
Cylinder head technology
How are they built and what do they do?

Cylinder heads are cast using a light alloy and consist essentially of a com-
bustion chamber and cooling fins. It is positioned on top of the cylinder 
and seals it with a narrow gasket surface area, which sometimes includes 
an O-ring head gasket. Along with sealing the cylinder it also takes care 
of heat dispersion, with the cooling fins arranged parallel to the flow 
of air sent from the cooling fan. More modern air cooled (AC) machi-
nes have cylinder heads where the cooling fins also run perpendicular to 
the direction of the airflow which creates an even more efficient cooling 
effect. When the colour of the cylinder head is changed through being 
anodised or through a similar process, the transfer of heat is also slightly 
improved. The external surface area of the cylinder head can also be en-
larged through particle blasting so helping even more heat escape. Liquid 
cooling (LC) systems are a lot more complicated, but doubtlessly more 
effective.

Combustion area and Spark plug positioning

In order to avoid the crown of the piston overheating, the shape of 
the combustion chamber, combined with the location of the spark plug 
should position the ignition point as far away as possible from the piston. 
If they are too close to each other the ignited fuel reaches the pistons 
crown too quickly, which overheats the piston and can even burn a hole 
through it! Experience has shown that a centrally situated combustion 
chamber and spark plug are the most effective, in all situations. Due to 
the construction of the Vespa scooters motor however, the spark plug 
is at a slight angle and the combustion chamber is off-centre, for easier 
replacement.

The combustion process

Ignition takes places a few degrees before Top Dead Centre (TDC) is 
reached by the piston. The fuel gas mixture is ignited (ignition point) and 
expands throughout the combustion chamber. Ideally, depending on the 
ignition timing and shape of the combustion chamber, the complete char-
ge of fuel should be effectively burnt and the piston returns down the 
barrel to Bottom Dead Centre (BDC) If this combination of components 
is not ideally set-up, combustion temperature increases and the mixture 
can even ignite before the designated ignition point (pre-ignition) also 
known as pinking or knocking, due to the noises created by this process. 
If the compression ratio is too high this can quickly lead to heat seizures 
or even a hole in the crown of the piston. Advise on correct adjustment 
of your ignition point it is covered elsewhere within this catalogue. No-
wadays cylinder heads are available for both original and tuned cylinder 
set-ups that enable correct compression, squish band clearance/ area and 
shape of the combustion chamber to be achieved, so increasing efficiency 
and durability.

Geometric and effective compression ratio

Most manufacturers provide the geometrical compression ratio because 
it is simpler to calculate. This method is a theoretical value due to the fact 
that the whole of the stroke of the piston is used as part of the formula, 
ignoring the height of the exhaust port. Fresh fuel charge almost always 
escapes through the exhaust port, although the reverse pulse of reflected 
gases against the exhaust port, produced by an expansion chamber type 
exhaust system, helps reduce this loss. These extra factors are included in 
the calculation of the Effective Compression (EFC) ratio making it more 
realistic. 

Important to remember: every individual cylinder, stroke and capacity of 
motor requires a suitably compatible cylinder head. As a guide line the 
compression ratio of our air-cooled motors is best between 10:1 and 12:1.

Squish area and squish band

At the top of the compression stroke of the piston the fresh fuel charge is 
squashed and pushed simultaneously towards the spark plug by the shape 
of the cylinder head which is closer to the crown of the piston towards 
the edge of the bore. This edge slopes towards the centre of the combus-
tion area and is known as the squish band. This concentration of the fuel 
charge is necessary for a cleaner and more effective combustion and to 
minimize detonation (pre-ignition or knocking/pinking). The area of the 
squish band usually consists of between 40-50% of the total piston crown 
area and is slightly less with high revving motors. 

The angle and clearance measurements of the squish band depend on 
the performance required and the shape of the pistons crown. Normally 
the squish band clearance should not be less than between 1.1-1.5mm. 
To check this measurement sellotape a short length of solder wire to 
the crown of the piston, mount the cylinder head to the correct torque 
strength and turn the motor over a couple of times using the kick-start. 
Remove the solder and measure its squashed thickness using vernier ca-
lipers.
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Vh = cylinder volume 
ha = exhaust port height 
S = stroke 
Vc = cylinder head volume
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d = diameter 
h = stroke

Effective compression ratio (εe)

ε = compression ratio 
Vh = cylinder volume 
Vc = cylinder head volume
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