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UNIT1 AUTOMOBILE BASICS

TEXT A
The Basic Components of an Automobile

Today’s average car contains more than 15,000 separate, individual parts that
must work together. These parts can be grouped into four major categories: engine,

body, chassis and electrical equipments.
Engine

The engine acts as the power unit. The internal combustion engine is most com-
mon: 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 compression-ignition engine). Both engines are called heat engines; the burn-
ing 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''’.

All engines have fuel, exhaust, cooling, and lubrication systems. Gasoline
engines also have an ignition system. The ignition system supplies the electric spark
needed to ignite the air-fuel mixture in the cylinders. When the ignition switch is
turned on, current flows from the 12-volt storage battery to the ignition coil. The
coil boosts the voltage to produce the strong spark of 20,000 V needed to ignite the
engine fuel.

The automobile supplies all the electricity it needs through its electrical system.
For example, the electrical system supplies electricity for the ignition, horn, lights,
heater, and starter. The electricity level is maintained by a charging circuit.

The fuel system stores liquid fuel and delivers it to the engine. The fuel is stored
in the tank, which is connected to a fuel pump by a fuel line. The fuel is pumped from
the fuel tank through the fuel lines. It is forced through a filter into the carburetor
where it is mixed with air, or into the fuel injection system. The fuel is mixed with air
to form a combustible mixture in the carburetor, the manifold; or the cylinders them-

selves'?!,

The cooling system removes excessive heat from the engine. The temperature in



engine combustion chambers is about 2 ,000°F (1,094°C ). Since steel melts at around
2,500°F (1,354°C ), this heat must be carried away to prevent engine damage. Air
and a coolant are used to carry away the heat. The radiator is filled with a coolant.
The water pump circulates this coolant through the hollow walls of the engine block and
head. Constant circulation of the coolant through the engine and the radiator removes
heat from the engine. Heat also is removed by the radiator fan, which draws air
through the narrow fins of the radiator. This system also supplies heat to the passenger
compartment and the window defrosters.

The lubrication system is important in keeping the engine running smoothly. Motor
oil is the lubricant used in the system. The lubrication system has four functions:

1) It cuts down friction by coating moving parts with oil;

2) It produces a seal between the piston rings and the cylinder walls;

3) It carries away sludge, dirt, and acids;

4) Tt cools the engine by circulating the motor oil.

To keep this system working efficiently, oil filters and motor oil must be changed

regularly. All other moving parts in an automobile must also be lubricated.
Body

An automobile body is a sheet metal shell with windows, doors, a hood, and a
trunk deck built into it. It provides a protective covering for the engine, passengers,
and cargo. The body is designed to keep passengers safe and comfortable. The body sty-
ling provides an attractive, colorful, modern appearance for the vehicle. It is stream-
lined to lessen wind resistance and to keep the car from swaying at the driving speeds.

A sedan has an enclosed body with a maximum of 4 doors to allow access to the
passenger compartment. The design also allows for storage of luggage or other goods. A
sedan can also be referred to as a saloon and traditionally has a fixed roof. There are
soft-top versions of the same body design except for having 2 doors, and these are com-

monly referred to as convertibles( Fig. 1-1).

Sedan

Convertible

Fig. 1-1 Sedan and convertible



Multi-purpose vans( MPV)can be based on common sedan designs or redesigns so
that maximum cargo space is available.

The pick-up carries goods. Usually it has stronger chassis components and suspen-
sion than a sedan to support greater gross vehicle mass.

The bodies of commercial vehicles that transport goods are designed for that specif-
ic purpose.

Buses and coaches are usually 4-wheel rigid vehicles, but a large number of
wheels and axles can be used. Sometimes articulated buses are used to increase capaci-
ty. Buses and coaches call be single-deck or double-deck. Buses are commonly used

in cities as commuter transports while coaches are more luxurious used for long dis-

tances.
Chassis

The chassis is an assembly of those systems that are the major operating parts of a
vehicle. The chassis includes the power train, suspension, steering, and brake sys-

tems.
Power Train

The power train system comprises clutch, transmission, propeller shaft, rear axle
and differential and the driving road wheels.

The clutch or torque converter has the task of disconnecting and connecting the
engine’s power from and to the driving wheels of the vehicle. This action may be manu-
al or automatic.

The main purpose of the transmission or gearbox is to provide a selection of gear ra-
tios between the engine and driving wheels, so that the vehicle can operate satisfactorily
under all driving conditions. Gear selection may be done manually by the driver or au-
tomatically by a hydraulic contrel system.

The function of the propeller( drive) shaft is to transmit the drive from the gearbox
to the input shaft of the rear axle and differential assembly. Flexible joints allow the
rear axle and wheels to move up and down without affecting operation.

The rear axle and differential unit transmits the engine’s rotational power through
90° from propeller shaft to axle shaft to road wheels. A further function is to allow each
driving wheel to turn at a different speed; essential when cornering because the outer
wheel must turn further than the inside wheel. A third function is to introduce another

gear ratio for torque multiplication.



Suspension System

The axles and wheels are isolated from the chassis by a suspension system. The
basic job of the suspension system is to absorb the shocks caused by irregular road sur-
faces that would otherwise be transmitted to the vehicle and its occupants, thus helping

to keep the vehicle on a controlled and level course, regardless of road conditions'’.
Steering System

The steering system, under the control of the driver at the steering wheel, pro-
vides the means by which the front wheels are directionally turned. The steering system

may be power assisted to reduce the effort required to turn the steering wheel and make

the vehicle easier to manoeuvre.
Braking System

The braking system on a vehicle has three main functions. It must be able to re-
duce the speed of the vehicle, when necessary; it must be able to stop the car in as
short a distance as possible; it must be able to hold the vehicle stationary. The braking
action is achieved as a result of the friction developed by forcing a stationary surface ( the
brake lining) into contact with a rotating surface( the drum or disc).

Each wheel has a brake assembly, of either the drum type or the disc type, hy-
draulically operated when the driver applies the foot brake pedal.

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 con-
sists of a battery, and an 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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PHRASES AND EXPRESSIONS

spark-ignition engine s K
compression-ignition engine R &R Bl
storage battery B

ignition coil KK
charging circuit po:iN:cN S
combustion chamber =
passenger compartment REE, REMR
window defroster B B 2%
motor oil Bl

sheet metal MR, £RK
trunk deck TEMEH
multi-purpose van( MPV) ZHRHERAE
commercial vehicle BHANE

power train fesh%, shhkdE
propeller shaft = drive shaft /& Ei3l
torque converter WA
gear ratio iR 4

flexible joint Exdc: 20

axle shaft - Hh

road wheel L

brake lining W SR A

NOTES TO THE TEXT

[1] 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 1o rotate a

shaft connected to the transmission.
X KR, BN ax R E S AR TRE, #E—12%8%, which
causes- ZER KRB —NEEMNE ., AT LUEN . “X B R SHHLE B b B,



ERLT, MBBETENARESENNSEENART, FEESH, -8
SAESHENED .

[2] The fuel is mixed with air to form a combustible mixture in the carburetor,
the manifold, or the cylinders themselves.

) H B4 7] 4618 in the carburetor, the manifold, or the cylinders themselves
WA ZADHFIRARIEE, EHTRBEES B R0 S sE w2k (b
KESH), REAHEBEHNCGESERBRBEH L), REEKEN(GHN
HEMHRIN) . AGTLIER. “RMELBERN, REEHSEER, R
ERAELXENMEASERRE, ATIERTRESR,”

[3] The basic job of the suspension system is to absorb the shocks caused by ir-
regular road surfaces that would otherwise be transmitted to the vehicle and its occu-
pants, thus helping to keep the vehicle on a controlled and level course, regardless of
road conditions.

EERAP, MiEE= 4 Othat would otherwise be transmitted to the vehicle and
its occupants J& shocks i) € 1% M 5] ; @thus helping--- BLTE 2 184 5 1 T A B R IE,
FEAE B & WA B ER 43 ; Gto keep the vehicle on a controlled and level course A
EREEMT YR “ERER/RFETUEHNG. EEMNTERLEL.” AU
Bh: “BERGEMEAEARRUBEAR LS RO hEMIRS, BHASES

HEWARE. B, AERBANM, BEEEFHAATRHN, BHENT
BELR.”

EXERCISES

1. Answer the following questions
1. There are two types of engine. What are they?
2. What are the functions of the lubrication system?
3. What are the components of the power train system?
4. What are the three main functions of the braking system?
I. Translate the following terms into Chinese
1. sedan
convertible
pick-up
commercial vehicle

bus

I I

coach



II. Identify the following trademarks and write the company’s name under each

trademark .
( ) ( ) ( )
@
( ) ( ) ( )
( ) ( )
( ) ( ) ( )

Automobile’s History

Overview

Although such attempts were done before consider that one of the first auto was cre-
ated by Karl Friedrich Benz who was a German automobile engineer. It was a single-
cylinder, water-cooled, 958cm’, 0. 75hp (560W ) unit, but the whole three-wheeled
vehicle, and it was first driven through Mannheim in 1885 by his wife Bertha Benz.
Simultaneously Gottlieb Daimler and Wilhelm Maybach in Stuttgart made the motorized
vehicle. They also are known as inventors of the first motor bike.

The chronological scale of automobile history is here ( British classification ). All

vehicles are divided into two large classes; Antique (1885—1979) and Modern ( 1980-



present). By its part antique autos are subdivided into four group:; Veteran(1885—
1904) , Brass or Edwardian(1905—1918), Vintage(1919—1930)and Classic(1931-
car over 25 years old). These groups also called eras. In addition in Classic era there
are two periods: Pre-war(1931-—1948) and Post-war(1949—1979). Antique period
is the most interesting when every yeaf new technologies were being invented step by
step, vehicles were becoming faster, cheaper and safer.

First mass automobiles manufacturing for people began in Veteran era. Up to 1900
there were already car producing companies in France and USA. One of the first com-
panies was Parhard et Levassor, formed in 1889, in France. The company was quick-
ly followed by Peugeot two years later. In the United States in 1893 was founded the
Duryea Motor Wagon Company, becoming the first American automobile manufacturing
company. Moreover Oldsmobile ( dominated in this era), Cadillac, Winton and Ford
were largest auto-producers of that time.

Next automobile era is called Brass or Edwardian, during this era, development
of automotive technology was rapid, that time appeared lots of small manufacturers and
majority of sales shifted from the hobbyist and enthusiast to the average user. That time
were founded such companies as Chevrolet and Isuzu. Henry Leyland former head of
Cadillac began new Lincoln Motor Company. Lots of inventions were done. Electric ig-
nition and the electric self-starter both were invented by Charles Kettering, for the Ca-
dillac Motor Company. Engineers devised independent suspension, and four-wheel
brakes. The most vivid models of this era were Ford Model T, Bugatti Type 13, Max-
well AA Runabout and Mercedes Simplex.

The Vintage era changed appearance of automobiles; the most recognizable features
came front engine location, instead of middle engine, closed body types of vehicles.
Also multi-valve and overhead cam, V8, V12, and even V16 engines were produced.
Cars became much more practical, convenient and comfortable during this period. Car
heating was introduced, as was the in-car radio. Instead of ordinary brakes were used
hydraulically actuated. Power steering was also an innovation of this era. Cadillac pres-
ented crash proof windscreen and gear box synchronizer. Examples that could give imagi-
nation of this era are; Austin 7, Bugatti Type 35, Ford Model A and Cadillac V-16.

Started just after American’s Great Depression Classic era however ended much lat-
er. By the 1930s, most of the technologies used in automobiles had been invented;
however it was often reinvented again at a later date and credited to someone else. Pow-
er window, front wheel drive, independent suspension, turbocharger and many other

innovations had been used in that time. During the Second WW although civil auto pro-



