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This manual is mainly intended to provide the Service Stations with basic infor

mation regarding the dismantling overhauling, repairing and tuning-up of the 

Lambretta D and LO. 

The first section comprises the main features of the two models and the de

scription of their most important elements. The sections following explain how 

the vehicle is dismantled and then reassembled. Wear limits of the various 

parts are outlined, and the Service Stations helped through additional informa

tion in the replacement of worn parts. The rest of the manual indicates troubles 

which can occur to motor scooters, their causes and remedies. Ultimately we 

give a list of tools used for dismantling and reassembling operations. 
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Tank filler cap----.. 

Fuel tap __ _  '" 

Tail light 

Ja"';lirella 125 d 

Clutch operating lever ______ _ 

Gear indicalor _________ � 

Gear shif!ing grip ________ ..._ 

Tool box ________ , 

Speed change connr.cling casing 

Fig. 1 

Ligh! switch with ground 
and horn button 

�------ Throttle 



Clutch operating lever ______ _ 

Gear indicator _______ _ 

Gear shifting grip _______ __

Tool box _________ -.

Tank filler GaP--------.. 

Hinged flap------

Side covering fastener 

Number plate carrier 

Silencer 

Fig. 2 

Rear brake pedal 

Light switch with ground 
and horn button 

�------Throttle 

Front brake operaling lever 
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MAIN FEATURES 
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Mod. D Mod. LD 

Overall length 1,770 m 1,770 m 
(70'') (70") 

Overall height. 0,960 m 0,960 m 
(38'') (38'') 

Overall width (handlebar) 0,740 m 0,740 m 

Ground clearance 

Wheelbase 

Unloaded weight . 

M::tx speed 

Fuel consumption 

Uphills: 

FRAME 

Low gear 

Second gear 

Top gear 

(29' ') (29") 

0,110 m 0,110 m 
. (4-3/8' ') (4-3/8' ') 

1,281 m 1,281 m 
(50-1 /2' ') (50-1 /2") 

70 kg 85 kg 
(154 lbs) (187 lbs) 

70-75 km/h) 70-75 km/h
(44-47 m.p.h.) (44-47 m.p.h.) 

50 km/It (140 m.p.l.B. gal) at 
normal speed 50 km/h (31 m.p.h.) 

26% gear ratio 1 : 12,9 

16% gear ratio 1 : 7,5 

7% gear ratio 1 : 4,75 

The frame is of large section steel tube ensuring the highest 

rigi·dity eliminating all vibration, 

ELASTIC SUSPENSION 

The front suspension is realised by means of rocker arms 

and helical springs. The grease-tight case containing the 

complete group ensures its efficiency. 

REAR SUSPENSION: engine, trasmission and rear wheel 

together form a unit which swings on a strong pivot incorpo

rated in the frame. The swings of the engine group are not 

transmitted to the torsion bar directly, but rather through 

return levers, properly proportioned in order to reduce the 

torsion bar angle by load increase. Thus allowing for the 

variation of the torsion bar angle not being directly propor

tionate to the load. 

2- STROKE SINGLE CYLINDER ENGINE

Capacity 
Bore . 
Stroke 
Compression rate 
r.p.m.
HP output

123 cc, 
52 mm (2.047' ') 
58 mm (2.283") 

1 : 6,5 
4600 

5 

Cylinder of special cast iron - Cylinder head of light alloy, die 

cast - Pressed piston of light alloy, wear-resistant - Connect

ing rod of high tensile srnel with needle bearing to big end. 

The crankshaft is mounted on ball bearings. 

Ignition by flywheel magneto with advance setting. 
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Engine cooling: 

Model D, air cooled 

Model LD, forced draught by a fan fitted to flywheel. 

CLUTCH 

Multi-plate type running in oil bath; hand operated on the 

left handgri p. 

GEARBOX 

3-speed. Constant-mesh gears of high strength steel run

ning in oil. Hand control combined with clutch control on 

the left handgrip. Gear position indicator near the handgrip. 

TRANSMISSION 

Directly to the rear bevel gears by torsion bar, specially 

efficient against sudden rpm variations. The entire group 

is enclosed in the transmission case. Bevel gears running 

in oil bath. The connection for the speedometer drive is 

to be found under the cap on the transmission case. 

TANK 

Fuel capacity: 1,3 galls (5,6 litres) - Reserve: 1,1 pt. (0,7 litres) 

3-way tap:

C = Closed A= Open R = Reserve 

WHEELS 

Interchangeable. The rear wheel is detachable as in car 

practice. Easy dismantling of the pressed steel sheet rims. 

4,00-8" tyres. Inflating: 10-12 lbs/s.i. for the front tyre; 25 

lbs/s.i. for the rear tyre with pillion rider. 

BRAKES 

Internal expanding type brakes operated by flexible hand 

control on the front wheel; rigid pedal control on the rear 

wheel. 

ELECTRICAL SYSTEM 

By flywheel magneto. 

Headlight with twin-filament bulb 6 V-25/25 Watt. 

Tail light with red glass 6 V-3 Watt. 

HORN 

The horn con'rol is combined with the light switch. 

CARBURETTER 

With petrol filter and air cleaner. 

Dell'Orto MA 18B2: choke 18 mm. (0.7086"); 

max jet 75/100 mm. (0.0295"). 

Zenith MCT 19: choke 19 mm. (0.748"); 

m2.x jet 100/100 mm (0.0394"), 
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Parts to be lubricated 

Engine 

Gearbox 

Clutch control cable 
Rear brake rod knuckler 
Front brake control cable 
Front brake shoe cam pin · 
Handlebar control knuckler 
K. S. case 

End transmission housing 

Rear suspension knucklers 
Crankcase rotating pin 

Return pin and rear brake cam 

Front suspension boxes 
Front suspension springs 

Steering ball bearings 

Front wheel bearing 

Side covering fasteners - Mod. LC 

Speed change connecting casing 
- " 
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LUBRICATION TABLE 

Operation 

Mix petrol with 8% oil 

Mix petrol whith 5% oil 

Check level and refill to 
level mark 

Drain and refill 

Grease gun 

Lubricate with 

Restablish level 

Pressure gun 

Grease gun 

Coat of grease 

Coat ot grease 

Grease gun 

Coat of grease 

Coat of grease 
-· -

oil 

oiler 

Interval 

For the first 300 miles 

After 300 miles 

Every 900 mi I es 

After 300 miles; then every 
1800 miles 

When assembling 

Every 900 miles 

Every 1800 miles 

Every 900 miles 

Every 900 miles 

Every 1800 miles 

Every 1800 miles 

Every 1800 miles 

Every 1800 miles 

Every 1800 miles 

Lubricant 

MOBILOIL A 

MOBILOIL A (in Summer 
months and hot regions 
MOBILOIL BB) 

MOBILGREASE 5 

MOBILOIL A 

MOBILUBE C 

MOBILGREASE 2 

MOBILGREASE 2 

MOBILGREASE 2 

GREASE AA3 

MOBILGREASE 5 

MOBILGREASE 5 

GREASE AA3 

-- -

- -



LUBRICATION DIAGRAM 

IM/xH111 

MOBILC.AUSE 5 

Fig. 3 - For points marked with two types Qf lubricant, see Table p. 14 
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ELECTRICAL SYSTEM OPERATION DIAGRAM 
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ELECTRICAL SYSTEM DIAGRAM 

Fig. 5 · Two types of switch are used on "Lambretta 0-DL". The figure shows the most commou one which permits 

the use of the horn by just pressing down the button. In the other type this button is indipendent. 
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DESCRIPTION 
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ENGINE OPERATION 

The outline of Lambretta 125 D and LD is similar to the pre

ceding models, but the suspension and the engine-gearbox

transmission group have been thoroughly improved. 

In effect on the models C and LC the latter was rigidly con

nected to the frame integrating it. On the new models ins

tead the connection has been obtained by means of a sturdy 

pin on which the engine group is pivoted swinging with 

large deflection, so ensuring smooth riding and dependabi

lity. 

The crank and transmission cases are of cast silumin heat 

treated and besides performing the function previously 

indicated, serve to enclose the main engine assembly. 

On the left side of the crankcase the flywheel magneto is 

placed (1), see fig. 6, which generates the h.t. current for 

the petroil ignition and provides also the l.t. current to supply 

lamps and horn. 

On r.h. are located: clutch, gearbox and transmission ele

ments. The engine group is fitted to the center. 

The main engine components are: crankshaft (8) working 

on heavy-duty ball bearings, connecting rod (6) made of 

special steel with needle bearings (7) and the gudgeon 

pin seat (5) on bronze bushings (4) pressed or cast piston 

of light alloy, cylinder (2) of special cast iron and die cast 

cylinder head (3) of light alloy. 

The clutch, operating in oil bath, consists of steel plates (19) 

- driving discs - set alternately with plates (18) faced with

patented rubber-compound - driven discs -. The driven 

discs (18) are keyed to the slotte·d drum (17) and the driving 

discs (19) are set on six grooves on the clutch bell housing. 

(16). The bevel gears, placed at the right hand of the crank

shaft, actuate the clutch bell driving through the inner 

plates, the slotted drum and the main shaft (20) connected 

to it. The clutch assembly is properly supported by ball 

bearings and bronze bushings. 
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Kick starter control. - As shown in the diagram, it consists 

of a bevel pinion (12) engaging with the bevel engine gears, 

jaws (13) and notched sector (14). The K.S. pedal (15), push 

and return springs and other smaller parts complete the 

assembly. 

Gearbox - The gearbox consists of two control groups and 

one high-tensile steel gear group. 

The control located on left handgrip, by mea.ns of the rota

ting worm operates the Teleflex cable, which engages, at 

the other end, with a lever locating the gears to obtain the 

necessary ratio variation. The gears are held in position 

through ball coupling. 

GEAR SHIFTING 

Low gear position - The main shaft (20) transmits movement 

to the neutral gear (23) on secondary shaft and engages it. 

Consequently the neutral gear is fixed to the secondary shaft 

(21) which through controlled movement engages the teeth 

provided on second gear (25); the secondary shaft rotates 

the neutral gear on the primary shaft (22) which through the 

torsion bar (28) and rear gear (29-30) rotates the wheel (31 ). 

Second gear position - The two sliding gears (24-25) moved 

forward into the first speed position, are whithdrawn to sliding 

sector centre and engage with the six splines provided on 

both shafts (20-21 ). Successive reductions are made as for 

low speed. 

High gear position - The second gear (24) on primary shaft 

sliding further back on the main shaft splines (20), engages 

its three jaws with the holes of neutral gear on main shaft 

(22) connecting the clutch to the rear b.evel gears (29-30)

through the torsion bar (28). The general operation diagram 

shows the gearbox in second gear position. 

The group is supported by bearings and bronze bushings. 

The main shaft is mounted on ball bearings on the forward 

si·de and on needles on the rear side, the latter being located 

in the neutral gear. The secondary shaft works on paired 

bronze bushings placed within the crankcase. The clutch 

driving bevel gear and the remaining speed change com

ponents, the neutral gears on main and secondary shaft 

are provided with bushings made of special metal, 

19 
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GENERAL DIAGRAM REGARDING ENGINE GEAR SHIFTING 

AND TRANSMISSION OPERATION 

Fig. 6 
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LEGEND 

( 1) Flywheel Magneto 16) Clutch bell housing

2) Cylinder 17) Clutch splined drum

3) Cylinder head 18) Clutch driven discs

4) Piston 19) Clutch driving discs

5) Pin 20) Main shaft

6) Connecting rod
21) Secondary shaft

7) Head Connecting Rod Needles
22) Neutral gear on main shaft

8) Crankshaft
23) Neutral gear on secondary shaft

24) Second gear on main shaft
9) Spark plug

25) Second gear on secondary shaft
10) Crankshaft bevel pinion

26) Keyed gear on main shaft

11) Clutch bevel pinion 27) Keyed gear on secondary shaft

12) K. S. bevel gear 28) Torsion bar

13) Jaw spur gear 29) Rear bevel pinion

14) K. S. notched sector 30) Rear bevel gear

15) K. S. pedal 31) Rear wheel, complete

21 
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The torsion bar (28) meshing on one side with the neutral 

gear inner teeth fitted on the main shaft (22) is constructed 

of special steel to absorb shocks cause-d by sudden accele

rating or braking. 

The rear bevel gears cut with special profile are made 

of the same high tensile material as the other Lam

bretta gears; smooth performance is ensured by ball 

bearings with high load capacity and proper lubrication. 

When mounting bevel gears, care should be taken that 

mesh of the gears is precisely performed; after dismantling 

and replacement of such gears always recheck interposition 

of the different washers and spacers. 

The light-alloy wheel hub incorporates the steel bushing 

coupling with the transmission pin and the brake drum ring. 



ENGINE COOLING SYSTEM 

The Lambretta engine is cooled by air circulating over the outer cylinder walls and cylinder head, being provided 

with proper fins, 
On model D, without covering the speed of the running vehicle generates air flow which cools all engine elements. 

On model LD, with cowling, cooling system is obtained through a special fan fitted to the flywheel magneto rotor. 

The air flow generated by the fan is drawn through a special hood over the hottest engine points, and principally over the 

cylinder head and the scavenging ports. Cooling of the other engine parts is effected by the special hood design, Which 

enforces the passage of air over all points of the cylinder and cylinder head before escaping, 

Fig. 7 

SPRING SUSPENSION 

Lambretta 125 D and LO suspension elements are placed 

within the grease tight casings in order to ensure long life 

and perfect efficiency, 

The front suspension: as shown in fig. 7-8, is effected by 

means of two rocker arms and two progressive type springs 

(1) located inside the fork tubes; their lower end is place-cl

on a push block against which the roller (6) operates. The 

connection of the levers with the rocker arms (7) is obtained 

by engaging th·e latter with the splined pin of the former; 

locking is ensured through two screws. 

The levers and the pistons are enclosed within the grease

tight casings (2) of malleable cast iron welded to the fork 

tubes and provided with bronze bushings forced into them; 

in the lower casing portion two threaded holes are drilled, 

into which two brass caps (4) are fitted carrying the rubber 

endstroke blocks (5). 

23 



Fig. 8 
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The front wheel pivoting on the rocker c.rms transmits to the 

latter the road shocks and these, through the levers to which 

they are rigidly connected, push the rol"lers against the push 

blocks carrying the springs. 

The rubber pads have been fitted to damp the rough retur n 

shocks . 

The special design of the springs controls their progressive 

adjustment to the road. 

The rear suspension is obtained as follows; engine, gearbox, 

transmission and rear wheel form together a unit swinging 

on a strong pivot incorporated on the frame rear end. 

The rear wheel when traversing rough surface is controlled 

by torsion bar fitted under the engine, transversally to the 

frame, through the engine group and a pair of levers com

pleting a four-link mechanism. 

To this end well dimensioned and reinforced extensions on 

the lower crankcase portion have been cast in; they connect 

the engine group to the frame and the double ribs attaching 

the return lever to the torsion bar on the upper crankcase 

portion, flywheel side. 

The connection between engine and frame is obtained as 

follows: transversally to the frame (fig, 9) a tube with tapered 

ends is welded on which the two clamping cones (1) of 

the engine (4) centre axle are seated. 



Fig. 10 

Fig. 11 

On the axle ends the engine group is mounted carried 

in two bronze bushings (5) fitted to the crankcase extensions. 

Two steel sheet caps protect the mechanism against foreign 

matter and pressure fed lubrication is obtained through the 

greasers (3). 

On the upper crankcase extension, flywheel side, a fork 
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Fig. 12 

with two holes is incorporated (fig. 10-11) while with in the 

lower one the torsion bar shackle (6) is mounted. The torsion 

bar (9) - see fig. 10 - is properly enclosed and consequently 

protected against foreign matter; pressure grease lubrica-

DELL' 0 RTO 

tion through the greaser in lower seating, The torsion bar 

seat, of malleable cast iron, is welded to the frame; on the 

right hand side it is clamped by a claw coupling the torsion 

bar, made of special steel and designed to obtain a spring 

diagram of variable flexibility (fig. 12) depending upon the 

movement of the swinging arm (7) engaged with the torsion 

bar left end. The swinging arm is fitted with a heavy duty 

bronze bushing (8) inserted in the torsion bar case to promo

te the torsion movement on a single axle without deflections, 

which might decrease efficiency and life of the entire system. 

The coupling of the swinging arm and crankcase with the 

shackle is obtained by means of sturdy pins (11) and steel 

needles (10) grease lubricated through pressure guns. 

Two rubber blocks, one mounted on the rear lower portion 

of the crankcase and the other enclosed within a malleable 

cast iron case act as shock absorbers. 

CARBURETTER 

GENERAL SERVICE INSTRUCTIONS 

If th0 carburetter control cable needs replacement, first 
ascertain, by actuating the handgrip on the handlebar, 
that the throttle can be opened and closed completely. 
Before checking the valve, take care the adjusting screw 
on the mixing chamber cover is securely tightened. Seven 

screw turns for adjusting a new control cable are available. 
The remainder must be used to compensate cable elong
ation during service. If adjustment results are not satisfac
tory, it will be necessary to shorten or to lengthen the wire 
portion projecting outer the cable cover; in the first case 



unroll some coils of the outer cable and cut off the wire by 
means of pliers. In the latter case unsolder one of the two 
cable clips and solder it again in its proper position. 
To set the idling adjustment: 
- loosen the throttle valve regulating screws so that the
valve closes completely.
- on Dell'Orto carburetter close the idling adjusting screw

Fig. 13 
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entirely. Start the engine and slowly turn the throttle screw 
back if it tends to stop. until the engine runs smoothly; 
Gradually regulate the adjusting screw if the engine starts 
"hunting". The normal idling speed is between 1000-1300 
r.p.m.
Idling adjustment is very important as incorrect adjustment
affects fuel consumption

PETROIL INLET 

.. ::s:: 

27 
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SERVICE INSTRUCTIONS 

1) Be sure the carburetter is properly fitted to petrol (ga

soline) inlet pipe and in perfect vertical position.
2) Check for tightness of carburetter piping and fuel tap.
3) Inspect fioat level both when machine is standing and
running. If carburetter is flooded, look for following causes:
a) foreign matter in petrol (gasoline) interfering between
float nee-die and its seat or between needle end and float
chamber bottom with consequent leakage. Clean carburetter
thoroughly, and check for efficiency of fuel filter and tightness
of the gaskets.
b) Float needle point is worn or damaged with possible
leakage.
Replace with a new needle.
c) Float has got heavy through fuel infiltrations, or has
been crushed; clip fixing needle to the float is damaged.

or not placed accurately. Replace by a new float. The needle 
should be accurately put in, round end first, otherwise the 
clip would damage the needle surface with consequent 
lack of tightness. 

NOTE - Flooded carburetter when running can be caused 
by unusual engine vibration. Look for indications of trouble 
at once within the engine. 
4) Make sure of the efficiency of the air cleaner, inspect
whether accumulated dust does not prevent air passage,
with consequent increase of fuel consumption. Wash air
cleaner frequently with petrol only.
5) Valve must be always open, or in its full top position;
check whether engine vibration when running does not
lower it and prevent air passage.

POINTS TO BE CHECKED FOR CORRECT CARBURATION 

1) Atomizer. Ascertain if the hole is not enlarged or defor
med and after every 10-:--- 15.000 km (6000-:--- 9000 miles) replace
with a new genuine part, marked "260" (referring to hole
dia. 2,6 mm) (0.1023").
2) Needle. 

a) make sure it is in good conditions and does not afford
any distorsion or diameter reduction caused by wear.
b) check for the proper adjustment of the three positions
as follows:
1a position - (first spline from bottom upwards) for new 
carburetter only. 
2a and 3a position - to obtain a correct fuel consumption
adjust the needle according to the progressive wear rate,

shifting the clip into the top positions. 
If needle is badly worn, replace with a new one. The needle 
is usually adjusted every 5000-:---6000 km. (3000 -:---4000 miles). 
3) Throttle valve - Ascertain if throttle valve is in good con
ditions and in case of lack of tightness which could deter
mine incorrect idling, replace with a new genuine part, 
marked "50".
4) Main jet - Check for proper mounting of the jet into its
threaded seat and for exact gauging. If necessary, replace 
with a new part, gauge "75". 
5) Idling jet - Be sure idling jet is correctly screwed into its 
seat and the tapered end not damaged or the gauge worn. 
If necessary, replace with a new genuine part marked "40".
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SPARK PLUG 

Spark plug is one of the most important engine components. 

In effect correct performance of engine depends in a great 

degree on the spark plug. 

The spark plug (fig. 14) is screwed to the cylinder head and 

is connected to the current-source by means of an insulated 

cable; the spark fires the fuel mixture, which is under high 

compression in the combustion chamber, 

C 
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Cl 
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Fig. 14 
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Spark plug consists of two essential elements: 
- a steel shell (a) provided with threaded stem to be fitted

to cylinder; on its lower end ·is welded an extension (em),
which constitutes one of the electrodes and become earthed
when the plug is tightly screwed into the cylinder head.
- a component made of insulating material (b) and fitted

to the shell (a); at the centre the second electrode is incor
porated (ec) which through the terminal is connected to 

the cable supplying current. The copper rings (d) are de

signed to serve as insulators to the shell and to ensure gas

tightness. If gas escapes through the spark plug faulty and
erratic performance may result.

The insulator efficiency is of great importance in spark 

plug operation, as the insulating element must be able to 

withstand severe conditions due to internal strains. 

The lower end of the spark plug projecting into the combu-

stion chamber is provided with smooth surface to prevent 
oil adhering and carbon sediment. 

The shape of the electrodes and the distance between their 
points are exactly designed so that, when the spark plug 

circuit is supplied with current, the spark can jump under 

required temperature end pressure conditions, occuring 

in the cylinder -during the last compression phase. 
During operation, spark plug must be able to maintain 

a constant temperature which, for a correct performance, 

has to remain within exactly specified limits. The lower 

limit is established by a temperature range of approx. 500° C 
(930° F) ensuring carbon and oil sediment can be turned 

and eliminated with the exhaust gases. 
The upper limit is called spontaneus ignition temperature, 

beyond which the fuel mixture burns before the spark has 
occurred. This temperature is approx. 850° C (1560° F). 
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FLYWHEEL MAGNETO 

Two different flywheel magneto types are mounted on the two Lambretta models: FILSO and MARELLI. Both are similar, 

but they have not interchangeable parts besides H.T. and L.T. terminals. 

FLYWHEEL MAGNETO MARELLI "MVA 20 B" 

GENERAL 

The flywheel magneto 11 MVA 20B" assembles in one unit two distinct current generators. 

- the magnet, which generates high tension current, provides for fuel ignition into the engine cylinder by means of a spark

bridging the gap between the plug points; 

- the generator, which supplies low tension for the lighti.ng system.

The flywheel magneto "MY 20B" consists of following elements: 

- permanent magnet which delivers magneto flux necessary to the generation of the current and forms the inductive system;

- the magneto armature of lamellar soft iron core; on the magneto armature are wound both primary and secondary windings

where the electrical energy is generated and transformed into high tension current; 

- generator armature, made of lamellar soft core; on this armature, an effective winding for low voltage (6 V) is arranged;

- contact breaker controlled by the cam fastened_ to the flywheel. Contact breake r provides for opening and successively

closing of magneto primary circuit synchronizing with the ignition phase of the engine cylinder;

- the condenser connected across the contact breaker points, absorbing the current when primary circuit is open.

On this flywheel magneto, permanent magnet and pole pieces, contained in the cast portion, are utilized as a flywheel to 

overcome the resistance phase of the engine cycle. 

3l 
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MAGNETO 

During the rotor revolution (flg. 15) the magneto flux produ

ced by magnet (4) passes through the iron core of the ar

mature (5) successively in two opposite directions and 

with a different intensity according to its positions towards 

the whole pieces (3). When flu direction reverses, the maxi

mal variation simultaneously takes place, noticed when rota

ting the flywheel by hand, as sudden resistance prevents the 

rotation. Flux reversal occurs four times for each rotor revolu

tion; however one reversal only is utilizedforsparkgenerating. 

When the direction and the intensity of magnetic flux chan

ge, an electromotive force is created in the primary winding. 

By closing the primary winding circuit a low tension current 

is generated, the value of which depends upon electro

motive force and electrical circuit resistance. Such current 

circulating in the primary winding (which has approximately 

100 turns of heavy wire) magnetizes the core which, as before 

said, is equipped with a secondary winding. (Secondary win

ding has approximately some 1000 turns of very fine wire). 

Supply of high voltage electrical energy is necessary, in 

order to obtain a correct spark. 

For this purpose the magneto utilizes the reciprocal induction 

between the coils wound around the same magneto core. 

When the contact points open, actuated by the cam (6), they 

cause a quick reduction of the current in the primary circuit. 

Consequently the sudden variations of the magnetic flux 

in the armature induces a high voltage current in the secon

dary winding, which delivered to the plug, produces a spark 

between the points. 

Fig. 15 - Flywheel magneto type 20 B - Wiring diagram. 



The condenser (7) eliminates the intense flashing of the 

breaker contacts making them able to withstand the pro

longed operation. The high voltage current is conducted 

to the terminal on the opposite extension at the end of the 

secondary windin�, and by means of H.T. terminal is deli

vered to the plug through the ignition cable. The. earth 

switch is connected to the L.T. terminal (M). When the 

earth switch is pressed, the primary winding is short-circui

ted and engine stops immediately. 

GENERATOR 

The electrical operation of the generator is similar to that 
of the magneto as regards to L.T. current build-up. 
The four reversals of magnetic flux direction, produced 
by the magneto at each flywheel rotation, generate in the 
winding around the armature (8) an alternating current, 
the frequency of which is proportional to the pole number 
and rotation speed. 

The generated current is delivered to head larnp and tail 

lamp through the cable which must be connected to the 

low tension current terminal, marked (1). 

The different components of the flywheel magneto "MVAB'
1 

are mounted in two distinct groups, as follows: 

- the flywheel carrying the magnets, pole pieces and cam; 

- the stator plate comprising the two armatures with the 

respective magnetic core, the contact breaker and the

condenser.

USE 

The "MVA 208" flywheel magnetos are designed for two
stroke monocylinder motor-cycles; max. engine r.p.m. 
7000 - Compression ratio up to 7: 1, lighting system 6 V; 
28-30 W output.

To obtain correct lighting it is necessary to yse following
bulbs:
- head lamp: 25 W
- tail lamp: 3 W

TEST DATA 

Mechanical test 
- Contact gap
- Contact pressure
- Greaser pressure
Electrical test

0,35±o,05 mm. (0,0138" 0,00197") 
600±50 g._ (1,32±0,110 lb) 

60±10 g, (0.132±0.022 lb) 

With a short-circuited generator, the flywheel magneto, 

connected with a proper spark meter adjusted for 5 mm 
(0,197") cap, must produce a correct spark for a speed range 
from 200 up to 7000 r.p.m. 
The lighting generator shunted with two 6 V. bulbs resp, 
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Fig. 16 - Contact breaker. 

of 25 and 3 Watt must supply correct lighting for a speed 

range between 2000 and 7000 r.p.m. 

CONT ACT BREAKER ADJUSTMENT 

Every 5000 km. (3000 miles), corresponding to approx. 100 h 

operation of the magneto, check condition of breaker points. 

Ascertain through the proper ports if the contact gap corres-

ponds to the reported data. If the points need adjusting. 

loosen the screw (B) (fig. 16) locking breaker plate and 

set the eccentric screw (E) by means of a screwdriver. Then, 

tighten the screw accurately. 

Before adjusting breaker points, look for contact surface 

conditions. It should be smooth and clean (not oxided); 

if found in bad condition file the contact surface carefully 

with a very fine file, removing any metallic dust. 

CONTACT BREAKER LUBRICATION 

When adjusting the breaker points make sure that the cam 

surface is properly lubricated. This condition is necessary 

to avoid breaker arm becoming worn. If necessary, clean 

the cam surface accurately whith clean rag, and repack the 

felt with grease (use preferably MARELLI grease (Cat. 

Lub. 41). 

Ascertain if the breaker arm moves freely on its pin, and 

put one drop of oil (a very thick oil) on the pin surface after 

cleaning thoroughly. 

To avoid breaker contact getting dirty by excess of lubri

cating oil and consequently becoming worn do not oil in 

excess. 

HIGH TENSION TERMINAL 

Clean accurately high tension terminal. We recommend 



the use of petrol (gasoline) and very clean rag. 

Do not use motor oil, which contains invisible metallic and 

carbon particles and would cause a superficial discharge. 

The H.T. terminal plunger must freely slide into its guide to 

ensure adhesion to the stator plate extension. The guide 

surface must always be perfectly smooth. 

FLYWHEEL MAGNETO FILSO uMAVS" (4-POLE) 

\....------,6 

Fig. 17 - ROTOR Fig. 18 - STATOR 
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The 4-pole "MAVS" fllywheel magneto is of the high-tension 

type, with stationary plate, and rotor acting as a flywheel, 

inside of which are set four AL-NI permanent magnets, 

producing a strong magnetic field. 

These flywheel magnetos, besides delivering high tens!on 

for the ignition, supply low tension current for the ligh

ting system. 

The stator plate (fig, 18) consists of a circular plate on which 

the following parts are mounted: 

- high tension coil (4);

- low tension coil (6);

- contact breaker assembly (7-8-9-10-11-15-16);

- condenser (2);

- lubricating felt (13).

The rotor (fig. 17) consists of unmagnetic housing, inside

which are placed:

- 4 AL-NI permanent magnets (1);

- 4 pole-piece (2);

- 1 cam fixing hub (3).

The cam hub (3) is used for mounting the rotor on the crank

shaft and further to control the opening and closing of the 

contact breaker, installed on the stator plate. 

OPERATION 

HT. Generator. As a consequence of flux variation in H. T. 

coil core (4), determined by rotor revolution, a current is 

inducted in the H.T. coil primary winding and flows through 

the breaker contacts, when contact breaker is closed. If 

the current flow is suddenly cut out by opening contact 

breaker, H.T. current is generated in the secondary winding 

and conducted into coil terminal (5). It is sent to the plug 

where a proper spark is created. 

L.T. Generator: As a consequence of flux variation in the 

L.T. coil core (6) caused by rotor revolution, in the coil 

windings connected to each other a L.T. current is inducted 

which through terminal and cable (14) is sent to the proper

electrical units.

( 
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DISMANTLING 
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When removing or installing motor-scooter parts use the proper tools, and make sure that the parts are clean. 

Unsuitc.ble tools can cause troubles or failure, which mcy require replacement of the parts. Wherever possible, use tubular 

wrenches instead of normal wrenches; never use monkey wrenches. Also 2-void employing hammers and mc.llets. Use only 

leather or rubber mallets or interpose a leed spacer between pert and tool. 

During removal, mark matching parts positions to be sure ro return them to their proper places; assemble screws and their 

nuts and put all parts belonging to the same motor scooter in a case or separate place in order to avoid mixing them up with 

other parts. 

Wash the removed parts with paraffin or petrol (gasoline); to this end use two containers, one for a preliminary washing and 

the other for ultimate cleaning; dry carefully. 

In the event of complete removal of the main elements (engine, clutch, gearbox, transmission) for overhauling or repairing 

purposes, keep to the following operation sequence. 

If only partial repairing is needed, refer to the instructions reported for such part. 

( 
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ENGINE DISMANTLING 

Model LD 

The LO engine is completely enclosed by the covering 

and cooling hood (fig. 19). After removing the two side 

coverings, disassemble the side boards by loosening 

the lock units; remove the spark plug; loosen the screws 

Fig. 19 

which hold the ventilation hood in place : close the 

petrol tap and unscrew the nut under the tap connec

ting the petrol piping, then remove the carburetter 

by unscrewing its bolt and take out the two hood 

halves (fig. 20-21 ). 

Fig. 20 - To remove the side boards and fan hood 
(Flywheel magneto side) 

0.315" wrench 

0.394" wren ch 

0.551" wrench 

Screwdriver 
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0.394" tubular wrench 

(Dwg. 37801) 

Wrench for the cylinder 

head nuts (Dwg. 37179) 
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Fig. 21 - To remove carburetter and hood (K.S. side). 

Fig. 22 - Removing fuel tank, carburetter and cylinder head. 

Model D 

Remove only the spark 

plug and the carburetter. 

Model D and LD 

The following operations 

are common to both mo

dels: remove the fuel 

tank, connected to the 

frame by two bolts and 

nuts. Loosen and remove 

the four lock nuts fixing 

the cylinder head. Re

move the washers and 

I ift cylinder head off along 

with the gasket between 

cylinder and cylinder 

head. 
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Remove the sleeve fas
tening the exhaust pipe 
to the cylinder, and un
screw the bolt fixing the 

silencer to the engine. 
Take the silencer out. 

To clean the silencer 

from carbon formations 

developped by exhaust 

gas, loosen the safety 

nut and the bushing fix

ing the bottom and -drive 

out from the other end the 

botton and the rod: re

move the inner pipe with 

diaphram and clean tho

roughly. 

Fig. 23 - Removing cylinder and silencer. 

Wrench for silencer ring 

(Dwg. L3271) 

0.156" and 0.394" wrench 

Remove the cylinder from the bolts and turn the crankshaft upwards until the piston is entirely out of the crank- Seeger ring pliers 

case. Remove the two Seeger rings holding the piston pin, Insert the puller into the ball cup hole; operate the 

lower levers; drive the cup out, rotating the levers as needed. 

To remove piston pin, never strike with the mallet, which could damage the connecting rod, but use puller to 
Dwg. 38711. 

After removal, inspect upper connecting rod end bush for wear or trace of seizure. 
Piston �in puller 

(Dwg. 38711) 

41 



Flywheel magneto 

wrench to Dwg. 37102 

Wrench Dwg. 37276 

Magneto rotor puller to 

Dwg. 37058 

Screwdriver 
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Fig. 24 - Magneto rotor remove I. 

Fig. 25 - Withdrawing magneto rotor. 

TO REMOVE MAGNETO AND 

CRANKARM 

Remove the magneto cover by turning it counter

clockwise u nti I its notch meets the mark on the 

crankcase. 

Remove the magneto rotor by applying the lock 

wrench to the holes and unscrewing the lock 

nut by means of the suitable wrench. Then use 

the puller to remove the rotor from the crankshaft 

pin. (See fig. 24 and 25). 

Disconnect the cables from low and high tension 

terminals; reinsert screws into their holes. 

Remove the magneto fixing key from its seat on 

the crankshaft. 

Unscrew the 6 fixing screws of the plate and then 

slide it off using the proper tool (See fig. 26). 

( 
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Match the rotor and the stator plate 

immediately after removal, to avoid 

the pole pieces losing their electro

magnetic characteristics. 

Removal of bearings and g3.skets 

placed inside the stator flange must 

be performed by means of proper 

punch. First take the Seeger ring off 

holding the gasket in place, and to 

avoid damaging the outer gasket 

diameter strike with the punch on the 

opposite side only, operating the outer 

bearing, 

Fig. 26 - Magneto stator plate removal. 

Remove the crank throw locking it to the crankarm, (magneto side) c.nd take it out. Slide off the needle retaining 

washer, connecting rod c.nd 27 needles located between the lotter and the throw. 

Operate carefully to avoid dropping and losing of the needles, then remove the other washer from throw. 

Before disassembling the crankcase inner elements (gearbox, transmission and clutch side), it is necessary to 

drain any lubricant left over. 

To this end unscrew the drain plug situated on the crankcase lower portion, after having placed a bowl under the 

machine. 

0.394" Tubular wrench 

(Dwg. 37801) 

Puller, flywheel, magne

to stator (Dwg. 37509) 

Punch 

Inner Seeger ring pliers 

Square tubular wrench 

to Dwg. 37598 

Double· wrench 

(Dwg. 43385) 
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0.197" socket wrench 

Screwdriver 

Spring fitting wrench 

(Dwg. 40295) 

0.315" wrench 

0.396" wrench 

Outer Seeger ring pliers 
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Fig. 27 Disassembling the K. S. case. 

REMOVAL OF THE K. S. 

CASE 

The pedal starter of the motor scooters 

D and LD consists of two groups 

which have to be dismantled by 

following operations: 

Loosen and remove the five bolts 

fixing the K.S. cover crankcase; 

loosen the two screws holding the 

bevel pinion support and remove 

this group (fig. 27). 

These operations are necessary to dismantle the engine bevel gears and to drive out the clutch bearing, etc.; but 

for partial overhauling of above groups, first operate the pedal return spring mounted with three turns pre-loading 

and fixed to the locking sleeve. 

The pedal is locked on the splined coupling by means of screw with nut and washer; after removal of these the 

pedal can be withdrawn. 

To disconnect the second group take out the shaft elastic ring and remove the washer and pinion. 

Slide the Seeger ring out, holding the starter bevel pinion in place, and disconnect it from the support. 

( 
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CLUTCH REMOVAL 

Unscrew the clutch adjusting cup, remove nut, 

counternut, and the round headed bush from the 

clutch tie rod; disconnect the cable from the 

clutch control lever and separate the rear brake 

tie rods from the return levers fitted on the 

clutch cover. 

Loosen and remove the five screws fixing the 

clutch cover to the crankcase using the proper 

wrench, and then detach, by loosening the two 

screws, the outer cable control support from the 

cover (fig. 28). 

The disconnected cover carries the two clutch 

eontrol levers (inner and outer); it is easy to disman

tle them. 

To detach the rear brake return lever, take out 

one of the seeger ring on the pin, and tap with 

the mallet until the lever pin slides off. 

Fig. 28 - Clutch cover removal 

""· .. � AG 

Fig. 29 - Clutch disc removal 

0. 197" wrench 

0.315" wrench 

0.748" wrench 

0.197" Hexagonal 

wrench (Dwg. 37380) 



Outer Seeger ring pliers 

Leather mallet 

Clutch disc puller 

(Dwg, 37317) 

Screwdriver 
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Fig. 30 - Removing the clutch slotted drum. 

Fig. 32 - Removing clutch bell, 

By replacing the brass pin bushings, bear in 

·mind they must be mounted while cold; the

clutch cover however must be warmed to. 180-210° 

F. Use the proper fork to dismantle the clutch

disc (Fig. 29), driving the clutch control rod into 

the fork center hole. 

At the rod end screw a nut, which �ill push the

spring assembly in such a manner that the disc 

retaining ring placed into the bell inner groove is 

free enough and can be easily driven out. 

After ring removal, pull out the fork extracting 

two discs, cups and springs mounted in the se

cond group, still under pressure. 

If further dismantling of this group for repairing 

purpose is not necessary, do not remove the puller, 

as reinstalling of the group will be easier. 

Insert the screwdriver in the bell groove and extract 

the discs. 

Straighten the safety ring extensions: insert 

the wrench, Dwg, 37101, in the clutch drum not

ches (Fig. 30) and loosen the lock nut 

( 
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Slide the clutch drum off; if necessary, help 

removal by forcing the screwdriver between the 

clutch slotted drum and the bell. 

Straighten the safety ring extensions; apply the 

hub locking wrench, inserting it from the k.s. 

bevel gear seat hole; unscrew the bell locking nut 

(Fig. 31). 

Apply the bell puller by engaging its six teeth 

in the grooves of the disc retaining ring; then 

operate the puller screw, sliding the bell off from 

the clutch control gear (See fig. 32), Scrape the 

calked three screws holding the bearing flange 

in place, loosen them and take bearing and flange 

out. 

To slide the bearing off (See fig. 33), apply the 

locking wrench to the clutch bell hub, as stated 

above. 

Apply the puller, Drwg. 43451, and screw it to the 

hub thread, then operating the nut with the 0.866" 

wrench extract the hub, clutch control bevel gear 

and bearing. 

Fig. 31 - Clutch bell nut removal 

Fig. 33 - Clutch 

bearing and bevel 

gear dismantling 

diagram. 

Dwg. 43451 

Clutch bell puller (Dwg, 

39146) 

Wrench (Dwg, 43171) 

0.561" wrench 

Stopping wrench (Drwg. 

37101) 

0.945" pipe wrench 

Puller (Dwg. 43451) 

0.866 wrench 

Scraper 
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Screwdriver 

0.315" and 0.275" 

wrench 

Outer Seeger ring pliers 

Wrench (Dwg. 35603) 

Puller (Qwg. 37061 

0.551" wrench 
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Fig. 34 - Removal of the speed change connecting casing. 

Fig. 35 - Removing rear wheel tyre and rims. 

REMOVAL OF TH E SPEED 

CHANGE CONNECTING CASING 

Remove the casing cover by loosening the three 

bolts. 

Loosen the Teleflex cable locking screw and 

take it out from the lever clamp. 

Unscrew the bolt nut locking the outer cable to 

the casing and slide the cable with the terminal 

from the casing side out. 

Remove the lever Seeger ring, loosen the two 

screws fixing the casing to the crankcase and 

slide off the casing and the lever from the inner 

lever pin (Fig. 34). 

WHEEL AND 

REAR MUDG UARD REMOVAL 

To remove the rear wheel, unscrew the three cap 

nuts fixing the rims t0 the hub. Disassemble rims 

and tahe out the tyres; tighten the nuts previously 

loosened; apply washers. 

To do the same operation on Model LD first 

remove the left-hand side covering. To overhaul 

or repair the brakes remove the wheel hub as 

( 
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well, to adjust the brake shoes. The hub is locked 

to the transmission shaft by means of a special 

lock nut; unscrew it by using the wrench Dwg. 35603, 

or the normal multi-ended wrench. Then apply the 

puller (Drwg. 37061) and pull the hub out of the shaft. 

Remove the key located on the transmission shaft 

to avoid dropping or losing it. 

To remove the transmission and rear suspension 

assembly it is not necessary to take the hub out 

(disconnect it only in the case of complete dismantling 

of the group), but the mudguard must be removed; 

to this end unscrew the bolts fixing it to the frame 

and crankcase. 

The rear mudguard is provided with clamps to fix 

the tail light cable. 

Do not tear this cable while removing the mudguard, 

as it is long enough to allow placing the mudguard 

on the board, assuming you -do not prefer disconnec

ting it from the motor scooter. 

In this latter case, detach the cable from the tail lamp 

socket and slide it from the clamp off. 

REMOVAL OF THE FRONT 

WHEEL AND TYRES 

To remove the front wheel on both models, first 

disconnect the brake cable, then unscrew the side 

nuts fixing the wheel to the rocker arms and slide off 

the washer located under the rocker arm fixing nuts 

(Fig. 36). 

To remove the tyres from the front and rear wheel 

rims on both models, first deflate tyres, then unscrew 

all six nuts (three normal and three cap nuts). 

Fig. 36 - Front wheel removal. 

Screwdriver 

0.315" wrench 

0.787" tubular wrench 
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Screwdriver 

Outer Seeger ring pliers 

Device to Dwg. 42524 

Punch 

Mallet 

Wooden wedge 
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REMOVAL OF THE TRANSMISSION - SUSPENSION ASSEMBLY FROM THE CRANKCASE 

After detaching the speed change connecting 

case, rear wheel and mudguard, remove the 

spring pin and washer from the rear brake tie 

rod and from the return lever and then take the tie 

rod out. 

Operate from the gearbox side and slide off the 

Seeger ring which is placed at the end of the pin 

connecting the crankcase extensions and the 

return rod to the torsion bar lever (fig, 37). 

Apply the proper device (Drwg. 42524) for rear 

suspension pre-loading and operate it. 

To extract the connecting pin slightly strike with 

the punch, always operating from the gearbox 

side. 

Fig. 37 • Rear springing pre-loading device. 

( 
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Insert a suitable spacer between pin and punch 

to avoid dropping of the needles located bet

ween pin and shackle, and operate until the pin 

is fully removed (fig. 37). 

Dismantle the rubber caps protecting the torsion 

bar ends, Seeger rings and washer at torsion bar 

r.h. side (k.s.) and tap with the mallet until the

torsion bar is taken out (fig. 38). 

Insert between crankcase and frame a wooden 

edge (See fig. 39) to keep the group lifted as other

wise it would rest on the torsion bar, and loosening 

of the crankcase fixing screws may become very 

difficult. 

Place a proper bowl under the crankcase connec

tion line to recollect oil. 

Start dismantling the transmission group: first 

remove the screw, aligning the crankcase and the 

transmission case, locked by a nut located at the 

transmission case side. Slide it off together with 

Fig. 38 - Torsion bar dismantling. 

Fig. 39 - Transmission group dismantling. 

0.984" Hexagonal 

wrench (Dwg. 37380/1) 

0.236" Hexagonal 

wrench (Dwg. 37380/2) 
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the washers, an-d gently strike with the mallet 

freeing the pin. 

Loosen the remaining nine hexagonal screws 

and detach the transmission group from the crank

case; if difficulty is experience-d, try operating with 

a leather mallet, slightly striking on the transmis

sion case end. 

After dismantling, -drive the main an-d secondary 

Outer Seeger ring pliers shafts out from the crankcase and remove the 

gears keyed to them. If necessary slide the second 

gear connecting ring on the countershaft off, 

taking the Seeger ring out, first (See fig. 40). 

From the transmission case slide the neutral 

gear on the main shaft off: take care the needles 

inserted between it and the bushing do not lost. 

Dismantle the torsion bar and the Seeger ring 

situated outside the crankcase on the gearbox 

control inner lever pin, and take the lever and 

spacers out. 

52 
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Fig. 40 - Gearbox dismantling. 
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Dwg. 43373 

l 

Fig. 41 - Rear brake shoe pin bushing removal. 

DISMANTLIN6 OF THE REAR 

BEVEL 6EARS 

After disconnecting the transmission case and 

rear wheel hub from the crankcase, dismantle 

the entire group as follows: 

Slide the Seeger ring from the rear brake shoe Outer Seeger ring pliers 

pin off; operating with a screwdriver, detach the 

shoes from the pin. 

Drive the Seeger ring from the shoe control cam 

pivot, out, dismantle the control lever and the 

greaser and extract the pivot by striking with a 

suitable punch. 

Remove the washer locking the cam bushing nut 

and unscrew the latter. 

Insert into the bushing hole the threaded puller 

Screwdriver 

0.551" wrench 

0.748" wrench 
Puller to Dwg. 43373. 

53 



0.394" wrench 

0.472" wrench 

Pliers 

Screwdriver 

pin (Dwg. 43373 - See fig. 41) and apply the puller from 

the opposite side in such a manner that the key cor

responds with the pin groove. Screw the lever on the 

threaded end and extract the bushing. 

Loosen the brake shoe pin and the nut locking the 

rear wheel supporting flange: take the washer out 

and disconnect the flange from the crankcase. 

Attention must be paid to avoid breakage of the gaskets. 

On the rear wheel supporting flange are mounted; 

Wrench to Dwg. 43370 transmission pin, bearings, rear bevel gear, ect.; to 

disconnect these parts follow this sequence: 

54 

Unscrew the four nuts fixing the bearing cover and 

detach flange and packings; 

Take the cotter pin out from the castle nut locking 

the bevel gear; loosen the nut which holds the pin 

in place either by means of the wrench to Dwg. 

43370 or by mounting the wheel hub momentarily. 

Strike with punch the pin end to free the bearings. 

I I 

r-i. 
�· 

( 

Dwg. 42589 

Fig. 42 - Bevel pinion group removing. 



( 

Fig. 43 - Removing the bevel pinion group using the punch. 

During this operation we recommend to place between the punch and 

the part a soft material spacer (aluminium or lead) to avoid damaging of 

the shaft end and thread. 

Loosen the four screws fixing the rear cover of the transmission case 

and the three screws fixing the speedometer drive cover; take out the 

retaining ring placed under former together with the washer and 

extract the bevel pinion bearing retaining plate from the transmis

sion case support. 

Fig. 44 - Removing of needie bu
shing from the transmission case, 

Bevel pinion puller 

(Dwg. 42589) 

Punch to Dwg. 42968 
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Apply the bevel pinion puller (Drwg. 42589) and 

extract beside the pinion, the bearings, gaskets, ect. 

following this sequence: 

Insert the tool from the transmission case rear hole; 

Engage the tool clamps between pinion and bearing 

(See fig. 42). 

Puller, needle bushing To perform this operation, shift the support partially 
(Dwg. 38489) 
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so that the clamps open under the inner spring action 

and grip the part; then lower the support again. 

Fit the washer at the transmission case end and 

operate the handle to remove the group from its seat.

Drive the spacers out and dismantle the pinion as

s�:nbly. 

This operation is easily performed; in effect when 

the Seeger ring and washers have been taken out, 

it is sufficient to strike the pinion end with the punch 

after getting the bearing resting on a proper tool. 

Use the punch, Drwg. 42988, both for the above dis

mantling and crankcase disconnecting. Perform this 

operation from the crankcase connection side. (Fig. 43). 

Extract the needle carrying bushing on the main 

shaft, operating from the transmission case, engine 

side (Fig. 44). Take care, before starting this opera

tion, that the tool is correctly supported on the crank

case and the clamps fully enlarged. 

( 
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DISCONNECTING CRANKCASE FROM FRAME 

To perform this operation first take out greasers and caps from engine pivot end; then loosen the pivot lock nut; 

remove washer and apply the puller, see Drwg. 42523, as shown in fig. 45. 

Operate from flywheel side and tighten the screw into the greaser threaded hole using the small handle. Actuate 

the puller levers and slide the pivot off. 

Dwg. 42523 

I 

I 

1lJ 
Fig. 45 - Removal of engine pivot, 

0.551" wrench 

1.181" wrench 

Puller, crankcase pivot 

(Dwg. 42523) 
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Screwdriver 

Locating fork 

(Dwg. 43300) 

0.669" wrench 
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CRANKARM DISMANTLING 

Fig. 46 - Removal of bevel pinion lock nut. 
Fig. 47 - Crankshaft bevel pinion 

removal. 



Straighten the safety washer extensions under the bevel 

pinion lock nut. 

Rotate the crankshaft until the throw has reached its 

upper position referring to the cylinder case, and through 

the latter insert the special locating fork (Dwg. 43300) 

and lock the crankarm. 

Loosen the left-thread nut with proper tubolar wrench 

(fig. 46) and lock the pinion. 

Apply the puller to Dwg. 38317 (fig. 47) and drive the 

bevel pinion from the splined coupling of the crankshaft 

out; insert a suitable puller from k.s. seat hole (interplace 

a soft material spacer between crankshaft and puller) 

and tapping on the puller slide the crankarm from the 

bearing off. 

Remove bearing retaining Seeger rings; apply the puller 

to Dwg. 39406 (fig. 48), insert the threaded pin, located 

on the tool supporting plate, align the pin with the hole 

serving as flywheel flange connection; screw the threa

ded sleeve on the pin, actuate the levers and extract 

the two bearings, the spacer, gasket and washer from 

their seat. 

To extract the bearing from the main shaft, strike with 

a punch (Dwg. 43539) inserted into the crankcase, clutch 

side; the punch is provided with two estensions having 

135° displacement, which must be driven into the two 

ports, this being necessary to facilitate dismantling of 

the bearing. Before striking on the punch, make sure it 

is exactly positioned in order to avoid breakage of the 

tool, extensions. 

I 
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Fig. 48 - Crankshaft bearing removal. 

Bevel gear puller 

(Dwg. 38317) 

Crankshaft bearing 

puller (Dwg. 39406) 

Inner Seeger ring pliers 

Punch to Dwg. 43539 
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Puller to Dwg. 43303, 

torsion bar housing bus

hing. 
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TO EXTRACT 

LEVER 

TORSION 

BUSHING 

BAR 

As shown in Fig. 49, insert the tool, Dwg. 43303, into the 

torsion bar housing through the larger hole (flywheel 

side). Utilizing the puller flywheel, engage the grips on 

the housing inner edge. Grip expansion on the edge 

must be complete to ensure a bearing surface as larger 

as possible. 

Push the puller bell against the torsion bar housing and 

actuate the levers to release bushing from its seat. Fig. 49 - Extracting torsion bar lever bushing, 
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STEERING DISMANTLING 

Loosen the locking nut and bolt fixing the han·dlebar 

support; remove bolt, nut and washer (Fig. 50), 

Slide the handlebar from the steering column and 

reverse it forward, hanging it to the headlight by 

means of the control cables (Fig. 51 ), 

By reversing the handlebar avoid bending the cable 

Fig. 50 - Handlebar removal. 

Fig. 51 - Removal of the steering upper bearing thrrnded ring, 

taking particular care not to bend or strain 

the gear control. 

Apply the wrench (Dwg. 40482) to the steering 

adjusting ball cup, and the wrench (Dwg. 

40490) to the adjusting threaded ring (Fig. 51); 

actuate them in order to loosen ring and cup, 

picking up the upper bearing balls, 0.551" wrench (N, 2) 
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Steering cup wrench 

(Dwg, 40482) 

Steering threaded ring 

wrench (Dwg. 40490) 
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Fig. 52 . Front fork dismantling. 

To checK wear of the steering bearin g ballsan-d cups 

slightly slide steering and front wheel group off. 

If repairs to column and fork are necessary, detach 

the control pin from the front brake shoe control 

Fig. 53 
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lever, by loosening the locking pin and driving it 

out from the adjusting nut (fig. 52) and then from 

holes drille·d on the fork right arm. 

To remove or replace the steering cups still on 

the frame, operate in the following manner. 

Steering lower bearing upper cup: 

Apply the puller, Dwg. 39982, inserting it under the 

cup to be extracted and operating the pressure 

screw, lock the clip against the steering. Rotate the 

puller lever until the cup is withdrawn (fig. 53). 

Steering adjusting ball bearing seat: 

Drive the puller, Drwg. 40804, with handles at stop, 

into the cup hole and operate the lower handle 

levers to extract the cup by rotating the tool (fig. 54). 

Fig, 54 

Puller, frame support 

cup (Dwg. 39982) 

Pu Iler, frame lower cup 

(Dwg. 40004) 

· 0.551" tubular wrench 

Universal pliers 

Screwdriver 
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Screwdriver 

0.433" wrench 

Special tool for in

ner lever extracting 

FRONT SUSPENSION DISMANTLING 

To dismantle the front springing assembly, which is the upper screw extracting the pin from the bronze 

fully enclosed within the fork and sealed cases, operate bushing (Fig. 55). 

as follows. Replacement of the bronze bushings is performed follow-

Detach the brake cable, as previously indicated, and ing usual shop practice. Bear in mind calibrating of 

remove the front wheel: loosen the three screws fixing the bushings must be made after forcing them into the 

the case covers and the nuts holding the rocker arms housing.

and slide them off, using a screwdriver. 

Extract the inner levers and the case covers at the fork 

o.551" wrench for arm ends;take the push blocks and springs out, loosening 
inner hexagons 
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the case bottom plate plugs, first. 

If it is not possible to extract them by hand, owing to 

seizing of the inner lever pins on the bronze bushing 

forcing into the fork end, we recommend the use of 

the tool shown in the Fig. 55, operating as follows: 

Screw a threaded pin into the bottom plate plug hole; 

apply the tool and drive the clip in the housing ribs and 

tool edge: operate the lower screw adjusting the tool 

position with respect to the housing and then operate Fig. 55 - Extracting the inner lever from the fork. 



WEAR LIMITS 

( 



66 

Preliminary instructions 

After dismantling the various engine components, before reinstalling them, inspect accurately every part. 

As previously recommended, clean all parts thoroughly with paraffin or petrol (gasoline), in order to better detect defects or 

deterioration. 

Beside size inspection, in accordance with the data listed below, check engine elements for wear and deterioration. 

Thus it will be easy to determine defects caused either by poor lubrication and maintenance or improper use of the machine 

and normal deteriorafion. 

We have reported in the following charts the data regarding the different limits of the ma in engine elements. The values indica

ted are the maximum permissible limits. Therefore it is strongly recommended never to go beyond these values. The parts 

showing an excessive play amount must be replaced. 

The "Wear Limits" listed below cover the main parts; for the less important ones follow normal shop practice. 
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0 A = Outer piston diameter under the ring 
grooves 

0 8 = Outer bottom piston diameter 

0C= 

D= 

E= 

Cylinder bore diameter 

Installation clearance according to 0 A 

Installation clearance according to ¢ B 

INSTALLATION ALLOWANCES AND WEAR LIMITS FOR 

CYLINDER AND PISTO N 

Operation 

C 
- 0 
(tf :.;::; E �
0 <ti z 1n 

Q) '- N 
(1) ·-"O rn 
C © = > 
>, 0 

:-' � 

Cylinder 

size 

0 C 

7 M 101 

PISTON INSTALLATION ALLOWANCE 

·.;; 
Cl 

CL 

Dimensions = 
Cl 

.. 1---- -- ---- ·.;; 
Cast Pressed 8, 

2 M 322 6 M 328 

+o. +o. 
0 A -0.000748 -0.000748

+0.000748 2.0418 2.0402 
D 

-0. 
2.0472 

Grind to 

+o. +o. 
n<. B -o.000748 -0.000748
'I-I 2.0441 2.0425 

+o. +o.
0 A -0.000748 -0.000748

2.0496 2.0480 

E 

D 

Dimensions 

Cast Pressed 

max. 0.0070 max. 0.0086 
min. 0.0055 min. 0.0071 

max. 0.0046 max. 0.0062 
min. 0.0031 min. 0.0047 

max. 0.0070 max. 0.0086 
min.- 0.0055 min. 0.0071 

+0.000748 -- - --- -1- ----1---1-----1---- -1-0. 
2.0551 +o. +o. max. 0.0046 max. 0.0062 

Wear 

Limi ts 

� 0 
• _o 

n<. B -0.000748 -0.000748
'I-I 2.0519 2.0503 

E 
min. 0.0031 min. 0.0047 

,--- -1---'-----1--1-----1·-----1---1------,-----10.0098 

Q) '- N Q) ·-
"O � 
C Q) 

:= > 
>, 0 u Q) 

C ,._ 
C') 0 

Grind to 
+o. +o. 

n<. A -0.000748 -0.000748 
'I-I 2.0574 2.0559 

D 
max. 0.0070 max. 0.0086 
min. 0.0055 min. 0.0071 

- - : �g:000748 - -ii--
+

-
o
-
. 

--i---
+
-

o.
--i--i-

m
-
a

_
x

_
. 

-
0

-
.0

-
04

-
6

-1-
m-a_

x_. - 0-.0-0 -62
-1 

2.0629 0 B -0.000748 -o.000748 E 

Grind to 

2.0598 2.0582 min. 0.0031 min. 0.0047 

+o. +o. 
0 A -0.000748 -0.000 748 D 

2.0653 2.0637 
max. 0.0070 max. 0.0086 
min. 0.0055 min. 0.0071 

+0.000748 --11-----1------1--1-----1- -----1 
-0. 

2.0708 +o. +o. 
I?. B --0.000748 -0.000748 E 
'I-I 2.0677 2.0661

max. 0.0046 max. 0.0062 
min. 0.0031 min. 0.0047 
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INSTALLATION INTERFERENCE AND WEAR LIMITS 

BETWEEN PISTON AND PIN 

Piston 3M 322 
PISTON PIN lnterf ere nee 

2M323 and Wear Limits 
Operation ¢A 

Clearance (Clearance) 
6M328 Dwg. ¢ B C 

Normal +0.0002� +o.

-0.00047 2M323 -0.00043 

Installation 0.5512 0.5512 

-0.00047

First +0.0002� +o.
-0.00047 2M351 -0.00043 0.000118 

Pin oversize 0.5551 0.5551 
+ 0.00067

Second 
+0.0002Jl +o.
-0.00047 2M352 -0.00043 

Pin oversize 0.5591 0.5591 
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PISTON RING AXIAL INSTALLATION ALLOWANCE 

AND WEAR LIMITS 

Piston 8M328 Piston Ring 3M324 Axial Allowance 
Wear Limits 

D E F 

-0. + 0. 0.00252 
+ 0.00055 - 0.00098 0.000335 

0.07968 0.0787 0.00098 

INSTALLATION ALLOWANCE AND WEAR LIMITS 

FOR RING ENO-OPENING AND RING DIAMETER 

Outer ring diameter 
End opening when ring 

Part N In working pasltlH Wear Limits 
¢ L 3M324 

6 

+ 0.000748 

3M324 -0. 

2.0472 

+ 0.000748 

2M346 -0. 
...;.. 0.0059 2.0551 -0. 0.05905 

+ 0.000748 0.0138 
2M347 -0. 

2.0629 

+ 0.000748 

2M348 -0. 

2.0708 

I 
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INSTALLATION ALLOWANCE AND WEAR LIMITS 

BETWEEN PISTON· PIN AND UPPER CONNECTING 

ROD END 

Upper and Piston Pin 

bushing 0. B Allowance 
Operation Dwg. Wear limit 

2M1041 

0A Dimension 

Normal 
+0.00024 +o. 
+0.00067 2M323 -0.00043 

installation 0.5512 0,5512 

+0.00024 +o. 
0.0011 

I Oversize +0.00067 2M351 -0.00043 0,0024 
0.5551 0.5551 

. 0.00024 .. 

+0.00624 +o.

II Oversize +0,00067 2M352 -0.00043 

0.5591 0.5591 
. .
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INSTALLATION ALLOWANCE AND .WEAR LIMITS 

BETWEEN LOWER CONNECTING ROD END AND 

CRANKSHAFT THROW 

Lower connecting Crankshaft 
rol en·d throw 2M304 Needles 3M303 Allowance Wear limit 

0 D 0 E ¢ F G 

+0.00083 ---0.0008 +o. 0.0008 
-0. ---0.0013 _ -0.00012 0.0031 

1.1378 0.9016 0.1181 0.0024 

G 
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INSTALLATION- ALLOWANCE AND WEAR LIMITS 

BETWEEN CRANKSHAFT AND LOWER CONNECT

ING ROD END 

Crankshaft Lower connac- Hdle retaining Wear llmlt side 
Crankarm Sida c1earanca btw 

throw width ting rod and ring thickness 
clearance connect. rod and 

7M1051 2M1041 2M306 
width 

cranksh. 

A B C D E 

± 0.000217 -0.0012 -0.0007 + 0.00217 
0.01960 - 0.0029 -0.00134 -0.00555 

0.0472 
0.551 0.4685 0.0354 1.7323 0.03610 
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Preliminary instructions 

Before reinstalling, wash every part thoroughly. Lubricate all engine and suspension elements with oil or grease. 

Replace lockwashers and cotter pins which have been damaged during removal, Inspect every part carefully. Compare the 

size of the most important parts whith the tabulated "Wear Limits". Check wear conditions of bearings, gaskets and seals, 

and replace if necessary. 

The following procedure covers only installations requiring particular care or special tools; for minor installing operations pro

ceed according to the usual repair shop practice. 

( 
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GENER A L

Under certain running conditions, a slapping of the 

piston may be heerd when the engine is cold. This 

noise does not affect engine performance. Should slapping 

occur when the engine is hot, it can be eliminated by 

increasing the carburetter jet up to 0,05 mm (0,00197"). 

When replacing the piston rings, take care that the 

ends do not press against the piston slot pins; further-

more it is necessary to adjust the ring ends in order 

to obtain the correct play when the piston is fitted into 

the cylinder. 

When overhauling the machine, check whether pins on 

rear brake tie rod ends are correctly positioned and not 

damaged by oxidation. If such should be the case, and 

the pin distorted as well, replace by a new one. 

TO REPLACE BALL BEARINGS IN THE CRANKCASE 

Make sure that the seats in the crankcase are perfectly 

clean and not seized or badly marked by loose outer 

bearing rings. Press the bearings evenly in their seats 

and check for exact alignment. Keep the bearings care

fully free from dust or from any foreing matter. After as-

sembling make sure the inner ring runs freely, The fact 

that the inner rings of the two crankshaft bearings (gear

box side) do not run freely enough may be caused by the 

spacer running between the two bearings having to over

come the friction created by the rubber retaining washer. 
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1.063" 1.181" 

wrench 

0.551" wrench 
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GASKET INSTALLATION 

When installing the two rubber gaskets on the crank-
. shaft, make sure that they are correctly positioned; i.e. 
th_e edges of both must be turned towards the connecting 
rod· chamber, otherwise the gaskets are not tight. 
So as not to damage the gasket edges when fitt'ing, 

pla�e the special protecting cap on the shaft end,. ma
gneto flywheel side. If the gaskets are not tight enough, 
fuel leakages may occur from the crankcase, either 

from the gearbox, or magneto side, In the former case 
exce�'3°sive smoke and scum might be noticed in the 
crankcase, gearbox side, (check through the oil filler 
plug when engine is running); in the latter case the 
fuel is fired by sparkling produced at the contact points 
and the magneto flywheel cover is thrown out. In both 
cases the engine gives a bad performance and difficulties 
are experienced when starting. 

REINSTALLATION OF THE CRANKCASE ON THE FRAME 

To facilitate installation of the bearings, bronze bush

ings and gaskets it is advisable to operate the crank

case already detached from the frame. 

Insert the torsion bar lever .bushing-in the housing-, ._so 

that one of the holes drilled on the bushing aligns with 

the greaser hole. 

Make sure that when the crankcase is mounted the 

washers �o not create friction against the housing 

walls; then start to restablish connections. 
: To attach the crankcase to the frame, drive the two 
tap!=red split_ bushings into the tap�red seats of the 
housing. 

· Drive the -pivot into the crank·case extens·ion, (gearbox

side); place two washers on the outer housing. 
Connect the crankcase to the frame, driving the pivot, 
abundantly coated with grease, into the crankcase hole, 
(fly½'f)eel side}; ascertain whether the bevel bushings

align correctly and lock by placing under the nut the 
safety washer (gearbox side). 
Make sure the crankcase can freely swing on the pivot, 

without affording play; complete locking the nut, clamping 
the pivot (flywheel side) with a proper wrench. 
·This operation must :be performed accurately using 
standardized wrenches.

c·ompi�te instaila.tion by mounting two sheet caps and
the 'gre�ser$' at :the pivot ends,



REINSTALLATION OF THE CRANKARM GEARBOX SIDE, 

AND CLUTCH BEVEL GEARS ADJUSTING 

Drive the crankarm (gearbox side) into ·the crankcase crankarm mounting) place between bearing and Seeger 

on which bearings and gaskets have been already moun- ring a suitable spacer. 

ted and make coupling with the bearings easy, coating When mounting is completed bend the washer exten-

them with grease or oil. 

Check engagement of the two bevel gears by rotating 

them by hand; check further any eccentricity or noise 

defect. 

If the gear performance is correct, locate a proper shim 

between the bearing and the crankshaft bevel gear: 

ascertain if the gear on the shaft splined profile is cor

rectly keyed, and after interplacing a safety washer, 

tighten the left-threaded nut. 

Make sure the crankshaft does not move laterally, 

as such displacement would make adjustment of the 

bevel gear play difficult and incorrect and cause misa

lignment of the connecting rod within the cylinder, 

If there is play, dismantle the entire group and rein

stall accurately. In case the trouble is caused by the 

bearings (which may be shifted in their seats during 

sions on the bevel gear locking nut. 

Check the coupling between the main shaft and bevel 

gear and bell hub bushings, and replace them if bcdly 

worn or seized. 

Insert the main shaft (crankcase side) and the hub with 

the clutch bevel gear already mounted (clutch side), 

replace on the gear the proper spacer and then drive and 

position the ball bearing, using, the punch, Dwg. 38935. 

Install the retaining flange of the bearing and secure it 

to the era nkcase with the three screws. 

Locate the clutch bell on the bevel gear exactly. 

Check the play on the bevel gear diameira I pitch; if it 

is not correct replace the shims with others having a 

suitable size; tighten the three flange fixing screws, 

and calk them. 

Adjustment of the engine bevel gears is -very important 

0.472" wrench 

0.669" wrench 

Inner Seeger ring 

pliers 

Aluminium mallet 
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Punch (Dwg. 38935) 

Lock wrench 

(Dwg. 43171) 

Lock wrench 

(Dwg. 43171) 

Screwdriver 

Chisel 

Hammer 
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Shims 

0.00472" : 0.00551" 

Fig. 56 - Coupling diagram for the crankshaft and clutch control bevel gears. 

in order to obtain a noiseless engine running. Bear in 

mind it is not always possible to have a correct adjust

ment operating the shims of a gear alone; it is then 

necessary to change the position of both gears until 

the cone distances are perfectly aligned. - See fig. 56 -

and the play between the teeth is 0.00472-0.00551 ". 

If replacement of one bevel gear is necessary, replace 

the entire group to ensure silence c1nd good performance. 
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REINSTALLATION OF CLUTCH SLOTTED DRUM Wrench 
(Owg. 37338) 

0.551" Tubular 
wrench 

Lock wrench 
Lock the clutch bell accurately. After tightening of the Insert the slotted drum on the main sh:1ft coupling and (Dwg. 37101) 

Wrench 
nut, bend the safety washer extensions on the nut faces. slightly tap with a leather mallet; make sure it is exac- (Dwg. 37337) 

Outer Seeger ring 
Recheck the bevel gear play and be sure the gears tly positioned. Apply the clamping wrench (Dwg. 37101) pliers 

operate smoothly. engaging its two levers in the clutch bell notches; replace 

Place the slotted drum Seeger ring into the groove at the safety washer and the slotted drum lock nut and 

main shaft end. tighten itwith thewrench, Dwg.37337,asfaras itwill go. 

REINSTALLATION OF CONNECTING ROD AND PISTON 

Before reinstalling this assembly, check the play bet- cilitate flitting of the pin; place piston and connecting 

Leather mallet 

Tools for piston pin 
ween piston pin and upper connecting rod end, and rod into the proper tool and by this means insert the pin. mounting 

(Owg. 38711) 
check wear between gudgeon pin and piston. Fit the two Seeger rings last; ascertain they are properly Inner Seeger ring 

pliers 
Heat piston in hot water at approwimately 194° F to fa- located and cannot move in the piston grooves. Hammer 
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Tool for connecting 

rod needles (Dwg. 

37927) 

crankshaft aligner 

(Dwg, 40743) 
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REPLACE CRANKSHAFT ANO FLYWHEEL MAGNETO 

Fig. 57 - Tool for installing needles, 

Turn the crankarm (gearbox side) until the crankpin is 

up; slide the nee-die retaining ring onto it. Replace the 

connecting rod and piston assembly from crankcase 

top. 

Fit connecting rod needles using proper device. Install 

another needle ring and the crankarm, (magneto fly

wheel side) (fig. 57). 

To replace the crankarm adopt the following procedure: 

drive the crankarm pin into tool hole (Dwg. 40743); drive 

the tool into crankcase mounting, so that the tool center

ing pin and the crankpin are inserted into the ground 

Fig, 58 - Crankarm coupling, 
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holes on the counterbalanced crankarm portion, gear

box side (See fig. 58). 

When the tool is properly set into the crankcase, tighten 

the cran kshaft locking screw by means of the tubular 

wrench (Dwg. 37598). 

This operation must be carefully performed as the mc

terial must not be stretched and at the same time the 

crankarm requires tight clemping, to avoid any move

ment, when the engine runs. 

After each reinstallation check connecting rod play 

for the prescribed working clearance (table page 72). 

A minor play might cause defective lubrication of con-

necting rod needles, and excessive play, unusual noises. 

Install the magneto stator, on which bearings and gas

kets are already inserted, To install it, first slide the spe

cial bushing onto the crankshaft (Dwg. 38925). 

Place the retaining ring between crankcase and magneto 

stator plate; install the group and make sure it is exactly 

centered; secure it with six lock screws. The rotor is 

keyed on the crankshaft tapered end, where the key 

was previously mounted; place a spring washer and 

tighten the lock nut. 

After careful cleaning, replace high of the contacts 

and low tension terminals on the flywheel. 

IMPORTANT 

Never install a crankarm (magneto or gec.rbox side) When assembling, particular care is recommended in 

removed from another crankshaft since, to ensure per

fect alignment, grinding is performed on the assem

bled crankshaft and not separately on each piece. 

If the two halves are misaligned, the four crankshaft 

ball bearings will be overloaded with consequent brec. k · 

positioning and locking the crankarm, magneto side. 

If the special centering tool is not available (Dwg. 40743). 

use a spindle, inserting it into the two special aligning 

holes on the crankarms, The spindle diameter must be 

accurately ground; so that the play between spindle and 

age and wear of the bearing balls, cups and races. holes does not exceed 0.000394". 

Square tubular 

wrench (Dwg. 37598) 

Protection bushing 

(Dwg. 38925) 
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After tightening the screw of the crankarm clamp, (ma

gneto side), and extracting the spindle, make sure the 

crankshaft alignment is correct, by turning the shaft 

on both bearings (gearbox side) and checking revolu

tion concentricity of the free shaft portion (magneto 

side) by means of a micrometer. 

The installation is correct if the micrometer indicator 

does not exceed 0,00394". The use of a micrometer sup

port is recommended, so that it can be fixed to the en

gine crankcase by two screws corresponding to the ma

gneto flywheel flange attachment. 

Make sure the nut fixing the crankshaft is securely 

locked on its spring washer, and by turning the flywheel 

by hand check that no inner rubbing takes place. Use 

the micrometer or a scriber point to check flywheel 

wobbling, Allowance of 0,00394" on the larger diameter. 

Should the flywheel rotation exceed this limit proceed 

as follows: 

- remove the flywheel and check crankshaft taper for

deformation or dents; 

- make certain the flywheel taper is perfectly clean and

that no deformations or burrs in the key slot are present; 

- install the tapered flywheel end onto the spindle,

checking by rotating the flywheel whether it still wob

bles. If such shooud be the case, the flywheel surface 

has probably been deformed. Flywheel replacement is 

therefore necessary. 
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CYLINDER AND CYLINDER HEAD REPLACEMENT 

After reinstallation of the flywheel magneto, turn the 

main shaft until piston is accessible. Insert gasket on 

install the cylinder. To make sure the piston rings are 

correctly, fitted, turn the engine; if no installation de-

the fixing studs using care not to damage it. If the pi- fects or performance troubles are found, fit the cy-

ston is not provided with rings, install them. linder head to the cylinder, using the four crankca-

Turn the crankshaft further until the piston is down and se stud bolts. 

IMPORTANT 

Since there is no gasket between the cylinder head ches not exceeding 5,906" lenghth. To obtain perfect 

and cylinder, make sure the cylinder head matching tightness, lock only when engine is hot. 

surface shows no lines or dents preventing tightness, Inspect the bolts during the first 2000 km. (1250 miles), 

Before reassembling, eliminate deformations by scraping. to make sure the head is adhering perfectly to the cylin-

After every repair, check surface smoothness using a der, and eliminate loosening, 

proper surface plate. Cylinder head is fixed to the cy Spark plug threaded seat is placed in the light-alloy 

linder by four stud bolts. Take great care when tighte- cylinder head top. Fit the spark plug by hand to avoid 

ning the nuts, not to cause thread straining: Use wren- incorrect location and threa-d damage. 

Piston ring pliers 

( Dwg, 3984 7) 

0.394" Tubular 

wrench 
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Punch, needle car

rying bushing 

(Dwg. 39127) 

Punch. secondary 
shaft bushing 

(Dwg, 43282) 

Outer Seeger ring 

plies 

Punch, pinion retai

ning gasket 

(Dwg. 43349) 
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REAR BEVEL GEAR REINSTALLATION 

First prepare the various groups forming the end trans- Insert the retaining gasket into the sleeve so that its 

mission, e. transmission case, wheel supporting edge faces the gearbox. To this purpose use punch 

flange, rear bevel pinion. Dwg. 43349. 

Install in the trasmission case the needle carrying Make sure the pinion is provided with the proper bot-

bushing for the main shaft neutral gear and the bronze tom cover; if it does not lock perfectly, replace or weld 

bushing onto the secondary shaft; use the suitable it to the pinion, ensuring lubricant tightness. Drive the 

punches Dwg. 39127 and 43282. pinion in the bearing and the latter in the sleeve; care 

Ascertain the mounting of the needle carrying bushing must be taken to avoid damaging the washer inner edge; 

is exactly performed; its seat must be thorougly clean then locate the other bearing; strike with a proper punch 

without seizures or marks from previous service; their and check that the parts are correctly mounted; insert 

positioning must be correct. the spring washers and interplace between them a 

Place the gearbox control inner lever onto the transmis- plain washer. 

sion case; add a plain inner washer and an outer felt Positioning of these washers is very important (see 

washer, sleeve and Seeger ring. fig. 59); ascertain their alignment an·d clamping with 

By installing the Seeger ring, strike the sleeve with a a Seeger ring are perfectly performed. 

punch to obtain the perfect adaptation of the felt washer. The third group consists of the rear wheel supporting 

Install the brake return pivot, last. The bevel pinion flange. Follow this operation sequence: mount in the 

group must be prepared as follows: flange the first bearing (rear wheel side), place the rub-
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SPRING WASHERS 

BEVEL PINION 

Fig. 59 - Mounting of spring washers. 

the half-circulc.r key connecting the wheel; f1t the stop 

wrench Dwg, 43370. 

If such wrench is not there, insert the axle with the key 

into the rear wheel hub momentarily. 

At last drive the g3.sket into the flange end fix it with a 

Seeger ring; during the reinstallation remove the key 

to avoid damaging of the gasket edge and causing 

lack of lubricant. 

Clamp the transmission case on the proper mounting 

device (Dwg. 42507) - See fig. 60 - Connection of the va

rious groups is performed as follows: 

0.394" wrench 

0,748" wrench 

Wrench 

(Dwg. 43370) 

fit the device so that transmission c_ase end is up and Seeger ring pliers 

insert in the pinion seat a suitable spacer. The spacer 

ber ring and then install the bee.ring locking flrnge thickness has been selected at our factory; it may be 

fixing it with four nuts and plain split washers. utilized again only if the bearing pair does not need 

Replace the rear wheel transmission axle ant then mount replacing, 

the sleeve and the second bearing; engage the bevel Locate the spacers, under the bevel pinion, strike the 

gear crown with the axle splines c.nd lock it by merns latter to obtain a perfect installation using a proper punch 

of a plain washer, castle nut and cotter pin, (Dwg, 42987) - See fig. 61 - Coat with Ermetic the mating 

To lock the axle during tighten ing of the castle nut, in- surfaces of the transmission case and install the gaskets 

sert into the groove, placed on the axle tapered portion, 2.nd the rear wheel supporting flange.

es 



evice D(Dwg.2 4507) 

Fig. 60 

Mounting device front transmission case assembly 

During this operation check if the bevel pinion and the 

crown teeth mesh exactly; tap with a leather mallet the 

flange edge fixing it to the transmission case by means 

of suitable stud bolts. Insert the half-round key into the 

proper groove on the rear wheel axle with wrench 

Dwg. 43370, rotate the axle to check the exact alignment 

of the bevel gear pair. Correct adjustment requires; com

plete mating of the cone distances, backlash between 

0.00472"% 0.00551 ", and noiseless performance. 

If it is necessary to replace the gear pair (it is not pos

sible to replace a gear alone) or other parts (bearing. 

sleeve, etc) operate in the following manner: after pla

cing the spacer in the transmission case seat, check 

the bevel gear adjustment using a special testing group 

consisting of the bevel pinion, two bearings, Dwg. 42291, 

and one sleeve (Dwg. 43281) and then insert the washer 

and the rear whee supporting flange. (See fig. 62) 

After checking, dismantle the rear wheel flange group 

and drive the bevel pinion retaining plate into the splin

ed hole at transmission c;;ase end, 

( 



Dwg. 42987 

( 

Fig. 61 - Bevel pinion group reinstallation. 

Replace the shims, if necessary, and locate the flange 

(after coating the mating surface with Ermetic). 

Locate the brake cam bushing (with the threaded hole 

toward the crankcase) and lock the flange with the four 

nuts and the plain split washers. 

Tighten the brake shoe pivot and nt the shoes onto 

it, locking them with Seeger ring. 

Insert the brake cam bushing, place the spacer and the 

bushing locking nut. Locate the safety washer of the ou-

ter lever, fixing it with the Seeger ring, and reinstall the Punch (Dwg. 42987 

greaser, last. 

Place the retaining disc and the spring washers into the 

transm ission case. By mounting these washers bear 

in mind that their inner diameter must match, whilst 

the former ones match on the outer diameters. 

Coat with Ermetic the contact surfaces of the transmis

sion case cover and the speedometer fitting cover; 

place the gaskets and fix the covers with the proper 

screws. Insert thorugh the filler 0,22 lbs Mobilube C oil 

(see diagram page 12-13) and then fit plug and packing. 

Leather mallet 

0.394" wrench 

0.472" wrench 

Screwdriver 
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Shims 
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Fig. 62 - Rear transmission bevel gear coupling diagram. 

0.00472'' � 0.00551" 

Bock lash 



GEARBOX REINSTALLATION AND CONNECTION OF 

TRANSMISSION GROUP TO CRANKCASE 

After installing the rear bevel and gearbox gears into on the second gear on the countershaft. Prepare the 

the transmission case, connect the latter to the crank- neutral gear on secondary shaft and by the use of grease 

case, operating as follows: place 24 needles in. Engage the torsion bar with the 

Drive the second gear onto the main shaft splined cou- rear bevel pinion on the transmission-rear suspension 

piing (jaws must face the transmission case). 

Locate the connecting ring on the countershaft second 

gear and fix it with a proper retaining Seeger ring, 

assembly. 

Engage also the neutral gear on the primary shaft, pre

viously prepared, coat with Ermetic the mating surface 

Drive the second gear on the countershaft (connecting between crankcase and crankshaft; locate the gasket 

ring toward transmission case) and then add the neutral and connect the two cases. 

gear and two shims; place another washer behind the During this operation take care the gear box inner lever 

gear keyed on the countershaft. jaw (gearbox control) perfectly engages with the main 

Coat with grease the group and the bushing placed on shaft second gear cavity. To make meshing easy slightly 

the secondary shaft seat (transmission case) and strike with the mallet, rotating the splined drum 

then drive into the bushing the shaft and the gears al- simultaneously. 

ready mounted; care must be taken to align the second After meshing, place the alignment pin in its seat, under 

gear on the main shaft with the connecting ring situated the crankcase, driving it from the latter and locking it 

Ouier Seeger ring 

pliers 

Leather mallet 

0.551" wrench 
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0.197" hexagonal 

wrench 

0.236" hexagonal 

wrench 

Lever to 

Dwg. 43382 
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with nut and washer (transmission case side). tating the clutch splined drum and shitting the gearbox 

Locate another screw and washer into the upper crank- gears simultaneously by means of the lever to Drwg. 

case hole and insert either the lever to Dwg. 43382, ser- 43382. 

ving to tune up the gearbox, or the gearbox control le- If no trouble is noticed during this test, complete con-

ver provided with clamp. nection of the two groups tighten the remaining cap 

After this operation, check gearbox performance by ro- screws and locate plain lock vashers. 

REAR SUSPENSION REINSTALLATION 

To ensure correct installation of the rear suspension torsion bar lever adapts itself into the bushing exactly. 

and efficient performance, follow our instructions ca- Check shackle hole surface for wear marks; pins and 

refully. needles serving as connection of the shackle with crank-

Check accurately if the various parts do not show any case and lever must be accurately tried, before moun-

damage or traces of wear which may cause trouble in ting as the. least play in these bearings may damage 

service. the assembly. 

Make sure the torsion bar housing bushing is not seiz Ascertain the connection pins do not turn in their seats 

ed or ovalized and always check, while replacing, if the on crankcase and torsion bar lever arm. 



Install the shackle on such lever: to this end insert 34 

well greased needles into the shackle holes (to facilitate 

assembling and prevent displacement, put inside them 

the washers used for dismantling). 

Insert the connecting pin into the lever and shackle holes 

(the greaser fitting must be on the bar outer side). Pick 

up the spacer coming out from the opposite side and place 

the Seeger ring onto the connecting pin. At the opposite 

side locate safety washer and Seeger ring. 

Drive the rubber cap into the housing (push in the final 

position after lever reinstallation) and place the shim 

between housing and return lever. Then insert the lever 

(already provided with shackle and provisionally carrying 

the torsion ber) into the housing: make sure it is driven 

in as far as it should go. 

The torsion bar is provided with splined ends; the one 

having 21 teeth engages with the lever while the other 

with 22 teeth engages with the housing inner teeth. 

Insert the shackle between crankcase exp:rnsions.Posi

tion of the two holes is so that the center line of the 

first one align with the front end of the second hole, 

namely displacement must be of 1 /2 hole. 

Such displacement provides for prel-oading of the 

torsioa_b.aL._Ln case, before dismantling, a defO[matio_n_ 

of the torsion bar is noticed, it is advisable to increase 

the hole displacement in order to increase the preloading. 

Slightly strike with an aluminium hammer the torsion bar 

ends to mesh the latters with the housing inner teeth. 

If their alignment does not correspond with that of the 

bar splines, slightly shift the lever arms. 

Installing and bolting of the bar must not cause friction 

or distortion; when the best position is selected, the 

bar must slide easily into the couplings. 

Use the device for torsion bar preloading. Dwg. 42524, as 

shown in fig. 37 (see "Dismantling"). Operate its screw 

with the proper wrench until the shackle hole aligns 

with the crankcase extension hole. Then using a proper 

punch, insert the shackle connecting pin; pick up the 

spacer expelled by the pin and fix the safety ring and 

Seeger ring. 
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Locate the shim at the bar ends, fixing it by means of 

Seeger rings and place the rubber cap at the housing 

ends, locate the dust preventing rubber cap between 

housing and return lever (already mounted). 

Install the greaser into the pin holes and grease by 

means of pressure gun the crankcase pivot, shackle 

and housing, provided with fittings. 

Reinstall rear mudguard, fixing it with suitable screws and 

if the tail lamp has been disconnected, connectit again; lo

cate the rear wheel with the hub and lock it with its nut. 

FRONT FORK REINSTALLATION 

Inside the front fork tubes there are the groups forming 

the front suspension; to reinstall them follow this se

quence: 

Clean the inside of the fork tubes and the boxes placed 

at their ends thoroughly; clean springs and other parts 

of the suspension group. Install the fork into a bench 

vise in the way that the steering column is placed 

horizontally. 

Check the coupling of the bronze bushings situated 

inside the boxes and the inner lever pins. Replace the 

bushings if necessary. Perform the same operation for 

the bushings placed in the covers, coupling them with 

the opposite lever ends. Coat abundantly the springs 

with grease, before inserting them into the fork tubes; 

use the grease recommended by Lubrication Diagram 

(page 12-13). 

Such springs have been designed with varieble pitch in 

order to gradually absorb the road shocks; therefore it 

is necessary to mount them with the smaller pitch 

upwards. Install the prelo2.ding device Dwg. 42621 as 



shown in fig. 63, and compress the push block and the 

springs. 

Insert the inner lever into the box in the manner that the 

lever pin splined end is placed in the fork inner side. 

The lever must turn into the bushing without any play 

and the roller at is end must rest against the push block. 

Take out the preloading device and place the rubber 

packing in the inner lever pin, iocate the device in the 

bushing seat and then insert the shim. On the pin splines, 

bolt the wheel carrying rocker arm; check the exact 

position aligning the lever screw hole with the correspond

ing pin groove. Lock by tightening the screw, inter

placing the spring washer. 

To get over possible difficulty by installing the rocker 

arm, use a proper clamp (See tlg. 64). 

Insert the rubber block into the plug· seat, locate the 

packing and screw the plug on the fork. Fill the box 

with the same grease used for the springs and, after 

placing the gaskets, tighten the three screws holding 

the covers in place. 

Fig. 63 Pre-loading device for front suspension springs. 

Fig. 64 - Reinstallation of the rocker arms. 

Pre-loading device 

Dwg. 42621 

0.433" wrench 

0.551" inner 

hexagonal wrench 

Screwdriver 
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Tool for mounting 

steering cups 

(Dwg. 39842) 

Wrench for tighten

ing steering cups 

Dwg. 40482) 

Wrench for tighten

ing steering 

threaded ring 

(Dwg. 40490) 

0.433" wrench 

0.551" wrench 
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STEERING AND HANDLEBAR REINSTALLATION 

Insert the lower bearing upper cup and the upper bearing Always using the s:::me grease, place 36 balls into the 

ball seat at the column ends and by means of the proper upper bearing seat; tighten the two threaded rings and 

tool push in the cups. adjust the two bearings; steering must operate easily 

Coat whith grease the lower cup; insert 23 balls and drive though mounted without play. Install the handlebar and 

Hie front fork from the lower side on the column. connect front brake cable to the shoe control lever. 

REINSTALLATION AND ADJUSTMENT OF GEARBOX 

If the transmission control on the handlebar has not operating lever, projecting outiside the crankcase, 

been removed, make certain it operates properly, anticlockwise. To do this apply either the lever to 

before reinstalling the shifting gear connecting casing. Dwg. 43382 or the lever provided with clamp. 

Be sure the gear indicator on the left hc.ndgrip operates To obtain gear engagement, turn simultaneously the 

correctly and smoothly, the Teleflex cable sliding re- rear wheel by hand. 

gularly in its covering and the handgrip pl2.y amount Install the gearbox connecting casing, fixing it by placing 

being not excessive. the rubber washer between crankcase and connecting 

Set the transmission control to low speed. Shift the casing, under the r.h. hole; put the screws into both holes 

gears by hand into the low speed turning the gear yoke and add the lock plain washer; drive ti-le lever e_quipped 



( 

r 

with clamp on the gearbox inner lever pin teeth and fix the case) in symmetrical position with respect to the pre-

with Seeger ring. Such lever must be mounted in the way vious low speed position. For this purpose adjust the ca-

that its roller rests against the first tooth fiank (left side) se, if necessary, by slightly tapping with a leather mallet. 

of the connecting case. Put in and throw out all gears to make sure they work 

The contact point of the roller should be at approximately correctly; then fix the case by means of other two screws. 

1 /3 of the footh flank, from top downwards. Insert the Teleflex cable and fix it in the clamp so that 

Make sure when setting the gear into the top speed its end does not overstep the clamp edge; lock the hexa-

position, by rotating the lever clockwise as far as the gonal screw of the outer cable terminal. 

lever roller goes, that it meshes correctly with the last Pour in grease an·d attach the cover by means of three Lever for gearbox 
adjusting 

tooth flank (to the right of the quadrant incorporated in screws. (Dwg. 43382) 

Screwdriver 
0.275" wrench 
0.315" wrench 
Outer Seeger ring 
pliers 

CAUTION 

If the gearbox operation is too hard and this defect does The roller must freely slide in the casing toothed profile; 

not depend on the control on the handlebar, make sure the both parts must not show burrs or wear in any way to 

cable slides freely in the outer cable and does not afford affect performance. 

any deformation, burrs, or wear, which may cause difficult The casing and the lever must be mounted parallel, so 

performance; Do not bend the outer cable too sharply. that the latter does not rub against the casing. 
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Oute,· Seeger ,·ing 

pliers 

Clutch disc moun

ting device 

Screwdriver 

0.197" hexagon 

wrench (Dwg. 

37380/1) 

0.315" wrench 

0.748" wrench 

96 

CLUTCH REINSTALLATION 

When clutch mounting, check whether steel discs show onto the cover; add the outer cable adjustment support 

traces of over heating or rubbing. This should indicate and lock it with two screws. Check coupling between 

clutch slipping and in such a case discs must be re- the brake return pin and the bushing within the cover. 

placed. Insert both the driven and driving discs into Place the rear brake control lever (frame side) and lock 

the clutch bevel alternately. Eventually replace spring it with the proper Seeger ring. 

as well. Coat the case slightly with "Ermetic"; place the gasket 

Assemble the following parts separately: 

Spring holding disc and its springs. Install the ball bear

ing cup into the disc center hole and clamp it with 

Seeger ring. 

Put some grease in the cup and insert ten 5/32" balls; 

locate the washer and the Seeger ring; place the clutch 

control tie rod. These two groups connected with the 

control disc must be inserted within the clutch bell. 

Fit the special discs puller (See fig. 29 "Dismantling") 

and press the discs; insert the tie rod into the tool hole 

and screw a nut on threaded end. Operate the nut until 

the tool is compressed against the spring bearing disc 

and the springstherein contained are entirely compressed; 

then force the disc retaining ring into the bell groove. 

Make sure the installation is correct and remove the 

tool. Reinstall the clutch control inner and outer levers 

on the case; install the case cover and be careful that 

the square side of the pin, projecting from the spring 

bearing cup, is turned upwards and enters exactly into 

the control lever already completed with the other parts 

of the clutch cover. 

Fasten the clutch cover to the crankcase by means of 

the correspon-ding five screws and washers. 

Apply the opposite lever to the rear brake return pin and 

connect the tie rods. Drive the ball headed bushing into 

the tie rod (keep the head towards the tie rod end) and 

tighten with nut and counternut; engage the control 

cable with the outer lever; operate nut and counternut 

adjusting carefully the clutch drive. 

Allow an axial clearance of the tie rod into the cover 

hole up to 0.0197". 

Place at last the plug. 



KICK STARTER REINSTALLATION 

Commence reinstalling the bevel pinion by inserting the 

pinion into the aluminium support centre hole; fix it with 

plain washer and Seeger ring. 

Drive in the gaskets and packing rubber ring: place a 

stopping ring at the shaft end, washer and spring; insert 

the 
_
group in the bevel pinion hole, in the way, that the 

spring is seated into the pinion cavity (teeth side). 

Reverse the group, engage the starter clutch pinion and 

fasten it with washer and stopping ring to be forced into 

the pin cavity. 

Insert the entire group in the crankcase; ascertain the 

gear teeth mesh with the bevel pinion exactly and then 

lock accurately. 

Reinstall the K.S. pedal onto the cover; load the spring 

by three turns of the proper wrench; apply the pin to the 

spring dog, locate the crankcase cover, inserting the 

gasket coated with Ermetic, and tighten with the five 

hexagonal screws securely. 

Outer Seeger ring 

plie'S 

Screwdriver 

315' wrench 

0.394" wrench 

Spring mounting 

wrench 

(Dwg. 40295) 

Hexagonal wrench 

0.197" socket 

wrench 
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Graduated indicator 

(Dwg. 37104) 

"FILSO" 

graduated quadrant 

(Dwg. 37105) 

"MARELLI" 

graduated quadrant 

( Dwg, 40537) 

Timing adjustment is very impor

tant. Incorrect adjustment affects 

engine performance; therefore be

side the description of the opera

tion to be performed, we have 

reported timing adjustment dia

gram for the two flywheel makes 

mounted on our motor scooters 

(fig. 65). 

Screw the graduated indicator 

equipped with a pointer in the 

spark plug hole to check the piston 

movement, and place the gradua

ted quadrant laterally to the fly

wheel cover to test the flywheel 

rotation. 

Rotate the flywheel until the piston 

is up: the indicator will oscillate 

and pointing out the piston t.d.c. 

Make certain by selecting a posi

tion before the t.d.c. referring to 

IGNITION T·IMING 

between Spark Plug Electrodes 

0.0197'' -;- 0.0236" 

Viz I 44" + O . ' 
- 0.0984 

Flywheel Periphery 

Flywheel Periphery 

Gap 

\Spark Occurs at the Plug 
between the Breaker Po,nts 

Fig. 65 - Ignition Diagram, 



a given indicator scale and when the pointer is lined 

up with it, trace a line on the flywheel cover; turn the 

flywheel further until the pointer in the opposite stroke 

aligns again with the mark above, then trace a second 

line; read on the indicator the pointer swinging range and 

report the mean rate by tracing a third line. This line 

indicates the t.d.c. 

Now flt the clamps of the test instrument provided with 

signal lamp to the cylinder and the magneto cont2-ct; 

rotate the magneto in the opposite direction to that 

of the engine rotation. The lamp should light 28° before 

1he t.d.c; should this not occur, shift the contact holding 

plate and adjust the contact gap. Mark the magneto 

cover, housing and crankcase to identify t.d.c. (This 

operation is necessary only when replacing above 

parts). 

CAUTION 

In order to time ignition, adjust the angular position of 

the stator. After removing the magneto and loosening 

the three fixing screws, adjust angular position and 

tighten screws again accurately. Be careful not to hit 

the polar pieces with the tools, as even the smallest 

dent or distortion can cause friction between polar 

pieces and flywheel, the air gap being very small. 

Both coils can be replaced, but when fixing the new coil 

make certain of the perfect concentricity of the pole 

pieces. Eccentricity of only some tenth of an inch or so 

can be eliminated by gently tapping with a leether mallet 

before the final locking 

The position of the breaker arm support can be altered 

by loosening the support screw and actuating the second 

eccentric screw. By adjusting the gap between arm and 

magneto cam, the opening of the primary circuit can be 

either retarded or advanced, according to the breaker 

arm being approached or withdrawn to or from the cam. 

Make this adjustment only when the breaker arm through 

wear causes excessive delay. Never perform this adjust

ment on a new engine as it reduces the efficiency of 

the magneto. 
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GEAR AND THROTTLE CONTROL ON THE HANDLEBAR 

Wear increases the amount of play between the guiding In refitting install the slides exactly in the same position 

slide of the gear and throttle handgrips and the corres- as before, to avoid the necessity for a new settlement 

ponding grooves of the sleeves with a consequent which might cause further wear. 

increase in axial handgrip play. Eliminate this trouble To check controis, take the gear-cable from the outer 

by inserting shims between the hand grip end and the cable out and before reinserting. fill the outer cable with 

sleeves. thick grease using a grease gun. 



TROUBLES AND REPAIRS 
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ENGINE 

If engine does not develop normal power, check c.S follows for possible causes of trouble: 

a) Carburation

Petrol flow through flexible tube is not constant 

Carburetter valve does not open completely 

M:l.in jet hole partly clogged 

Float chamber base dirty 

!riling regulating screw not properly adjusted

b) Ignition

Incorrect timing 

Improper heat range of the spark plug; electrodes dirty 

Gap clearance wrong (correct: 0.0197) 

Poor insulation of H. T. coil 

Cable or wire earthed 

Breaker point arcing 

c) Cylinder and Silencer

Scavenging and exaust port partiy clogged by carbon deposit 

Silencer dirty 

d) Miscellaneous

Crankshaft gaskets damaged 

Piston ring not perfectly tight 



FLYWHEEL MAGNETO 

If there is an indication that the magneto is causing trouble it is recommendend before attempting to repair it, to check other 
elements such as the spark plug. carburetter, connections; make sure the magneto timing is correct. 

I N C O R R E C T  I G NI T I O N  

CAUSE REMEDY 

Magneto breaker points dirty 
Breaker points out of adjustment 
Breaker points imperfectly matching 
Poor breaker contact pressure 

Breaker arm does not turn freely on its pin 
Poor connections (terminal, cables) 
Defective condenser 
H.T. terminal dirty 
Magneto stator defective 

Clean 
Adjust according to given data 
Adjust so that point surfaces match exactly 
Adjust or replace spring; check pressure referring to ta
bulated data 
Lubricate breaker arm pin 
Inspect connections and tighten screws 
Replace condenser 
Clean 
Replace stator 

INCORRECT IGNITION AT LOW SPEED 

CAUSE 

Breaker points dirty 
Breaker points out of adjustment 
Breaker points imperfectly matching 
Defective condenser 
H.T. terminal racing 
H.T. terminal dirty 
Magneto stator defective 

REMEDY 

Clean 

Adjust 
Adjust so that point surfaces match exactly 
Replace condenser 
Replace terminal 
Clean 
Replace stator 
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INCO RRE CT IGNITION AT HIGH SPEED 

CAUSE 

Magneto contact points out of adjustment 

Poor contact pressure 

Contact points imperfectly matching 

Breaker arm does not turn freely on its pin 

Poor connections (terminal, cables, etc.) 

Defective condenser 

H.T. terminal arcing 

H.T. terminal dirty 

Magneto stator defective 

CAUSE 

Magneto contact points closed 

Breaker arm locked on its pin 

Defective condenser 

Magneto stator discharged or shortcircuited 

Disconnected cables 

ENGINE 

REMEDY 

Adjust in accordance with tabulated data 

Adjust or replace spring; check pressure referring to ta

bulated data 

Adjust so that point surfaces match exactly 

Lubricate pin 

Inspect connections; tighten screws 

Replace 

Replace 

Clean 

Replace stator 

MISFI R ES 

REMEDY 

Check breaker contacts 

Check and lubricate 

Replace condenser 

Replace stator 

Inspect cables, terminals, clamping screws, etc, 



( 
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LIGHT GENERATOR DOES NOT DEVELOP FULL POWER 

CAUSE 

Light generator stator short-circuited or grounded 

Poor connections 

REMEDY 

Replace stator 

Inspect connections, terminals, clamping screws, etc. 

LIGHT GENERATOR DOES NOT OPERATE 

CAUSE REMEDY 

Generator stator disconnected, short-circuited or grounded Replace stator 
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SPARK PLUG 

Test spark plug for proper heat range; remove it and inspect condition. Symptoms noticed on the engine when using ina

dequate spark plug, and effects on the plug; 

Plug is too hot 

Engine missing, specially at high r.p.m., knocks, preignition 

and consequent lack of power. 

Plug test: 

- Burning tn:ces on the shell and insulator

- Electrodes badly corroded

- Insulator ends white with dark-brown deposits.

The same troubles can occur because spark plug has be

come loose in its seat, incorrect spark timing, mixture too 

lean and inner plug g:1sket burned. 

Plug is too cold 

Engine does not fire as electrodes ere short-circuited. 

Plug test: 

Oil sediment and carbon on insuldor end, shell and elec

trodes. 

Oil and carbon filling the plug recess. 

Another .cause of trouble: mixture too rich. 

Using proper spark plug the engine performance will be 

correct at any speed range, its temperature normal and 

starting e2.sy. 

Remember general rule: 

For engines developing a great deal of heat, use a hard 

plug, for low-compression engines use a soft one. 



TO INSTALL SPARK PLUG 

Before inst2.lling the spark plug on the engine, especially 

if already Lf-sed, make sure the insul2.tor is in good conditions. 

Check insulator and electrodes for dirt or carbon, and adjust 

clearance properly. Improperly adjusted gap m2.y cause 

trouble in the ignition system; either no spark or a weak 

spark occur if gap is too 12.rge, whilst the contruy may 

cause short circuit. 

Reset gap properly, bending or straightening the outer 

electrode. Set medium plug points to between 0,4-0,5 mm. 

(0,0157"-0,0197"), soft plugs to between 0,5-0,7 mm. (0,0197"). 

0,0275") and hard plugs to 0,3 mm. (0,0118") only, because 

of the high tension in the cylinder. 

When reassembling the spark plug to the cylinder, do not 

forget to flt the copper gasket between them, and make 

sure the plug is drawn up tight. Loose spark plug: may couse 

poor compression of the engine, defeciive heat conduction, 

with consequent burning of the gasket, and in addition 

a deterioration of the genercl performance conditions. 

Do not install spark plugs with longer threcded stem than 

that prescribed, fitting, another gasket to compense the 

longer stem. In such a case the plug should be considered 

as a soft one, because of bad hed conduction. 

All spark plugs require to be checked periodically removing 

carbon deposits on the insulator, shell and electrodes by 

means of ve_ry fine emery cloth, and resetting the gap bet

ween the electrodes, as these may become worn. In this 

way the plug will always operde properly. 

The spark plug adapted to our motor vehicles is of medium 

heat rc:nge; thread M 14 1,25, lenght 12 mm (0,47"); gap 

to between 0,5-0,6 mm. (0,0197"-0,0236"). 
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CARBURETTER 

HARD STARTING 

Hard starting may depend on carburetter troubles, beside faulty ignition system, as previously described. 

CAUSE 

Mixture does not reach carburetter correctly 

Atomizer hole partly clogged 

Float is leaking and does not maintain proper level 

Float needle does not move freely 

Mixture too rich 

REMEDY 

Inspect filter and if clogged clean with a brush or blow out 

all dirt with air. 

Clean hole by blowing with air 

Replace float 

Clean float needle hole 

Drain mixture and refill with 95% petrol and 5% oil. 



CLUTCH 

The troubles which occur in the transmission system most frequently depend on b2dly adjusted or defective clutch. 

CLUTCH SLIPPING 

CAUSE 

Clutch control cable too short with respect to the outer 

cable and consequenty discs are not in conb.ct. 

Clutch discs excessively worn 
Springs weak 

REMEDY 

Regulate cable length simultaneously operating nut and 
counternut of the control pin using two 0,315" wrenches 

(fig. 66), 
Replace discs 

Replace springs 

Fig. 66 - Clutch adjusting. 
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CLUTCH DOES NOT RELEASE COMPLETELY 

CAUSE REMEDY 

Clu ch control cable too long with respect to the outer cable. Regulate cable length, operating nut and counternut by 

means of two 0.315" wrenches (fig. 66). 

BEVEL GEARS 

UNUSUAL ENGINE NOISES AT HIGH SPEED 

CAUSE 

Excessive play between bevel pinion and crown wheel of 

the two bevel couples. 

To adjust the rear bevel gears it is generally sufficient to 

operate the bevel crown. First dismantle the wheel pin 

supporting flange, replace the shims situated between 

the latter and the -transmission case. 

We recommend this operation sequence: 

- dismantle the rear wheel with the drum, remove brake

shoes and their pin and also the lock nut of the brake shoe 

REMEDY 

Check clearance on both bevel rear transmission gear 

couples; first inspect the bevel gears. 

cam bush; slightly strike this bushing to reduce the pres

sure on the flange. 

- loosen the four nuts locking the rear wheel supporting

flange. 

- operate by means of wrench (Dwg. 43370) after inserting

the key on the pin (See description page 86); check after 

loosening of the nuts whether the defect persists or not. 
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- after locating the trouble, dismantle the flange and re

·Place the shims placed under the bevel pinion group. Extract

this group from the transmission case, using the puller 

Dwg. 42589. Replace the shim situated between pinion 

group and transmission case seat, increasing or reducing 

thickness of the shim, according to the necessity of ap

proaching or withdrawing the pinion to or from the crown. 

Reinstall, following the sequence indicated in "Reinstallation, 

page 87-88" and check if couplings ere correct. See fig. 62. 

If the trouble does not depend on the rear bevel gears, 

inspect and adjust the front cones, dismantling the trans

mission-suspension group from the crankcc.se, and removing 

K.S. casing and clutch discs, as previously described, (See 

"Dismantling"). Remove clutch housing, rnd check front 

bevel gear for proper play; adjust, after removing clutch 

completely, by replacing the spacer with a new one. 
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SUPPLE-MENT 

Following up the progressive improvements applied to the 

Lambretta scooter, LO model, we add here the description 

of those modifications requiring the use of different tools 

and operations for dismantling, reassembling or adjusting 

purposes. 
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1st VARIATION 

CONNECTION BETWEEN REAR SUSPENSION AND CRANKCASE 

In the 1953-1954 models he upper hole on the crankcase 

extension, previously designed for the application of dam

pers, h.as been eliminated. Consequently the preloading 

of the torsion bar can no longer be performed by using the 

device illustrated on fig. 37, page 50-91, drwg. 42524. A 

new device, drwg. 43986, has becomed necessary (See 

fig. 67). 

Use it as follows: After achieving the preparatory ope

rations, described on page 50, locate the device so that the 

arm end rests on the crankcase extension and the roller 

on the torsion bar lever, respectively. Operate the device 

lever in order to approach the crankcase to the torsion bar 

lever so as to facilitate ramoving and assembling of the pin 

connecting the crankcase to the torsion bar lever. 

The connecting pin needles have now been fitted into cages, 

thus ensuring easier assembling and smoother operation. 

However we recommend the use of metallic washers of 

appropriated size in order to render aligning easier. 

For the preloading of the torsion bar a new device has now 

been designed (Drwg. 46604) which will replace the two 

preceding ones. It must be operated as follows: 

- Insert the special bushing of the device into the tie rod 

hole, where the needle bearing has already been placed;

- Position the rod, as prescribed, (See description on page 91)

Insert the device into the hole of the crankcase extension, 

carburetter side; 

· Insert the eccentric nib into the free portion of the bushing 

hole; rotate the device until the tie rod hole aligns with 

the crankcase extension hole;

Insert into the crankcase extension (flywheel magneto

side) the connecting pin, which will cause the ejection

both of the bushing and the device out of the opposite

side;

- Fix the connecting pin by means of a seeger ring and lo

cate the greasers in order to complete assembly.



Owg 43986 

I 

( 

Fig. 67 - Pre-loading device for the rear springing. 
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2nd VARIATION - CONNECTING THE CRANKCASE TO THE FRAME 

Instead of using, as previously, bronze bushings, silent
blccks are now being adopted for the connection between 
the crankcase and the frame. Consequently the size of the 
connecting pin has been modified and the greasers elimi
nated. 
Dismantling and assembling must be achieved as follows: 

DISMANTLING 

Free the nut from the safety tongue and unscrew it. Strike 
the pin end with an aluminium hammer or leather mallet; 
if some difficulty is experienced, interplace either a lead, or 
a copper spacer and operate with usual hammer. 
Oxidation, either near the lock cones or inside the silent
blocks, may prevent extraction of the pin; in such a case in 
order to make the operation easier, use a 27 mm (1-1/16") 
wrench applying it to the exagonal nut head. 
Extract the silent-blocks from the seat hole by means of a 
proper punch. 

ASSEMBLING 

For the above operation we recommend the use of a bench 
press; place a washer between the latter and the silent
blocks in order to apply pressure on the outer ring only, to 
prevent faulty positioning of the silent-blocks. If no press 
is available, the operation is performed by means of a thread
ed tie rod. If possibile, to facilitate mounting of the silent
blocks, slightly heat the crankcase. 

Great care must be taken in fitting the silent-blocks on the 
crankcase; no signs or traces of rotation must be noticed 0.0787" 

on the crankcase seats. Push the silent-blocks into the crank-
case in the manner that their end position results as illu- 1.063" 3.543" 1,063" 
strated on the reported figure 68. Fig, 68 - Installing silent-blocks on the crankcase. 

( 
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3rd VARIATION - REAR BRAKE CONTROL

The rear brake control has been redesigned and instead 

of using tie rods is now being realized by a flexile cable, 

of bowden type. 

Such a variation consents a simplified clutch cover form. 

In effect this element is now built whithout a return pin seat, 

whith the advantage of easier dismantling and reassembling, 

as detaching of the pedal from the brake shoe control cam 

is no longer necessary. 

The rear brake control cable must be detached from the shoe 

control lever only in the case of separation of the crankcase 

from the transmission case. 

The pin previously screwed into the transmission case and 

serving as pivot has been replaced with a small support 

for the cable. 

Adjustment is now being performed by applying a 14 mm 

(0.554") wrench on the exagonal threaded attachment lo

cated at the cable end. After adjustment lock with counternut. 

(Dwg. 46604) 

D 
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4th VARIATION - DELL 'ORTO CARBURETTER

The Dell'Orto carburetter MA 18B2 type, described in this booklet, has been replaced with MA 18B3 type. Perfor

mance of both models is identical. Only calibration data and interchangeability of some components have been 

varied and here reported: 

"MA 18 B2" MODEL "MA 13 B3" MODEL 

Valve 

Needle 

Atomizer 

Max jet 

Min. jet 

N. 50 

N. D 1 (2nd spline) 

N. 260/B 

0,0295" (75/100 mm) 

0,0157" (40/100 mm) 

Valve 

Needle 

Atomizer 

Max jet 

Min. jet 

N. 75

N. D1 (2nd spline) 

N. 255/B 

0,0275'' (70/100 mm) 

0,0177" (45/100 mm) 

Min. idling screw opening 1 turn Min. idling screw opening 1 turn 

following components are not interchangeable: 

- Carburetter body

- float (weight is different: 0.0145 lb instead of 0.0116 lb)

( 
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Innocenti 
Standard 

2000/200 

2000/300 

2007/200 

2009/8 

2011/24 

2011 /19 

2013/20.22 

2014/14.17 

2015/10.12 

2025/5 

2025/6 

2025/10 

2027/8.10 

2027 /14.17 

1) NORMAL TOOLS

Screwdriver, lenght 7.874" 

Screwdriver, lenght 11.811" 

Electrician screwdriver, lenght 7.874" 

Hexagon wrench, 8 mm. (0.315") 

Hexagon wrench, 24 mm, (0.945") 

f-Jexagon wrench, 19 mm. (0.748") 

NAME 

Hexagon double wrench, 20-22 mm. (0.787" -0.866") 

Hexagon double wrench, 14-17 mm. (0.554"-0.669") 

Hexagon double wrench, 10-12 mm. (0.394"-0.472") 

Hexagon wrench for screws, 5 mm. (0.197' ') 

Hexagon wrench for screws, 6 mm. (0.236") 

Hexagon wrench for screws, 10 mm. (0.394") 

Tubular wrench with two heads, 8-10 mm. (0.315"-0.394") 

Tubular wrench with two heads, 14-17 mm. (0.551-"0.669") 
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Innocenti N A M E 
Standard 

( 
2032/24 Wrench with bent handle, 24 mm. (0.945") 

2039/10 "T" wrench with sliding handle, 10 mm. (0.394") 

2039/17 "T" wrench with sliding handle. 17 mm. (0.669") 

2050/190 Seeger ring pliers with straight points, lenght 190 mm. (7.430") 

2050/240 Seeger ring pliers with straight points, lenght 240 mm. (9.480") 

2051/190 Seeger ring pliers with bent points, lenght 190 mm. (7.480") 
I 

2052/160 Seeger ring pliers with straight points, lenght 160 mm. (6.299") 

2055/190 Universal pliers with knurled handies 

2302/300 Steel hammer, 0,66 lb. 

: 
2302/400 Steel hammer, 0.88 lb. 

1: 2307/300 Aluminium hammer, 0.66 In. 
' 

2307/1000 Aluminium hammer, 2.205 lb. 

2318/400 Rubber mallet, 0.88 lb. 

2319/500 Leather mallet, 1.10 lb. 

( 
:, 

I 
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Dwg. N. 

35603 

37058 

37059 

37061 

37101 

37102 

37103 

37104 

37105 

37179 

37276 

37317 

37337 

37338 

37380 

37598 

37801 

2) SPECIAL TOOLS

Wheel nut clamping wrench 

Puller, flywheel magneto cover 

Remover, flywheel magneto flange 

Remover, rear wheel 

Wrench, clutch drum locking 

Wrench, flywheel magneto locking 

Wrench, timing magneto 

Special device, timing magneto 

Scale quadrant, timing magneto 

Wrench, cylinder head nuts 

Wrench, 19 mm. (0.748"), crankshaft nut 

Puller, clutch discs 

Wrench, for 2F 122 

N A M E 

Wrench, tubular, clutch bell fixing nut 

Wrench, hexagonal screws tightening 

Wrench, crankarm screws tightening 

Wrench, flywheel magneto screws tightening 
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Dwg. N. NAME 

37927 Replacer, connecting rod needles 
38131 Wrench, stand nut tightening 
38317 Puller, bevel gear cranksh:1ft ( 
38489 Puller, needle bush 
38711 Puller, piston pin 
38925 Adapter, cranksh:1ft gaskets installing 
38935 Replacer, clutch bearing 
39127 Punch, needle bush installing 
39146 Puller, clutch bell 
39406 Puller, crankshaft bearings 
39847 . Pliers, piston installing 
39982 Puller, frame top ball cup dismantling 
40229 Wrench, tank plug 
40295 Wrench, starter spring charging 
40482 Wrench, steering adjuster cup 
40490 Wrench, steering adjiuster threaded ring 
40517 Scale quadrant, MARELLI magneto timing 
40529 Wrench, clutch cover fixing screws 
40530 Screwdriver, screws 2F 157 
40587 Wrench, hexagonal front tank screw 
40743 Aligner 
40804 Puller, steering adjuster ball seat 
41396 Device, for mounting clutch discs 
41595 Tool for mounting stand spring 
42290 Control bearing, clutch bevel gear play 
42291 Control bearing, rear wheel pinion play ( 
42507 Plate, transmission case mounting 
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42510 
42523 
42524 
42589 
42621 
42987 
42988 
43169 
43170 
43171 
43257 
43271 
43281 
43282 
43283 

43291 
43300 
43303 
43349 
43362 
43370 
43373 
43382 
43385 
43402 
43451 
43539 

Rotary type device for engine mounting 
Puller, engine crankcase pivot 
Device for pre-las.ding of rear springing 
Puller, rear bevel pinion 

NAME 

Device for pre-loading of front suspension 
Punch, rear bevel pinion assembly mounting 
Punch, rear bevel pinion assembly dism3.ntling 
Punch, engine crankcase pivot mounting 
Puller, clutch bell bearing 
Wrench, clutch bell gear hub 

Aligner, transmission case and rear wheel bearing 
Wrench, exhaust pipe thre.=:ded ring 
Spacer for rear bevel pinion 
Punch, secondary shaft bushing mounting 
Punch, gasket and Seeger ring for rear wheel be::.ring installing 
Wrench, crankcase and transmission case screws 
Device for crankarm stopping 
Puller, torsion bar lever bushing 
Punch, bevel pinion gasket installing 
Punch, brake shoe cam bushing installing 

Wrench, rear bevel p1ir gear adjustment control 
Puller, brake shoe cam bushing 
Wrench, gearbox adjustment 
Double wrench, oil cap 
Punch for 7 T 611 
Puller for 7 F 115 
Punch, main shaft bearing dismantling 
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