 14V

Max. amperage: 20

Charge starting: 1000 rpm

Peak charge: 10000 rpm

Rotation: clockwise

{as seen from
collector side) .

ELECTRICAL EQUIPMENT -

Starter motor

Brand: BOSCHDF -12V - 06 PS
Voltage: 12V

Output: / 0,6 HP

Current Intensity Ah.: 35

Pinion: ' Z = 8 -mod. 25

Pinion rotation: counterclockwise

RUNNING VOLTAGE CURRENT SPEED TORQUE
Unloaded 11.5V 20 + 40 A 6500 -+ 8500 rpm —
l.oaded 9 Vv 170 A 3200 + 3500 rpm kgm 0.15
Short circuit 8 V 280 = 360 A — kgm 0.75
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INSTRUMENTS AND CONTROLS

INSTRUMENT PANEL (U.S.A. MODEL) (fig. 4)

1 Mile counter.

2 Rev.-counter.
3 Orange neutral indicator. It lights when the

gearbox is in neutral position. It may be well to

make sure that this position is correct. In any
case it is a good practice to pull the clutch be-
fore starting.

4 Red light indicating parking light on.

5 Red warning light. Oil pressure gauge. It
goes out when the pressure is sufficient for
normal engine lubrification. Should it not go
out, the pressure is not correct; in this case
the engine has to be stopped and suitable
checkings are to be carried out.

6 High beam warning light (red).

7 Red warning light indicating insufficient cur-
rent from the generator for battery charge. it
must go out when the engine reaches a certain
number of revolutions.

By day riding all warning lights are to be out.
By night riding the parking warning light only
and eventually the high beam warning light
are on.

CHANGES FOR « EUROPE MODEL »

1 Km counter,
4 Green town driving light. _
6 High beam warnmg hght \bl..xe)

By Nﬂ"lt rldmg the town driving warning light,
only and eventually the liig’. heam warning Ilght
ara on. ,

KEY SWITCH (fig. 5)

The key has three positions.

«1» (turned anticlockwise) Standstill, key re-
movable.

«0» (vertical) Standstill, key not removable.

«2» (turned clockwise) Ready to start, all
controis are in. Key not removable.

LIGHTING SWITCH (LIGHTS) (fig. 207 «A »)

Left, on the handlebar, 4 positions.

«1» OFF  Lights off.
«2» PARK Parking light (USA).
Town driving light (Europe).
«3» L Low beam.
«4» H High beam.
«5» To come back to position OFF

press the button towards the lefts.

HORN, FLASHING LIGHT
AND TURN SIGNAL CONTROLS (fig. 207 «B »)

Left, on the handlebar.

«86» HORN Horn button.

«7» FLASH Flashing light button.

«8» OFF Turn signals button.

«9» When turned to the right operates the
right signals.

«10 » When turned to the left operates the left
signals.

ENGINE STARTING AND :
EMERGENCY STOPPING (fig. 208)

Right, on the handlebar.

With the ignition key in position « 2 » in.fig. 206
the motorcycle is ready to be started. To start
the engine (see « A») press the button «1»
START.

To stop the engine (in case of emergency) turn
the button in position «3» or «4» OFF.
After engine stopping reset key in position « O »
fig. 206. ,

GEARSHIFT PEDAL (fig. 209)

On the left side of the motorcycle.

Low gear: pedal down.

2. 3. 4. and top gear: pedal up.

Neutral position: between low and 2 nd gear.

Before operating the gearshift pedal the clutch
lever has to completely “illed in.

TERMINAL BLOCK WITH FUSES (fig. 210)

It is locate dunder the seat and holds n. 6 15 A

fuses.

«1» Rear stop light horn, flashing light.

« 2 » Starting relay. Turn signals.

«3» Warzhing lights. Qil-gen-N Low - High
beam with warning light.

«4» Parking or town driving lights - Instru-
ments.

« 5 » 4

«6» § Spare fuse.

STEERING LOCKING («A» in fig. 211)

To lock:

— turn handlebar fully to the right.

— insert key into lock set, turn it anticlockwise
and push it fully in, release it and take it off.

To release:

— insert key into lock set, turn it anticlockwise
release it and take it off.

R



LIGHTS (Europe model)

HEADLIGHT

— high and low beam: bulb 45/40W - 12V

— town driving light: bulb 3W - 12V

TAIL LIGHT

— number plate lighting, parking light and stop

light: bulb 5/21W - 12V.

Indicators, instrument panel: bulb 1,2W - 12 V.
Indicators, km and rev. counters: bulb 3W-12 V.

REPLACEMENT OF BULBS (fig. 212)
HEADLIGHT

— Undo screw « B », disconnect beam insert,
slip off sockets and replace bulbs.

TAIL LIGHT

~— Undo screws « C » securing reflector to iail
light; push bulb inwards and turn it to the
left at the same time, then slip it off.

Con ™
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TURN SIGNALS

— Undo screws «D» securing reflectors to
signal lights; push bulbs inwards and turn
them to the left at the same time, then slip
them off.

By re-fitting of reflectors screw in uniformly,
do not lock screws too much to prevent braking
of same.

INSTRUMENT PANEL, KM AND
REV. COUNTERS

— Slip off bulb sockets and replace bulbs.

HEADLIGHT BEAM ADJUSTING (fig. 212)

For a safe riding and not to trouble crossing
riders, the headlight beam has always to be
set a corrent height.

For horizontal setting act on ;screw «A »,

For vertical setting undo connections « E » and
shift the headlight by hand up or down in order
to get the correct height.

The centre of the high beam must not be higher

than 0,86 m measured at 3 m distance with’

motorcycle not on stand and rider on saddle.

k .
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WIRING DIAGRAM (Europe model)

J (fig. 213)

1 - Km counter 22 - Alternator (14V - 20A)
' 2 - Rev. counter 23 - Starter motor relay
3 - High beam indicator light 24 - Starter motor (12V - 0,7 HP)
' 4 - Oil pressure indicator light : 25 - Clutch cable cutout
: 5 - Neutral indicator light 26 - Left rear turn signal
) 6 - Town driving indicator light 27 - Rear brake stop light
7 - Generator charge indicator light 28 - Number plate and town driving light
) 8 --Low beam 29 - Right rear turn signal
9 - High beam 30 - Flasher unit
10 - Right front turn signal light 31 - Oil pressure cutout
. 11 - Left front turn signal light 32 - Neutral position cutout
12 - Engine starting and stopping switch 33 - Terminal block with fuses (16 A)
) 13 - Lighting switch ' 34 - 3-way connector
14 - Switch; turn signal, starting, horns, flasing light 35 - 4-way connector (AMP)
' 15 - Horns Power 7 A) 36 - Contact breaker
16 - Front brake stop light cutout 37 - Coils
17 - Flashing light relay 38 - Ignition switch (3 positions)
18 - Rear brake stop light cutout 39 - 4-way connector (AMP)
19 - Battery (12V - 32 Ah) 40 - 2-way connector
20 - Regulator 41 - Spark plugs
21 - Rectifier 42 - Town driving light, front -
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LIGHTS (U.S.A. model)

HEADLIGHT

— Sealed beam insert type: 45/40 W - 12 V.

TAIL LIGHT

— Number plate lighting parking light and stop
light: bulb 5/21W - 12 V.

Turn signals: 21 W - 12 V.

Indicators, instrument panel: bulb 1,2W - 12 V.

Indicators, mile and rev. counters: bulb 3W -

12 V. :

REPLACEMENT OF BULBS (fig. 212/1)
TAIL LIGHT

— Undo screws « C » securing reflector to tail
light; push bulb inwards and turn it to the
left at the same time, then slip it.off.

TURN SIGNALS

~— Undo screws « D » seguring reflectors to si-
gnal lights; push bulbs and turn them to the
left at the same time, then slip them off.

By re-fitting- of =eflectors screw in uniformly, do

not lock screws ‘tou, muoh to prevent braking ..

of same.
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INSTRUMENTS PANEL, MILE AND
REV. COUNTERS

— Slip off bulb sockets and replace bulbs.

HEADLIGHT BEAM ADJUSTING (fig. 212/1)

For a safe riding and not to trouble crossing ri-
ders, the headlight beam has always to be set
at a corrent height.

For horinzontal setting act on screw « A »,

For vertical setting undo connections « E » and
shift the headlight by hand up or down in order
to get the correct height.

The centre of the high beam must not be higher
than 0,86 m measured at 3 m distance with
motorcycie not on stand and rider on saddle.

CHANGING THE WIRING DIAGRAM FOR
VEHICLES WITH COMPULSORY LIGHTING ON,
WHEN STARTING THE EI’GINE

To achieve this change it is necessary to take
off the wire group which connects connector
« 35 » to fuse n. 4 (red cable) and 1o connection
«40 » (yellow cable). This wire group is con-
nected to connector «35» through connector
« 39 »,

After disconnecting the yellow cable (rear par-
king light) from connector « 40 », connect it to
fuse n. 4 as indicated in the wiring diagram.
Connector « 35 » will be re-fitted, into the insu-
lated housing which supports the flasher unit
for turn signals.

-This, change au..bmphshed notice thai instru-

ffient fiynis-and indicator light « | » (Low beam)
are not protected by fuse n. 4 but by fuse n. 3.

[




ADDITIONS AND CHANGES
FOR 85G-T3 - EUROPE POLICE MODEL
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INSTRUMENTS AND CONTROLS

INSTRUMENT AND PANEL (fig. 214)

Km counter, speedometer.

Left turn indicator warning light (green).

Right turn indicator warning light (green).

«H » high beam warnine light (blue).

« N » neutral positon warning light (orange).

« Gen » warning light indicating insufficient

battery charge from generator (red).

7 « Oil » warning light indicating insufficient
oil pressure {red).

8 «Park » warning light (green) indicating si-
de stand in parking position. :

9 «|» warning light, parking (green).

10 «Purs » warning light (red) indicating red

OV D WN =

lights on.
11 « Rad » warning light (red) indicating radio
on.

12 «Light» switch for additional lights.

13 «Emerg» switch controlling simultaneous
flashing of rear turn indicator lights (the
switch controls also the flashing of warning
lights «2» and «3»).

14- Odometer reset.

CONTROL BUTTONS FOR RADIO,
SIRENE AND ADDITIONAL LIGHTS (fig. 215)

This group  is mounted on the right kandlehar:
«1» Radio control button (white).

104

«2» Sirene control button (blue).
«3» Red lights control (red).
«4» Sirene control (blue).

TERMINAL BLOCK WITH FUSES (fig. 211)

The terminal block is located on the right side
of the motorcycle.

Access to the therminal block is made possible
by removal of the right motorcycle side cover
and terminal block cover.

It incorporates n. 6 16 A fuses.

Key controlled

«1» Rear stop light, horns, flashing lights.

« 2 » Starter motor relay.

«3» Warning lights: «Oil-Gen-N» - Head-
light: high beam, low beam and warning
lights. f

« 4 » Rear parking lights, instrument lighting,
warning light «1» rear red lights.

Out of key control

«5» Additional lights and warning light «Purs»;
additional light.

«6» Turn iprdicator iights with their warning
lights.
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WIRING DIAGRAM

(fig. 216)
Km counter, speedometer (bulb 3 W) 35
Additional light (bulb 5W) 36
«H» high beam warning light (buib 1,2W) 37
« Oil » Oil pressure warning light (bulb 1,2W) 38
« N » Neutral position warning light (bulb 1,2 W) 39
« L » Low beam and parking warning light (bulb 1,2 W)
« Gen » Generator warning light 40
Low beam 41
High beam bulb 40/45 W 4
Turn indicator light, front/right (bulb 21 W)
Turn indicator light, left/front (bulb 21 W) 43
Engine starting and stopping control 44
Additional light switch 45
Control switch: turn indicator lights, horns, flashing
Horn (Consumption 7 A) 46
Front brake switch
Flashing light relay a7
Rear brake switch 48
Battery 49
Regulator 50
Rectifier 51
Alternator (14V - 20 A) 52
Starter motor relay 53
Starter motor 54
Switch on clutch control wire 55
Turn indicator light - rear/left (bulb 21 W) 56
Rear stop light (bulb 21 W) 57

Number plate and tail light (bulb 5W)
Turn indicator light - rear/right (bulb 21 W)
Turn indicator lights flasher unit

Qil pressure switch

Neutral position cutout

Terminal block with fuses (16 A fuses)
3-way connector

4-way connector (Amp)

Breaker

Coils

ignition switch (3 positions)

Control actuating simultaneous flashing of turn indi-
cator lights

2-way connector

Spark plugs

Light switch with travel limit from position « High/
Low beam » to position « Parking light »

Right turn indicator warning light (bulb 1,2W)
Left turn indicator warning light (bulb 12 W)

« Park » Side stand parking position warning light
(bulb 1,2W)

«Purs» Red pursuing lights warning lights (buig
1,2 W)

« Rad » Radio warning light (bulb. 1,2 W)

4-way connector (Amp)

Connection

Red pursuing lights (front) - (bulb 35 W)

Control: red lights - radio - syrene

Syrene relay

Coil control device

Control device for side stand warning |lgh‘t

Syrenes

Front parking light (bulb 3W)

Spare fuse

The devices no. 53 and no. 54 and cables «A - B - C -
D » are supplied only on r‘fuest: when the above parts

are not installed,

the whité cable coming from clamp

no. 5 (15-way Molex - Headlight) must be connected di-
rectly -on to the coil (connection no. 40 to be eliminated).

ey

0

cattis

- EF 2 |

on S

_____ i P

|—-‘¢P-- —_— e T . . 3 ‘ - _
I ;
: y 0 ..
3 ]
r g VERDEAN +
[ARpALIOR - w3k ‘“@‘ eat 4 18 :
i ‘ ::'!‘:‘1 :z/ s a @“"”
m“ ) __L|s ‘
“‘“'I 11338 Ll &L_L Y e It
e ——— = T e e
é% e a— 7 1 - {1
‘T ‘ T ! o ul::-m t " y 3[:# e @7
i : Ly F — it s -
o3 I Fomge o ) A
l = 1 il 4
] 1 el S
E H — H
& 1) tl] a7 t@—lul— T Ys
u—l< H ] o | ; ' 0

COLORS LEGEND

Nero = Black

Bianco = White
Verde = Green
Grigio = Grey
Viola = Violet
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Giallo = Yellow

Azzurro = Blue "
Rosso/Nero = Red/Black

Azzurro/Nero = Blue/Black

Verrde/Nero = Green/Black

Arancio = Orange Bianco/Nero = White/Black

Rosa = pink
Rosso = Red
Marrone = Brown

Giallo/Nero = Yellow/Black
Grigio/Nero = Grey/Black
Grigio/Rosso = Grey/Red
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ADDITIONS AND CHANGES
-~FOR 850-T2 - “LAPD,, POLICE MODEL (USA)




INSTRUMENTS AND CONTROLS

INSTRUMENT PANEL (fig. 214/1)

DN D WN =
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12
13

14

Mile counter, speedometer.

Left turn indicator warning light (green).
Right turn indicator warning light (green).
« H» high beam warning light (red).

« N » neutral positon warning light (orange).
« Gen » warning light indicating insufficient
battery charge from generator (red).

« Qil » warning light indicating insufficient
oil pressure (red).

« Park » warning light (green) indicating si-
de stand in parking position.

« L » warning light, parking (red).

« Purs » warning light (red) indicating red
lights on. )

« Rad » warning light (violet) indicating ra-
dio on.

« Light » switch for additional lights.

« Emerg » switch controlling simultaneocus
flashing of rear turn indicator lights (the
switch controls also the flashing of warning
lights «2» and «3»).

Odometer reset.

CONTROL BUTTONS FOR RADIO,
SIRENE AND RED LIGHTS (fig. 215/1)

This group is mounted on the right handlebar:
« 1% "Radio control button (white).

108

«2n
«3»
« 4 »

Sirene control button (blue).
Red lights control (red).
Sirene control (blue).

TERMINAL BLOCK WITH FUSES (fig. 211)

The terminal block is located on the right side
of the motorcycle.

Access to the terminal block is made possible
by removal of the right motorcycle side cover
and terminal block cover.

It incorporates n. 6 16 A fuses.

Key controlled

«1»
«2n»
«3»

Rear stop light, horns, flashing lights.
Starter motor relay. -

Warning lights: « Qil-Gen-N» - Head-
light: high beam, low beam and warning
lights. /

Rear parking lights, instrument lighting,
warning light « L » rear blue lights.

«4d»

Out of key control

«5» HRed lights and warning light « Purs »; ad-
ditional light.
« 6 » - Turn-indicator lights with their warning
lights.
/




WIRING DIAGRAM

(fig. 216/1)

1 - Mile counter, speedometer (bulb 3 W) 35 - 4-way connector (Amp)

2 - Additional light {bulb 5 W) 36 - Breaker

3 - « H» high beam warning light (bulb 1,2 W) 37 - Coils

4 - « Oil » Oil pressure warning light (bulb 12W) 38 - Ignition switch (3 positions)

5§ - « N» Neutral position warning light (buib 1,2 W) 39 - Control actuating simultaneous flashing of turn indi-
6 - «L» Low beam (bulb 1,2 W) cator lights

7 - « Gen » Generator warning light 40 - 2-way connector

8 - Low beam 41 - Spark plugs

9 - High beam bulb 40/45W 42 - Light switch with travel limit from position « High/
10 - Turn indicator light, front/right (bulb 21 W) Low beam » to position « Parking fight »

11 - Turn indicator light, left/front (bulb 21 W) 43 - Right turn indicator warning light (bulb 1,2 W)

12 - Engine starting and stopping control 44 - Left turn indicator warning light (bulb 1,2 W)

13 - Additional light switch 45 - «Park » Side stand' parking position warning light
14 - Control switch: turn indicator lights, horns, flashing (bulb 1,2 W)

15 - Horn (Consumption 7 A} 46 - «Purs » Red pursuing lights warning lights (bulg
16 - Front brake switch 1,2W)

17 - Flashing light relay 47 - «Rad » Radio warning light (bulb 1,2 W)

18 - Rear brake switch 48 - 4-way connector (Amp)

19 - Battery 49 - Connection

20 - Regulator 5C - Red pursuing lights (front) - (bulb 35W)

21 - Rectifier 51 - Control: red lights - radio - syrene

22 - Alternator 52 - Syrene relay

23 - Starter motor relay 53 - Coil control device

24 - Starter motor 54 - Control device for side stand warning light

25 - Switch on clutch control wire 55 - Syrenes (90 W)

26 - Turn indicator light - rear/left (bulb 21 W) 56 - Rear blue lights (bulb 5 W)

27 - Rear stop light (bulb 21 W) 57 - Spare fuse

28 - Number plate and tail light (bulb 5W)

29 - Turn indicator light - rear/right (bulb 21 W)

30 - Turn indicator lights flasher unit The devices no. 53 and no. 54 and cables «A - B - C -
31 - Oil pressure switch D » are supplied only on request: when the above parts
32 - Neutral switch are not installed, the white/ cable coming from ciamp
33 - Terminal block with fuses {16 A fuses) no. 5 (15-way Molex - Headlight) must be connecied di-
34 - 3-way connectaor rectly on to the coil (connection no. 40 to be eliminated).
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CHANGING THE WIHING DIAGRAM FOR
VEHICLES WiITH COMPULSORY LIGATING -

ON, WHEN .., ARTING THE ENGINE. N
To achieve thrs change it is mecessary to

1ake off the wire Group whith connects
connector «35« 10 (usa n. 4 {red cable) and to
connection ~dD. (yellow cabie). This wire
group is connacted o connector «35- through

connectar ~48
After disconnzcting the yeliow cable (rear
parking light! * .t connector =40, connect 1
1o fuse n 4 23 indt” vied (n the wiNag
disgram
Connectu: 3% will ha s.fitled, into t
inswiatad housing whith supparts the !Iash:r
3 unit tar turn signals.

This change sccemplished notice that
instrument lights ang indicator light <1- {Low
beam) ara not protected by fusa n. § but
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Giallo = Yellow ¢ it
Azzurro = Blue
Rosso/Nero = Red/Black
Azzurro/Nero = Blue/Black

Vfarde/Nero = Green/Black
Bianco/Nero = White/Black
Giallo/Nero = Yellow/Black

Grigio/Nero Grey/Black
Grigio/Rosso = Grey/Red



