4 XEEREERERENH

JIAOTONG GAOZHI GAOZHUAN YUANXIAO TONGBIAN JIAOCAI

£ b 3§

NE5LE. RECRRARZA)

EHER EH
FlbedE LW

& R R i 2 AR 42



REERE LT RR A G BN

Qiche Zhuanye Yingyu

RET IR

CRERN 548 KEBREARLLA)

MR E4S
ol = e X

0 R % % AR 42



m B R E

AR RAFEN SEB L IGE, B0 =8 B MK E B AW, 0 9 8T, R TIRES
EERAEMRMEMN TR, 5 230 0RERN S48, 00 3 550, BB TR 28 69 68 i f TAR
IR, R SR R SR TR SRR . B =T R R SR EAR 73 7 BT, BhR
THRERTHRMBS RE KEHUEH AR FBS RENHREHSIRE . A TH S L2 BURE
HRESHRAMERELCL TG, BRPORBEMREE _REINTAELR Ml TR g
8 REPUREISH REPLERSIPERERITT B RE L2 RESR REYSER SR B R Mak
FRH AETES ABEREHRMAIRCER EafE a0 TRER RS, #EEMA B EILRM
HERRE,

A BRI E RERT 588 L i S FEHM, A O EE SRR Ll TREA
A B BRI

EHERSBAE (CI1P) ¥R

BEELIE/ FTREESH. —dtxR: ARGEHMR
3, 2003.4

ISBN 7-114-04644-8

[3K... T.E... MI.REIR-KEF
V.H31

T ERRA B 1 CIP BHEET (2003) 2 023615 5

LE R T RS RBA
KEELHRE
EERNS%E. KESAEART LA
EHRE FHR
FEE W
ECRT Bhwge FAEKX K T ORTEH K B
ARSI At
(100013 JERFFEKE 108 010 64216602)
HeeHEL R RATH R
EMF A RESH
JEFUR E KRR A A ERR
FFA:787X1092 1/16 ENgk:1525 F¥:376 T
20034ES5H HFI1KR
20034E5 A H1R F 1 KETR
EN#K:0001 —5000 & 4t:26.00 5T
ISBN 7-114-04644-8



AT ERHESN R FPL AR BE R RE, FLCERHEA(RRE T L LB R

ﬁﬂﬁ%%k&)(m[l%ﬂm SXH)EH, EXERHHASR T OERREET LEZR A

RS TIRER S8 KRS ARA KEEH TRSHL S LSRR . X
e, EAEE TEARERN SRB L VIGEHM ., A BUENRREFTFRERNSHEEEL
W BT FEH, AT R E R B SRR T TERBANR SOWREEE,

ABZE, 319N BTT, B MRELEEE, R 9 BT, TR TIRERER
REMMEM TR, $8HRERN 544,208 3 5150, R TIRERIM X8 EH
AR, & S LR e 5 R G418 T & shPLE B HERR . S8 = VIR EF S W E &
AR50 7 o0, ER T IR F B FRRHBUN R IR E IR R LA IR BT ST 3
ARG HIEES ZLABURKERRESRAEMEREMLRSE. FRTHEEMHHEE
TR R ST AR IR S L AR R R SR R SIHLR S 0T  R SIL R K ShPLTERE
Mt IRELEW KESEKELSEARS BB MIBREMNR. FHMehE RS
% A T BB H ST SCREOR RSP 4R T A& R BRI R SR EAM UL R
D EA XA BRF BB AR . HETEST, A BEREEHRARILR ESAER AT
HER GREST . BERHA SRNCRARE 4R .

ABHBTIGERNHEARER ERRER, SHA B EH, ABE BT B=Z0IT5H
st LRI B TR Bt AT BT B T RSt ERREE B TR,
BRET EARTFENBT FH BT B THET B TAEThENRA RS, FEE
AT ESL BT EST EH AR THRERS .

AR ARIGABA B AR BT A BE EF , kR HBERERE.

ABEMEIRPHE T LB BREBGE R R R BRI
T ARECIE B B AR 2 BE X B 736 38 BR AL $ AR 2 B X IR 5 A K ) 328 , R AR BT L3038
Bkl BR £ Bl SO XUBUBIR IR I3 P B , 12 i — I om

HFHRERAIEE, 28 AR, KPER, RSB RTEFTESR, BIE KA ML E# T
=



Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

Unit

10

11

12

13

14

15

16

17

CONTENT

H X

Four-Stroke Engine and Engine classification = -++++++++sseeeeeermvrmen.. 1
Reading Material Two-stroke Engine Operation ------+«---seeeeseeeeerinrmniiiiin. 8
ENGIiNg CONSIIUCHON -+ ceerrrsrssnnrrressiiiiiiiiin i 11
Reading Material Gaskets and Engine Radiator ««««-«-«sseeseeeiensisinennenennn. 18
VAIVE TTAIM ++ccvrrorreseomreorsnsesuenmeentiatttiitiii ittt eteeaetereeassenes 20
Reading Material Diesel Four-Cycle Engings — «««««-rerrressrrrssesnenniseeeuiiennce 26
Engine FUel System ........................................................................... 29
Reading Material Engine Measurement and Performance Characteristics «-------- 35
Engine Lubricating and Cooling System  --:--«seeeererererrrrie 39
Reading Materia| Air Condltlonlng System ................................................ 47
Engine Ignition System and Starting System  «--«+-eeeeeeessmmmri e 50
Reading Material Light,Wires and Seat Adiuster ....................................... 57
The Power THAIN <-cccrreemreemreeetretiaiitettinntirerisrooisttecaatantcsstoctsccstttosananasnses 60
Reading Material Kinds Of Cars ««-««-eeseessressesnennenneniiiiiininieeeeeeeneene 64
Steering System and Brake Systerm ««««-«-ooeteerestmnienmnennni 67
Reading Material Body CONSHIUCHON ««««wreeererrrrrrrmrmrmumiinieeceeeeneeeee 74
Tires" WheeIS and SUSpenSion ............................................................... 77
Reading Material Frame ««-:-reseereereeremimii sreenees 86
Fuel |njecti0n Manua| ........................................................................ 89
Reading Material Lubrication-system Service and Maintenance =~ «-------eeeeeeee 97
Engine Troubleshooting «---++s+ssseeerererssssrerrnnnniitntini e 100
Reading Material Engine Service and Maintenance ««--«-«exerereesseererannenees 106
Testing Equipment ........................................................................... 1(D
Reading Material Engine Noise Diagnosis «++««+«-+«-trrrrrrreermrrmmmnnninn.e. 116
Electronic Fuel Injection System  «-coreeeseeseermrnnnnne 119
Reading Material Carburetor «-«--«s«eeeeerererersemnimimmiiitii e 126
EmiSSion CONrol SySEMS -+« +--rsesssessessrererminenintiniiiie e 128
Reading Material Present Technology — «««««««r-reererrrrrmrnmmnmmnmeanuinnnnnnanneees 136
Sensors ....................................................................................... 140
Reading Material The Future Car and Automated Driving  «««eeeeeeeeressereeeees 147
Automatic TranSMISSIONS  -scc-eeorerrrrressssitesttietturotrasssstecsccantacanetttcisaronns 149
Reading Material Manual transmiSSion ................................................ 156
Anti-lock Brake System ( ABS)  ceereetererentaitiiiiis e 160



Reading Material ABS and Wheel-slip ................................................ 167

Unit 18 AIrDag -reeroeerersesserssrmmss ittt 170

Reading Material  Safety Belts «--w«-sroorrreessnrsmmenrnnrminrce s 177
Unit 19 TS and GPS creeerrerrrmrererrummtii ittt 179

Reading Material Otc Monitor AO00E -+reccorereeseeresrnmnmrnsiattenrraniscaraennass 183
VOCADULATY +++#eseeennrssssnneesnssnstes sttt 189
Phrases and EXDIESSIONS  «r+++ewwesesresssrammmmmmonittsraiiits st s tinnns s 208
ACTONYIMS i AUEOMODIlE 7+ rrsvwrsrsressrrrminrssiisttit sttt 71
= SRR - e v reere e e e s s e 235



Unit 1

Four-Stroke Engine and Engine classification
Internal Combustion Engine

The engine is a self-contained power unit which converts the heat energy of fuel into mechanical en-
ergy for moving the vehicle. (1] Because fuel is burned within the engine, it is known as an internal com-
bustion engine. In the internal combustion engine, air-fuel mixture is introduced into a closed cylinder
where it is compressed and then ignited. The burning of the fuel (combustion) causes a rapid rise in
cylinder pressure which is converted to useful mechanical energy by the piston and crankshaft. The most
common engine is the four cycle piston engine.

The “cycle” as in two or four, of an internal combustion piston engine is defined by how many
strokes of different direction must be accomplished to complete one cycle of combustion. (2] One cycle is
defined as the time between two ignitions of combustible material. The cycles are often divided into
strokes. Each stroke is the motion in one direction. The following is the cycle of a four-stroke engine:
Intake Stroke

The intake stroke of a four-cycle engine begins with the piston at top dead center (TDC) . Activating
the starter causes the crankshaft to begin rotating in a clockwise direction. The crankshaft, through the
connecting rod, forces the piston to move downward. This downward movement of the piston creates a
vacuum, a difference in pressure, in the space above the piston.

The engine manufacturer times the intake valve action so that it opens automatically at or slightly be-
fore the piston starts down. Therefore, a mixture of gasoline and air rushes through the intake manifold
and into the engine cylinder, pushed by the atmospheric pressure outside the engine. At the same time,
the exhaust valve remains closed during this downward stroke of the piston. This valve closure prevents
the entering air/fuel charge from escaping through the exhaust port.

After the piston reaches the bottom of its first stroke, the cylinder is practically full of an air/fuel
charge. The drawing of an air/fuel charge into the cylinder in this manner, during the downward move-
ment of the piston, constitutes the intake stroke of the piston. 13 The crankshaft, by this time, has now
rotated about 180 degrees.

Compression Stroke

After the piston reaches bottom dead center (BDC), it moves upward again as the starter continues
to turn the crankshaft in a clockwise direction. As the piston starts moving upward, the intake valve clos-
es, and the exhaust valve remains closed. Since both valves are closed, the piston compresses the air/fu-
el mixture to a pressure of about 100 to 150 psi in the small space between the top of the piston and the
cylinder head.

As the piston reaches TDC again during its upward travel, the compression stroke of the piston is

1



over; the crankshaft has rotated 360 degrees from its starting point.*! The air/fuel charge is now under
compression so that it will produce a great deal of power when the spark plug ignites it.
Power Stroke

Just as or slightly before the piston reaches TDC on the compression stroke with the air/fuel mixture
fully compressed, a timed electrical spark appears at the spark plug. This spark ignites the compressed
air/fuel charge. The burning mixture begins to expand; the pressure in the combustion chamber above the
piston immediately increases to around four times compression pressure before ignition. This results in a
high pressure with the total force thus applied to the top of the piston around 2 tons.

Now, both valves remain closed during the power stroke. This assures that the total force of the ex-
panding gas applies itself to the head of the piston. This tremendous force pushes the piston downward on
the power stroke, causing the connecting rod to rotate the crankshaft. (5] In other words, the force result-
ing from the expansion of the bumning air/fuel mixture is tuming the crankshaft.

The violent, sudden explosion does not take place in the engine cylinder. Actually, the air/fuel
mixture burns progressively, but it does so in a very short period of time. This assures that the expansion
of the gas is also progressive and thereby applies more of a pushing force to the piston head instead of a
hammering-type blow. This push is more effective in producing power than a sudden sharp blow.
Exhaust Stroke

Near the end of the downward movement of the piston on the power stroke, the camshaft opens the
exhaust valve, but the intake valve remains closed. By this time, the crankshaft is approaching 540 de-
grees of total rotation since the cycle began but is tumning due to the force applied to the piston by the
buming air/fuel mixture.

Although much of the gas pressure has expended itself driving the piston downward, some pressure
still remains when the exhaust valve opens. This remaining pressurized gas flows comparatively freely from
the cylinder through the passage (port) opened by the exhaust valve. (6] Then, as the piston again moves
up in the cylinder, it drives any remaining gases out of the cylinder past the open exhaust valve. In other
words, while the exhaust valve is open, the upward movement of the piston provides an effective method
for expelling all waste gases from the engine cylimier and combustion chamber.

As the crankshaft nears the end of its second complete revolution, or 720-degree rotation, the piston
again approaches the TDC position. At this point the exhaust valve is closing and the intake valve starts to
open. Both valves are open together for a short period of time in order to accelerate the fresh fuel/air
charge as it starts to flow into the cylinder. As the piston travels through the TDC position and starts
downward again in the cylinder, a new operating cycle begins.

The four strokes are continuously repeated in every cylinder as long as the engine remains running.
Need for a Flywheel

The engine cycle has only one power stroke where the piston is actually driving the crankshaft. Dur-
ing the other three strokes, the rotating crankshaft is moving the piston up or down in its cylinder. Thus,
during the power stroke, the crankshaft tends to speed up; during the other three strokes, it tends to slow
down.

To keep the crankshaft turning smoothly between successive power strokes, a heavy wheel, the fly-

wheel , is attached to the end of the crankshaft. ! This wheel resists any effort to change its speed of rota-
2 .



tion. When the crankshaft tends to speed up or slow down, flywheel inertia resists it. In fact, the fly-
wheel absorbs power from the crankshaft during the power stroke and returns it to the crankshaft during
the remaining three piston strokes of the engine cycle.
Multiple-Cylinder Engines

The single-cylinder engine just described provides only one power stroke during every two crankshaft
revolutions or delivers power only one-fourth of the time. To provide a more even and continuous flow of
power, automobiles have engines with four, six, or eight cylinders. These engines have power strokes ar-
ranged so as to follow one another closely or overlap one another. For example, a four-cylinder engine has
a power stroke in a cylinder every 180 degrees of crankshaft rotation. A six-cylinder engine has a power
stroke every 120 degrees of crankshaft rotation, and an eight-cylinder engine fires an air/fuel charge in a
given cylinder every 90 degrees of crankshaft rotation. The power strokes in the four-cylinder engine fol-

low each other, one after another. However, the six and eight-cylinder engines have power strokes that
actually overlap one another.

Engine Classification

For identification purposes, manufacturers classify automobile engines by their cylinder arrangement,
valve arrangement, and type of system used to cool the engine.[s] Engine manufacturers basically use
three distinct ways to arrange the cylinders in an engine: in-line, V-shape, or opposed. In-line engines,
for example, have a single row of cylinders, one behind the other. Most four-and six-cylinder engines
have this design.

A V-type engine has two rows or banks of cylinders with the cylinders of each bank situated one be-
hind each other. Also, the cylinders, at their centerlines, usually have an inclination of 60 or 90 de-
grees. Although some V-4 engines have been built, most automotive V-type engines have six or eight
cylinders. Horizontally opposed engines have two banks of cylinders 180 degrees apart.

Classification by Valve Arrangement

Automobile engines also have their valves arranged in one of three ways. For example, in an L-head
engine, the valves are in the block, sitting side by side, adjacent to the cylinder. Most people refer to
this engine designas a flathead because the cylinder head itself is somewhat flat, containing only the com-
bustion chambers, spark plugs opening, and water jackets.[g] This engine design was. at one time very
common, but because of its limited compression ratio, the usage now has been confined. The F-type en-
gine has one valve in the cylinder head and one in the engine block. The intake valve operates in the
head, while the exhaust valve is in the engine block. This engine type offers a slightly higher compression
ratio than the L-head engine.

Modern automotive engines utilize the third type of valve arrangement, with both valves in the cylin-
der head. With the overhead, or I-head, arrangement, the manufacturers can raise or lower the compres-
sion ratio to fit operating requirements. Furthermore, this engine can have the camshaft located either in
the block or above the cylinder head.

When a manufacturer installs the camshaft in the block of an I-head engine, the valves require more
components to open them than in any other engine style. The valve-opening mechanism of this engine de-
sign will consist of a camshaft, lifters, pushmds, and rocker arms. However, this engine has more prob-

lems with valve action at higher engine rpm than either the L-or F-type engines due to inertia on the addi-
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tional valve-train components.

To compensate for inertia on valve-train components, many manufacturers install the camshaft above
the cylinder head, over or to one side of the valves.!'®) The valves themselves open directly with valve
lifters (cam followers) or sometimes rocker arms. But at least the pushrods and sometimes the rocker arms
are eliminated; this improves valve action by reducing valve train inertia at high engine rpm.
Classification by Type of Cooling

Manufacturers also classify engines as being either air- or water-cooled. In these air-cooled engines,
the cylinders are individual barrels equipped with metal fins. This design provides a large radiating sur-
face from which the heat generated inside the cylinder can easily pass to the surrounding air. Also, to in-
crease and direct the airflow around all the cylinders and gther hot areas for improved cooling, these en-
gines have a belt-driven blower and a series of metal-cooling shrouds.

A liquid-cooled engine uses a liquid coolant as the medium to remove heat from the engine. With
this system, the engine has the water jackets in the block and head, which surround the cylinders and
combustion chambers and through which coolant circulates freely. (1) This coolant enters the engine from
the bottom of the radiator and circulates throughout the engine, where it absorbs heat. Then it exits from
the upper water jackets and pours into the upper portion of the radiator. As the coolant passes through the
radiator, it picks up the heat contained in the coolant and passes this heat to the air flowing around the
radiator passages or tubes. Thus, the coolant leaving the lower tank is cool ready to flow through the en-
gine again.

New Words

1. vehicle[ 'vi:ikal ] n. ZETHE, £

2. enginel 'eadsin] n. KAl

3. cylinder[ 'silindar] n. SEL, B, Bk

4. combustion| kam’bastfan ] n. B

5. piston[ ’pisten ] n. [PLIIE%E ’
6. crankshaft[ 'krenk(a: ft] n. [HL 1%

7. ignition[ ig'nifan] n. B, SR

8. intake[ 'inteik ] n. A0, g0

9. starter[ 'sta:tor] n. B3R

10. clockwise[ 'klokwaiz ] adj. WEFEH 100 adv. NS SR ) s
11. vacuum[ 'vaekjuom ] n. BE, adi . HEW

12. gasoline[ 'gesoli:n] n. KM

13. manifold[ 'meenifould ] n. ot HESEHE

14. stroke [ ’strouk ] n. R, TR

15. charge ['tfa: d3] n. 5,56

16. cycle [ 'saikal ] n. B, 183

17. spark[ spa:k] n. kit

18. revolution[ revo’lu: fon| n. e B
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19. overlap[ suva'lsep] v. (5..)%&

20. arrangement |9’ reind3ment | n. HE51, &HE

21. component| kom’pounant ] n. WA, 8%, T4, o
22. inertia[i'no: [a] n. 15, BE

23. airflow [eaflou] n. W

24. blower] 'blous) n. IR, XML

25. flywheel[ ' flaiwi:1] n. kit

26. bank[ beenk ] n. —&5),—4HF

27. shroud{ [raud ] n. Y, BEZY

Phrases and Expressions

1. self-contain ZR-3:1)
2. internal combustion (IC) engine AL
3. air-fuel mixture TEBMMEEYOTRESR)
4. intake stroke TR
5. top dead center (TDC) Fiks
6. connecting rod EFF

7. atmospheric pressure KREH
8. spark plug KT
9. combustion chamber R E
10. result in FH

11. compression stroke 48177
12. power stroke fEThiT#
13. exhaust valve HST
14. intake valve #HAI]
15. rocker amm By

16. pushrod HEFF

17. two banks of PiHE

Notes to Text

1. The engine is a self-contained power unit which converts the heat energy of fuel into mechanical
energy for moving the vehicle.

EHHRA B &SRR E SRR AR R UNEE , F TR 3 4.

which converts. . . 51 FE &M A,

2. The “cycle” as in two or four, of an internal combustion piston engine is defined by how many

strokes of different direction must be accomplished to complete one cycle of combustion.

FE T A B bR T A UL, R — R A P B SE AR O 1 4 R IO AT IR BB Ok
E X R BNPLAITERE o



3. The drawing of an air/fuel charge into the cylinder in this manner, during the downward move-
ment of the piston, constitutes the intake stroke of the piston.

LG Ta s, ARSI M RBRASEL, XRBHN T 15 EHRHST
o

during the downward movement of the piston 4EB [E]4R1E M B]

4. As the piston reaches TDC again during its upward travel, the compression stroke of the piston is
over; the crankshaft has rotated 360 degrees from its starting point.

MG Em Liaghit, ERTRE Bk AL BT RA T NER SRR, B S T 360
B,

5. This tremendous force pushes the piston downward on the power stroke, causing the connecting
rod to rotate the crankshaft.

B R B SR E e shiEs R ST IR0 5] T i3 3l , BUE AT S s b

causing the connecting rod to rotate the crankshaft JEBLTE 1A /ELS RARTE N A,

6. This remaining pressurized gas flows comparatively freely from the cylinder through the passage
(port) opened by the exhaust valve.

P4 B SAAARXT IG5 NS HESUT T B HESUE P e

7. To keep the crankshaft turning smoothly between successive power strokes, a heavy wheel, the
flywheel, is attached to the end of the crankshaft.

AT EHBTERAEENETRR PR 3, B — PN ERR T, ZREmR
Ao :

8. For identification purposes, manufacturers classify automobile engines by their cylinder arrange-
ment, valve arrangement, and type of system used to cool the engine.

AT XA, FRHRER SRR SIPLHEET] STHEF DL R R ShPLH e & R G2 R
e

for identification purposes (SN RN

9. Most people refer to this engine design as a flathead because the cylinder head itself is somewhat
flat, containing only the combustion chambers, spark plugs opening, and water jackets.

HTFRITEER RV IELEMMA JEE, BT USRS IR RBIR AR
FhEHl. ERREEMNNEESRREE KEELMKE,

containing only the combustion chambers, spark plugs, and water jackets J& 3L 7E 43 iA] YE £ B R
o

10. To compensate for inertia on valve-train components, many manufacturers install the camshaft
above the cylinder head, over or to one side of the valves.

AB/MERTEST IV LR, RS Al R RS R b, A T8 LR
-l

11. With this system, the engine has the water jackets in the block and head, which surround the
cylinders and combustion chambers and through which coolant circulates freely.

Rk AL, KEE RSP EM KL RN K EBSE R REEE ,JFH, %
HBAKEN B mIERR RS,

which 5| 5 #) € 18 W BB the water jackets,
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Exercises

1. Questions to the text

1) What is an internal combustion engine?

2) List the four strokes of a four-stroke engine?

3) What is the purpose of a flywheel?

4) What is the purpose of multiple-cylinder engine?

5) List the two types of cooling systems used in automobile engine?
2. Translate the following into Chinese

1) internal combustion engine

2) vehicle

3) power stroke

4) exhaust valve

5) gasoline

6) liquid-cooled engine

7) flywheel

8) air-cooled engine
3. Translate the following into English

1) HreiE &L

2) ST

3) B4R

4) feThtTiE

5) HSATE

6) ZHL &L

7) K& &3

8) W & BhHl
4. Translate the following sentences into Chinese

1) In the internal combustion engine, an air-fuel mixture is introduced into a closed cylinder where
it is compressed and then ignited.

2) The intake stroke of a four-cycle engine begins with the piston at top dead center (TDC) .

3) After the piston reaches bottom dead center (BDC), it moves upward again as the starter contin-
ues to turn the crankshaft in a clockwise direction.

4) Just as or slightly before the piston reaches TDC on the compression stroke with the air/fuel mix-
ture fully compressed, a timed electrical spark appears at the spark plug.

5) The engine cycle has only one power stroke where the piston is actually driving the crankshaft.

6) The valve-opening mechanism of this engine design will consist of a camshaft, lifters, pushrods,

* and rocker arms.

7) As the coolant passes through the radiator, it picks up the heat contained in the coolant and

passes this heat to the air flowing around the radiator passages or tubes.



5. Translate the following passage into Chinese

The engine is considered by most to be the definitive factor of an automobile. It provides the motiva-
tional force for the vehicle and drives the electrical and auxiliary systems required for operation. The in-
ternal combustion engine changes energy forms to provide propulsion. Combustible matenials are detonated
to create a forceful explosion (and thus expansion of gasses) that is then converted into some form of rota-
tional motion. This rotational force or torque is then applied to the wheels to provide linear motion. En-

gines can consist of two of four cycle piston units, turbines, rotary units, or free piston units. The most

common is the four cycle piston engine.

Reading Material

Two-stroke Engine Operation

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

In the two-stroke 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 bumed gases exit through
the exhaust port. The complete cycle of operation is as follow: 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. (2 The top of the piston is shaped to give the incoming mixture an upward movement. This
helps to sweep the bumed 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 .13 Now the fresh air-fuel charge above the piston is compressed and ignited. The same series of
events take place again and continue as long as the engine runs.

In most engines, this pressure is put on the mixture in the crankcase. The crankcase is sealed ex-
cept for a leaf, or reed, valve at the bottom. The reed valve is a flexible, flat metal plate that rests, snug-
ly against the floor of the crankcase. There are holes under the reed valve that connect to the engine car-
buretor. When the piston is moving up, a partial vacuum is produced in the sealed crankcase. Atmo-
spheric pressure 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
(4]
port.
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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 prod-

ucts left in the cylinder which reduce the rapid buming of the fuel. This kind of engine is always used in
motorcycle.

New Words
1. requirel ri’ kwaior] v. BB
2. combine[ 'kombain ] v. BHEE
3. permit[ po'mit ] v. SUIF
4. clear{ klior] n. Bk, ITE
5. stream[stn':m] v. il
6. shape [ feip] v. BB, R
7. sweep [swi:p] v. AR, AX
8. seal[si:1] v. HH,H
9. leaf[ li:f] n. R
10. reed [ri:d] n. BHF
1. rest[ rest] w. RS, W7E
12. snugly[ 'snagli] adv. Wi S, M3
13. inevitably [ in’evitobli ] adv . ARG
14. motorcycle [ mouts’saiksl ] n. BEE IE
Phrases and Expressions
1. two-stage engine ZrhfR R Ehl
2. in a sense EREMEL L
3. seal off L E 2
4. leaf(reed) valve iR
5. air-fuel mixture ESMMBEAYCTREER)

Notes to Text

1. In the two-stroke engine, the piston acts as a valve, clearing valve ports in the cylinder wall as
it nears BDC.

FEZ iR R SIS R BRI TR, S EHGE T 1 AR, AR E R HERH
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2. At the same time, the intake port, now cleared by the piston, begins to deliver air-fuel mixture,
under pressure, to the cylinder.

[l , 1 ZEH S D ATIF, TR 32 R TR R & B AL



3. After the piston has passed through BDC and starts up again, it passes both ports, thus sealing
them off.

BEELST LR FEHE LEFN, ERdBmANR0, I eIt

4. 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.

LHEEHTEHEFBLASD, TREAS LERNES SHBTRESS LA, 38T
HRAFASRE

10



Unit 2

Engine Construction

The engine block forms the main framework, or foundation, of the engine. !’ The block is cast
mainly from gray iron or iron alloyed with other metals such as nickel or chromium. However, some
blocks have been made from aluminum. In any case, the block itself has many components cast into it or
assembled onto it.

The cylinders are cast into the block. The cylinders are circular, tubelike openings in the block,
which act as guides for the pistons as they move up and down. In aluminum blocks, the manufacturer
usually installs cast-iron or steel cylinder sleeves (liners) because these metals can withstand the wear
caused by the moving pistons better than aluminum can. The water jackets are also cast into the block.
The water jackets are open spaces between the inner and outer surfaces of the block and cylinders through
which the coolant flows. !> Finally, the block has cast-in bores for both the camshaft and crankshaft.

Many parts also attach by fastening devices to the average engine block. These items include the wa-
ter pump, oil pan, timing gear or chain cover, the flywheel or clutch housing, the ignition distributor,
oil and fuel pump, and the cylinder head. The ignition distributor usually attaches to the block via a C-
shaped clamp and a cap screw. The oil pump usually mounts to the upper crankcase area of the block.
Cylinder Head

The cylinder head is bolted to a very flat surface above the cylinder portion of the block . *)The man-
ufacturer casts the head in one piece from iron, from iron alloyed with other metals, or from aluminum al-
loy. Aluminum has the advantage of combining lightness with rather high heat conductivity. This means
simply that an aluminum head tends to operate cooler, other factors being equal .

Depending on the style of engine, the cylinder head serves many functions. For example, in all en-
gine types the head forms an upper cover for the cylinders; therefore, the head forms the upper portion of
the combustion chamber. All modem heads provide an access point into the combustion chamber for the
spark plug.

The final major components attached to the head are the manifolds: one intake and one or more ex-
haust .

Pistons

The engine manufacturer fits a piston into each cylinder of the engine. The piston is a movable part
or plug that receives the pressure from the buming air/fuel mixture and converts this pressure into recip-
rocating (up-and-down) motion. '*! In other words, a piston will move within the cylinder due to the force
exerted on it by the pressure of the ignited air/fuel mixture.

Manufacturers make most engine pistons from aluminum, which is less than half the weight of iron.

Iron pistons were common in early automotive engines. However, aluminum expands faster than iron with
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