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How it works: The MOTOR CAR*
} \ .

N
et

The motor car is a form of mechanical transport and
it is composed of! many different working units and parts.
To provide the energy to make it go?, it has an engine which
in turn® needs electrie cﬁrrent, petrol and air. The engine
needs cooling so that it does not become too hot, and o0il
to lubricate the bearing sur[aces.* .

Also, there is the transmission system of clutch, gearbox,
p'ropeller shaft and axle, which transmits the power from
the engine to the wheels to move the car along the road.’
Steering mechanism® is needed to guide the car in the right
direction, brakes to slow it down and stop it”, and suspension
to smooth out® most of the bumps and jolts.
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A sectioned view® of a typical car is shown on the
preceding page and from this you can see how some of the
inaior units fit into the general design'®. In the pages that
follow* we will examine each unit in turn and find out
how it does its job. The engine is the most complicated
unit, and several pages are used to describe simply and clearly
the various operations and systems that combine to make it,
worl!2,

The Electrical System* =

Every peirol-engined car needs electricity te provide
current for the lights and other‘electrical equipment, and
to supply the necessary power for the ignition system.

The ignition system enables the engine to be started and
kept running'3, and sparking plugs'* form an essential part
of this system. They are screwed into the engine at, or near,
the top, usually one sparking plug for each cylinder A

four-cylinder engine therefore has four sparking plugs, a
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six-cylinder engine six sparking plugs's, and so on. As the
name suggests'’, the purpose of a sparking plug is to make a
spark, and this spark is achieved by making the electric
current jump a gap betweeh two points (known as ‘elec-
trodes’) which are at the extreme end of the plug which
is inserted in the cylinders. .

The spark ignites the fuel/air mixture in each cylinder,
and very rapid burning and expansion results'®. This process
is called ‘combustion’ and it takes place in the ‘combustion
chamber'?, It will be explained later just how this com-
bustion fits into the operation of the engine.?!

Electricity for the igniting process (ignition) is supplied
by a dynamo and battery. The current is then carried to

a coil (page 7), then to a distributor (page 9) and finally
to the sparking plugs.

The Dynamo and Battery*

Our homes and towns are supplied with electricity which
is generated in great power stations?2. In a motor car the

dynamo is the power station. It is usually driven by a belt
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from the fromt of the engine, and only works when the
engine is running.’3 When the engine is idle, no electricity
is generated. On some cars the dynamo is treplaced by an
alternator but its function is the same.

Without electricity the ignition system would not
work.?* the car could not be started, and there would be no
lights for parking or for driving the car at nig‘ht. This is
‘where the buitery does a useful job.*s It provides a means
of storing electricity which can bé used when the dynamo
is not operating® and it must be kept well charged. )

Under normal circumstances more current is generated
than is needed to keep the engine running and to operate
the other electrical equipment.'”b This extra current is used
to charge the bailery so that it will always be in gocd con-
dition. The charging ecurrent is conirolled by a voltage
regulator®®: this ensures that less charging current is
generated when the battery is well charged, and that an

increase in the charging current is provided when the battery
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becomes parily discharged.?® This is called ‘compensated
v.oltage control’",

The dynamo and starter are bolted to the engine, and
this automatically ‘earths’ them to the chassis.!

The Coil*

The purpose of the coil within the ignition system is
to step up? the electrical pressure (voltage) that is flowing
from the battery to the sparking plugs. Most motor car
batteries are of the 12 volt type, but as many as 7,000 volts
may be required to give a satisfactory spark?:.

The coil actually consists of two coils of wire, the
primary and the secondary, wound round an iron core.’*
The primary coil is fed with low voltage electricity from
the battery, and when this low voltage current is interrupted
it causes a very high voltage to be ‘induced’ in the secon-
dary winding. This very high voltage is passed on to35 the

distributor and thence to the sparking plugs. The amount
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of increase in voltage is in proportion 10% the number of
windings in each co.il.b For instance, if the primary coil has
100 winds and the secondary coil has 1,000, the voltage
leaving the coil would be in the proportion 100 to 1,000, or
ten times the voltage entering it.

The interruption in the flow of low voltage current in
the primary winding (causing a higher voltage in the secon-
dary winding) must occur each time the fuel/air mixture
in any cylinder is ready to be ignited.??

The Distributor®

Interruption of the low voltage flow to the coil, referred
to on the preceding page’®, is made by contact breaker
points®® in the distributor. This final piece of ignition
equipment is mounted on the engine and driven by a spindle,
or shaft, which connects to a gear on a camshaft inside the
engine (page 15). At the top of the spindle is a cam which,
instead of being round, has ‘corners’, there being as many
‘corners’ as there are sparking plugsi®, As the cam rotates,

the ‘corners’ cause the contact breaker poinis to open and
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close, thus giving the off-on effect needed by the coil‘l.
The distributor also has another function, that is to
distribute high-voltage clectricity from the coil to each of
the sparking plugs in turni?. A rotor arm®? is fitted on
top of the distr’ibutor cam#, The rotor arm rotates with
the cam, and in doing so contacts in turn the metal pro-
jections inside the distributor cap*s. Each of these projec-
tions is connected to.a sparking plug so that when the rotor
arm cowntacts a projection, high voltage electricity is passed

to the plug concerned and a spark occurs at the electrodes*s.

The Petrol Sysiem*

Two elements are needed for the operation of a motor
car engine: electricity and petrol. We have seen how the
ignition system works to provide an electric spark at the
electrodes of the sparking plugs, and we know that the
purposec of the spark is to ignite a mixture of petrol and
air in the combustion chambers of the engine. Now we
must consider the system that delivers the petrol to be
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ignitedi?,

In cars of normal design, the petrol system consists of
three main units: a storage tank*®, a pump and a carburettor.

The petrol tank is fitted at the back of the car where
it is out of the way, yet easily filled at a garage.®® Tanks
vary in capacitys® but they usually hold enough petrol for
250-300 miles running. Because the tank is at the opposite
end of the car from the carburettor, which is fitted high
up on the engine, a pump is needed to draw the petrol from
one to the other, as it is from the carburettor that the petrol
is finally fed into the engine.5! Pumps can be of two kinds;
electrically operated or mechanically driven from the
engines?,

- The Carburettor*

The purpose of the carburettor is to provide a mixture
of petrol and air for combustion in the engine3® The
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