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1.1 Engine Classification and Overall
Mechanics

The automobile engines can be classified according to: () number of
cylinders; @ arrangement of cylinders; (3 arrangement of valves;
@ type of cooling; (5 number of cycles (two or four) ; ) type of fuel
burned; @ type of ignition.

The engine is the source of power that makes the wheels go

around and the car move. !

The automobile engine is an internal
combustion engine because the fuel ( gasoline) is burned inside it. 2
The burning of gasoline inside the engine produces high pressure in
the engine combustion chamber. * This high pressure forces piston to
move, the movement is carried by connecting rods to the engine
crankshaft. The crankshaft is thus made to rotate : the rotary motion is
carried through the power train to the car wheels so that they rotate
and the car moves. *

The engine requires a fuel system to supply it with a mixture of air
and fuel. °* The fuel system does this by pumping liquid gasoline from a
tank into the carburetor,a mixing device that mixes the gasoline with
air. * The mixture is delivered to the engine where it is burned. ’

The engine also needs a cooling system, the combustion of the air-
fuel mixture in the engine creates a very high temperature ( as high as
2000 T to 2 700 T). The cooling system takes heat away from the
engine by circulating a liquid coolant ( water mixed with antifreeze )
between the engine and a radiator. The coolant gets hot as it goes through
the engine. ° It cools off as it goes through the radiator. Thus, the coolant
continually takes heat away from the engine, where it could do damage’,
and delivers it to the radiator. Air passing through the radiator takes heat
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away from the radiator. 10

The engine also includes a lubricating system. The purpose of the
lubricating system is to supply all moving parts inside the engine with
lubricating oil; the oil keeps moving parts from wearing excessively. !

The engine requires a fourth system, the ignition system. The
ignition system provides high-voltage electric sparks that ignite, or set
fire to, the charges of air-fuel mixture in the engine combustion
chambers.

The fifth is starting system and its purpose is to change the electrical
current into the mechanical energy to push the crankshaft around. By
means of this, the engine can be started.

These five systems are discussed briefly in following sections.

New Words &

combustion n. coolant n. A& # (&A)
chamber n. % antifreeze n. BAM (&), HEBEH
rod n. #F,#&A4F,EEH excessively ad. i By, 3 3% #
crankshaft n. #uih, s 4 voltage n. ¥ /&, K (4) &
rotate vi. /vt. ({%£) &% ignition n. & X

rotary a. (F8iE#h8)) 2440 ignite v. &R

circulate vt. /vi. (&) $E3R briefly ad. & i3k, i 423b

power train HHtesh RS
supply. . . with dr e & B
keep. . . from FHIE

> Notes ©

1. The engine is the source of power that makes the wheels go around and the car move.
EHVRMEERT S, NTTIRSIIREITRAIBI IR
that makes the wheels go around and the car move 45 iE M), &M the source of power,
make sth. or sb. do sth. AR AREWHEES ERFNEHAREXELH 0,
Biln .
He made his son stay at home. fE JLFRFERE,
The driver made the crankshaft rotate. &]#HL{ ghB¥E 30
(BR YA TR ESIBEAR , RERM o Ehn kb,
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1

filan .
His son was made to stay at home. i) )L FHEERFERE,
The crankshaft is thus made to rotate. X+, {#75 ah¥E5)

- The automobile engine is an internal combustion engine because the fuel ( gasoline) is burned

inside it.
RERDILR—FPRYL, BN TR O8M) BERSIHVLABRER .
because 5|37 FARIEMNA]

. The burning of gasoline inside the engine produces high pressure. . .

R PTE R SR B P = IR -

344 1A]%5 15 the burning of gasoline inside the engine 7E/%] Hi#E 11,

. . . the rotary motion is carried through the power train to the car wheels so that they rotate and
the car moves.

------ NI BN RGN K SR HERE B S5 4 2R 48, TG 40 56 30, R AT Bk
through the power train A {RiE .

so that 5|45 RRE M4,

. The engine requires a fuel system to supply it with a mixture of air and fuel.

LIRS RGN 2GR A R
supply. . . with Z&------ B

fin

We supplied them with money and clothes. {71 b fi 14t B £ FIAR R .

Many countries in the world supplied Africa with food. it} Fi#&ERMIEMEN &5,

. ... a mixing device that mixes the gasoline with air.

------ R 2 SR A RO R

a mixing device 3 carburetor f][F]{i/i% , that 5| 52 & WA, ZE M F1E,
The mixture is delivered to the engine where it is burned.

B AIRR & SRR B RS, FH TR B TR

where X R B, 51 8 BN, FEMATRHRRIE

. The coolant gets hot as it goes through the engine.

YRR 2 RS, B HR RS,
as X..oeo BB, 51 5 B EDR B M AT, SCEE T A IS T — 4] H Y as it goes through the
radiator 1 2B} AR 1E M A] .

. ... where it could do damage.

------ RESERFYPERBRE
XA 3 R 5 TR AT, BEBH 3

10. Air passing through the radiator takes heat away from the radiator.

11.

2R BB R BE R

passing through the radiator X4l S iE M EIE , 1BHF air,

The purpose of the lubricating system is to supply all moving parts inside the engine with
lubricating oil; the oil keeps moving parts from wearing excessively.
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%%*@ ;O REEVHE

IR RGO YRR R 1 R SHLIN B & ANE SR (R SR AL i, T B Sh F M Tl
B
keep. . . from BH IE .
Bilan .
What shall we do to keep the parts from getting rust?
RAVERA BELLX R4

12. The ignition system provides high-voltage electric sparks that ignite,or set fire to,the charges
of air-fuel mixture in the engine combustion chambers. '
BCH BT A B PR E KT, T R ShALIA B = R Y AT RIR B U e
that 5| S i 4] , 51 sparks,

BB R LR

AELEIMTRBEIBEAAEALIE.O BALGHKETIL;Q BALBHIAGFT X4
£;Q #HBEAFXS ;@ BAhHFX2£;,0 BIMBAXRYTRES E(ZFRI BT
#2);0 B RAABRASE;Q BEXF XS £,

KM AEB LRI MAPBHAEFREOH A RE, AELFNE—FF AR, B AR
WA RELDABRBES, ASORBELXINWRBEEF ZAGEHES, BFHEEE
B, HEitEAEI LS, BAED, FHAEHAAER LIS HDHEIHLAELESL
B ATl £ A FATRAER,

EHMELBIRL L HAZBEABRESRM, RA R GRS ABE FHE R, &
MM E A RARTREONEL B TRRSAREI LN, F AR ZHAT
EANEEEH ARG, KDMAFGRALRES A HB(HZ 2000 T~270 T),
AHREZABIELFINARABEZAASHREAL IR (M TEHARAK)ELSHIEER,
LBAIBABEAIE , AIFHERKLTHR, MAR KRB L RS, XHLIRRI
BEDMFPATRERMEGATHEINEAE, ZEHEABHER, AR R EAKLE
il o

AHMEOIEHR ARG, BRAAHNERARZQLSIIAGENBHRHRBEBETH, H
A TIREH T4 T EER,

EIMEERNBRGREKRESL, SXETZFAESESKIE, ARBEASHVRBEE T4
THRRA K,

EAMHEENBRGRRIH R, BHAANERA R LREE T AIMERI B S,
B FHMAE B X R I BF

XENMBRGEBEABGHFEY ¢ RZT#8,



1 Automobile Mechanics 5% w@%“’“ 5 .

j 1.2 Four-stage-engine Operation

The actions taking place in the engine cylinder can be divided into
four stages, or strokes. ' “Stroke” refers to piston movement; a stroke
occurs when the piston moves from one limiting position to the other. 2
The upper limit of piston movement is called TDC (top dead center ).
The lower limit of piston movement is called BDC ( bottom dead
center). A stroke is piston movement from TDC to BDC or from BDC to
TDC. In other words, the piston completes a stroke each time it changes
its direction of motion. *

Where the entire cycle of events in the cylinder requires four strokes
(or two crankshaft revolutions) , the engine is called a four-stroke-cycle
engine, or a four-cycle engine. The four piston strokes are intake,
compression, power, and exhaust.

Intake stroke. On the intake stroke, the intake valve has opened,
the piston is moving downward, and a mixture of air and vaporized
gasoline is entering the cylinder through the valve port. The mixture of
air and vaporized gasoline is delivered to the cylinder by the fuel system
and carburetor.

Compression stroke. After the piston reaches BDC, or the lower
limit of its travel, it begins to move upward. As this happens, the intake
valve closes. The exhaust valve is also closed, so that the cylinder is
sealed. As the piston moves upward ( pushed now by the revolving
crankshaft and connecting rod) , the air-fuel mixture is compressed. By
the time the piston reaches TDC, the mixture has been compressed to as
little as one-tenth of its original volume, or even less. * When the air-fuel
mixture is compressed, not only does the pressure in the cylinder go up,
but the temperature of the mixture also increases.

Power stroke. As the piston reaches TDC on the compression stroke ,
an electric spark is produced at the spark plug. The ignition system
delivers a high-voltage surge of electricity to the spark plug to produce the
spark. The spark ignites, or sets fire to, the air-fuel mixture. It now
begins to burn very rapidly, and the cylinder pressure increases to as much
as 3-5 MPa or even more. ® This terrific push against the piston forces it
downward, and a power impulse is transmitted through the connecting rod
to the crankpin on the crankshaft. The crankshaft is rotated as the piston is
pushed down by the pressure above it.

Exhaust stroke. As the piston reaches BDC again, the exhaust valve
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opens. Now, as the piston moves up on the exhaust stroke, it forces the
burned gases out of the cylinder through the exhaust-valve port. Then,
when the piston reaches TDC, the exhaust valve closes and the intake
valve opens. Now, a fresh charge of air-fuel mixture will be drawn into
the cylinder as the piston moves down again toward BDC. The above
four strokes are continuously repeated.

New Words &

stroke n. 174,742 seal v. %3t

limit n. R, FR
upper limit L3R
lower limit TR

TDC (top dead center) ik % terrific a. T REE , L4

BDC (bottom dead

eventn. T4, (AFHMEIT8e) 4% transmit v. 4%

A5
revolve vt. /vi. (4%
revolution n. #3%,
valve n. &,17,H

plug n. XX
surge n. &, B3
MPa (mega pascal) ks (/&) £45)

center) F ik % impulse n. #3) 7
crankpin n. #4545, A4 H

) & A port n. #HHAH
M draw v. & (i, 3],4)

take place

divide. . . into

refer to

in other words

by the time

as little as

even less

not only. . . but also
as much as

even more

fresh charge

Notes

WER, X F
®E2

E [ ik

» 3|
EEED
AT H
%%k

EEZEES (&)

(RBH) BRNHHH R AR

1. The actions taking place in the engine cylinder can be divided into four stages,or strokes.
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RPLIEL A TAET R AT RIS 0 A B B, AT AR
taking place in the engine cylinder BLZE 414G IEMEE , BHi the actions,
2. “Stroke” refers to piston movement; a stroke occurs when the piston moves from one limiting

position to the other.
TRYRIEENES; BENE—REALER S —REMBNEIR Y — MR,
when the piston moves from one limiting position to the other it [ERE A

3. In other words, the piston completes a stroke each time it changes its direction of motion.
BAIER, EEERR—MTE, RS — KB .
each time 7EiX B A/ A, 51 o ELRIE M4

4. By the time the piston reaches TDC, the mixture has been compressed to as little as one-tenth of
its original volume,or even less.
HIGEEIE Bk S, TRB S SBEERS RARARKN 42— KRBT/,
by the time the piston reaches TDC i [a]:RiE M 4] .

5. When the air-fuel mixture is compressed, not only does the pressure in the cylinder go up, but
the temperature of the mixture also increases.
MR ARG, AMUSE R IE S LI, TR S SR LR T .
ERANEAAF, 4 h not only Fr sk, EEM A T HAMEI%E, 76 B2 50 T B3
does, A

6. ... and the cylinder pressure increases to as much as 3-5 MPa or even more.

SELHESZRB 3 ~5 Jkif, EZEFR,

0 jFE

PATRR AL TR

EHMAA A LA, TAS AWARB&, A7, FRIREEGEH,; EENEL
—RALEHF R EGEDHA— TR, EREFHGLERARA TDC( Lk S), T RA
A BDC(TFab&)o —AMTREAEER LI 55 Tk &, X Fok 55 Lok 569355, #4é) %
W, EEFLR—MTE, KK E— R EBHH IR,

BAMAE TR LRI R A WA TR (RE 045 869, ™ 89 474248 27
K, R PERE L, AHAMGENEETRRRR AR B FHA,

REATR ASRRITRY JLUITF,EROTH 5, TRBSABER A THA R4,
EHRETRRESAE RA A Gl BB,

BT AEEIR T AN, KA REETRE, SEA LG LiED, A, %474
HlL,HE R TR ], PR A B e S 4L 2 2HEI 89, SEEXRGLEH(XHR OHHG ihfoik
HEHEE), TRBSLBIES, HEEBE Lk BB, TIRRAS ARSI RA BB
taz—, kEZYV, 2-59@%5&.@#&#&&%%,*&%&1%&ﬁ1%,?%@tﬁaé\%éﬁiﬁfi
LIREZ 3 a

&%ﬁﬁ:2-5i%gédi&ﬁiéﬁié‘:_tm,éﬂfr,k?ﬁ%ﬁi%k?ﬁo VKA HEKEZSEH
KEERBZHEBRRAF @=L, WKL ERTRRLS XA, TR RA TR K R ZUR S



T s mmEAR3 -5k, EERG, HATEELRRARDARDEROTES,
ik — g BLEA B B EOEFRAL, B, SEREAOTEHN, B3 EH
3,

WA B AR A kB T L&, HAIF, AN, EEGLSH, ALEHE
Mk S A, MBS A bR BAITAR, R, SEEX RO FHHALT
b, W SETIRAS AN, LR AR B R

" 1.3 Two-stage-engine Operation

In the four-stroke-cycle engine, already discussed in 1.2, the
complete cycle of events requires four piston strokes ( intake,
compression ,power ,and exhaust). In the two-stroke-cycle, or two-cycle
engine, the intake and compression strokes and the power and exhaust
strokes are in a sense combined. This permits the engine to produce a
power stroke every two piston strokes,or every crankshaft rotation.

In the two-cycle engine, the piston acts as a valve, clearing valve
ports in the cylinder wall as it nears BDC. ' A fresh air-fuel charge enters
through the intake port, and the burned gases exit through the exhaust
port. The complete cycle of operation is as follows: As the piston nears
TDC, ignition takes place. The high combustion pressures drive the piston
down,and the thrust through the connecting rod turns the crankshaft. As
the piston nears BDC, it passes the intake and exhaust ports in the
cylinder wall. Burned gases, still under some pressure, begin to stream
out through the exhaust port. At the same time, the intake port, now
cleared by the piston, begins to deliver air-fuel mixture, under pressure,
to the cylinder.?> The top of the piston is shaped to give the incoming
mixture an upward movement. This helps to sweep the burned gases
ahead and out through the exhaust port.

After the piston has passed through BDC and starts up again, it
passes both ports, thus sealing them off. ® Now the fresh air-fuel charge
above the piston is compressed and ignited. The same series of events
takes place again and continue as long as the engine runs. 4

We mentioned that the air-fuel mixture is delivered to the cylinder
under pressure. In most engines, this pressure is put on the mixture in the
crankcase. The crankcase is sealed except for a leaf, or reed, valve at
the bottom. The reed valve is a flexible, flat metal plate that rests snugly
against the floor of the crankcase. There are holes under the reed valve
that connect to the engine carburetor. When the piston is moving up, a
partial vacuum is produced in the sealed crankcase. Atmospheric pressure
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lifts the reed valve off the holes, and air-fuel mixture enters the
crankcase. After the piston passes TDC and starts down again, pressure
begins to build up in the crankcase. This pressure closes the reed valve so
that further downward movement of the piston compresses the trapped air-
fuel mixture in the crankcase. The pressure which is built up on the air-
fuel mixture then causes it to flow up through the intake port into the
engine cylinder when the piston moves down far enough to clear the
intake port.

The two-stroke engine is not only very simple but gives nearly twice
the power of a four stroke engine from a cylinder of given size,but it is
wasteful of gasoline, as some mixture inevitably finds its way into the
exhaust system on the combines intake/exhaust stroke, and there are
always some combustion products left in the cylinder which reduce the
rapid burning of the fuel.® This kind of engine is always used in
motorcycles.

New Words =

require v. &
combine v. &3, 44
permit v. A.#
rotation n. %3
clear v. >, g
valve n. H17

near v. i

thrust n. i
pressure n. JE 7
stream v. 7 R
deliver v. 3%-..... K%
shape v. & %%

sweep v. 2%

seal v. #4

continue v. # 4t
mention v. 3%
crankcase n. &5
leaf n. »t K

reed n. %K

flexible a. F4n84, A B Moy
flat a. Fim 85

metal n. 25

plate n. #

restv. 3k, ZELE

snugly ad. '3k

connect v. #i

carburetor n. L%

partial a. ¥ 4-%

vacuum n. A%
atmospheric a. £ 4,85

lift v. RA&

cause v. 3)&

trap v. FAR(EH)BLEEL
wasteful a. &% &9
inevitably ad. KT8 %, 3
motorcycle n. B %




