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Unit 1

Automobile Overview

B \\'} '\ Part I Practical Reading o5

Passage A

Development of the Automebile

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

The modern automobile, as you know, evolved from the horse-drawn carriage which was
gradually replaced in the early part of last century early automobiles even looked like carriages.
As the automobile made a place for itself in our daily lives, it also became more and more ex-
pensive to purchase, use, and maintain. Automobile expenses now account for a substantial
portion of most family budgets. In fact, one out of every Tour retail sales dollars goes for an
automotive-related purchase. Knowledge of the automobile is equally important for anyone
considering employment in the automotive purchase.

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 simple horseless
carriages to international corporations that mass-produce advanced automobiles. Automobiles

are the products of centuries of innovations and improvements.
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Steam-powered vehicles

In the 15th century, Italian inventor Leonardo da Vinci envisioned the possibilities for
power-driven vehicles. By the late 17th century, English physicist Sir Isaac Newton had pro-
posed a steam carriage, and in 1769 the 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 invent-
ors made many improvements 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 centu-
ry later, the popularity of steam vehicles began to decline because they were dangerous to oper-

ate and difficult to maintain. ( See fig. 1-1)

Fig. 1-1 Steam-powered Vehicles
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 electricity for power became the most

popular transportation mode of choice in Europe and the US in the mid 1800s. ( See fig. 1-2)

Fig. 12 Electricity-powered Vehicle

Gasoline-powered vehicles
It was the invention of the gasoline-powered engine that really brought reliable and worka-
ble automobiles to the world. Gasoline-powered engines were not new; some of the first designs

could be dated back to the 1700s. Some inventors attempted to make a wagon car or a carriage
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run by a motor, but with moderate success.

In 1885, Karl Benz built the first three-wheeled gasoline-powered car in Germany. In the
following years, the milestone vehicle was built by Gottlieb Daimler, another German. He per-
fected the two-cylinder gasoline engine and attached it to the stagecoach, 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. Improvements included moving the en-
gine 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 facto-
ries. He realized that efficient mass production could lower car prices, making cars affordable
for the average person, thus crreating a huge market. This was a smashing success. By 1916
annual US 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 every 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 bil-
lions of people. The 1900s can be called the Age of Automobile, and cars will not doubt con-

tinue to shape our culture and economy well in the 21st century.

New Words

manufacturer [ ,meenju’ feektfors | n. W&, TR

automobile [ 'ortomoubi:l | n. KE

revolutionize [ ,reva'luzfanaiz ] vt. FEeeeee J5 5| R AR B
size » [ saiz | n. (¥ ) KN Rt

style [ stail ] n. (FR5Min) Bl S

door [dor] n. (FEHEWN) D]

van [ vaen | n. g

minivan [ 'miniveen | n. INEUAR %

omnibus [ *omni, bas ] n. VN L
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pickup [ 'pikap] n. B NRE
truck [trak] n. %
workshop [ 'wazk[op ] n. Fh; T
innovation [ ,inau'veifn | n. B, B
vehicle [ 'virik(9)1] n. 4 A% T iB3

TH
haul [ hoil] vi. 5|4, I
stagecoach [ 'steidzkout[ ] n. NIl T A
battery [ 'beetori | n. FEL T, 5 HEL YR
motor [ 'mouta | n. KWL, ik
dangerous [ *deindzoras | adj. HIEKE, faRm
recharge [rir'tfa:dsz ] vt. P IEHL
streetcar [ 'strizt, kar ] n. Bz
tram [ treem | n. HEHE, BE
predecessor [ 'pri:disess | n. BT, A3 (BIRAH) A

Yy, AL
worldwide [ 'worldwaid | adj. LSRR, HREE R
estimate [ 'estimeit | ot &vi. it VEHY, A
mass [ maes | n. K&, Kith; /2
refine [ ri*fain | . Ko, K, gl
smashing [ 'smea[in ] adj. WAFBY 5 22 sh i By e )
industry [ *indostri ] n. Tl il
transportation [ ,treenspo:'teifan | n. B3k, B isin TR
replace [ ri'pleis ] vt. BAR, U8 4, Bk, ©0H
classify [ 'kleesifai | ot. SN EES
cargo [ ! kazgsu] n. ﬂ‘f%( )
improvement [ im'pruzvmant | n. s ok ok, oeE, R
advanced [ ad'vainst ] adj. AT, by B, SN
inventor [ in'ventd ] n. VA E AR
physicist [ fizisist | n. Yy HeE R
propose [ pra'pouz] ot. &vi. P HEW

automobile industry

Phrases and Expressions

HET



A

«l Unit 1 Automobile Overview *
industrial economy Tk 28 5%
horse-drawn carriage E2 /5
sport-utility vehicle B AR
steam-powered vehicles AV
# electricity-powered vehicle 2R PRV
catch on BN 52, WA E X
two-cylinder gasoline engine XUEL Y & Bl
gasoline-powered vehicles A4
transportation mode A7
automobile assembly line KA SR
moving conveyor line MKk
wagon car & o
rear-wheel drive IS i e PAED
mass production LA ™

Notes to the Passage

1. The manufacture, sale and servicing of automobiles have become the key elements of

industrial economy. Automobiles revolutionized transportation in the 20th century,
changing thoroughly the way people live, travel and do business.

PO BB At i iR A5 O Tk 2 B Y B S MO R o ISR T 20 (b4
A2 8 A BRSO T ATAE TS kAT B2 R O X

changing thoroughly the way people live, travel and do business IAE A TaMCRE | i
TERIAR

. As the automobile made a place for itself in our daily lives, it also became more and

more expensive to purchase, use, and maintain. Automobile expenses now account for
a substantial portion of most family budgets. In fact, one out of every four retail sales
dollars goes for*in automotive-related purchase.

BEAFVRAEAETRAN T H 8 A 06 TR UG — 3 22 3, PR T 3K (P R 4 f 78 15 Ok 8 5
o AN T REBFEL SR MBI . SLPr b, W02 — R EEAE
PHIE 7 S5IREARR ™ b

As G| G [PRTE A, 0T B T

. Today automobiles production has grown from small workshops making simple horseless

carriages to international corporations that mass-produce advanced automobiles.

AR IRFAE =B 2 Ml 16 18] 2 2 0K F /AIMEDT & J8 R KA P R PR T 1 5
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. By the late 17th century, English physicist Sir Isaac Newton had proposed a steam car-

riage, and in 1769 the 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.

B 717 fASmI S Y B 5 A R AR B R . 1769 4, B
REZE BRI RO - W IR T ARSI A S M =R, % L
2.5 mile/h (3 BE 15 FEF R A

. He perfected the two-cylinder gasoline engine and attached it to the stagecoach, there-

by producing the first four-wheeled motor vehicle in the world.
flbekitt 1 XURLYCM & BB, I B B LR A — A R4 b, Al 1 A 15
o Lk K

. 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.

1889 4%, R MR TAEM B - MGTEMBK R - HLRAEEE RS 1758
R JUAED AT R R A L AT AR A X

Exercise

Exercise [ .Mark the following statements with T( True) or F( False) according

to the passage.

. Half a century later, the popularity of steam vehicles began to decline because they

were dangerous to operate and the high cost of maintenance.

. In the 15th century, Italian inventor Leonardo da Vinci envisioned the possibilities for

power-driven vehicles.

. From 1832 to 1839, English physicist Sir Isaac Newton designed a more practical vehi-

cle that used a battery to power a small motor.
In 1885, Karl Benz built the first three-wheeled gasoline-powered car in Germany and
he perfected the two-cylinder gasoline engine and attached it to the stagecoach, there-

by producing the first four-wheeled motor vehicle in the world.

. In 1889, former woodworkers Rene Panhard and Emile Levassor in France set up the

first workshop that built complete motor vehicles.
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Exercise 1l . Translate the following phrases or words into Chinese.

automobiles production

two-cylinder gasoline engine

family budget

transportation mode

elecfricity—powered vehicle
SUV

four-wheeled motor vehicle

® N U R W =

international corporation

Exercise Ill. Translate the following phrases or words into English.
3

5%

RET

AT %

A%

il 3 P

e

Exercise |V . Transiate the passage into Chinese.

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 every 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 bil-
lions of people. The 1900s can be called the Age of Automobile, and cars will not doubt con-

tinue to shape our culture and economy well in the 21st century.
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Passage B

Basic Co

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

equipments, as shown in Fig. 1-3.

steering

Fig. 1-3  Layout of a Modern Automobile

Engine

The engine, which is sometimes called powerplant, is a machine that converts heat energy
into mechanical energy. The engine makes the car go by using the explosive power of a mixture
of air and fuel. Generally, an automobile is operated by internal combustion engine. The auto-
mobile engines can be classified according to different aspects, and the engine system that ena-
ble the engine to start and continue to operate are as follows: starting system, fuel system, ig-
nition system, cooling system, lubricating system, and exhaust system. These are the system
for petrol engines. Diesel engines have similar systems except for the fuel and ignition systems.
Some parts of the systems are built into the engine, some parts are attached to the engine and

other parts are located on the body panels in the engine compartment. ( See fig. 1-4)

8
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head over ] -
cylinder head\ -"gi . ] 1 S

gasket \g' ; e
water jacket

oil gallery

A

cylinder
cylinder sleeve
engine block

orankcase

oil pan

Fig. 1-4 Engine Block Cylinder Head

The engine acts as the power unit. The internal combustion engine is most common; this
obtains its power by burning liquid fuel inside the engine cylinders. There are two types of en—l
gines: gasoline engine and diesel 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. ;

All engines have fuel, exhaust, cooling, and lubrication systems. Gasoline engines 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 electri-
cal 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 (1,094 °C). Since steel melts at around 2,500 °F
(1,354 C) , this heat must be carried away to prevent engine damage. Air and 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 mo-
tor oil must be changed regularly. All other moving parts in an automobile must also be lubri-
cated.

Body

The body and frame section of the automobile is the basic foundation of the vehicle. All
other components and systems are attached to the body and frame. There are two types of body
and frame configurations. One type is the separate body and frame construction which has been
used for a long time. The second type is the unitized one with the body and frame in one unit
which is used in most cars today. The body is made from rolled sheet steel and designed to pro-
vide the automotive total rigidity in bending and torsion. In the case of collision, it is intended
to resist and minimize intrusions into the passenger space. These sections can further fall into a

lot of assemblies and parts, such as the hood, trunk lid, the fenders, the roof panels, the

9
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door, the dashboard, windows, windshield wipers, grille, the bumpers and the luggage com-
partment.

An automobile body 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 at-
tractive, colorful, modern appearance for the vehicle. It is streamlined to lessen wind resist-
ance and to keep the car from swaying at high driving speeds.

A sedan( See fig. 1-5) 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.

Fig. 1-5 Sedan

Chassis

The chassis is a framework used to assemble auto components on it. The chassis itself is
divided into four systems like transmission, suspension, steering and brake systems. A large
number of designs in pressed-steel frame form a skeleton on which the engine, wheel, axle as-
semblies, transmission, steering mechanism, brakes, and suspension members are mounted.

The transmission system comprises clutch, transmission, drive shaft, rear axle, differenti-
al and the driving road wheels.

The clutch or torque converter has the task of disconnecting and connecting the engine’ s
power from engine 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 satisfactorily 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 shaft is to transmit the drive from the transmission 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
transmit the engine’ s rotational power through 90°{rom 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 another gear ratio for torque multiplication.

The function of the steering system ( Fig. 1- 6) is to provide the driver with a means for

Nl



