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Part One Automobile Outline

Unit 1 History of the Automobile

The automobile industry is one of the most important industries affecting not only
the economy but also the culture of the world. The manufacture, sale and servicing of
automobiles have become the key elements of industrial economy. Automobiles revo-
lutionized transportation in the 20™ century, changing thoroughly the way people live,
travel and do business.

Automobiles are classified by size, style, number of doors and intended use. The
typical automobile, also called a car, auto, motorcar and passenger car, has four
wheels and can carry up to five people including a driver. Vehicles designed to carry
more passengers are called vans, minivans, omnibuses or buses. Those used to carry
cargo are called pickups or trucks, depending on their size and design. Sport-utility
vehicles, also known as SUVs, are designed for driving in mud or snow.

Today automobiles production has grown from small workshops making sim-
ple horseless carriages to international corporations that mass-produce advanced au-
tomobiles. Automobiles are the products of centuries of innovation and improve-

ments.
Steam-powered Vehicles

In the 15" century, Italian inventor Leonardo da Vinci envisioned the possi-
bilities for power-driven vehicles. By the late 17" century, English physicist Sir I-
saac Newton had proposed a steam carriage, and the 1769 French army captain
Nicholas-Joseph Cugnot actually built a steam-powered, three-wheeled tractor that
was used to haul military equipment at the speed of 2. 5 miles per hour. Later, he
designed another vehicle to carry people. Other inventors made many improve-
ments to vehicles in the following several decades. Steam-powered stagecoaches
were in regular service in many towns in Britain in the early 1800s. Half a century
later, the popularity of steam vehicles began to decline because they were danger-

ous to operate and difficult to maintain.



Electricity-powered Vehicles

From 1832 to 1839, Scottish inventor Robert Anderson designed a more practical
vehicle that used a battery to power a small motor. This was hailed as a breakthrough,
even though this vehicle was still very slow and often needed to stop for recharge. But
the idea of electricity-powered vehicles did catch on. Streetcars and trams using elec-
tricity for power became the most popular transportation mode of choice in Europe and
the U. S. in the mid 1800s.

Gasoline-powered Vehicles

It was the invention of the gasoline-powered engine that really brought reliable
and workable automobiles to the world. Gasoline-powered engines were not new;
some of the first designs could be dated back to the late 1700s. Some inventors at-
tempted to make a wagon car or a carriage run by a motor, but with moderate suc-
cess.

In 1885, Karl Benz built the first three-wheeled gasoline-powered car in Germa-
ny. In the following year, the milestone vehicle was built by Gottlieb Daimler, anoth-
er German. He perfected the two-cylinder gasoline engine and attached it to the stage-
coach, thereby producing the first four-wheeled motor vehicle in the world. By the
early 1900s, motor-powered vehicles had become more popular than any other type of

vehicles.
The First Vehicle Workshop

In 1889, former woodworkers Rene Panhard and Emile Levassor in France set up
the first workshop that built complete motor vehicles. They made each new car a little
bit different from its predecessors for years. Cars were refined during processing. Im-
provements included moving the engine to the front of the vehicle and designing a

rear-wheel drive for better control of the vehicle.
Mass-produced Vehicles

In 1913, Henry Ford began making automobiles on a moving conveyor line in his
factories. He realized that efficient mass production could lower car prices, making
cars affordable for the average person, thus generating a huge market. This was a
smashing success. By 1916 annual U. S. auto production reached one million units, a

level not reached by any other country until about 40 years later in England.



Today, auto-making has become the world’s largest manufacturing activity, with
nearly 58 million new vehicles built each year worldwide. By some estimates, for ev-
ery job created on the automobile assembly line, three to four jobs are created in the
automobile parts industry. The automobile industry is surely an important source of
employment and transportation for billions of people. The 1900s can be called the Age
of Automobile, and cars will not doubt continue to shape our culture and economy

well in the 21" century.
New Words

revolutionize v. fE------ 77 T 5| A S AR A
military adj. ZZHFH n. EAN, EF
cargo n. 1%

pickup n. FFf

innovation n. Hfr, B)H

recharge v. M n HIEH
stagecoach ». B %

tram n. FEHHBEZE

predecessor n. JEAHY

smashing adj. TAER, HEH
assembly n. 3EME, 4%

Phrases and Expressions

catch on # (AN) #3%, WITERK
two-cylinder gasoline engine UL K 1 & Bh#L
steam-powered vehicles ZEVKIE 4
electricity-powered vehicles Hi 3754
gasoline-powered vehicles 5l %
transportation mode H{ 475 &

moving conveyor line iK%k

Unit 2 Basic Components of the Automobile

Today’s average car contains more than 15, 000 separate parts that must work to-
gether. These parts can be grouped into four major categories: engine, body, chassis

and electrical equipments, as shown in Fig. 1-1.
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Fig. 1-1 Layout of a modern automobile ( HRIKELEHE)
1—body (% &) 2—engine (& Bh#l) 3—electrical equipments ( H AFB )
4—suspension (&%) S—steering (F [ K S) O6—transmission (AL A§F) 7T—brakes (HilBHFRL)

Engine

The engine acts as the power unit. The internal combustion engine is most com-
mon : this obtains its power by burning liquid fuel inside the engine cylinders. There are
two types of engines: gasoline engine (also called a spark-ignition engine) and diesel
engine (also called a compression-ignition engine) . Both engines are called heat en-
gines: the burning fuel generates heat which causes the gas inside the cylinder to in-
crease its pressure and supply power to rotate a shaft connected to the transmission.

All engines have fuel, exhaust, cooling, and lubrication systems. Gasoline en-
gines also have an ignition system. The ignition system supplies the electric spark to
ignite the air-fuel mixture in the cylinders. The automobile supplies all the electricity
it needs through its electrical system. 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 mixed with air to form a combustible mixture in the carburetor,
the manifold or the cylinders themselves.

The cooling system removes excessive heat from the engine. The temperature in
engine combustion chambers is about 2, 000 °F (1,094C) . Since steel melts at a-
round 2,500 °F (1,354%C ), this heat must be carried away to prevent engine dam-
age. Air and coolant are used to carry away the heat.

The lubrication system is important in keeping the engine running smoothly, and

motor oil is the lubricant used in the system. To keep this system working efficiently,



oil filters and motor oil must be changed regularly. All other moving parts in an auto-

mobile 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
styling provides an attractive, colorful, modern appearance for the vehicle. It is stre-
amlined to lessen wind resistance and to keep the car from swaying at high 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.
Multi-purpose vans ( MPV) can be based on common sedan designs or redesigns so
that maximum cargo space is available. Usually it has stronger chassis components

and suspension than a sedan to support greater gross vehicle mass.
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 systems
(see Fig.1-2) .

Fig. 1-2 Chassis of a car (}KZEJK#L)
1 —differential (2E3#%) 2-—rear-axle housing (/G#75%) 3—frame (% %) 4—steering wheel (%%[n]4)
5—engine (& &jHl) 6—transmission (ZAFHAF) 7—drive shaft (f£zh%l) 8—suspension (EZ4)

(1) Power Train

The power train system comprises clutch, transmission, drive shaft, rear axle,
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
manual or automatic.

The main purpose of the transmission or gearbox is to provide a selection of gear
ratios between the engine and driving wheels, so that the vehicle can operate satisfac-
torily under all driving conditions. Gear selection may be done manually by the driver
or automatically by a hydraulic control system.

The function of the propeller (drive) shaft is to transmit the drive from the trans-
mission to the input shaft of the rear axle and differential assembly. Flexible joints al-
low 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 and road wheels. A further function is to allow
each driving wheel to turn at a different speed. The third function is to introduce an-
other gear ratio for torque multiplication.

(2) 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 help-
ing to keep the vehicle on a controlled and level course, regardless of road conditions.

(3) 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 sys-
tem may be power assisted to reduce the effort required to turn the steering wheel and
make the vehicle easier to maneuvers.

(4) 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 bra-
king action is achieved as a result of the friction developed by forcing a stationary sur-
face (the brake lining) into contact with a rotating surface (the brake drum or brake
disc) . Each wheel has a brake assembly, of either the drum type or the disc type,
hydraulically operated when the driver applies the foot brake pedal.

Electrical Equipment

The electrical system supplies electricity for the ignition, horn, lights, heat and



starter. The electricity level is maintained by a charging circuit. This circuit consists
of a battery and an alternator (or generator) . The battery stores electricity. The al-
ternator changes the engine’s mechanical energy into electrical energy and recharges
the battery.

New Words

chassis n. JE#&

transmission n. AW, £5), EHES

lubrication n. JE¥

ignition n. Bk, SR

boost w. FtH, #E#E, ¥, HE, £S5

carburetor n. fLil2%

radiator n. BEARE, B AN

sludge n. IR, Wik

hood n. Rzl

styling n. £ () #

streamlined adj. LM, MALILH

sedan n. 4

enclosed adj. HHH, HHK

gross adj. SH, BEM; . BE

axle n. %%, ZHh

suspension n. &4 EJF

differential n. 2% adj. ZEEMW

clutch n. BEE&§

hydraulic adj. WK/, KIEK

course n. iFFE, Zit, HE

man oeuvre = maneuvers v. &, BN, W, B, VL3 (HE);
n. K, HEH

battery n. EH

Phrases and Expressions

ignition coil & k£ &

charging circuit 75 1 H1 f%

combustion chamber fREE%E

passenger compartment EHE%E, FEM



motor oil = engine oil JE¥F W, HLIH
sheet metal i, B
multi-purpose van (MPV) Z &M%
power train fEZh &, #h S E
propeller shaft 1% zf%h

torque converter ¥ 7 A 4H 2%

gear ratio {53l kb

flexible joint Z= 4k Ek

axle shaft >4

brake drum il Zfj &%

brake disc il 3h 4%

brake lining il 3h BE 4

Unit 3 Performance Parameter of the Automobile

Dimensions of an Automobile

The dimensions of an automobile can make you know the appearance of it. They
contain the wheelbase, the track front and rear, the overall length, the overall width,
the overall height, overhang front, overhang rear, the angle of approach, the angle of
departure, interior length, interior width, interior height, the ground clearance, curb
weight, gross vehicle weight, number of the doors, seating capacity and trunk or car-
go space, as shown in Fig. 1-3.

Whether the performance of an automobile is outstanding depends on its engine
and the chassis. Whether the engine is powerful depends on its type, displacement,
compression ratio, maximum output and torque. What is more, the advanced suspen-
sion system, the brake type, the transmission and the wheels are made up of the

tough, durable chassis.
Engine Performance Parameter

Engine performance parameters include engine type, bore and stroke, displace-
ment, compression ratio, valve train, power, torque and ignition system type.

The diameter of the cylinder is called the engine bore. Displacement and com-
pression ratio are two frequently used engine specification. Displacement indicates en-

gine size, and compression ratio compares the total cylinder volume to compression
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Fig. 1-3 Dimensions of an automobile (57 R FZ%0)

I—overall length ( f4) 2—ground clearance (f/NESH#ua]fE) 3—angle of departure (B 3:ff)
4—overhang rear (58 ) 5—wheelbase (#i#i) 6—overhang front (&)
7—angle of approach (##i#Tf) 8—overall width (£ %) 9—track front (4 #) 10—overall height (%)

chamber volume.

Power is defined as the rate work is being done. Brake power is defined as the
actual power measured at the rear of the engine under normal conditions. Indicated
power is defined as theoretical power. It represents the maximum power available
from the engine under ideal or perfect conditions. Indicated power is calculated on the
basis of engine size, displacement, speed, and the pressure developed theoretically in
the cylinder. Frictional power is defined as the power used to overcome internal fric-
tion within the engine and the drive train. Sources of frictional power include bearing,
pistons sliding inside the cylinder, the compression stroke, the generator fan, water
pump, belts, air conditioner, transmission, drive shaft, rear differential assemblies,
and so on. Road power is the power available at the drive wheels of the vehicle.
Torque is one way to measure work and defined as twisting force. This force is pro-
duced in an engine because of the combustion of fuel. Combustion pushes the piston

down. The piston causes the crankshaft to rotate, producing torque. This force causes



