
If the contact breaker is closed a magnetic field develops in the 
ignition coil. It takes a couple of milliseconds for this magnetic field 
to reach its maximum size, which means that the ignition spark has 
its maximum power, as the self induction of the coil initially coun-
teracts the actual magnetic field. This means the contact breaker 
therefore has to be connected for a specific time so that the prima-
ry field reaches its maximum strength. At the same time, this time 
should not be unnecessarily long as the ignition coil is heated up 
strongly by the coil current (2-3 amperes). On a Vespa ignition coil 
the time of the current flow until saturation totals approx. 3-4ms. 
The dwell angle should therefore be big enough so that the coil is 
supplied with current for at least 4ms. This is specified by the con-
figuration of the cam and the contact breaker distance (0.35mm). 
On higher rev engines choosing a smaller contact breaker distance 
is therefore recommended, i.e. approx. 0.30mm. Now that the 
contact breaker contact is connected for longer, a longer charging 
takes place for the ignition coil.

Alex, SIP answers:

Why is the correct

contact breaker clearance

and/or dwell angle 

so important?

Ignition Technology
Function

So that the Vespa starts up and/or the spark jumps across, the engine 
requires an enriched gas mixture which explodes at the correct point in 
time. To this end the electronic unit (also known as the ignition coil, igni-
tion control box or CDI) sends an electrical impulse in the direction of the 
spark plug. Here, an ignition spark is created on the electrode which ma-
kes the charge ignite before the piston has reached the top dead centre 
point. That is why people talk of ‚pre-ignition‘. This is necessary because it 
takes a moment until the enriched petrol-air mixture has ignited. The cor-
rect point in time is provided either by a contact that is controlled by the 
turning of the cam (in the fanwheel or on the crankshaft) - with contact 
breaker ignition - or, contact-free, the pick-up and/or hall pulse generator 
on the ignition stator (with E-ignitions).

The flywheel generates further electrical current which is used for the 
lights, indicators and horn for example. The electricity that is generated is 
AC (Alternating Current). Some scooters have a rectifier e.g. for the horn 
in order to generate DC (Direct Current) in the wiring system.

Types of ignition on the Vespa:

Points ignition (also known as mechanical ignition or contact ignition): 
3 coil armatures attached, 1 ignition armature (or complete interior ig-
nition coil) and 2 supply coils for the flywheel. An contact breaker and 
condenser are also attached to the stator. Above this, on the crankshaft 
stub is the flywheel with cams for operating the breaker contact and the 
6 magnetic poles. The ignition armature consists of two coils which are 
wrapped around a magnetic core, a primary coil and a secondary coil. The 
start of the primary coil is connected directly to the earth contact of the 
stator plate and the end of it is connected via the contact breaker and 
condenser. If the ignition coil is positioned external to the ignition sys-
tem for construction reasons (externally located ignition coil) a charging 
armature, through which the primary coil is supplied, is positioned on the 
stator plate instead of the ignition armature.

The process during ignition: as there are 6 magnetic poles on the fan-
wheel, with one revolution of the fanwheel the coil armature is cut by the 
magnetic field 6 times, which means a current which alternates its direc-
tion is induced 6 times. If the poles of the fanwheel bridge the pole shoes 
of the ignition armature or charging armature, the lines of force of the 
polar magnetic field cut the wound coils of the primary coil. This means 
the highest level of current is achieved in the primary coil. It is possible 
for as many ignitions to occur in one revolution of the fanwheel as it has 
poles. One ignition per revolution is enough, however. With five polari-
ty changes, therefore, the breaker contacts are kept open. This prevents 
the flow of the primary current. With the sixth polarity change the brea-
ker contacts close. The current flows through the primary windings. The 
breaker contacts should remain closed until the highest magnetic value is 
reached in the primary field. This is the case if the primary field is already 
influenced by the next fanwheel magnet. On opening the breaker con-
tact the primary force field collapses quickly. In order to speed up this col-
lapse, a condenser is connected in parallel to the contacts. The condenser 
absorbs the main part of the opening sparking on its surface. This rapid 
collapse of the primary current results in a sudden change in magnetic 
direction. Through this rapid change in direction the high level of current 
required for ignition is created in the secondary coil. At the same time the 
condenser prevents contact fire from occurring on the contact breaker. 
Without this an electric arc would occur between the breaker contacts.

Electronic ignition with fixed ignition timing

In this case the pickup controls the flow of current through a weak cur-
rent that is created in the coil through induction. At the moment of ig-
nition, a spark jumps across the spark plug which is fed by a 30,000 volt 
current from the ignition unit (CDI, Capacitive Discharge Ignition) and 
ignites. Since the Rally with Femsatronic ignition, Vespas have electronic 
ignition systems with CDIs. The E-ignition works on a contact-free basis 
and is therefore very low maintenance. The ignition timing can be varied 
by changing the pickup position and/or turning the ignition stator. As 
every rev has its optimum ignition time, fixed ignition timing remains a 
compromise.

Electronic ignition with variable ignition timing

There is an optimum ignition timing depending on the method of ope-
ration (2 stroke or 4 stroke) and number of revs. The throttle setting, air 
temperature and fuel quality also play a role.

Points ignition diagram:  
1 Internal ignition coil 
2 Crankshaft cam 
3 Contact breaker 
4 Condenser 
5 Spark plug 
6 Short-circuiter and ignition switch

Interior ignition coil Exterior ignition coil

 
1 Charging armature 
2 External ignition coil 
3 Crankshaft cam 
4 Contact breaker  
5 Condenser 
6 Spark plug 
7 Short-circuiter and ignition switch
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On the 2-stroke models, more pre-ignition is better in the low range of 
revs as the combustion takes place more slowly (due to the high pro-
portion of exhaust gas). The same pre-ignition at higher revs would be 
harmful to the engine as the high turbulence means ignition takes place 
very briskly and the full combustion pressure would take place a long 
way before the TDC. On the 4-stroke models, however, the pre-ignition 
is raised at high revs.

For every rev there is only one ideal point in time for igniting the mix. If 
ignition occurs at a different point in time this results in less effective com-
bustion and a lesser performance. In contrast to the standard E-ignitions 
with fixed ignition timing, computer-programmed characteristic curves 
are stored on the new variable E-ignitions which change the ignition time  
depending on the revs. This results in a clearly wider band of revs (torque), 
cooler ignition and better fuel economy.

Some very impressive ignitions have recently come on the market which 
are able to do exactly that. The VESPATRONIC ignition is available for 
almost all models of Vespa starting from the V30 (head light mudguard). 
In addition to the big adjustment range, with 90W, it also offers enough 
power for the on-board electrics and the possibility of fitting a powerful 
headlamp (safety). The adjustment range of a Vespatronic totals 8°, which 
means it is possible to choose an adjustment range of 23° to 15° pre-igniti-
on. In a defined pattern this means at approx. 1000 - 4000 revs, the engine 
has 23° pre-ignition when it is idling. From 4000 revs the ignition time then  
adjusts itself back so that ignition occurs at 8000 revs at 15° before TDC 
(refer to diagram on right). The PARMAKIT ignition works in the same 
way.

The PARMAKIT Race and the POLINI Evo digital ignition go even 
further. In this case there is not only one fixed adjustment curve, but 4 or 
8 pre-programmed sets of curve from which it is possible to choose the 
one that is perfect for your engine. The diagram below shows the 4 curves 
of the POLINI Evo digital ignition. It always begins with 23° before the 
TDC and the adjustment starts at 8250 revs, to a greater or lesser gradient, 
up to an adjustment range of 10°. High-end ignition tuning for everyone. 
It is possible to set the ignition even more precisely through ‚triggering‘, 
to this end please refer to our ‚triggering‘ guide on page 383.

SIP team driver Mike Betz at the first ESC race in Mirencourt 2011           

on/on off/on off/off on/off

1000 23 23 23 23

8250 23 22 23 23

8500 23 20 22 22

8750 23 20 21 22

9000 23 19 21 22

9250 22 18 20 21

9500 21 17 19 18

9750 20 17 19 17

10000 19 17 18 16

10250 18 16 17 15

10500 18 16 17 15

10750 17 16 16 15

11000 16 16 16 14

11250 16 16 16 14

11500 16 16 16 14

11750 15 16 16 14

12000 15 16 16 14

12250 15 16 16 14

12500 14 16 16 14

12750 14 16 16 14

13000 13 15 15 14

13250 13 15 15 14

13500 13 15 14 14

13750 13 15 14 14

14000 13 15 14 14

14250 13 15 14 14

14500 13 15 14 14

14750 13 15 14 14

15000 13 15 14 14

15250 13 15 14 14

15500 13 15 14 14

15750 13 15 14 14

16000 13 15 14 14
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Quattrini Engineering
Made in Italy

GENERAL SPECIFICATIONS
Name: Flywhell Magneto 

MECHANICAL SPECIFICATIONS
Direction of rotation Counterclockwise (viewed smaller taper side
Range of revolution 500 rpm ~ 12000 rpm
Guaranteed Revolutions The deformation of outside diameter must be 0.05 max under 14000 rpm

Test for 3 minutes
Limit of umballance By static ballance <10 g cm or less
Momenti di inerzia 12 Kg cm2

Total weight 1566 g
Stator 517 g
Rotor 1050 g 

Air Gap Between stator and rotor 0.55 mm Min
Surface treatment Yellow electroplated coatng of zinc (Tmin guaranteed = 150° C)

ELECTRICAL SPECIFICATIONS
Ignition method C.D. Ignition system (Thyristor)
Number of sparks 2 sparks per revolution at 180°

ACTUAL CIRCUIT

Candela
Spark Plug

HT
COIL 1

2

Verde/Green

TRASDUTTORE

BATTERIA
BATTERY
(if exist)

12v-90W
IGNITION
VOLANO

BatteryLamp

ChargeEarth

SPECIFICATIONS
Storage temperature -30 ~ +80°C
Operating temperature -10 ~ +80°C
Allowable temperature SCR (AC) Junction Max +125°

SCR (DC) Junction Max +125°
Condenser surface Max +105°

Maximum regulate current (AC) Max 9 Aave
(DC) Max 5 Aave

ELECTRICAL CHARACTERISTICS
Regulate voltage (AC) 12.7 ±0.5 Vrms (Battery 

full night circuit, 5000 rpm Ta=25°C
Temp. coe�ciency max ±8mV/°C 

Regulate voltage (DC) 14.5 ±0.5 Vrms (Battery 
full day circuit, 5000 rpm Ta=25°C
Temp. coe�ciency max ±12mV/°C 

Leak current Max 0.1 mA
Insulating resistance Min 50MΩ

RELIABILITY
Satisfy with the electrical chracteristics each reliability testing
- Mechanical shock 980m/s2 (100G). Shocked two times in

each or X,Y and Z directions.
- Temperature cycling 100 cycles each consisting of +100°C 1

hour and -20°C 1 hour in atmosphere
- Vibration 196 m/s2 (20G), 50 to 500 Hz/15 minutes log

sweep for 4 hours in each of X, Y and Z directions
- Operate acceleration AC 5 Aave, DC 3Aave, 500 cycles each

consisting of 30 min. ON/30 min OFT.
- Salt splay 5% salt water immersion 96 hours
- Weight 48 g

12V  90W

MEANING OF SYMBOLS
⊃n Supplied power

Ignition timing before top 
lead dead center
r.p.m.

V° Secondary voltage 50pF loaded
NOTE The core of the stator must be 

at earth potential with the engine

FLW 6008 STANDARD PERFORMANCE

HANDLING PRECAUTIONS 
FOR FLYWHEEL
1. No use of hammer when mounting

or removing from the engine 
2. Use only the speci�ed puller when

removing from the engine
3. Every kind of impact must never be

applied: the ferrite segments may be
damaged.

RESISTANCE VALUES OF COILS (AT 20°C)
Measuring place Resistance value (OHM)

GREEN/EARTH 290 ±20%

YELLOW/EARTH 0.4 ±20%
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