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1.1 Principal Components

Today’s average car contains more than 15 000 separate indi-
vidual parts that must work together. These parts can be grouped in-
to four major categories engine body chassis and electrical equip-

ment Fig.1-1 .
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1.1.1 Engine

The engine acts as the power unit. The internal combustion en-
gine is most common this obtains its power by burning a liquid fuel

inside the engine cylinder. There are two types of engine gasoline



also called a spark-ignition engine and diesel also called a com-
pression-ignition engine . Both engines are called heat engines the
burning fuel generates heat which causes the gas inside the cylinder
to increase its pressure and supply power to rotate a shaft connected

to the transmission.

1.1.2 Body

An automobile body is a sheet metal shell with windows
doors a hood and a trunk deck built into it. It provides a protec-
tive covering for the engine passengers and cargo. The body is
designed to keep passengers safe and comfortable. The body styling

provides an attractive colorful modern appearance for the vehicle.
1.1.3 Chassis

The chassis is an assembly of those systems that are the major
operating parts of a vehicle. The chassis includes the transmission
suspension steering and brake systems.
® Transmission system — conveys the drive to the wheels. The
main components are clutch gearbox driveshaft final drive
and differential.

® Suspension — absorbs the road shocks.

® Steering — controls the direction of movement.

® Brake — slows down the vehicle.
1.1.4 Electrical Equipment

The electrical system supplies electricity for the ignition horn
lights heater and starter. The electricity level is maintained by a
charging circuit. This circuit consists of the battery alternator or

generator . The battery stores electricity. The alternator changes the



engine’s mechanical energy into electrical energy and recharges the

battery.
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brake breik n.
clutch klatS n.
gearbox 'gioboks n.
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1.2 How Automobiles Work

What is the first thing you do to start a car You put your car
key into the ignition lock and turns it. The car key opens a path so
that electric current can flow from the car battery to the starter. The
starter is just powerful enough to start the engine turning.

Now the engine is running smoothly and you want to get mov-
ing. The gears in the gearbox go to work by connecting the moving
parts of the engine to the wheels. There are at least three sets of
gears in the gearbox. The first set of gears have the hardest work of
all to start the car moving. When the next set of gears are used
the car picks up speed. Finally when the car is moving easily the
gears are shifted again. We say then that the car is in high gear.

Every car has a clutch which takes the pressure off the gears
so they can shift. In some cars the driver has to step on a pedal to
release the clutch then shift the gears with a lever. In other cars all
the shifting is automatic.

The gears in the gearbox multiply the torque from the engine



and send it back to the rear axle by way of the driveshaft. The
driveshaft has joints just as your arms and legs have. The joints al-
low the shaft to move up and down as the wheels go over bumps.
Where the driveshaft meets the rear axle which is a rod connecting
the back wheels  there is the group of gears called the differential.

These gears turn the rear wheels. They let each wheel turn at
its own speed when it is necessary. If the car is turning a corner the
outside wheel has to turn faster than the inside one which acts as a
sort of pivot.

Other gears connect the steering wheel to the front wheels
which steer the car while the rear wheels push.

The foot brake pedal and the hand brake are connected to the
wheels too. When you press on the foot brake friction bands push
hard against the wheel drums and stop the wheels from turning. The
hand brake is connected to the brake shoes on the rear wheels.

On the instrument panels are several instruments which tell
what’s going on under the hood.

The gas gauge tells how much gasoline is in the tank. The oil
gauge tells if the engine is getting enough oil. A thin film of oil
has to keep flowing around all the moving parts of the engine to
keep them working smoothly and safely.

The ammeter tells if the generator is sending new electricity into
the battery. This should be happening most of the time when the en-
gine is running.

The temperature gauge tells if the engine is being cooled e-
nough. If there is not enough water in the radiator or if the fan
isn’t blowing enough air back across the pipes the engine gets too
hot.

The speedometer tells how fast the car is moving. It does this



by measuring how fast the wheels are turning.
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1.3 Types of Chassis Layout

The manufacturer is in business to sell cars so he must design
his product to meet the buyer’s general requirements. Various engine
and drive systems are used each one has advantages which are

shown in the table.

Engi Drivi
,c.;l.ne riving Advantages
position wheels
1 Fairly even load applied to each wheel
Front Rear 2 Main components easily removed
3 Simple type of universal joint is used
1 Lower floor gives good cornering and low car
gives small air resistance
Front
ted 2 Short car
mounte:
Front 3 Flat floor no propeller shaft tunnel or gearbox
across the .
chicle protrusions
v
4 Majority of weight at front gives good grip and
good cornering
1 Large load on driving wheels gives good grip
Rear Rear 2 C.ompact la.yout short car
3 Simpler drive shaft layout than FWD front-
wheel drive
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protrusion pro'trurzon n.



grip grip n./v.
compact kom'peekt a.

List the main parts of an automobile.

What does the chassis include

How does an automobile work

What are the main instruments on the instrument panel
What does the abbreviation FWD stand for
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2.1 The Internal Combustion Engine

2.1.1 Gas Expansion

When a gas is heated it tries to expand — if this expansion is
resisted then a high pressure is built up which in turn creates a large
force.

A mixture of petrol and air compressed in a cylinder makes an
explosive gas. When the gas is ignited the pressure moves the piston
towards the open end of the cylinder.

Linking the piston by a connecting rod to a crankshaft causes
the gas to rotate the shaft through half a turn. The power stroke’ u-
ses up" the gas so means must be provided to expel the burnt gas
and recharge the cylinder with a fresh petrol-air mixture this control
of gas movement is the duty of the valves an inlet valve allows the
new mixture to enter at the right time and an exhaust valve lets out

the burnt gas after the gas has done its job.
2.1.2 Engine Terms Fig. 2-1

e TDC top dead center — the position of the crank and piston
when the piston is farther away from
the crankshaft.
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® BDC bottom dead center — the position of the crank and piston
when the piston is nearest to the
crankshaft.
® stroke — the distance between BDC and TDC stroke is controlled
by the crankshaft.
® bore — the internal diameter of the cylinder.
® swept volume — the volume between TDC and BDC.
® engine capacity — this is the swept volume of all the cylinders e.
g. a four-cylinder engine having a capacity of
two liters 2000 cm’ has a cylinder swept

volume of 500 cm”®.

® clearance volume — the volume of the space above the piston
when it is at TDC.

® compression ratio = swept vol + clearance vol / clearance
vol

® two-stroke — a power stroke every revolution of the crank.

four-stroke — a power stroke every other revolution of the crank.

2.1.3 The Four-stroke Spark-ignition Engine Cycle

Invented by Dr N. A. Otto it is often called the Otto cycle en-



