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UNIT1 AUTOMOTIVE BASICS

Automobiles, trucks, and buses are essential forms of transportation. They are complex
machines made up of many parts. These parts can be grouped into a number of systems. An
understanding of how the systems work will help you understand how the automobile works.

An automobile can be divided into two basic parts—a body and a chassis( Figure 1-1). The body
is the enclosure that houses the engine, passengers, and cargo. It is the part of the automobile that
you can see. The chassis is that part of the automobile beneath the body.

b) under body

Figure 1-1 The part of the automobile

1. The 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. For example, insulation in the body reduces noise and
protects against heat and cold. The body styling provides an attractive, colorful, modern appearance
for the vehicle. It is streamlined to lessen wind resistance and to keep the car from swaying at
driving speeds.

The automobile body has two basic parts—the upper body and the under body.

2. The Chassis

The chassis is an assembly of those systems that are the major operating parts of a vehicle. The

chassis includes everything except the body. The three important parts of the chassis are the frame,
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the engine, and the power train (also called the drive train). Each of these three parts is made up
of a number of systems. A system is a mechanical or electrical unit that performs a specific function.
Thus, each system (such as steering, brake, or fuel) has a certain job to do in running a vehicle.
We shall look at each of these parts and systems to see how they fit together to form the automobile

chassis.
2.1 The Frame

The first major part of the chassis is the frame. It is made from tough steel sections welded,
riveted, or bolted together. The frame looks like a steel ladder, though it sometimes has an X shape
for extra strength. It forms a foundation for the car body and the parts of the several systems. The
body is joined to the frame with bolts. Rubber shock mounts or washers are used at each joint.
These reduce vibration and road noise. In most modern cars the frame is built into the body. A car
with the frame built into the body has a unitized body or unibody. The frame supports the suspension
system, steering system, and braking system.

The front and rear wheels are attached to the chassis by a suspension system. This system is
made up of springs, shock absorbers, control arms, and stabilizers. These support the vehicle and
cushion it from road bumps for better ride and handling.

The steering system, shown as Figure 1-2, controls the car’s direction of travel. It includes a
steering wheel, a steering column, steering gears, the rods, and linkages. As the steering wheel is
turned , its motion is transferred to the idler arm and tie rods. These cause the front wheels to turn to

the right or left. On some cars, a power unit (called power steering) makes steering easier.

power steering pump

center link steering gear  tie rod

Figure 1-2  The steering system

The brake system gives the automobile stopping power,shown as Figure 1-3. Hydraulic brakes
are found on all modern cars. As the brake pedal is pushed with the foot, brake fluid is forced
through brake lines into cylinders that press the brake shoes against a drum. This stops the motion of
the car. Power units ( power brakes) are used to make braking easier. Most modern cars have disc

brakes on the front wheels. ( Some have them on both the front and rear wheels. ) Disc brakes work
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like a pair of pliers squeezing a rotating disc. Drum brakes are also used.

Figure 1-3  The brake system

2.2 The Engine

The engine provides power to move the automobile. The most common type of automotive
engine is the gasoline-burning piston engine. It is found in most automobiles. Diesel-fuel burning
engines are also used in modern passenger cars, as well as in large trucks. 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 turmed 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 distributor directs the electrical current to the right spark plug at the right time.
Diesel engines use the heat caused by engine compression to ignite the fuel charge. These engines
are called compression ignition engines.

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. This circuit consists of the battery, alternator
(or generator) , and the regulator. The battery stores electricity. The alternator changes the engine’s
mechanical energy into electrical energy and recharges the battery. The regulator prevents damage to
the system by regulating the maximum voltage in the 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 ( which removes moisture and dirt) 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 themselves.

The exhaust system has four jobs:

(a)To collect bumed gases from the engine.

(b) To remove dangerous emissions that pollutes the air.



(¢) To reduce exhaust noises.

(d)To get rid of the exhaust gases.

Exhaust gases contain carbon monoxide, unburned hydrocarbons, and oxides of nitrogen. Since
all of these are harmful, the exhaust system is designed to reduce them as much as possible. In the
United States all modern automobiles have emission control systems.

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:

(a)It cuts down friction by coating moving parts with oil.

(b) It produces a seal between the piston rings and the cylinder walls.

(¢) It carries away sludge, dirt, and acids.

(d) It 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. These include the transmission,

differential, wheel bearings, and steering linkage.
2.3 The Power Train

The power train, or drive system, delivers power from the engine to the wheels, shown as
Figure 1-4. The power from the engine moves through the transmission. Transmissions are either

standard, with a manual shift lever and foot clutch, or automatic.

Figurel-4 The power train( drive system)



The transmission has gears that control the amount of power delivered to the wheels. The
transmission increases the power (torque) to start the car moving. This torque is reduced when the
transmission changes gears at higher speeds. The transmission also contains a set of gears that can
reverse the direction of the wheels. The transmission delivers the power to the differential. A drive
(or propeller) shaft with universal joints at either end of the drive shaft allows axle movement on
front-engine, rear-wheel drive cars. These flexible universal joints prevent the drive shaft from
breaking. The differential delivers power to the wheels through the axle. Certain gears allow one
wheel to turn faster than the other wheel when the vehicle is turning a corner.

These are the basic systems of the automobile. Each of the systems is designed for a

specific job.

NEW WORDS
1. body [ 'bodi] n %8
2. chassis [ feesiz, ' tfeesi ] n K&
3. enclosure [in'klouza] n %, &F, E
4. hood [hud] n. RWLE,EE, LN
5. sway [ swei | v. 12, B3
6. frame [ freim | n. 48
7. steering [ 'stiorip ] n. ¥, BH%
8. brake [ breik ] n. %izh
9. weld [ weld ] vt. Y83E;n. JR4E JREE
10. rivet [ 'rivit] n. GUET ;0. RAENETOIEE
11. bolt [ bault] n. SRR, BRAT 0. FIRMER
12. washer ['wafa,'worfa] n. HH
13. vibration [ vai'breifon ] n. &3, Hizh
14. stabilizer [ 'steiba, laizo ] n. BEHR, BEMH
15. ride [ raid ] n. FereEFIEME
16. handling [ 'heendlip ] n. ¥{fEREH
17. linkages [ 'lipkidzz] n. ¥ Ll
18. plier [ 'plaia] n. #F
19. distributor [ di'stribjuta ] n. ST
20. alternator [ 'o:lta( ) neita ] n. XHREBEHL
21. regulator [ 'regjuleita ] n. (BRI AEATH
22. carburetor [ 'ka:bjurets ] n. BKALES,fLihes
23. radiator [ 'reidiz, eita ] n. BOIAES, KFE
24. defroster [, dir*frosta ] n. BRIK(ER)ER, KRB EXE
25. sludge [sladz] n. EB%B
26. transmission [ treenz' mifan ] n. WHELS
27. differential [ ,difa'renfal ] n. ZEHEE



PHRASES AND EXPRESSIONS

1. power train I EE
2. unitized body (or unibody) EBRXES, EXRES
3. suspension system BEARSA
4. steering system ¥ RS
5. brake system e R
6. shock absorbers : W iRd:

7. control arms ' EHE

8. steering wheel Y&

9. steering column i

10. steering gears ' i

11. tie rod gk e

12. idler arm e

13. brake shoe BB ()
14. disc brake £z
15. drum brakes wA M Bh 8%
16. ignition system RARG
17. exhaust system HRERSE
18. lubrication system HE RS
19. oil filters DL IEIE 2%
20. drive (or propeller) shaft f&zhh

21. universal joints ilokil

NOTES TO THE TEXT

1. An understanding of how the systems work will help you understand how the automobile
works. .

TRREARGE M TR B TR ER T TIER,

2. An automobile body is a sheet metal shell with windows, doors, a hood, and a trunk deck
built into it. '

EGR—AREMHTE, E LEAES ] RBLEMITERFZERME

3. These support the vehicle and cushion it from road bumps for better ride and handling.

EN(EER) XHEES FRBH THREA VSRS, LIRS E AL 8FE
BEREHE,

EXERCISES
I . Answer following questions

1. What is the purpose of the rubber body mounts?
2. Why are car bodies streamlined?
3. List the main parts of the electrical system.



4. List the major functions of the exhaust system.
II. Translate the following passage into Chinese

The automobile’s further development will be determined by already existing and steadily
increasing requirements, by additional further requirements and by the technical possibilities for
meeting these requirements. The following focal points for development and research efforts can be
discerned ] .

(a) Further improvements of the automobile through product innovation in all classic functions,
i. e. , performance, fuel economy, environmental impact, safety, comfort, and reliability.

(b) Further development of new technologies such as electrics, alternative materials, new test
and production methods.

(c) Long-range solutions for traffic problems such as highway congestion, smog in cities and

carbon dioxide enrichment of our atmosphere.
Reading material ; Layout of an Automobile

The layout of different types of vehicles is different. A private car which is to carry up to eight
persons is generally four-seater.

A car consists of engine located at the front of the vehicle, followed by a clutch, gear box,
propeller shaft, universal joint, differential, back axle etc. The radiator is located in front of the
engine. Various other parts of the vehicle shown in the layout are dynamo, horn, steering box, fan,
timing gear, carburetor, air filter, gear control, steering wheel, cylinder, petrol tank, rear axle.
The drive from the gear box is conveyed through a short shaft to the front universal joint of the
propeller shaft. From the propeller shaft it is conveyed to the rear universal joint through a sliding
splined type of joint. The bevel gear of the short shaft is driven by the rear universal joint. This bevel
gear meshes with a larger bevel gear which drives the two rear axle shafts through a differential gear.

The layout also consists of independent front-wheel springing with quarter-elliptic leaf springs,
steering column bevel-gear control and hydraulic braking system.

The wheels which are four in number are fitted below the car chassis to support the load of the
vehicle and passengers as well as to run the car. They are fitted with hollow rubber tyres filled with
air in rubber tubes under sufficient pressure necessary for carrying the load. The shocks caused by
road irregularities are absorbed by them. By fitting springs between the wheels and the vehicle
allowing the vertical movement of wheels in relation to vehicle, greater part of unevenness of road
surfaces is taken care of.

Front axle is used for steering front wheels carried on stub axles swivelling upon king pins at the
axle extremities.

Steering arms and a track rod link the two stub axles together for swivelling them by a steering
wheel about the king pins. The steering wheel linked to one of the stub axles by a shaft, a gear box
and a suitable linkage is operated by the driver's hand wheel. Previously the axle—a one-piece beam
was used to support the vehicle through springs. An arrangement known as independent front
suspension has replaced the axle and spring arrangement. Under the control of springs, the wheels

are free to rise and fall vertically independently of each other.



For fixing rear wheels, a tube like shaft enclosing driving shafts with suitable bearings for
rotating the wheels is used. It is enlarged at the center for enclosing the final-drive gears used for
providing main speed reduction between the engine and the driving wheels. The change of direction
of the drive from the fore and aft line of the propeller shaft to the transverse line of the axle shafts is
also provided by this tube known as rear axle.

When going round a curve, the inner wheel has to travel a smaller distance in comparison to the
outer wheel. But both the rear wheels would rotate at the same speed if they are connected by a
shaft. This rotation of both the wheels would result in slipping of one or both of them on the road
surface causing excessive tyre wear as well as severe twisting loads on the shaft. Moreover, the two
wheels of the exactly similar diameter ( which is not usually so) can only turn at the same speed
without slip on the straight road. Tyres fitted on the opposite sides may be of different states of wear
and even tyre of same nominal diameter made by different or same manufacturer may differ in actual
dimensions or may not be exactly similar. Due to change of rolling radius (the distance from the
wheel center to the ground) the effective size of the tyre may be altered by different inflation
pressure also.

Each wheel is provided with its own separate half shaft connected by a differential gear and
meeting at about the center of the axle. The wheels are free to rotate at different speeds although
they are provided with equal drive by the differential gear.

For preventing the transmission of shock from uneven road surfaces to the vehicle, springs are
used to support the vehicle on the axle.

In order to allow for the vertical movements of the wheels relative to the frame as well as to
allow the parts of the shaft to operate at different angle, another increasingly used arrangement is
used. It consists of mounting the final-drive gears and the differential gear in a casing attached to the
frame with independently sprung wheels attached to them by means of shafts through devices called
universal joints.

Power unit consists of an internal combustion engine. It is usually mounted at the point end of
the car. The clutch and the gear box are placed immediately behind it. The three components,
engine, clutch and gear box are assembled into a single unit.

For connecting the output shaft of the gear box to the rear axle, a long shaft known as propeller
shaft is used. This shaft is either enclosed in a tubular casing or kept exposed or opened with a
universal joint fitted at each end for allowing the changes in the shaft alignment with the rise and fall
of the rear axle due to road surface variations. Universal joints cannot be eliminated even if the final
drive gears are fixed to the frame with the wheel springing independently. Neither the misalignment
resulting from the flexing of the vehicle structure over bumpy road surfaces can be avoided nor the
precise alignment of shaft can be ensured without them.

For controlling the movement of the vehicles or to stop them, efficient braking system is a
necessity for a vehicle. Brakes attached to each of the four wheels are of two types. In the initial
type, a pair of shoes carried on a stationary plate is expanded in contact with a rotating drum
mounted on the wheels to arrest the motion of the drum. In the modern type of brakes, one or more
pairs of pads are carried in a caliper attached to the axle or wheel supporting linkage. The sides of
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the disk mounted on the wheel are griped by these pads. By applying pressure on a pedal, the
brakes are applied. A hand lever acting through a separate linkage and locked in the on position is
used.

For operating the brake, either mechanical or hydraulic system is used. Mechanical system

requiring gearing system for mechanical and hydraulic fluid for the hydraulic brakes are used.

NEW WORDS
1. dynamo [ 'daina, mau | n. ZEBEHL
2. horn [ hoin] n. WO
3. swivel [ 'swival ] v. JEkE

PHRASES AND EXPRESSIONS

1. steering box s

2. timing gear IEBTAT$E

3. bevel gear e, AR

4. mesh with SR mha

5. leaf springs M

6. stub axle By
NOTES

1. They are fitted with hollow rubber tyres filled with air in rubber tubes under sufficient

pressure necessary for carrying the load.
ERTESR) ZHA P RN (SMR) , ST RA TN, WA FESUE B
AR BRI '

2. Front axle is used for steering front wheels carried on stub axles swivelling upon king pins at
the axle extiremities.

BT R Z B RTHE %, X R AR v 5 b, AT 52 8 e gl , % 1) 15 U A2 F R BR 69
S

3. For operating the brake, either mechanical or hydraulic system is used. Mechanical system
requiring gearing system for mechanical and hydraulic fluid for the hydraulic brakes are used.

XF T S ER R, VIR ER ARG EE A N0 RANMEIRE AR
EESIPIBRA RS,



UNIT 2 AUTOMOTIVE ENGINE

1. Purpose and Locations of Engines

The purpose of an automotive engine is to supply the power needed to move the vehicle. The
engine produces this power by burning fuel inside it. Because the engine burns fuel inside, or
internally, the engine is known as an internal combustion engine (ICE).

Engines may be fueled by gasoline, propane ( LPG-liquefied petroleum gas), or diesel fuel.
Compressed natural gas (CNG) may also be used in some vehicles.

Most automotive engines are located at the front of the vehicle. Many engines drive the rear
wheels. This requires a long drive shaft extending from the front wheels to the rear wheels. Other
engines drive the front wheels. In the rear-wheel-drive arrangement, the engine sits longitudinally.
Its long dimension is from front to back.

In the front-wheel-drive arrangement, the engine sits crosswise, transversely. With either
arrangement, the power is carried to the drive wheels (rear or front) by gears and shafts.

Some cars have the engine mounted in back of the front seat. This is called a mid-engine
arrangement. Other cars have been built with the engine mounted at the rear, in back of rear seat.

The Volkswagen“beetle” is an example of rear.
2. Engine Types

Various kinds of engines are used in automotive vehicles. The two major types are:

(a) The piston engine in which pistons move up and down, or reciprocate, in the engine
cylinders. This is the engine used in all cars today, except for some models of Mazda.

(b) The Wankel rotary engine in which rotors rotate, or spin. The Mazda Motor Corporation of
Japan is the major manufacturer of this engine.

There are two. types of piston engines-spark ignition ( SI) and compression ignition ( CI).
Spark-ignition engines use an electric ignition system with spark plugs. Electric sparks at the spark
plugs ignite, or set fire, the fuel in the engine cylinders. The combustion of the fuel makes the
engine run and produce power. This is the type of engine used in most automotive vehicles.

The compression-ignition engine uses the heat of compression to ignite the fuel. When air is
compressed, it gets very hot. In the diesel engine, the air is compressed so much that its
temperature goes up to 1,000 degrees Fahrenheit [ 538 degrees Celsius ] or higher. The diesel fuel
is sprayed into this very hot air and is ignited by the heat. Some automobiles have diesel engines.
Many heavy-duty trucks and buses are powered by diesel engines.
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