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Introduction to Automobile

Karl Bénz from Germany built the first car driven by an internal combustion engine in
1886. Auto components were all made by hand. It is already one hundred years since the first
automobile was invented in the world. The manufacturers have never stopped making
research for new models. Henry Ford standardized auto components. This laid the foundations
for manufacturing autos on an assembly line. General Motors, Toyota, Nissan and Ford are
generally considered to be the four largest auto manufacturers in the world. The auto industry
of China did not start until the 1950’s. The Shangha.i Auto Industry Corporation has
established joint ventures with German Volkswagen and American General Motors. The joint
ventures have marked a new stage in the development of the auto industry of China.

What is the first thing you do to start a car? You put your car key into the ignition lock
and turn 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 moving. 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 a set of gears has the hardest work of all, to start the car moving.
When the next a 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 geaf.

Every car has a clutch, which takes the pressure off the gears so they can shift. In some
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cars the driver has to step on a pedal to release the clutch, and 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 drive shaft, The drive shaft has joints, just as your arms and leg shaft. The
. joints allow the shaft to move up and down as the wheels go over bumps. Where the drive
shaft 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 whéel drums and stop
the wheels from turning. The hand brake is connected to the brake shoes on the rear wheels.

On the instrument panels there are 'several instruments which tell us 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 engine is running. The temperature gauge tells if the engine is being cooled
enough. 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.

shift [ [ift] vt. B3, LM
pedal ['pedl] n. PR
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Unit 1 Introduction to Automobile

,’ 3 Phrases and Expressions
s s

lever [ leve ]
multiply [ 'n;/\ltipli ]
torque [to:ik ]
joint [ d392int ]
bump [ bamp ]
pivot, [ 'piveat]
gauge [ged3]
film ['film ]
ammeter [ 'eemita ]
radiator [ reidieits ]
speedometer [ spi'domita ]

General Motors
Toyoto

IiIissan

Ford

ignition lock
electric current
rear axle
steering wheel
instrument panel
friction band
wheel drum
high gear
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brake shoe M
gas gauge BRmR
oil gauge IR

NOTES
- ®

1. The Shanghai Auto Industry Corporation has established joint ventures with German
Volkswagen and American General Motors.

BIERZET R R B SR E KA S Bl AR KR E LB T AR el

2. In some cars the driver has to step on a pedal to release the clutch, and then shift the
gears with a lever.

AR PR L SRR B TT B &, 88 JE A — D RPN et

3. The joints allow the shaft to move up and down as the wheels go.over bumps.

HEEREOT AT, EHIRS AVFRLE TS,

~as 5 FHFEPRTE M.

4, 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. '

WREFEHRS, SMNOMERVLNEE LRI, N EEBEAEMD L.

which §§_—#Jf] differential 23858, if 5 54 HHRIEMA.

5. When you press on the foot brake, friction bands push hard against the wheel drums
and stop the wheels from turning.

BRBIERA RS, BB RO A R AL E R ).

friction bands FE#E ST, when 5|5 ARG M),

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

AR L, BATREE BIA BRI #E LR




Unit 1 Introduction to Automobile

BB R AR AT 1886 b1 th 3 — M IR RBIHLIRBI VA ZE, IRRTAZE 23
BT THIE. R S —WERVESCHEE, BN B 1 %5
FRETG . TR AR TEOFRAEAL, 80 K LB ST F T 250, .
FH HP AR AR DSBS IR . o E B E 20 4D 50 4504
TR SRIRAE Tl e BUAE B ZE T 2 5] 5 4 kO R 32 R 308 W v 2 2 7
SET AN, RETISSME YRS T o ERE TR R — T ER

RERERR— PR AT SRR RBOE S KBRS . kIt
& TR, EIHAH BB S RAE RS . IR LA R EIHLE SR e
e BRI R R AL AT B A B R TIAT DA RN T D 3
Bilike. EPTEHATE | BN TERERK, HFRERSE, SIS 2k
N, RN S, SRERE TR, SRR, AR T
[ERUEE

A AR B A8, R TIIRSASE . 765040 25 b 2 g 5 A S
SEER BB G, RIEH—MRYNFTREY, TH LR ENTES R AZI.

RAH AR A A 5 PR oL A B ) 4% B U 2l . A 2y AT B e
IEWRI T RIBE S — R . SRR I, SR8 AV E TR, (3t E
TR GRIE S 5 T 48 1 — A I 7 — S SOk 2288, S et 40 (/S B 42
Wiske, BDEN, SIS ERLE A CHEERS. RS ERS, SERZER Y
BRI, R 2 28 kL

VIR, S 1 B8 1 S R RS0 110 o D00 2 R R T 43 8 th e
. HIRMBRRZERS, PESER SRR T B A 5. T 5h S e
Ja ZERE R ZE R L

ELCRICE, BATAER BB REIHUSHE IR . MRiR S VB A B
HEDEM: B S IRRITR SR T8 5L 08 1098 (ERBIHL 2 i 3 i




HEEWRE

8L — B R AL, XA R ARATIRR T 2 i #E); ZE TR IRRATK
LR BT, ERIIVUBHEE RIS RN e, BETEREFR
TMRFPREBLHAH, mRRF LB KERRFZER, RERNBEFELBHRK
SEE, KIHARLRAH:; BREEFRINIEEEUSRERZITYE, ER2ELN
BERESEETRAHAT.

A




The Principles and Terms of Engine |, .

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 “uses up” the gas, so
means must be provided to expel the bumt 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.

1. Engine Terms

TDC(top dead center) — the position of the crank and piston when the piston is farther
away from the crankshaft.

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 (2000cm’) has a cylinder swept volume of 500cm’>.

clearance volume — the volume of the space above the piston when it is at TDC.
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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. The Four-stroke Spark-ignition Engine Cycle

Invented by Dr N.A. Otto, it is often called the Otto cycle engine. The cycle of
operations, or operating sequence, is spread over four piston strokes. To ‘complete' the full
cycle, ittakestwo revolutions of the crankshaft. The operating strokes are:

Intake stroke This stroke introduces a mixture of atomized gasoline and air into the
cylinder. The stroke starts when the piston moves downward from a position near the top of
the cylindér. As the piston moves downward, a vacuum, or low-pressure area is created.
During the intake stroke, one of the ports is opened by moving the inlet valve. The exhaust®
valve rem.a.ins tightly closed.

Compression stroke As the piston fnoves upward to. compress the fuel mixture
trapped in the cylinder, the valves are closed tightly. This compression action heats the air/fuel
mixture slightly and confines it within a small area cailed the combustion chamber.

Power stroke Just before the piston reaches the top of its compression stroke, an
electrical spark is introduced from a spark plug screwed into the cylinder head. The spark
ignites the compressed, heated mixture of fuel and air in the combustion chamber to cause
rapid burning. The burning fuel produces intense heat that causes rapid expansion of the gases
compressed within thg: cylinder. This pressure forces the piston downward. The downward
stroke turns the crankshaft with great force.

Exhaust stroke Just before the bottom of the power stroke, the exhaust valve opens.
This allows the piston, as it moves upward, to push the hot, burned gases out through the open
exhaust valve. Then, just before the piston reaches its Highest point, the exhaust valve closes
and the inlet valve opens. As the piston reaches the highest point in the cylinder, known as

TDC, it starts back down again. Thus, one cycle ends and another begins immediately.

8 4
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Unit2 The Principles and Terms of Engine

3. Engine Overall Mechanics

The engine has hundreds of other parts. The major parts of engine are engine block,

engine heads, pistons, connecting rods, crankshaft and valves. The other parts are joined to

make systems. These systems are the fuel system, intake system, ignition system, cooling

system, lubrication system, and exhaust system. Each of these systems has a definite function.

expansion
compress
piston
crankshaft
expel
valve
term

bore
revolution
cycle
sequence
atomize
vacuum
port

trap
confine

screw

[ iks'peenfan ]
[ kem'pres ]

[ 'pisten]

[ 'kreenk ja:ft']
[iks'pel ]

[ veelv ]
[tarm]

[ ba:]
[reva'lu:fen ]
[ 'saik! ]

[ 'sizkwans ]

[ eetomaiz ]

[ 'veekjuem T
[po:t]

[ treep |

[ 'konfain |

[ skru: ]
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y “ Phrases and Expressions
'-’ ]

TDC

BDC

connecting rod
combustion chamber
power stroke
inlet valve
exhaust valve
swept volume
engine capacity
clearance volume
compression ratio
every other
spread over
intake stroke

spark plug
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NOTES
- ®

1. Linking the piston by a connecting rod to a crankshaft causes the gas to rotate the shaft

through half a turn.

TE SR I AR A, (AT SR e
2. Four-stroke —— a power stroke every other revolution of the crank. |

DU 2 & BT —— it A e 7 B A — IR

every other FIJE B Z“FR—1".

3. As the piston moves downward, a vacuum, or low-pressure area, is created.




