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16.2 REAR WHEEL

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

Proceed as follows:
B gzet up the byke on the center stand;

® undo nut «A» with washer «B» from ihe sprindle
on the drive box side;

®  loosen screw «C» securing spindle «D» to the
rear fork arm;

B withdraw spindle «D» from the box, hub, and
swinging fork arm;

B remove shim «E»;

B |ean the byke to the right s¢ as to allow the wheel
lo be laken olf the swinging fork arm and rear drive
box.

To refit the wheel, reverse the dismantling opera-
lions.

b Removing the rear wheel hub (fig. 152)

Proceed as follows:

B remove cushioning springs «A» from the wheel
hub:

® using a suitable punch, remove both bearings
«B» with their spacer «Cs».

Re-assemble reversing the dismantling operations,
Check end and side play against drawing n. 152/1.

16.3 TYRES

Tyres are included in the componenls that have al-
ways to be kept under control as the vehicle stability,
riding, comfort, and even the rider's safety are de-
pendant on them.

Accordingly, it is slrongly recommended {0 never
use tyres with less than 2 mm thread (5/64").

An incarrect tyrg pressure may also affect the vehicle
stability and cause the tyres to rapidly wear out.

Recommended lyre pressures:
Front wheef

Solo oy with pillion.

— Pirelli
— Metzeler
- Michelin

kg/cmg 2 (28 Ibs/s.i}

Rear whee!

Sole:

— Pirelli
— Metzeler

kgfcmg 2.2 (31 lbs/s.i.)
— Michelin

Wilh pillion:

— Pirelli

— Metzeier
— Michelin
The above figures apply for normal riding (cruising).
If using the motorcycle at constant high speed or on

highways, it is recommended to increase pressure
by 0.2 kg/cmgq (3 p.s.i.).

'\'z kg/cmg 2.4 (34 1bs/s.i.)



164 WHEEL BALANCING

To improve stability and decrease vibrations at high
speeds, the wheels have to be kept well balanced.
if a balancing machine is nol available, a wheel ¢an
be balanced as follows:

= remove the wheel and suspend it on a fork;

B |ightly spin the wheel several times and see if it
always stops in different positions, thus indicating
a correct balance,

B if one point of the wheel always stops at the bot-
tom,.put a balance weight on a spoke opposite this
point;

®  Repeat this operation until the wheel is correctly
balanced.

16.5 REMOVING AN RE-FITTING THE TYRES

These models fit light alloy rims which do in effect
offer considerable mechanijcal resistance but can
easily suffer damage if inappropriate lools are used
for removing or re-assembling the tyres,
Accordingly, for these operations il is strongly re-
commended to use tools without ribbings or sharp
edges where they contact the wheel rim. The con-
tact surface should be quite wide, very smooth, and
with all edges suitable rounded off.

The use of any of the special lubricants avaifable
on the market, will make the fitling and bedding
down of the tyres on the rim a much easier job and
also prevent excessive stress on the tools, Do not
forget that the tyre beads should always be a perfect
fit in the central rim channel. When filling a tyre,
and if this has an arrow stamped on its side, make
sure lo assemble it with such arrow pointing to the
normal riding directicn in the case of the rear tyre
and viceversa for the fronl tyre (l.e. poinling in the
direction opposile to the riding direclion).

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

1 General maintenance

Periodically check the level of the fluid in the reser-
veir far the front and rear master cylinders. It should
never be below the top of the reservoir separator.

" every 5000 km {3000 miles), top up the fluid re-
servolr with fluid from an original container to be
opened just before fopping;

B every 15.000 km (S00C miles) or at most every year,
lhe braking circuits fluid should be compleiely re-
newed;

offset
03

axial pla {
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M for good braking efficiency be sure the fluid pipes
are always full of fluid without air bubbles. The
presence of air is evidenced by a long and elastic
movement of the control lever.

To clean out the braking circuits, use only fresh fluid
of recommended type. Never use alcohol to clean or
compressed air 1o dry.

Recommended fluid: Agip F.1 Brake Fluid {SAE 170
3C).

2 Air bleeding

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

Front right braking circuit (fig. 154)

B Proceed as follows:
B set up the byke on the center stand;

B |f necessary, fill up fluid reservoir «A» (Always en-
sure that during the bleeding operaiion the fluid le-
vel never drops below the fop of the plate separator);

B bleed operating on caliper «D»:

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

¢ completely pull ihe handlebar lever several times,
releasing it slowiy and waiting a few seconds before
pulling it again. Repeat this operation until the pipe
plunged inio the fransparent container «F» emits
airless fluid;

d keep control lever «B» completely pulled and clo-
se drain plug «C» lightly; remove plastic tube «E»,
and re-fit the rubber cap.

If the air bleeding operation has been carried out
correctly, the efliciency of the braking action will be
immediately perceived alter the initial idle movement
of lever «B». If it is not so, the bleeding operation
has 1o ke repeated.

Remark This operation does not completely bleed
the air from the circuit. The remaining air is awtoma-
tically emitted after a short time of riding. This will
entail a less elastic and shorter fever maovement.

Front left and rear braking circuit {fig. 155)

®  Proceed similarly as done for the right front brake
circuit except that instead of pulling the handlebar
and keeping down the lever, this is done on the pe-
dal control by pushing it down and keeping it down.

3 Checking fluid level in reservoir
and replacing the fluid

The fluid level in reservoir «As» (fig. 154) has 1o be
checked frequently to ensure it is never below the
top separating plale:

® periodically, or whenever necessary, top up the
fluid in reservoir «A» (fig. 154);

® access 1o the reservoir is obtained by unlatching
the calch with ignition key and pressing down button
«A» In fig. 15, raising the cover, undoing plug «B»
and removing the rubber gaiter.

To top wp always use fluid laken from a conifainer
opened just before pouring in;

B gvery 15.000 km (9000 miles) or at most every
year replace lhe braking fluid in the reservoir.

To obtain an efficient braking action, it is necessary
for the fluid pipes 1o be always full of fluid without air.
A leng and elastic movement of the control lever
and/or pedal evidences the presence of air bubbles
in the circuit.

When washing the braking circuits. use cnly fresh
fluid. Never use alcohol for washing or compressed
air for drying.

For metal part use trichloroethyiene.

To lubricate, never use mineral oil or grease. If no
suilable lubricant is avaiiable, it is recommended to
moisten the rubber or metal components with brake
fluid. Fluid recommendation: Agip F.1 Brake fluid
{SAE J 17083).
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Floater return spring
Floater

Lip seal

Floaler stop washer
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4 General procedure for dismantling
companents from the braking circuit

Before any part is removed, clean it thoroughly on
the outside. Carefully plug up all pipe ends 1o pre-
venl the entrance of foreign matter. After the parts
have been removed, clean them throughly in trichlo-
roethylene (metal parts) and the rubber paris with
the specified liquid. Ensure the rubber gaskets and
seals do not gel :n contact with trichyoroethylene.
Handle all delicate components with care

Alter cleaning, dry all parts with clean rags and moi-
sten the cylinder walls and plungers with brake flid
1o prevent oxidation.

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

The right front brake cylinder is bolted on the L/H
side of the frame.

To acceed to it*
" rarse the seat using special lever («A» in fig. 20);

® discennect the rubber sirap securing the fuel tank
at the rear;

® close taps, disconnect pipes, and remove the
lank;

®  check floater-lever end clearance which should
be 0.05 =015 mm, {00197 = .0059"}. If not, adjust
{See section 2.24).

Periodically grease scraper 7 and flocaler shank 4.
Never use mineral oll or grease.

6 Master cylinder for front left and
rear brakes (fig. 159)

It is centraliy located on the right hand and access
to it is by removing the right cover. Ensure there is
0.05 = 0.15 mm {00187 -+ .0058"} clearance between
floater and lever end. If not, adjust as described in
section 2.25

Periodically lubricate scraper 9 and floater stem 5
but do not use mineral ofl or grease.

7 Overhauling and replacement of master
cylinder components - Toocls to be used for the
right front cylinder {fig. 156}

If ithe master cylinder operation is incorrect {fluid
leakage at lever side, decreased braking ability etc.}
it is necessary to replace gaskets «5» as follows: .

1 disconnect the fluid delivery pipe from master cy-
linder to right front caliper;

2 drain fluid from reserveir;

3 disconnect pipe from cylinder to right fronl ca-
liper;

4 piug up these pipes;
5 remove master cylinder from frame;

6 remove control lever «2» from pump body after
removing circlip «13» and wilhdrawing pin «12»;



7 insert tool 14 92 64 00 (39 in fig. 157) in the fluid
duct and tapping lightly with a plastic mallet push
out the floater, paying attention not to score the hole
walls and the outer surface of the floater;

8 from floater remave lock ring «8», scraper «7» and
stop washer «6»;

9 from master gylinder remove return spring «3»
and guide bush «9»;

10 if necessary, remove connector «10» and bush
«B»:

11 clean accurately floater and master cylinder bo-
dy and check if damaged. Check aiso |/D of master
cylinder and O/D of floater;

— max allowed hole dia. 12.843 mm (.5054")

— min ailewed floater dia. 12.657 mm (.49827)

12 check gaskets «5» and bush «9»;f the gaskets
are still in good conditlion. do not remove them; if
they need replacement, remove them using a suita-
ble tool;

13 fit new gaskets «5» on f{loater using tool
18926500 {33 in fig. 158) and tool 18 92 66 00 (34 in
fig. 158), paying atteniion to the mounting position;

14 on floater fit washer «G», scraper «7», and lock
ring «8». Insert spring «3» on floater;

15 fit the whole assembly in the master cylinder
hole, fit lock ring «8» using tool 18 92 67 00 (35 in fig.
158} and lightly tap with a mallet to drive stop washer
«8» fully home;

16 fit bush «9» and connector «10;

17 fit lever on masler cylinder using pin «11» and
circlips «12»;

18 secure the compleie master cylinder to the
frame;

19 connect fluid delivery pipe from fank to masler
cylinder and pipe lrom maslter cylinder to caliper;

20 re-check the lever end-floater clearance;
21 fill fluid reservoir and bleed the air from the
braking circuit.

Remark Before mounting the rubber and metal com-
ponenis be sure to lightly moisten them with the spe-
cified brake fiuid or special grease. Never use mine-
ral oif or grease.

8. Inspection and replacement of components
the master cylinder for the front left and rear brakes -
Tools to be used (See fig. 159)

Proceed as for the right front brake except for points
11-13-15 which are replaced as follows:

® Point 11

— maximum admissible hole dia. 15.918 mm (.6267")

— minimum admissible lloater dia. 15.832 mm (.6232")

e N s WN

e e A ey
bW N =2

Master cylinder body
Floater refurn spring
Floater

Washer

Floater stop washer
Scraper ring
Scraper ring retainer
Bush

Connector

Spindle

Circlip

Spring guide

Lip seal
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®= Point 13
— On floater «5» refit: gasket «7» using lool

14926500 (36 in fig 159/1) and gasket «6» using
tool 14 92 66 00 (38 n Lig 159/1). Pay atlention lo the
mounling position of gasket «7»,

®  Point 15

— Inserl the whole assembly in the masler cylinder
hole «2», seal «10» using tool 14 92 67 Q0 (37 in fig.
159/1) and tapping the tool lightly with a mallet tiil
stop washer «8» 1s driven home complelely.

16.7 CALIPERS FOR RIGHT FRONT, LEFT
AND REAR BRAKES (See lig. 160)

These calipers consists of lwo light alloy bodies {2
and 3) joined by lwo screws «8».

Each body incorporales a cylinder housing which
acls as a guide for pision «5»,

Sealing is assured by a gasket lodged in a groove in-
side the cylinder housing. The sealing is automati-
cally adjusted by the wear of pads «9» which in-
creases lhe piston exit out of Lhe cylider housing.
Dust cap «6+» which is internally secured to the round
groove of the piston and externally around the an-
nular hole of the cylinder, prevents the entrance of
moisture and foregn matler.

The 2 pistons act direclly on he 2 pads secured by
pin «12». Two taper pins «10» pressed in spring «11»
prevent pad flapping, and make the settling down oi
the disc easier after braking. Cap «13» mounted over
the caliper prevents the cap from getlmg too wet
because of rain or mud.

Brake fluid is delivered through the hole in one of
the caliper bodies and hydraulic connection between
the caliper bodies ts assured by two inner holes. Sea-
ling is assured by gasket «7»,

Each caliper body is provided with a drain plug «14=
for ihe bleeding of the air bubbles.

a Inspection and check (See [fig. 161)

Every 5000 km (3000 miles) it is well o check pad
wear as follows:

B remove cap «A»;

®  remove central pin «B», spring «D» and pis «C»;

®  slip off pads «E»; pad lhickness:
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— new pad 7 mm (.277);
— wear limil 3.5 mm (.137).

If thickness is under the wear limit, the pads have lo
be replaced. The friction materna! has not be used
right down to the metal plate as if this contacts the
disc it will not only irremediably damage it buf pre-
venl proper thermal insulalion between pads and
brake fluid

Replace pads as follows:

B push pistons inside the caliper bodies, being ca-
reful nol to damage the dust caps;

® il new pads «E»;

= fit pads retaning pins «C» with spring «D», also
central pin «B»,

By using the above procedure it is not necessary lo
bleed the awr from the circuits. It 1s sufficient to ope-
rate the lever or pedal several imes to aliow the plun-
gers to assume their normal operaling posilion {pad-
disc clearance 0.2 mm (.00787").

Important: for about 100 km (60 miles) after pad re-
placement, it is recommended to operate the new
pads gently in order to allow the friction material lo
evently and properly sellle down.

Note When replacing the pads it is a2 good rule o
take out a small amount of fluid from the reservoir as
the backing of the pisions migh! cause the fiuid to
overflow

b Inspeclion and replacement of
caliper components

The replacement of caliper gaskets is necessary
when (luld leakages occur through the cylinder hou-
sings. Traces of fluid will be noticed on the disc and
calipers, also the level of the oil in the reservoir will
drop down considerably and in continuity.

Fluid leakages will cause poor braking efficiency
and a loo elaslic movement of the pedal or lever.

To replace the gaskels, proceed as follows:

® Remove and plug up the fluid delivery pipe;

®  remove caliper from the fork cover;

® remove pad slot sealing cap;

® remove pin, spring, relaining pins, and the pads;
®  separale the caliper bodies;

® remove dusl cap Irom the leaking caliper body;

® [rom the body remove the piston using a jet of
compressed air. Do this operation with care so as
not to score Lhe plunger surface. Using a needle, re-
move the detective gaskel from its housing wilh care
s0 as not to score the cylinder walls,

B clean the plunger and cylinder throughly, chec-
king for damages. It is also advisable to check wear
of the cylinder and piston:

— max admissible 1/D of cylinder
32.071 mm (1.2626"):
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— min admissible O/D of pisten
31 930 mm (1.256");

= fit a new gasket in the cylinder housing;

® it the plunger inlo the cylinder (Do this only by
finger pressure);

® it the dust cap after ensuring |1 1$ not cracked or
lorn {ensure it 1s properly anchored In 11s housings
on the pisten and caliper);

® join up both caliper bodies, ensurng lhe gasket
seats property In its housing Use a torque wrench set
to 25— 29 kgm (18 — 21 it/lbs);

" fil caliper on fork cover Tighten screws 1o a {or-
que of 22 = 24 kgm (16 = 18 il/Ibs},

= {it pads, retaiming pins and position spring with
pin,

= connect fluid delivery pipe ta caliper
®  bleed the braking circuit

NB Before mounting, ensure all rubber and metal
parts are moistened with brake fluid. Never use mi-
neral oil or grease.

16.8 PIPES

Check Iheir condition accuraiely and replace imme-
diately it in any way damaged.

16.9 BRAKING DISCS

The discs are the rotaring parts contacled by the
pads during the braking action and thew condition
can have a marked influence on braking efficiency
For specific molorcycle purposes. the surfaces of the
braking discs have been suitably treated to prevent
oxidations, This treatmenl is done on the braking
surfaces Hovewer, after several brakings, this pro-
teclive film is rubbed away, thus creating an ideal
pad-disc coupling.

16.10 BRAKING CIRCUIT FAULTS

a Inspection and checks

Checking the brake disc is very important. The disc
surface should always be perfectly clean, free from
dust, oif, grease or any other dirt, and unscored,

It deeply scored, the disc should be dismantied and
re-ground on a special machine.

The admissible parallelism and oflset on a disc are

®  parallehsm ol contacl surface

and braking parl of disc 0.050 mm {.00197"),

B phraking part of disc 0.050 mm {.001977),

B braking parl of disc
{circular check) 0.015 mm {.00059"):
® braking part of disc

fradial check) 0.060 mm (.0023").

Diameter of braking discs

Front gia Rear dia

260 mm (10.2367) 235 mm (9.257)

Thickness of front and rear discs

Standard Minimum
6.250 = 6.540 mm 5 800 mm
(246 = 254") (2277

When overhauling or replacing a disc, check s wob-
bling with a gauge. This should not exceed 0.2 mm
(.0078").

It the play is greater, check mounting position of the
disc on wheel hub, alsc the wheel bearing play.
Tighten the wheel hub screws with a wrench set to
22 =24 kgm (16 + 18 f1/Ibs).

CAUBE

REMEDY

Brake screeching

Caliper not completely locked
Missing or defective springs
Worn out pads

O1l or greasy pads

Fitting of incorrect lype pads

Tigthen secunng screws

Fit new spring

Fit new pads. aller checking condilion of disc
Replace pads

Replace pads

Excesslve heating of disc (normal riding)

Piston locking, pads glued to disc

No play at control lever

Check condilion of plungers, clean pads, housing in
caliper
Adjust lever play according to instructions




CAUSE

REMEDY

Poor braking

Dirty or oily brake disc
Excessively worn or vilrified pads
Qily or greasy pads

Plungers jammed

Clean disc

Change pads, check disc
Replace pads

Restore sliding to plungers

Brake locking

Friction coefficient of pads too high
Disc oxidized

Fit proper pads
Grind-in disc

High pad wear

Pads Jammed in housings, brake disc surface in con-
linuous contact

Plunger jammed

Disc deeply scored

Clean pad housing in caliper, check if properly mated
with guides

Restore sliding condition

Grind-in or replace disc.

irregular or slantways pad wear

Dirty pad housings

Piston slides improperly
Delective pad spring
Caliper mounted slaniways

Clean pad housings
Restore sliding condifion
Replace springs

Check and fit up properly

Control lever run foo long

Disc webbling more than 0.2 mm
Presence of air bubbles in the braking circuit
Deeply scored brake disc

Grind or replace brake disc
Bleed the air from the circuit
Grind disc or replace disc

Sticking of master cylinder floater

U-bolt securing screws excessively tightened

Lever bolt excessively tightened (non-original boli)
Lever-cylinder housing coupling incorrect (lever too
thick)

Scraper deformad by etching liquids

Defeclive floater relurn spring

Loosen screws partially
Loosen boll partially
Replace lever

Strip master cylinder, ¢lean and check components
(replace if scored or seized) and replace [luid
Change the spring

Fluid leakage from reservolr

Damaged gaiter
Damaged reservoir rim

Fit gaiter properly in its housing, close cap genlly
Replace gaiter
Repair or replace pump
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16.11 RECOMMENDATIONS

All «N» type rubber components (master cylinder
seals and gaskets, scraper, gaiter, caliper joining
gaskets, dust cap) are made of special compound
resisting to the brake fluid action tul not to the et-
ching action ol mineral oils, diesel ail, or solvents
which are sometimes used to wash down the byke
Accordingly, it is strongly recommended lo avoid any
contact of these liquids with rubber parts of the bra-
kings circuit,

For instance, 1t rmght occur thal lhe scraper ring
due to getling in conlact with such liquids may, also
partially, stick to the floater and so prevent it from
shiding properly.

For some unknown reasons, the caliper gaskets are
somewhat subject to sticking to the plungers.

This peculiarity may occur within a comparatively
period of lime (abl 2 — 4 months), This time, howe-
ver, 15 influgnced by many factors such as machining
tolerance, rubber compound tolerances, ambient con-
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ditions when the calipers are either stored or the
maching 1s kept inoperative tfor long periods.

Ii an event of this kind lurns up. 1l 15 necessary o
pioceed as lollows:

a pull the front cylinder lever or push the pedal re-
pealedly for the rear cylinder till the correcl pad-disc
distance is obtained;

b if the above operation does nol give satisiactory
results, proceed as follows

— remove the plastic cap from the caliper;

— remove one pad and actuate the master cylinder
30 as to allow the plunger to come out from its hou-
sing in the caliper about 4 = & mm (157 = 2367,

— push in the plunger taking care not to damage 1,
or the disc, or the rubber components;

— re-fit the pad;
— proceed likewise for the other pad;
— operate as indicated at aj.

Note When carrying out the above operations make
sure the pad position (s nof reversed.



/@ ELECTRICAL EQUIPMENT

The electrics consist of:

= ballery,

= starter molor;

= gleclronic boxes;

®= pickups (mounted on timing cover);

= rolor (metal block mounied on crankshaft);

ignition coils;

rectifier;

requlator;

terminal block with fuses (4 fuses - 16 A);

relay for starler motor,

relay for flash lights;
headlight;

tail light;

turn light lamps;

ignition key switch;

®  light switch;

= urn light switch, horn, flash lighting:
= start and stop swilch;

® horn;

® panel indicator lights: neutral (orange), parking
and lown driving (green), oil pressure (red), high
peam (blue), generalor (red).

171 BATTERY (<A~ fig. 162)

These models fit a 12V battery with a 20 Ah capacity
which is directly charged by the generaior.

Access 1o the ballery 1s oblained by raising the seal
using special lever «A» in fig. 20 and disconnecling
its anchoring rubber strap «A» and cables «B» and
«C» (See fig. 163) and taking out lhe battery from iis
housing.

a Putling a new dry ballery in service

1 Remove seal and undo the plugs. In each cell
introduce sulphuric acid for batteries wilh a specific
gravity of 1.26 (30" Bé), al a lemperature of -+ 15 C
{59 F).

Correcl level is when the acid skims the iop of the
plale separator or splash guard.

2 Let the ballery rest for about 2 hours.

3 Charge the ballery for 6-8 hours al an intensily
equal to about 1/10th ol its capacity until the acid
reaches a specific gravity of 1,27 = 31° Bé constantly
for at least 3 hours charge.

4 After \he battery is charged, level up the acid,
plug up, and clean lerminals accuralely.
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b Maintenance in service

Specific gravity Specific gravity Max temperature
Climate at filling at end of charge permissible during charge
Temperate
{usually under 32° C (90" F} 1260 1270 + 1280 50°C {122°F)
Tropical
(usually over 32°C (90°F) 1230 1220 = 1230 60" C (140° F)

1 Ensure the electrolyte level tops always the plate
separators. Do this adding only dislilled waler. Never
add sulphunic acid.

2 Should too frequent water additions be reguired,
It i1s best 10 have the electric circuits checked as the
battery works under heavy foad and will quickly
wear out,

3 The electric system should also be checked when
the batlery shows a lendency to discharge.

4 If a baltery (new or used) is left inoperative for a
certain period of time, it should be re-charged every
month.

5 Always keep lhe terminals well clean, keeping
them greased with pure vaseline jelly.

6 Always keep the top baltery cover thoroughly
clean, avoiding overflows of acid which reduce in-
zsulation and corrode the battery housing.

NB If the battery is to operate in tropical climates
(average temperature higher then 33°C (91°F) it Is
recommended 1o reduce the acid gravity to 1.230.

¢ Measuring specific gravity and temperature
of electrolyle (fig. 164)

This operation should be done periodically on each
cell after checking the acid level.

Te make this control, use a suitable hydrometer as
shown in fig, 164.

The temperature is measured using a round end ther-
momeler completely immerged in the electrolyte of
the cell concerned.

d Correction of the specific gravity reading
in respect of temperature

All readings should be brought down tg the standard
lemperature of 25" C (77 F).

For each 10°C (50' F) difference it is necessary to
add or delract 7 g/1 to bring the reading down (o the
said value of 25" C,

= For example, a reading of 15°C (59°F)) = 1.290
sp. @

" the corresponding gravity brought lo 25° G will be
1290 — 7 = 1283 g/l.
A reading at 35" C (95’ F) = 1275 g/t
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The corresponding gravity at a temperature of 25°C
(77°F) wilt be 1275 + 7 = 1282 sp.g. This correction
faclor should always be within 1270 = 1280,

When measuring specific gravity, the following pre-
cautions should be laken:

— lake the réading at eye level holding the tube ver-
tically. and ensuring the float is free (See fig. 148);

— after measurement put back the acid in the cell
from where it was taken;

— if any drop ol acid has dripped, dry them with a
wollen cloth;

— the following table indicates the specific gravity
ratings in respect io climate.

/‘ o
L &0
=8
INCORRECT |~ =} . CORRECT _
\\READ‘ING — READING -~
LSO N S LN
v _—8\—1...ﬁ;
e [ == i
= - Ll B
=~ &I
=L 1
s =l
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17.2 ALTERNATOR («A> in fig. 165)

Main features

Qutput

Current intensity

Charge starting

Peak revs

Direction of rotation (seen from commutater side)
Max permissible eccentricity

Field winding resistance

3-phase winding resisiance of stator (A.C.)

BOSCH G1 (R) 14 V 20 A 21 N. 0120340002

280W - 14 A

20 Ah

1000 rpm.

10000 rpm.
Clockwise

0.06 mm (.0023")
3.4 Ohm -+ 10%
.38 Ohm + 10%%

a Testing the alternator on a bench

Qutput test Load Top speed
g 4 A 1250 rpm
Oulput data (with regulalor) s 113 A 2100 rpm
e 20 A 6750 rpm

17.3 REGULATOR

Main features
Test speed
Test load

Adjusting voltage

BOSCH AD 1/14 N. 0190601009

4500 rpm
13 Ah
139 + 148

17.4 RECTIFIER

Brand

BOSCH 14 V - 22 A - N. 0197002003
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175 STARTER MOTOR (part N. 0.001.160.010) {«A» in

fig. 166)

Main features
Vollage

Qutput

Finion

Rotaticn (pinion side)

Brush pressure

Minimum brush length

BOSCH DG 12V - 4 HP

12V

A HP

8 testh - mod. 2.5
Anticlockwise
750 = 1600 gr
1.5 mm (.457)

a Electric tests

Voltage Current Speed Torque
Oparation v A rpm kgm - ft/Ibs
Unloaded 11,5 35 + 55 9000 11000
8,5 340 -+ 430 — 0.8 (5.5 ft/1bs)
In short
75 300 -+ 390 — 07 (4.7 it/1bs)

17.6 STARTER MOTOR N, 0.001.157.016 («B» in fig.

166)

Main features
Vollage

Output

Pinion

Rotation

Brush pressure

Mintmum brush length

BOSCH (DF 12V .7 KW)

12V

KW

8 teeth mod. 25
Anticlockwise
800 -+ 900 gr
11.5 mm (.457}

a Eleclric test

, Voltage Current Speed Torgue
Operation v 9 A F;m egrm?
Unloaded 11,5 20 ~ 40 6500 + 8500
In short 9 320 + 400 — 92 (6.1 ft/1bs)

8 280 + 360 — .82 (5.5 {1/1bs)
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17.7 ELECTRONIC IGNITION

The electronic ignition device requires pratically no
maintenance as it consists of parts not subject to
mechanical wear.

Accordingly no periodical servicing is needed except
to any electronic componeni (electronic boxes or
pickups) or in the electrical conneclions.

a Operation

With the ignition circuit closed, the current from the
baltery passes through the electronic switch (transi-
sior) inside the elecironic box and goes to the prima-
ry circuit of the ignition coil. During the rotation of
the rotor, when the metal block «A» on the same
gets near the metal tips of magnetic pickup «B», this
will generate an electric impulse that goes to the
Iransistor inside the box (See fig. 167 and 171), caus-
'ng the primary circuit of the coil to be cut off.
Accordingly, the high tension reguired for the igni-
tion is generaled in the secondary winding of the coil
itself. Fram here it goes to spark plug «B» through
wead «C» (fig. 167/1).

The pulse sent by the magnetic pickup is indepen-
dant from the battery voltage.

b  Warning

®  Reversing the battery poles can cause damage Lo
the electronic box.

®  To re-charge batlery it is advisable to disconnect
it from the electrical system to prevent damaging the
eleclronic box. This applies also whenever any wel-
ding operation is done on the vehicle [rame.

®  The H.T. coils and the electronic boxes are pur-
posedly localed in well ventilated positions lo allow
a correct heat dispersion.

It is recommended, therefore, not to make any chan-
ges or modifications that may reduce or hinder the
air flow to these components.

®  With the engine still, don’t forget to disconnect
the ignition swiich to prevent batery discharge or
possible damage o the ignition system (especially
the H T. coils).

c Data for electrically checking the
magnetic pickups

In case of irregular ignition operation, check the effi-
clency of the pickups:

B Circuit resistance with pickup body at the tempe-
rature of about 20°C (68" F) . 220 Ohm = 15,

For this test use a ohmmeter connected to the cable
terminals of the pickup.

'/
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PICK-UP D"
R/H CYLINDER

I
ROTATIONAL DIRECTION

OF ENGINE AS SEEN FROM
THE GENERATOR SIDE
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d Manual adjustment of ignition timing

Proceed as follows.

1 undo the screws and remove the generator cover,

2 remove rubber cap from inspeclicn hole «As» on
the clutch housing {(fig. 168};

3 undo lhe 3 slator securing screws to timing cover;

4 undo the generalor rotor securing screw. In the
screw hole introduce pin part N. 14926600 {42 in
fig. 28), screw in again the generator screw until the
rolor is heard detaching from the c¢rankshaft and
then remove the rotor,;

5 undo the screws and remove the pickups cover
(pick-up),

6 revolve the crankshaft toc where by looKing
through spection hole «A= (lig. 168) leller «D» on
the flywhee! is in the middle of said hole «A= {right
piston at TDC) - See fig. 168 «B»;

7 ensure mark «E» on the pickup 1s perfectly ali-
gned with mark «H» on the crankshaft cantrol slee-
ve. If not aligned, il 1s necessary to shift the pickup
after loosening screws «C» (fig. 169);

8 revolve the crankshafl in a direclion opposite the
normal running direclion and ensure that the center
line of rotor block «E» is perfectly aligned with the
mark on pickup «F»;

9 insert feeler gauge blade «B» between block «E=
and the pickup metal tips «G» and ensure the gap is
as recommended (020 = 030mm = 0078 = 0117)
If gap «A» 18 nol as specified, reslore 1l by locsening
screws «C» and suitably shifting pickup «D» (fig 169):

10 repeat the controls as specified at 6 and 7,

11 the procedure for checking ignition timing for
the left cylinder is the same as lor the right cylinder
except thal the crankshaft has to be rotated unt)
letter «S» is seen through inspection hole «A» (fig.
168) i.e. L/H cylinder piston at TDC to be at the cen-
ter of hale «A» and mark «F» on the pickup for the
ieft cylinder is in line with mark «H» (fig. 169) on the
crankshaft sleeve (rotor). Finally re-check clearance
as indicated at 8 and 9.

Note [n case control sleeve «A» s removed from
the crankshalt, when re-fitting it it {s necessary to en-
surg the relieved section (see arrow D) is fitted n-
wards (see tig. 75) while mark «E» will have to be
visible from the outside.

The feft pickup has a yellow mark. The right pickup
has a blue mark.

e Adjusting ignition timing by the aid
of a special tool

Cperale as from point 1 10 5 in the previous chapter,
fit tool 1982 8000 (44 in fig. 170} after removing the
rotor. and check that marks «A» on the tool are in
line with the marks on pickup «B», also that the tool
pickup clearance is nil as it is already contemplated
on lhe tool.



If the above does not occur, operate as follows:

® if the marks are nct lined up: loosen the pickup
fixing screws on the cover and shift the pickup to the
position where the marks are in line with those tra-
ced on the tool;

® jf there is play between pickup probes and tool:
loosen the pickup securing screws on the cover and
take the play up compietely;

" |f it is not possible to insert the ool on the crank-
shaft: loosen the pickup securing screws and move
the pickup just sufficiently to allow the tool to be fit-
ted and take up the eventua! play;

" in any case, after carrying out any one of the
above operations, before removing the tool from the
crankshaft it is necessary to tighten the pickup retai-
ning screws to the cover, after checking the align-
ment of the marks.

For electrical connections, see ignition diagram (fig.
171).

17.8 CHECKING IGNITION TIMINING USING
A STROBE LAMP (See fig. 172)

Main purpose of using a strobe lamp for this check
s to ensure the electronic boxes and especially the
automatic advance (max) are correctly limed,

a Checking timing of the R/H cylinder

®  remove rubber cap from inspection hole «A» on
the R/H side of the clutch housing;

®  mark off with light paint the maximum advance
mark («1» and «2» for both cylinders) on the fly-
wheel {See fig. 168);

= connect cable «B» of lamp «E» to the R/H cylin-
der spark plug:

®  connect the strabe lamp clamped cables «C» and
«D» to battery terminals (+ to + and — fo —);
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® after checking the electrical connections, start
the engine and run it up to ils normal operating tem-
peralure. Then gradually increase the speed up to
5000 = 5500 rpm ({See rev-counter on instrument
panel);

® at this slage, direct the strobe lamp beam to in-
spection holge «A» ang ensure that mark 1 on the fly-
wheel is in the middle of the inspection hole itself
(See «B» in fig. 168).

If not in the center, it is necessary to control the effi-
ciency of the electronic boxes.

b Checking timing of the L/H cylinder

Proceed exaclly as for the right cylinder except that
the strobe lamp cable is connected to the L/H cylin-
der spark plug.

With the engine running at 5000 + 5500 rpm, mark
«2» on the flywheel should show up at the center of
inspection hole «A». (See «B», fig. 168).

¢ lgnition data

Advance (See dwg fig. 172/1).
B Max advance 35 at 5000 + 5500 rpm.

®  Gap between rotor block and pickup probes (on
timing cover): 0.20 = 0.30 mm {.0078 + .011"),

T

d Spark plug

Recommended spark plug brands:

— Marelli CW 9 LP
— Bosch W 260 T 30
— lLodge 2 HLN

Points gap: 0.6 mm {.0237).

When re-fitting the spark plugs ensure to properly
start them by hand for a few turns to preveni strip-
pings and then to complete the operation with a plug
wrench, possibly on a cold engine.

in any case, the plug should be replaced every 10000
km {6000 miles) even if the appear to be stijl in good
condition.

17.9 ELECTRIC EQUIPMENT

a Headlight (See fig. 173)

Diameter of headlight «A» is 170 mm (6.69") and it is
bolted on the fork covers.

It is fitted with 2 bulbs: one for low and high beam
«B», one for parking light «C».

Replacement of headlight bulbs (See fig. 174)

Undo botlom screw «A», withdraw the beam unil, re-
movel amp holder, and replace the bulb.
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Adjusting the headlight beam (See fig. 174)

B horizontal selling is adjusted by screws «B»;

B vertical setling is adjusted by screws «C» and
moving the headlight up and down by hand to the
correct height.

The center of the high beam must not be higher than
0865 mts (34”) measured at 3 meters (117”) distance
with the byke off the stand and the rider astride it.

b Tail light (See fig. 175)

These models fit a special type lail light «A» with 2
bulbs: 1 for stop light, 1 for parking and town driving
light. It is located on the rear mudguard.

Bulb replacement (See fig. 176)

To replace the bulbs, undo screws D, remove reflec-
tor, push bulb inwards turning to the left and slip it
off the socket.

¢ Front and rear turn lights (fig. 177)

2 front light turn indicators «A» on a bracket secured
to the front frame down tube and 2 rear indicators
«B» secured to the rear mudguard.
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Heplacement of turn light bulbs

Undo screws «E» securing the reflectors io the turn
signal light, push the bulb inward turning to the lefi,
and take it off its socket.

Note In refitting the reflectors, tighten the screws
uniformly and not excessively to prevent breakages.

d Panel beard - Speedometer -
Rev-counter (See fig. 178}

To replace bulb «A» from speedometer «B», from
rev-counter «C» and the lighted indicators «D» on
panel «E» it is necessary to withdraw the speedo and
rev-counter sockels, also sockets «G» from the panel.
Replace then the burnt out bulbs.

e Bulbs (12 V)

B Headlight:

— high and low beam 45/40 W («B» in fig. 174);
— parking light 3 W («C» in fig. 174).

B Tail light:
— number plate, parking and slop light 5/21 W {«B=
in fig. 1786},

B Turn signal indicatars: 21 W {«C» in fig. 176).
B Warning lights on panel: 1,2 W {«E» in fig. 178).

"  Speedo and rev-counter illumination: 3 W («D» in
fig. 178}).

f Horn («A» in fig. 179)

Brand: «Belli» {9012/2) - current absorbtion 3 A.

Overhaul and repair of horn

If the horn has lost its tone or has failed altogether,
ensure first thal the trouble is not in any other com-
ponent the electric system.

If the horn does not emit any sound, check the effi-
ciency of the bulton and if zll cables are properly
screwed down.

If the sound is faint, ensure its fixing bolt is tight.

It the horn socunds continuously, check the ground
contact in the connection from button 1o horn.

If all these controls are negative, it is obvious that the
fault lies in the horn itself and it should be entrusted
for repair to the makers or to a highly qualified
workshop.

g Cables

Ensure all cables are in perfect state. If scraped or
cracked anywhere, replace them,

NB Ensure that all additional accessorles are con-
nected to terminals that can stand the extra load in
order not to go beyond the terminal capacity and so
avoid damage the electric system.



m KEY TO WIRING DIAGRAM

2w N -

10
11
12
13
14
15
16

{fig 180)

Speedometer {bulb 3W - 12V)
Rev-counter {bulb 3W - 12 V)
High beam warning light (bulb 1.2 W - «h» blue}

Oil pressure warning light (bulb 1.2W - 12V -
«0il» - red}

Neutral warning light (bulb 1.2W - 12V - «n» -
orange)

Parking light indicator (bulb 1.2W - 12V - «|» -

green)

Generator warning light (bulb 12W - 12V -
«gen» - red)

Low beam }
High beaim 5 bulb 40/45W - 12V
Froni parking light {bulb 3W - 12 V)

Right front turn signal {bulb 21 W - 12 V)

Lelt front turn signal {bulb 21 W - 12 V)
3-way conneclor

12-way connector

Light and engine starting swiich {3 positions)

Control device for: turn signals, horn and fla-
shing light, lighting

Control device for engine starting and stopping
Horn

Magnetic pickups

A-way connector AMP

Rotor

Oil prassure switch

Neutral position switch

Flashing light relay -

Rectifier

Alternator

Regulator

Baltery

Rear brake swiich

Front brake switch

Electronic box, left cylinder

Elecironic box, right cylinder

Turn signal flasher unit

Ignition coil

Terminal block with fuses

Starting relay

Starting motor

Right rear turn signal (bulb 21 W - 12 V)
Left rear turn signal (bulb 21 W - 12V}
Rear stop light ]

Number plate lighting ( 2 bulbes 21/5W - 12V
and rear parking light s

Tail hght

CABLE COLOURS

Bleu = Blue

Nero = Black
Bianco = While

Verde = Green
Grigio = Grey

Viola = Violet
Arancione = Qrange
Rosso = Red

Rosa = Pink
Marrone = Brown
Giallo = Yellow
Azzurrg = Light blue
Azzurro-Nerg = Ligh! blue-Black
Bleu-Nero = Blue-Black
Bianco-Nera = White-Elack
Azzurro-Rosso = Light blue-Red
Giallo-Rosso = Yellow-Red
Verde-Grigio = Green-Grey
Verde - Nero = Green-Black
Rosso-Nero = Red-Black
FUSES

N. 1: Stop light (rear brake) - Turn signals.

N. 2: Starting relay - Stop light {front brake) - fiashing
light relay -~ horn
N. 3: Warning lights (gen-oil-n} - High beam and war-
ning - Low beam.

N. 4: Parking light (front and rear} - Instrument light-
ing - Warning hght «l».
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181

(fig.

£ WL N -

10
1
12
13
14
15
16

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
a3
34
35
36
37
38
39
40
41

42

KEY TO WIRING DIAGRAM - POLICE
181)

Speedometer {bulb 3W - 12 V)
Rev-counter (bulb 3W - 12 V)
High beam warning light (bulb 1 2 W - «h= blue)

Oil pressure warning light (bulb 1.2W - 12V
«0il» - red)

Neutral warning light (bulb 1.2W - 12V « «n»
orange}

Parking light indicater (buib 1.2 W - 12V - «l»
green)

Generator warning light (bulb 1.2W - 12V -
«gen» - red)

Low beam J

Hilgh G ) bulb 40/45 W - 12V

Front parking light (bulb 3W - 12 V)

Right front turn signal (bulb 21 W - 12 V)

Left fronl turn signal (bulb 21 W - 12 V)
3-way connector

12-way connector

Light and engine starting switch (3 positions)

Control device for: turn signals, horn and fla-
shing light, lighting

Control device for engine starting and stopping
Horn

Magnetic pickups

4-way conneclor AMP

Rotor

Qil pressure switch

Neutral position swilch

Flashing light relay

Rectifier

Alternalor

Regulator

Ballery

Rear brake swilch

Front brake swilch

Electronic box. left cylinder

Electronic box, right cylinder

Turn signal flagher unit

Ignition coil

Terminal block with fuses

Starting relay

Starting motor

Right rear furn signal {bulb 21 W - 12 V)
Left rear turn signal {bulb 21 W - 12 V)
Rear stop light

Number plate lighting ( 2 bulbes 21/5W - 12V
and rear parking light

Tail light

43 Switch actualing simultaneous flashing of all
lurn indicater lights

44 Syren relay

45 Syren relay switch
46 Radio switch

47 Fuses (15 A)

48 Syren

CABLE COLOURS

Bleu = Blue

Nero = Black
Bianco = Wihite
Verde = Green
Grigio = Grey

Viola = WViolel
Aranclone = Orange
Rosso = Red

Rosa = Pink
Marrone = Brown
Giallo = Yellow
Azzurro = Light blue
Azzurro-Nerc = Ligh! blue-Black
Bleu-Nero = Blue-Black
Bianco-Nero = White-Black
Azzurio-Rosso = Light blue-Red
Giallo-Rossa = Yellow-Red
Verde-Grigio = Green-Grey
Verde-Nerg = Green-Black
Rosso-Nero = Red-Black
FUS‘ES

N. 1: Stop light (rear brake} - Turn signals.

N. 2: Siarling relay - Stop light {front brake) - flashing
light relay - horn.

N. 3: Warning lights (gen-oil-n} - High beam and war-
ning - Low beam.

N. 4; Parking light (front and rear) - Instrument light-
ing - Warning light «l».
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BB INCHES AND MILLIMETERS CONVERSION CHART

MILLIMETERS TO DECIMAL {(Inches) EQUIVALENT

mm = Cansey | ™ = Tiones | ™ = Tinchon | ™ = Tinches | ™™ = Tinenesy | ™ = Fanes
i 039 21 827 a1 1614 61 2 402 81 3189 125 4,921
2 079 22 866 a2 1,654 62 2441 82 3.228 150 5.906
3 18 23 906 a3 1693 63 2 480 83 3.268 175 6.890
4 157 24 945 a4 1732 64 2520 84 3.307
5 197 25 984 45 1772 65 2.559 85 3.346
6 2% 26 1024 a6 1811 86 2 598 86 3.386 200 7.874
7 276 27 1063 a7 1.850 67 2638 87 3.425 225 8 858
8 315 28 1.102 48 1.890 68 2,677 88 3.465 250 9.843
9 354 29 1142 49 1.929 69 2717 89 3.504 27s 10827
10 394 30 .18 50 1.969 70 2.756 90 3,543
i1 433 31 1.220 51 2.008 71 2.795 91 3583 300 11811
12 472 32 1.260 52 2.047 72 2.835 92 3622 325 12795
13 512 33 1299 53 2.087 73 2,874 93 3 661 350 13780
14 551 34 1.339 54 2126 74 2913 94 3701 375 14764
15 591 35 1.378 55 2165 75 2959 95 3,740
16 630 36 1.417 56 2,205 76 2992 96 3 780 a00 15748
7 669 37 1.457 57 2.244 77 3 031 97 3.819
18 709 38 1496 £8 2.283 78 3.071 98 3858
9 748 39 1538 59 2323 79 3110 99 3.808
20 787 40 1.675 60 2362 80 3150 | 100 3937
DECIMAL (inches) TO METRIC EQUIVALENT
il Kl e = e S I -
001 025 | 120 3.048 | 320 B128 | 520 13208 | 720  18.288 920 23368
002 051 130 3302 | 330 8382 | 530 13462 | 730 18542 930 23622
003 076 | 140 3556 | 340 8636 | 540 13716 | 740 18796 940 23876
004 02 | 150 3810 | 350 8.890 | 550 13970 | 750  19.050 850 24130
005 127 | 160 4084 | 360 9144 | 580 14224 | 76D  19.304 960  24.384
008 152 | 70 4318 | 270 9398 | 570 14478 | 770 19.558 970 24638
007 178 | 180 4572 | 380 9652 | 580 14732 | 780 19812 980 24892
008 203 | 190 4826 | 3% 9.906 | 590 14986 | 790 20086 990 25146
009 229 | 200 5080 | 400 1060 | 600 15240 | .80  20.320
010 254 | 210 5334 | 410 10414 | 610 15434 | 810 20574 1000 25400
020 508 | 220 5558 | 420 10668 | 620 15748 | 820 20828 2000 50800
030 762 | 230 5842 { 430 10922 | 630 16002 | .830 21082 3000 76200
040 1016 | 240 6096 | 440 11176 | 640 16256 | .840  21.336 4000 101600
050 1270 | 250 6350 | 450 11430 | 650 16510 | 850  21.950 5000  127.000
060 1524 | 260 6604 | 460 11684 | 660 16764 | 860  21.844 10000  254.000
070 1778 | 270 6858 | 470 11938 | 670  17.018 | 870 22,098 15000 381000
080 2032 | 280 7112 | 480 12792 | 680  17.272 | 880  22.362 20000 508000
090 2286 | 290 7366 | 490 12446 | 690 17526 | 890  22.606 25000 635000
100 2540 | 300 7620 | 500 12700 | 700 17.780 | 900 22,860 50000 1.270 000
10 279 | 310 7874 | 510 12854 | 710 18034 | 910 23114 | 100000 2540.000
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INCHES AND MILLIMETERS CONVERSION CHART

FRACTICNG (Inches) T DECIMALS {Inches) and METRIC EQUIVALENTS
gt (inehesy = m inches = AL = mm
1/64 016 397 5/8 B25 15.875
1/32 03 794 41/64 641 16.272
3/64 047 1191 21/32 656 16 669
1/18 063 1.588 43/64 672 17.066
5/64 078 1.984 11716 687 17.463
3/32 094 2.381 45/64 703 17.859
7/64 109 2778 23/32 719 18.256
47 /64 734 18 653
1/8 125 3175 3/4 750 19 050
9/64 41 3572 49/64 766 19.447
5/32 156 3.869 25/32 7/ 19.844
11/64 172 4.366 51/64 797 20.241
3/16 188 4763 13/16 813 20.638
13/64 203 5159 53/64 828 21.034
7/32 219 5 556 27/32 844 21,431
15/64 234 5953 55/64 .859 21.828
1/4 250 6 350 7/8 875 22.225
17/64 268 6747 57/64 891 22 622
9/32 281 7.144 29/32 906 23.019
19/64 297 7.541 59/64 922 23.416
5/16 313 7.028 15/16 938 23813
21/64 328 8.334 61/64 253 24.209
11/32 344 8731 31/32 969 24.606
23/64 359 9.128 B3/64 984 25.003
3/8 575 9525 1 1.000 25 400
25,64 391 9.922 2 2 000 50.800
13/32 406 10.319
27,64 Az22 10.715 3 3.000 76.200
7/16 438 11.113 4 4000 101 600
29,64 453 11.509
15/32 469 11.906 5 5.000 127 000
31/64 AB4 12.303
10 10 000 264.000
15 15.000 381.000
1/2 500 12.700
83/e4 516 18097 20 20 000 508.000
17/32 531 132.494 o5 o5 000 635 000
35/64 547 13.891 i
9/16 563 14.288
37/64 578 14.684 50 50.000 1270 000
19,32 594 15.081
39/64 609 15478 100 100 000 2540000
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