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IMPEJNCIIOBUE

Metoauueckue ykazaHus pa3pa0OTaHbI JJIsl CTYJIEHTOB TPEThETro Kypca
CpeIHUX TPOPECCHOHAIBHBIX YUYEOHBIX 3aBEACHUN IO CHENHAIBHOCTU
cpeaHero  mpodeccuoHanbHOro  oopaszoBaHus 190631  «TexHuueckoe
00CITy’KMBaHUE M PEMOHT ABTOMOOWJIBHOTO TPAHCHOPTa» M MPEeIHA3HAYCHbI
JUISl UCTIOIb30BAHUSI HA TPAKTUYECKUX 3aHATHUSX MO AHTJIUMCKOMY SI3BIKY.

Meroandeckue yka3aHus HalMCaHbl Ha OCHOBE pabodeil MporpaMmsl,
KoTopast cooTBercTByeT DenepanibHOMY TOCYIapCTBEHHOMY O00pa3oBaTellb-
HOMY CTaHJapTYy.

B Meronuueckux yka3zaHUSIX MPEICTABICHBI TEOPETUUYECKUI MaTepuan
U3y4aeMoro Kypca, 3afjaHus I €ro MPaKTHYEeCKOTO MPUMEHEHHUs], IEPEUCHb
TEM [Ji CaMOCTOATENbHOW paloThl, KOTOpas pa3BUBAET TBOPUYECKOE
MBIIIUICHUE, YMEHUE TMO0Jb30BaThCsl CIHPABOYHOM JIUTEPATypOu, MOMOTaeT
OCMBICJIICHUIO  HM3Y4YEHHOIO0  Marepuaia, CTUMYJIHUPYET MPUOOpETEHUE
JOTIOJIHUTEIFHBIX CHEUANbHBIX 3HAHUN W MPUMEHEHHE TOJyYeHHBIX 3HAaHUN
Ha TIPAKTHUKE.

Mertoauueckue ykazaHus SIBJISIFOTCSL CaMOCTOSITENIbHBIM MOCOOUEM JIJIst
Pa3BUTHS HABBIKOB YTEHUS, U3BJICUCHHS U 00paOOTKU MHPOpMAIUH.

Texctel U ynpaxHeHuss B paboTe paclpeiesieHbl MO0 TeMaM, OHH
uHQOpMaTUBHBL M MNPOGECCHOHATBHO OpPHEHTHUPOBaHbL. Kaxablii TeKCT
npeaBapseTcss 3aJaHUSIMU, BBINOJHEHHE KOTOPBIX OOJIer4aeT 3ajady ero
MOHMMAaHUSI U TMOCJIENYIOIel pabdOThl C HUM Ha MOCJIETEKCTOBOM 3Tame. B
npoiiecce pabOThI HaJ TEKCTOM YCBAMBA€TCA  JIEKCHKA, YTO JOJIKHO
chopMHUpPOBATh YMEHHME UYWUTATh HWHOSZBIUHYIO CTAaThIO MO CIELHAIBHOCTH C
OOIIIMM OXBAaTOM COJIEp>KAHUSL U, €CJIM HEOOXOJIMMO, C TOYHBIM MOHUMAHUEM
BCEX €ro JIeTajeil Ipu MUHUMAJILHOM OOpAaIIeHUH K CIOBapIo.

Crenenb mnpopabOTKM TOrO0 WJIM HMHOTO TEKCTa  OMpeAeseTcs
IpernoiaBaTesieM B COOTBETCTBUHU C IEISIMU U YPOBHEM MOATOTOBICHHOCTH
TPYIIIBI.

B koHIle MeTOauWYecKuX yKa3aHuWW moMmelleH Oubnuorpapuyeckuit
CITUCOK.



PART 2

Unit Seven

Text: Gearbox

Dialogue

IIpearekcroBbIie YHPAKHECHUS
Exercises to be done before reading the text
anamnelme 1. HpO‘ITI/ITe CJIOBA H CJIOBOCOYUCTAHUA HU 3dIIOMHHUTEC HUX

PYCCKHEC DKBUBAJICHTBI

gearing — 3y0uaToe

COEIMHEHHE

road conditions — gopokHbIE
YCIOBHSI

forward speed — nepenss
CKOpPOCTD

reverse drive — oOpaTHbIii
(3amHUi) X0

low gear — nepBas nepenaya

top gear — yetrBepTas (mpsimas)
nepenaya

sliding-mesh gearbox — kopoOka
nepeaad co CKOb3SIMUMHA
IECTePHSIMHU

shifting — nmepekaoucHue

in direct line-saxxao

constant-mesh gearbox— kopo0ka
nepeaad € moCTOAHHBIM
3alCIINICHUEM HICCTCPCH

epicyclic (planetary) gearbox -
SIUIMKINYECKas: (TIaHeTapHast)
KOpoOKa repeau

ordinary gearing — cranmapTHOE
3y0uaToe CoeJMHEHHE
characteristic feature —
XapaKTCpHas 0COOEHHOCTD

fixed axes — 3adukcHpoBaHHBIC
(HEMOABUKHBIE) OCU

rotate bodyly — BpamaTbcs

KOPITyCOM
axis — ochk
axle — Ban

secure — o0ecneYnTh

Yupaxnenue 2. I[Ipouture M mnepeBeauTe HAa PYCCKAM A3BIK HWHTEPHA-

[IUOHAJIbHBIE CJIOBA.

Principal, function, construction, constructional, class, classify, type, planet,

planetary, history, historical.



Ynpaxuenue 3*. [Iepereaure cioBa, oOpaias BHUMaHUe Ha CyQHUKCHI.
Move — movement, construct — construction — constructional, arrange —
arrangement, history — historical — historically, wide — widely, vary —
various, simple — simply, body — bodily.

Hpoqmume mexKkem, a 3amem 6blnojiHume Cﬂedyiou;ue 3a HUM YNpAassCHEeHUAL.

TEXT
Gearbox

The gearbox is placed between the clutch and the propeller shaft. | lie
principal function of the gearbox is to vary the speed of the car movement to
meet the road conditions. The gearbox provides four forward speeds and one
reverse, as follows:

1. First or low gear;

2.Second gear;

3.Third gear,;

4.Fourth or top gear;

5.Reverse gear.

There are many constructional arrangements of gearboxes, which can be
classified as follows:

1.Sliding-mesh type;

2.Constant-mesh type;

3.Epicyclic (planetary) type.

The sliding-mesh type is the simplest one and is the oldest historically.
The constant-mesh type is the most widely used type. They are termed
"ordinary" gearing, the characteristic feature of which is that I lie axes of the
various gears are fixed axes. The gears simply rotate about their own axes.

The characteristic feature of epicyclic (planetary) gearing is that one gear
rotates about its own axis and also rotates bodily about some other axis.

To secure the several speeds of the car the clutch shaft is mounted In
direct line with the gearbox shaft. The gearbox shaft carries on it the sliding
gears which are used for shifting to secure the forward speeds and the reverse
drive.



ITocaerexkcToBbIE YIPaA)KHCHUHA
The exercises to be done after reading the text

Yupaxuenue 4. Haiiiute B TEKCTE OTBETHI HA BOIPOCHI.

1.Where is the gearbox situated?

2.What is the function of the gearbox?

3.What speeds does the gearbox provide?

4.What types of gearboxes do you know?

5.Why is the clutch shaft mouned in direct line with the gearbox shaft?
Ynpaxuenue S. [lonOepure u3 mpaBoil KOJOHKUA COOTBETCTBYIOIINE
OKOHYAHUSA NMPEJIOKECHUN U3 JIEBOU KOJIOHKHU.
1.The principal function  a).sliding-mesh type,

of the gearbox is constant mesh type and
2.The gearbox provides  planetary type
3.Gearbox can be b). the simplest one and
4.The sliding-mesh historically oldest
gearbox is one c).to vary the speed of
5.The constant-mesh the car

gearbox is d). four forward speeds

and reverse
e). the most widely used

Yupaxuenue 6. [IepeBeaure npeasioxKeHUsI Ha AHTJIMMCKAM SI3BIK.

1.KopoOka mnepenad mnpenHa3HadeHa A1 U3MEHEHHMS CKOPOCTH JBHMYKEHUS
aBTOMOOUJIS.

2.KopoOka mnepeay o6ecrieduBaeT YeThIpe MepeIHUE CKOPOCTH U 3aTHUH XO/I.
3.KopoOku mepenady MOTYT OBITh: CO CKOJB3SIIIUMU IIECTEPHIMHU, C
MOCTOSIHHBIM 3alICTVICHUEM IIECTEPEH U IUIAHETApPHOTO THIIA.

4.CaMbIMU  TIPOCTBIMHU  SIBIISIFOTCSI KOPOOKM Tiepefilad  CO  CKOJB3SIIUMU
IECTEPHSIMU.

5.KopoOku mnepenady ¢ MOCTOSHHBIM 3allEIJICHUEM IIECTEPEH HCIOIb3YHOTCS
HauOoJIee 4acTo.

6.CkoJp3siIye IIeCTepHH Ha Baly KOPOOKM Tepeaad HCIOJb3YHOTCS s
obOecrieueHus MepeTHUX CKOPOCTEN U 00paTHOTO XO/1a.



Yupa:xuaenue 7. [lepeBequre TEKCT, MOIb3YACH CIIOBAPEM.

Gearboxes are assembled and disassembled on special stands using special
mechanisms. In case of trouble in change-speed gearbox it can be repaired
only in the workshop. But in order not to get into trouble you should do the
followings steps:

a).check the oil level in the gearbox casing;

b).wash the breather channel;

c).change the oil in accordance with the lubrication schedule;

d).wash the gearbox with a thin mineral oil;

e).drain the used oil through the drain hole.

Yupaxuaenue 8. [Ipoutute nuanor u pa3pirpaiiTe €ro B mapax.

DIALOGUE
Mike: Peter, do you remember what our teacher told us last time?
What do you know about gearboxes?
Peter: | know that the gearbox is used to change the speed of the car.
M.: And how many speeds does the gearbox provide?
P.: It can provide four forward speeds and one reverse.
M.: Into what types are the gearboxes divided according to their
arrangements?
P.: They are divided into sliding-mesh type, constant-mesh type
and epicyclic type.
M.: What type is the simplest?
P.: The sliding-mesh one.
M.: Thank you very much for you help.
P.: You are welcome. Glad to help you



Unit Eight

Text: Brakes
Dialogue

HpeHTeKCTOBLIe YHPaAKHECHU A
Exercises to be done before reading the text
Ynpaxuenue 1. [Ipouture ciioBa 1 CTOBOCOYETAHUS U 3alIOMHUTE UX PYCCKHUE

SKBUBAJICHTBHI.

brakes — Topmo3za

force the fluid — momasare
KHUIKOCTh

performance — pabota

under pressure — 1o JaBJIeHHEM
safety — Oe3omacHOCTh

brakes are applied — Topmo3a
cpabaThIBaIOT

depend — 3aBucer

slow — 3ameIsITh

braking effort — ropmo3noe
YCHITHE

divide — pa3nensaTh

push down on the brake pedal —
Ha)kKaTh Ha TOPMO3HYIO TIIaJTh

namely — umMeHHO

drum brakes — GapabaHHbIC
TOpMO3a

band brake — nenTouHbIi TOPMO3
disk brakes — muckoBbie TOpMO3a
shoe brake — koyog04YHBII TOPMO3
hydraulic assisted brakes —
TOPMO3a C THAPABINIECKAM
PUBOIOM

brake shoes — konoaku Topmo3a
brake fluid — Topmo3znas
YKHUKOCTh

brake pedal — topmo3snas nenanm
master cylinder — riaBHbIi
TAHID

anamne}me 2. HpO‘ITI/ITe H IICPCBCANUTC HHTCPHAITUOHAJIBHBIC CJIOBA.
Mechanism, passenger, type, hydraulic, cylinder, vacuum, function, classify,
classification, mechanical, electric, electromagnet.

Ynpaxuenue 3*. [IepeBeaure cioBa, oOpaias BHUMaHUE Ha CYQHOUKCHI.

Safe — safety; to improve — improvement; to move — movement; to drive -
driver; to apply - application; to attach - attachment; to arrange -
arrangement; to perform - performance; name - namely; to operate —

operation; to equip — equipment.

Hpoqmume mekcm, a 3amem 6blnojinume Cﬂedy;omue 3a HUM YNPAIHCHEHUAL.



TEXT
Brakes

Brakes are used to slow or stop the car where it is necessary. It is one of
the most important mechanisms of the car as upon its proper

performance the safety of passengers depends. Car brakes can be divided
into two types, namely: drum brakes and disc brakes. The drum type may be
either a band brake or a shoe brake. Depending on their functions, the
automobile has foot brakes and hand brakes (parking brakes). According to
their mode of operation, the brakes are classified as: mechanical brakes,
hydraulic brakes, airbrakes, electric brakes. Brakes are controlled by the brake
pedal.

Most braking systems in use today are hydraulic. This system consists of a
master cylinder mounted on the car frame and wheel cylinders. When the
driver pushes down on the brake pedal, it forces the piston to move in the
master cylinder and brake fluid is delivered from 11 to the wheel cylinders.
The piston movement causes brake shoes to move and the brakes are applied
(the brake shoes are pressed against the brake drums).

The air brake uses compressed air to apply the braking force to the brake
shoes.

Electric brakes use electromagnets to provide the braking effort against
the brake shoes.

Formerly brakes were applied only to the two rear wheels, but now all
cars are equipped with all-wheels brakes. Today many improvements are being
made in brakes.

piston
A piston
B

brake shoe

Puc. 3. Brake System

wheel



IHoc/ieTekcTOBBIE YIIPAKHEHUS
The exercises to be done after reading the text

Yupaxunenue 4. Haiiiurte B TEKCTE aHIIMKWCKHAE SKBUBAJICHTHI CIICIYIOIINUX
PYCCKUX TEPMUHOB U BBIITUIINATE UX.

Topmo3a, 0€30MaCHOCTh MACCaXUPOB 3aBUCUT OT TMPABUIBHOU pPabOTHI
TOPMO30B, OapabaHHbIE TOPMO3a, TUCKOBBIE TOPMO3a, TOPMO3a C YCUIIUTEIIEM,
TUJIPABIIMYECKUA MPUBOJA TOPMO30B, KHUJAKOCTH II0JI JABJICHUEM, TOPMO3a
cpabaThIBalOT, TOPMO3HOE YCHIIME, HAXKaTh Ha TOPMO3HYIO T1e1allb.

Yupaxuenue 5. Haiiiute B TEKCTE OTBETHI Ha CIIEIYIOIINAE BOIIPOCHI:
1. What is the function of the brakes?

2. What types are brakes divided into?

3. What brakes do you know according to their mode of operation?

4. What braking systems are used today?

5. By what are brakes controlled?

6. When are brakes applied?

Ynpaxknenue 6. Bpmummre w3 TpaBod KOJOHKA PYCCKHE CJOBA U
CJIOBOCOYETAHUS, COOTBETCTBYIOIINE aHTJIMMCKUM K3 JIEBOM KOJIOHKH.

1.performance a. 3aBHUCETh OT
2.the safety of passengers b. 6apabanHble TOpMO3a
3.to depend upon C. TOpMO3a cpadaThIBAIOT
4.namely d. TopMO3a ¢ rUAPaBINYECKUM
5.drum brakes [IPUBOIOM
6.disc brakes e. pabota (zericTBue)
7.brakes are applied f. MeHHO
8.hydraulic assisted brakes g. TOpMO3a C YCUIUTEIIEM
9.power assisted brakes h. mox naBneHneM
10.to press down on the brake |. HA’KaTh HA TOPMO3HYIO T1e
pedal nab
11.under pressure J. IMCKOBBIE TOPMO3a

K. 6e30macHOCTh MaccakupoB

10



Ynpaxuenue 7. [logGepute W3 mpaBoil KOJOHKH COOTBETCTBYIOIIEE
OKOHYAHUE JIJIS MPEJIOKECHUN U3 JIEBOM KOJIOHKH.

1.Brakes are used for... a. disc brakes and drum brakes

2.Brakes are one of ... b. the driver pushes down on the
pedal

3. Brakes may be of 2 types c. the brake pedal

4. Brakes are applied by d. stopping the car

5. Brakes are applied when e. the most important mechanism of

Ynpaxnenue 8. IlepeBenure clieAyrolUe MNPEMIOKEHUS HAa AHTMJIUNCKUN
SI3BIK.

1. Topmo3a siBIAIOTCS HAaMOOJIee BaXKHBIM MEXaHU3MOM aBTOMOOWJIS.

2.0HM WUCNOJNB3YKOTCA Ul  3aMEIJICHWsS JBWXKEHHUS WA  OCTaHOBKH
aBTOMOOMIISL.

3. TopMo3a MOXKHO pa3/Ie/IuTh HA JBa THIA, @ UMEHHO: OapabaHHBIE TOPMO3a U
JTIHUCKOBBIE TOPMO3a.

4.Ha 00ibIIMHCTBE aBTOMOOMIIEHN UCIIOIB3YETCS THAPABINYECKUIN IPUBOJI IIH
MMHEBMATUYECKUM TPUBOI.

5.TopMo3a cpabaThIiBaloOT, KOTJIa BOJUTENIh HAYKUMAET Ha TOPMO3HYIO ITe1alTb.

Ynpaxuenue 9. [Ipoutute quanor, a 3aTeM BBITIOJIHUTE CIEIYIONINE 32 HUM
yIpaKHEHUS.

DIALOGUE
Alex: Why are brakes used?
Boris: They are used to stop or to slow the car.
A.: Well, it is one of the most important mechanisms of the car, isn't it?
B.:Of course, the safety of the passengers depends upon their proper
performance.
A.:What types of brakes are used today?
B.:Drum brakes, disk brakes and others.

11



A.:And in what way are they applied?

B.:They are applied by the brake pedal. When the driver pushes down on the
pedal they are applied.

A.:Thank you. It was very nice of you to tell me this information.

B.:Don't mention it. | was glad to serve you.

Yupaxnenue 10. PacckaxuTe Ha aHTIIANCKOM S3bIKE, O Y€M HAET peYb B
JAAJIore

Ynpaxunenue 11. Haiinure aG3a1ibl, B KOTOPBIX UAET PeUb O CLETUJICHUH U O
TOPMO3ax M 3allMIIUTC UX B IBC KOJIOHKH.

Two stories — in one
1. Brakes are the most important mechanism of the car. They are used to slow
or stop the car where it is necessary.
2. The clutch is a friction device. It connects the engine to the wheels in the
gearbox. It is used for freeing the engine from the gearbox, for starting the car
and for releasing the engine from the car wheels.
3. It is fixed between the flywheel of the engine and the gearbox.
4. They are divided into 2 types, namely: drum brakes and disc brakes.
5. Most cars of today use hydraulic or power assisted brakes.
6. They may be of 2 plates: friction disc and pressure disc. The friction disc is
situated between the flywheel and the pressure disc.

Yupaxunenue 12. [IlepeBeaure TEKCT, MOIB3YSICh CIIOBAPEM.
Troubles in Braking System
The basic troubles of the braking system are as follows:
1. poor braking action;
2. sticking brake shoes which would not return to the initial position after a
brake pedal is released:;
3. non-uniform braking of the left and the right wheels on a common axle;
4. leakage of brake fluid and air leakage in the hydraulic brake;
5. poor air tightness of the pneumatic brake control.

12



What to do:

1. Check the action of the foot and hand brakes and leak proofness of the brake
hoses connections, components of the hydraulic and pneumatic controls of the
brakes, as well as of the vacuum- power system.

2. Inspect the friction linings, wheel-brake springs, master and wheel cylinders
of the hydraulic brake and the air compressor of the pneumatic brake using a
test manometer to check it.

Yupaxunenue 13. [lepeBeaure npeayioxkeHrs HA AaHTJTUUCKUHN A3BIK.

1. Topmo3a ucrionb3yroTcs A5 3aMEIJICHUS IBUKECHUS UJIM OCTAHOBKHU
aBTOMOOMJISL.

2.B 3aBUCHUMOCTH OT MPHBOJIa TOPMO3a KIaCCUPULIUPYIOT Ha MEXaHUYECKHE,
TUAPABINYECKHUE, THEBMATUUYECKHUE U DIEKTPUUECKUE.

3. Topmo3a ynpaBiasroTCsI TOPMO3HOM METAIIBIO.

4. Topmo3za cpabaThIBaIOT, KOT/1a BOAUTEIh HAXKUMAET HA TOPMO3HYIO NeJalb
(TOpMO3HBIE KOJOJKH MPUKUMAIOTCS K TOPMO3HBIM OapabaHam).

5.B mHEeBMaTHYECKUX TOPMO3aX JJIsI CO3JAaHUSI TOPMO3HOTO YCUIIUS
VICTIOJIBb3YETCS CKAThIA BO3AYX.

6.B snekTpruuecKknX TOpMo3ax s CO3AAHUS TOPMO3HOTO YCUIIUS
UCIIOJIb3YETCS DIEKTPOMArHHUT.

7.B coBpeMEeHHBIX aBTOMOOWIISIX UCIIOIB3YIOTCSI TOPMO3a C IPUBOJOM Ha BCE
KoJieca

13



Unit Nine

Text: Steering System
Dialogue

]IpeHTeKCTOB&Je)HHHHKHCHHH
The exercises to be done before reading the text
Ynpaxuenue 1. [Ipouture ciioBa 1 CTOBOCOYETAHUS U 3alIOMHUTE UX PYCCKHUE

OKBUBAJICHTBHI.

guide the car — ynpaBisaTh
aBTOMOOUJIEM

means of turning — cpeacTso
IIOBOpOTa

front wheels — nepenue
KOJIeca

steering wheel — pyneBoe
KOJIECO

steering column — pyneBas
KOJIOHKa

for this purpose — mis 3Toii 1enu
pivot — mapHup

swing (swang, swung) —
IIOBOPpAYMBATLCA

steering knuckle arm — ppryar
IIOBOPOTHOT'O KYyJIaKa

tie-rod — monepeuHas Tsra

In turn — B cBOIO ouepean
pitman arm — pyseBas comka

rack and pinion assembly —
PYJEBOM MEXAHU3M C PEUKOU U
IeCTEpHEN

ball joint — mapoBoii mapuup
leverage — pbryakHbIN MEXaHU3M
hose — muranr, pykas
steering gear assembly — pyneBoii
MEXaHU3M

rack and pinion type — peeuno-
HIeCTepeHYaThIi THIT (PYJICBOTO
MEXaHU3Ma)

recirculating ball steering —
PYJIEBOM MEXAHU3M C IIAPUKOBOM
ralKou
worm and sector — 4epBsik u
CEKTOp

INjury — moBpeKICHUE
steering box — xaprep pynesoro
MEXaHU3Ma

Yupaxuenue 2. [Ipouture ciioBa 1 CONMOCTaBbTE UX C PYCCKUMU 3HAYEHUSIMU.
column, spindle, system, hydraulic, pump, reservoir, popular, type, effective,
effectiveness, effectively, energy, function, to deform, deformation.

14



Ynpaxuenue 3*. [lepereaure cioBa, oopaias BHUMaHue Ha CyQHUKCH U
npedUKCHI.
Rotate — rotation, apply — application, move — movement, develop —
development, drive — driver, form — reform — deform — deformation,
guide — guidance.
Hpoqmume mekKkem, d 3amem 6blnoJjiHume Cﬂedyromue 3d HUM YRPAOIHCHEHUAL.
TEXT

Steering System

To guide the car, it is necessary to have some means of turning the front
wheels so that the car can be pointed in the direction the driver wants to go.
The steering wheel in front of the driver is linked by gears and levers to the
front wheels for this purpose. The front wheels are on pivots so they can be
swung to the left or right. They are attached by steering knuckle arms to the
rods. The tie-rods are, in turn, attached (o (he pitman arm.

When the steering wheel is turned, gearing in the steering gear assembly
causes the pitman arm to turn to the left or right. This movement is carried by
the tie-rods to the steering knucle arms, and wheels, musing them to turn to the
left or right.

Puc. 4. Steering System

1.steering wheel - pysieBoe komeco

2.steering column, steering mast — pyseBasi KOJIOHKa

3.sleering gear - pyseBoit MexaHU3M

4. sleering arm, steering lever, (steering) pitman arm — pyJeBas colika
5.steering knuckle — moBopoTHas 1namnda, TOBOPOTHBIN KyJIaK

6. sleering knuckle lever, steering knuckle arm — psryar moBopoTHOTrO KyJaka
7. single tie-rod - Hepa3pe3Has momnepeyuHas pyJieBas Tsara

15



8. steering knuckle lever, steering knuckle arm — peryar moBopoTHOro KyJjaka
9. drag link, steering gear connecting rod, steering drag rod — npomosbHas
pyJnieBas Tara

The steering system incorporates: the steering wheel and column, steering
gear, pitman arm, steering knuckle arm, front axle, steering knuckle pivot, tie-
rods.

There are several different manual steering gears in current use, such as the
rack and pinion type and the recirculating ball type. The

rack and pinion steering gear is widely used. Another manual steering gear
which is popular in imported cars is the worm and sector type.

The steering wheel and column are the source of injury to the driver, air bags
and other devices being developed now to safe the life of a driver.

Energy-absorbing columns must stop the steering wheel and column from
being pushed to the rear as the front of the car is crushed in an impact.

Energy-absorbing columns must also provide the driver with a tolerable
impact as he moves forward and strikes the wheel with his chest.

IHocaerekcToOBBIC YIIPAKHEHU S
The exercises to be done after reading the text

Ynpaxuenue 4. Haliute B TEKCTE€ OTBETHI HA BOIIPOCHI.
1.What mechanism is necessary to guide the car?
2.How is the steering wheel connected to the front wheels?
3.Why can the front wheels be swung to the left or to the right?
4.What does the manual steering system incorporate?
5.What types of manual steering gears in use do you know?

Ynpaxnenue 5*. [IepeBeure Ha pyccKui s3bIK, 0Opaias 0co00e BHUMaHHE
Ha TepYHIUN.

1.To guide the car it is necessary to have some means of turning the front
wheels.

2.The steering wheel in front of the driver is linked by gears and levers to the
front wheels for turning the car in the direction the driver wants to go.
3.Without using the steering system the car moves only in the direct position.
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4.Manufacturers can use rack and pinion type steering gear without choosing
another type because "rack and pinion" type steering is very dependable.
5.Energy-absorbing columns must stop the steering wheel from being pushed
to the rear when the front of the car is damaged in an impact.

Yupaxuenue 6. [lepeBenure TEKCT, HE MOJIB3YSACH CIOBAPEM.

To turn the car you must have some means of turning the front wheels. For this
purpose the steering wheel and steering column are linked to the front wheels.
The front wheels are on pivots and can be swung to the left or to the right.
When the driver turns the steering wheel and column the front wheels (being
on pivots) attached by the steering knuckle arms to the lie rods are also turned.

Yupa:xuenue 7. llepeBeaure TEKCT, NOJb3YACH CJI0BapeEM.

Troubles of Steering Gear Components
Steering gear and linkage may have the following basic troubles: excessive
steering-wheel free play, bending of steering rod, oil leakage from the steering-
gear case, disadjustment of steering gear.

What to do

1.Check the steering-wheel free play and steering gear performance while the
car is running.
2.Check the steering-gear case for oil leakage by visual inspection.
3.Adjust the steering gear. Steering gear of the worm and roller type is
adjusted by end playing in the steering worm shaft bearings.

Ynpaxunenue 8. IlepeBeaure npeaioKeHusi HA AHTIIMUCKUN A3BIK.

1.Jlms  ympaBiieHMss  aBTOMOOWIEM  HEOO0XoJMMa CHUCTeMa  PYJIEBOTO
YIIPaBJICHUS.

2.PyneBoe ympaBieHUE BKIIOYAET B ceOsi: PyJieBOE€ KOJIECO U PYJIEBYIO
KOJIOHKY, 3y0UaToe COeIMHEHHE, PYJIEBYIO COIIIKY,

pblYar TOBOPOTHOTO KyJlaka W IIAPHUPHBIE COEJAUHEHUS, pblYard W
MONEPEYHBIE TSTH.

3.CylecTBYIOT pa3iU4HbIE THUIMBI PYJIEBBIX MEXaHHU3MOB, & UMEHHO: PEEYHO-
HIECTEPEHYATHIN THUII, MEXAHU3M C IIAPOBOM raliKoil, MEXaHU3M C YEPBSIKOM U
CEKTOPOM.
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4.Korna BoauTeNb IMOBOPAYMBAET pPyJib BJIEBO WU BIPaBO, TO PYJIEBOM
MEXaHHU3M 3aCTaBJISIET PYJEBYIO COIIKY TOBOPAYMBATHCS BJIEBO WM BIIPABO.
DTO JABWXKEHUE TEpeNaeTcsi MONEPEYHBIMU TSIraMU K pbluaraM MOBOPOTHBIX
KYJIaKOB U K KOJIECaM, 3aCTaBJIsid UX TOBOPAUYUBATHLCS BJIEBO MJIU BIIPABO.

Ynpaxuenue 9. [Ipouture muaor, a 3aTeM BBITTOJIHUTE CJIEQYIOILINE 32 HUM
YHPAKHCHUS.
DIALOGUE
Stas: Look here. | have some troubles with the steering system.
Vlad: What troubles?
S.: The first is excessive free play of the steering wheel.
V.: You should check free play of the steering wheel and steering gear
performance.
S.: The second problem is oil leakage from the steering gear case.
V.. Check the steering gear case for oil leakage visually. Anything else?
S.: Sure. It is disadjustment of the steering gear. And | don't know what to do.
V.: You see, in this case it is better for you to go to a repairing shop. Good
specialists should do this job.
S.: Thank you very much.
V.: Not at all.
Notes:
look here — mocymai;
troubles — HencnpaBHOCTH, HEIOJIAIKH;
excessive free play — upe3mepHbIii CBOOOIHBIN XO/T;
check — npoBepsTh;
performance — pa6oTa, XapaKTepUCTHKH;
steering gear case — kapTtep KOpoOKu mepead,
anything else — uro ere
In this case — B 3ToMm ciydae.

Yupaxuenue 10. Pa3pirpaiite nuasor B nape.
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Unit Ten

Text: Using Computer
Dialogue

HpeHTeKCTOBLIe YHPpaAKHECHU A
The exercises to be done before reading the text
Yunpaxnenue 1. IIpouture cioBa W CJIOBOCOYETAHUS W 3allOMHUTE UX

PYCCKHEC SKBUBAJICHTLI.

invent — u3o0perath

a breaker point ignition —
MPEPHIBUCTOE 3AKUT'AaHUE
advanced —
YCOBepI_HeHCTBOBaHHHﬁ

fire the spark plug —
BOCILUIAMEHSATh CBE€UOU 3a)KUTaHUs
meet emission control levels —
OTBC€YaTh Tp€6OBaHI/I$IM I10
OI'PaHUYCHUIO YPOBHA BPCIAHBIX
KOMITIOHCHTOB B BBIXJIOIIHBIX I'a3ax
gas mileage - mpoGer B MUJIAX HA
raJlliOH TOIIJTMBA

smooth operation — miaBHas
pabora

provide — oOecreyuTh

onboard computer system —
OOpTOBOM KOMITBIOTEP

hardware — anmaparHas 9acThb
KOMIIBIOTCPA

software — nporpamMmmHoe
obecrieueHue

CPU — Central Processing Unit -
LEHTPAJIBHBINA MIPOLIECCOP
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integrated circuit — unTerpanbHas
cxema

semiconductor — moxympoBOHHUK
silicon — kpemHmii

until — moka He

specific sequence — crenuraibHas
MOCJIETIOBATEIBbHOCTD

permanent memory —
MOCTOSIHHAS TaMSITh

ROM — read only memory —
MOCTOSIHHAS TaMSITh, TOCTOSIHHOE
3alIOMUHAIOIIEE YCTPOUCTBO, [13Y
RAM — random access memory -
ornepaTUBHAs aMsITh, OTIEPATUBHOE
3aroMHUHarnIee ycrpouctso, O3Y
PROM — programmable read
only memory - nporpammupyemoe
MTOCTOSIHHOE 3aIIOMUHAIONIEE
ycrpouctso, III3Y

trouble code — HeucmpaBHbIi KO
expensive — 10pOoroCTOSIIHIA
adaptive memory — aganTuBHas
namsiTh



anamne}me 2. HpO‘{TI/ITC CJIoBa U COIMOCTAaBbTEC UX C PYCCKUMHU 3HAYCHUSAMMU.
transform, battery, voltage, regulation, system, computer, microprocessor,
transistor, diod, chip, material, electricity, magnetic, program, defective, limit,
compensate, variation, code.
Ynpaxuenue 3*. IlepeBenute ciioBa, oOpaias BHUMaHuWE Ha cyhPUKCH U
npedUKCHI.
ignite — ignition, transform — transformation, regulate — regula- tion, break
— breaker, conduct — conductor, process — processor, specify - specific,
adapt — adapter — adaptive, expense -expensive, adjust — adjustment,
connect — disconnect, learn - relearn.

Hpoqmume u nepeeedume mekKkcm, a 3amem 6blnojlHume Cﬂedy;omue 3a
HUM YRPAJHCHEHUAL.

TEXT
Using Computer

Ever since the car was first invented, a breaker point ignition has been
used to transform battery voltage into 20,000 volts to fire the spark plugs. With
government intervention and regulation, more advanced system was needed.
This system had to meet emission control levels, gas mileage, and provide a
smooth and continuous operation. The answer was found in an on-board
computer system. The computer mounted on modern cars has two components.
One is the hardware and the other is the software.

The computer hardware on an automobile uses a Central Processing Unit
(CPU), which, when made in an integrated circuit, is referred | o as a
microprocessor. The integrated circuit (IC) combines transistors, diodes, and
capacitors, which are placed on a tiny chip of semiconductor material that is
smaller and thinner that an eraser on a pencil. The material used most of the
time is silicon. Silicon, like any semiconductor, does not conduct electricity
until either voltage, a magnetic field, heat, or light is directed to the
semiconductor. A program instructs the microprocessor what to do.

The computer software on a car carries a program. The program (ells the
computer what to do, and when to do it in a specific sequence. The program is
stored in a permanent memory, which is referred to as Read Only Memory
(ROM).The computer knows only what is placed in its memory.
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There is another variation, which is called the Programmable Read Only
Memory (PROM), which can be readily removed und replaced, while the
ROM cannot. This makes it less expensive if the memory becomes defective.
Only the PROM has to be replaced, not the entire microprocessor. The
microprocessor contains a ROM (or PROM) and a RAM. RAM stands for
Randon Access Memory, which can be accessed without going through a
specific sequence. The technician interfaces with the RAM whenever trouble
codes are accessed. Not all computerized ignition systems have trouble codes,
however. Some computers have the ability to learn. This is referred to as an
adaptive memory. When a value falls outside of a specified limit, due to engine
wear, the adaptive memory makes a slight adjustment in the program to
compensate. The car must be driven from 20 to 30 miles, as it takes the
computer this long to learn. Any time that power is disconnected from the
computer, it will have to relearn everything.

ITocaerexkcToBbIE YHPaA)KHCHUHA

The exercises to be done after reading the text
Yupaxuenue 4. Haiiiute B TEKCTE OTBETHI HA BOIPOCHI.
1.How many components has the computer on modern cars? What are they?
2.How do we call the computer hardware on the automobile?
3.What does an integrated circuit combine?
4.What material is used in the integrated circuit? Why?
5.What does the computer software do?
6.Why is the computer used on board the car?
7.What does the program tell to the computer?
8.Where is the program stored?
9.What is ROM?
10.What is PROM?
11.What is RAM?

Yunpaxuenue 5. [lepeseaure Ha aHTTIUNCKUM A3bIK.
1.MHorrie = COBpEMEHHBbIE  aBTOMOOWIM  OOOpYJOBaHBl  OOPTOBBIMHU
KOMIIBIOTEPHBIMU CUCTEMaMU JIJIs JTydIlie paboThl aBTOMOOUJIS.
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2.1IporpaMma Takoro KOMIIBIOTEPA HWMEET TOJBKO JIBa 3alIOMHHAIOIINX
ycTpoiicTBa: noctosiHHyto namsth (I113Y) u oneparuBuyto namsats (O3Y).
3.KoMmmbroTepHasi mporpamma CcooOOIIaeT KOMIBIOTEPY, YTO HaJ0 JeNaTh U
KOorja HEOOXOJMMO BBINOJHUTH JAaHHOE JCHCTBHE B COOTBETCTBYIONICH
IIOCJIEI0BATEIBHOCTH.

4.IIporpaMma XpaHUTCSI B OCTOSIHHOM MaMSTH KOMIBIOTEPA.
5.MuKponpoIeccop COJIEPKUT B c€0€ MOCTOSTHHYIO U OTIEPATUBHYIO aMSITh.

6. Hekoropbie KOMIBIOTEpHI 00JIaJAal0OT  CHOCOOHOCTHIO  3alIOMUHATH
(3ay4nBaTh). ITO OTHOCUTCA K aIalITUBHOMN MaMSITH.

Yupaxuenue 6. [Ipouture nuanor, a 3aTeM BBIIIOJHUTE CICTYIONIUE 34 HUM
YIpaXxHEHHUS.

DIALOGUE
Anton: What is the purpose of using computers on board the car?
Vlad: You see. As | know computer is used to advance the engine operation as
well as the performance of other units.
A.: What components does the on-board computer consist of?
V.. It consists of two components. One is the hardware and the other is the
software.
A.: What is hardware?
V.. The computer hardware uses a Central Processing Unit (CPU) which is
referred to as a microprocessor.
A.: What is software?
V.. The computer software on a car carries a program. The program tells the
computer what to do and when to do it.
A.: And where is the program stored?
V.. It is stored in a permanent memory which is called Read Only Memory
(ROM).
A.. And what is Programmable Read Only Memory (PROM)? What is the
difference between ROM and PROM?
V.. In case the memory becomes defective PROM can be readily removed and
replaced, while ROM cannot.
A.: And what is RAM?
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V.. RAM is Random Access Memory (main memory), which can be accessed
without going through a specific sequence. The technician interfaces with
RAM whenever trouble codes are accessed.

A.: Thanks a lot for your explanation.

V.: You are welcome. See you later.

A.: Goodbye.

Yupa:xaenue 7. Pazpirpaite nuanor B nape.

Supplementary Reading
Read the texts following the instructions of a teacher:

Text 1 Internal Combustion
The principle behind any reciprocating internal combustion engine: If you
put a tiny amount of high-energy fuel (like gasoline) in a small, enclosed space
and ignite it, an incredible amount of energy is released in the form of
expanding gas. You can use that energy to propel a potato 500 feet. In this
case, the energy is translated into potato motion. You can also use it for more
interesting purposes. For example, if you can create a cycle that allows you to
set off explosions like this hundreds of times per minute, and if you can
harness that energy in a useful way, what you have is the core of a car engine!
Almost all cars currently use what is called a four-stroke combustion
cycle to convert gasoline into motion. The four-stroke approach is also known
as the Otto cycle, in honor of Nikolaus Otto, who invented it in 1867. The four
strokes are illustrated in Figure 1. They are:
. Intake stroke
« Compression stroke
« Combustion stroke
« Exhaust stroke
Figure 1
You can see in the figure that a device called a piston replaces the potato
in the potato cannon. The piston is connected to the crankshaft by a
connecting rod. As the crankshaft revolves, it has the effect of "resetting the
cannon." Here's what happens as the engine goes through its cycle:
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1. The piston starts at the top, the intake valve opens, and the
piston moves down to let the engine take in a cylinder-full of air and
gasoline. This is the intake stroke. Only the tiniest drop of gasoline
needs to be mixed into the air for this to work. (Part 1 of the figure)

2. Then the piston moves back up to compress this fuel/air mixture.
Compression makes the explosion more powerful. (Part 2 of the figure)

3. When the piston reaches the top of its stroke, the spark plug
emits a spark to ignite the gasoline. The gasoline charge in the cylinder
explodes, driving the piston down. (Part 3 of the figure)

4. Once the piston hits the bottom of its stroke, the exhaust valve
opens and the exhaust leaves the cylinder to go out the tailpipe. (Part 4
of the figure)

Now the engine is ready for the next cycle, so it intakes another charge of
air and gas.

Notice that the motion that comes out of an internal combustion engine is
rotational, while the motion produced by a potato cannon is linear (straight
line). In an engine the linear motion of the pistons is converted into rotational
motion by the crankshaft. The rotational motion is nice because we plan to turn
(rotate) the car's wheels with it anyway.

Text 2 Basic Engine Parts

The core of the engine is the cylinder, with the piston moving up and
down inside the cylinder. The engine described above has one cylinder. That is
typical of most lawn mowers, but most cars have more than one cylinder (four,
six and eight cylinders are common). In a multi-cylinder engine, the cylinders
usually are arranged in one of three ways: inline, V or flat (also known as
horizontally opposed or boxer), as shown in the following figures.

Different configurations have different advantages and disadvantages in
terms of smoothness, manufacturing cost and shape characteristics. These
advantages and disadvantages make them more suitable for certain vehicles.

Let's look at some key engine parts in more detail.

Spark plug
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The spark plug supplies the spark that ignites the air/fuel mixture so that
combustion can occur. The spark must happen at just the right moment for
things to work properly.

Valves

The intake and exhaust valves open at the proper time to let in air and fuel
and to let out exhaust. Note that both valves are closed during compression and
combustion so that the combustion chamber is sealed.

Piston

A piston is a cylindrical piece of metal that moves up and down inside the
cylinder.

Piston rings

Piston rings provide a sliding seal between the outer edge of the piston
and the inner edge of the cylinder. The rings serve two purposes:

« They prevent the fuel/air mixture and exhaust in the combustion
chamber from leaking into the sump during compression and
combustion.

« They keep oil in the sump from leaking into the combustion
area, where it would be burned and lost.

Most cars that "burn oil" and have to have a quart added every 1,000
miles are burning it because the engine is old and the rings no longer seal
things properly.

Connecting rod

The connecting rod connects the piston to the crankshaft. It can rotate at
both ends so that its angle can change as the piston moves and the crankshaft
rotates.

Crankshaft

The crankshaft turns the piston's up and down motion into circular motion
just like a crank on a jack-in-the-box does.

Sump

The sump surrounds the crankshaft. It contains some amount of oil, which
collects in the bottom of the sump (the oil pan).

Next, we'll learn what can go wrong with engines.

Text 3 Engine Problems

25


http://auto.howstuffworks.com/ignition-system.htm
http://auto.howstuffworks.com/fuel-efficiency/alternative-fuels/question105.htm

So you go out one morning and your engine will turn over but it won't
start... What could be wrong? Now that you know how an engine works, you
can understand the basic things that can keep an engine from running. Three
fundamental things can happen: a bad fuel mix, lack of compression or lack of
spark. Beyond that, thousands of minor things can create problems, but these
are the "big three." Based on the simple engine we have been discussing, here
Is a quick rundown on how these problems affect your engine:

Bad fuel mix - A bad fuel mix can occur in several ways:

- You are out of gas, so the engine is getting air but no fuel.

. The air intake might be clogged, so there is fuel but not enough air.

« The fuel system might be supplying too much or too little fuel to
the mix, meaning that combustion does not occur properly.

« There might be an impurity in the fuel (like water in your gas tank)
that makes the fuel not burn.

Lack of compression - If the charge of air and fuel cannot be compressed
properly, the combustion process will not work like it should. Lack of
compression might occur for these reasons:

. Your piston rings are worn (allowing air/fuel to leak past the piston
during compression).

. The intake or exhaust valves are not sealing properly, again
allowing a leak during compression.

« There is a hole in the cylinder.

The most common "hole" in a cylinder occurs where the top of the
cylinder (holding the valves and spark plug and also known as the cylinder
head) attaches to the cylinder itself. Generally, the cylinder and the cylinder
head bolt together with a thin gasket pressed between them to ensure a good
seal. If the gasket breaks down, small holes develop between the cylinder and
the cylinder head, and these holes cause leaks.

Lack of spark - The spark might be nonexistent or weak for a number of
reasons:

. If your spark plug or the wire leading to it is worn out, the spark
will be weak.

. If the wire is cut or missing, or if the system that sends a spark
down the wire is not working properly, there will be no spark.
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. If the spark occurs either too early or too late in the cycle (i.e. if the
ignition timing is off), the fuel will not ignite at the right time, and this
can cause all sorts of problems.

Many other things can go wrong. For example:

. If the battery is dead, you cannot turn over the engine to start it.

. If the bearings that allow the crankshaft to turn freely are worn out,
the crankshaft cannot turn so the engine cannot run.

. If the valves do not open and close at the right time or at all, air
cannot get in and exhaust cannot get out, so the engine cannot run.

. If someone sticks a potato up your tailpipe, exhaust cannot exit the
cylinder so the engine will not run.

«If you run out of oil, the piston cannot move up and down freely in
the cylinder, and the engine will seize.

In a properly running engine, all of these factors are within tolerance.

As you can see, an engine has a number of systems that help it do its job
of converting fuel into motion. We'll look at the different subsystems used in
engines in the next few sections.

Text4 Engine Valve Train and Ignition Systems

Most engine subsystems can be implemented using different technologies,
and better technologies can improve the performance of the engine. Let's look
at all of the different subsystems used in modern engines, beginning with the
valve train.

The valve train consists of the valves and a mechanism that opens and
closes them. The opening and closing system is called a camshaft. The
camshaft has lobes on it that move the valves up and down, as shown in
Figure 5.

Most modern engines have what are called overhead cams. This means
that the camshaft is located above the valves, as you see in Figure 5. The cams
on the shaft activate the valves directly or through a very short linkage. Older
engines used a camshaft located in the sump near the crankshaft. Rods linked
the cam below to valve lifters above the valves. This approach has more
moving parts and also causes more lag between the cam's activation of the
valve and the valve's subsequent motion. A timing belt or timing chain links
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the crankshaft to the camshaft so that the valves are in sync with the pistons.
The camshaft is geared to turn at one-half the rate of the crankshaft. Many
high-performance engines have four valves per cylinder (two for intake, two
for exhaust), and this arrangement requires two camshafts per bank of
cylinders, hence the phrase "dual overhead cams." See How Camshafts Work
for details.

) spark Plug Wire (@ Distributor Body ) iznition coll
(O pistributor Cap (3@ Distributor Cam ) spark Plugs
(® Rotor (® ignition Signal Sensor
© Hign Voitage @ 1znition Module

Coll Lead

Figure 6. The ignition system

The ignition system (Figure 6) produces a high-voltage electrical charge
and transmits it to the spark plugs via ignition wires. The charge first flows to
a distributor, which you can easily find under the hood of most cars. The
distributor has one wire going in the center and four, six, or eight wires
(depending on the number of cylinders) coming out of it. These ignition wires
send the charge to each spark plug. The engine is timed so that only one
cylinder receives a spark from the distributor at a time. This approach provides
maximum smoothness. See How Automobile Ignition Systems Work for more
details.

We'll look at how your car's engine starts, cools and circulates air in the
next section.

Text5 Engine Cooling, Air-intake and Starting Systems

The cooling system in most cars consists of the radiator and water pump.
Water circulates through passages around the cylinders and then travels
through the radiator to cool it off. In a few cars (most notably Volkswagen
Beetles), as well as most motorcycles and lawn mowers, the engine is air-
cooled instead (You can tell an air-cooled engine by the fins adorning the
outside of each cylinder to help dissipate heat.). Air-cooling makes the engine
lighter but hotter, generally decreasing engine life and overall performance.
See How Car Cooling Systems Work for details.

So now you know how and why your engine stays cool. But why is air
circulation so important? Most cars are normally aspirated, which means that
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air flows through an air filter and directly into the cylinders. High-performance
engines are either turbocharged or supercharged, which means that air
coming into the engine is first pressurized (so that more air/fuel mixture can be
squeezed into each cylinder) to increase performance. The amount of
pressurization is called boost. A turbocharger uses a small turbine attached to
the exhaust pipe to spin a compressing turbine in the incoming air stream. A
supercharger is attached directly to the engine to spin the compressor.

See How Turbochargers Work for details.

Increasing your engine's performance is great, but what exactly happens
when you turn the key to start it? The starting system consists of an electric
starter motor and a starter solenoid. When you turn the ignition key, the
starter motor spins the engine a few revolutions so that the combustion process
can start. It takes a powerful motor to spin a cold engine. The starter motor
must overcome:

«All of the internal friction caused by the piston rings

- The compression pressure of any cylinder(s) that happens to be in
the compression stroke

. The energy needed to open and close valves with the camshaft

+All of the "other" things directly attached to the engine, like the
water pump, oil pump, alternator, etc.

Because so much energy is needed and because a car uses a 12-volt
electrical system, hundreds of amps of electricity must flow into the starter
motor. The starter solenoid is essentially a large electronic switch that can
handle that much current. When you turn the ignition key, it activates the
solenoid to power the motor.

Text 6 Engine Lubrication, Fuel, Exhaust and Electrical Systems

When it comes to day-to-day car maintenance, your first concern is
probably the amount of gas in your car. How does the gas that you put in
power the cylinders? The engine's fuel system pumps gas from the gas tank
and mixes it with air so that the proper air/fuel mixture can flow into the
cylinders. Fuel is delivered in three common ways: carburetion, port fuel
injection and direct fuel injection.
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. In carburetion, a device called a carburetor mixes gas into air as the
air flows into the engine.

«In a fuel-injected engine, the right amount of fuel is injected
individually into each cylinder either right above the intake valve (port
fuel injection) or directly into the cylinder (direct fuel injection).

Oil also plays an important part. The lubrication system makes sure that
every moving part in the engine gets oil so that it can move easily. The two
main parts needing oil are the pistons (so they can slide easily in their
cylinders) and any bearings that allow things like the crankshaft and camshafts
to rotate freely. In most cars, oil is sucked out of the oil pan by the oil pump,
run through the oil filter to remove any grit, and then squirted under high
pressure onto bearings and the cylinder walls. The oil then trickles down into
the sump, where it is collected again and the cycle repeats.

Now that you know about some of the stuff that you put in your car, let's
look at some of the stuff that comes out of it. The exhaust system includes the
exhaust pipe and the muffler. Without a muffler, what you would hear is the
sound of thousands of small explosions coming out your tailpipe. A muffler
dampens the sound. The exhaust system also includes a catalytic converter.
See How Catalytic Converters Work for details.

The emission control system in modern cars consists of a catalytic
converter, a collection of sensors and actuators, and a computer to monitor and
adjust everything. For example, the catalytic converter uses a catalyst and
oxygen to burn off any unused fuel and certain other chemicals in the exhaust.
An oxygen sensor in the exhaust stream makes sure there is enough oxygen
available for the catalyst to work and adjusts things if necessary.Besides gas,
what else powers your car? The electrical system consists of a battery and an
alternator. The alternator is connected to the engine by a belt and generates
electricity to recharge the battery. The battery makes 12-volt power available
to everything in the car needing electricity (the ignition system, radio,
headlights, windshield wipers, power windows and seats, computers, etc.)
through the vehicle's wiring.
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Text 7 Engine Questions and Answers

Here is a set of engine-related questions from readers and their answers:

-What is the difference between a gasoline engine and a diesel
engine? In a diesel engine, there is no spark plug. Instead, diesel fuel is
injected into the cylinder, and the heat and pressure of the compression stroke
cause the fuel to ignite. Diesel fuel has a higher energy density than gasoline,
so a diesel engine gets better mileage. See How Diesel Engines Work for more
information.

-What is the difference between a two-stroke and a four-stroke
engine? Most chain saws and boat motors use two-stroke engines. A two-
stroke engine has no moving valves, and the spark plug fires each time the
piston hits the top of its cycle. A hole in the lower part of the cylinder wall lets
in gas and air. As the piston moves up it is compressed, the spark plug ignites
combustion, and exhaust exits through another hole in the cylinder. You have
to mix oil into the gas in a two-stroke engine because the holes in the cylinder
wall prevent the use of rings to seal the combustion chamber. Generally, a two-
stroke engine produces a lot of power for its size because there are twice as
many combustion cycles occurring per rotation. However, a two-stroke engine
uses more gasoline and burns lots of oil, so it is far more polluting. See How
Two-stroke Engines Work for more information.

. You mentioned steam engines in this article -- are there any
advantages to steam engines and other external combustion engines? The
main advantage of a steam engine is that you can use anything that burns as the
fuel. For example, a steam engine can use coal, newspaper or wood for the
fuel, while an internal combustion engine needs pure, high-quality liquid or
gaseous fuel. See How Steam Engines Work for more information.

«Are there any other cycles besides the Otto cycle used in car
engines? The two-stroke engine cycle is different, as is the diesel cycle
described above. The engine in the Mazda Millenia uses a modification of the
Otto cycle called the Miller cycle. Gas turbine engines use the Brayton cycle.
Wankel rotary engines use the Otto cycle, but they do it in a very different way
than four-stroke piston engines.

+-Why have eight cylinders in an engine? Why not have one big
cylinder of the same displacement of the eight cylinders instead? There are
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a couple of reasons why a big 4.0-liter engine has eight half-liter cylinders
rather than one big 4-liter cylinder. The main reason is smoothness. A V-8
engine is much smoother because it has eight evenly spaced explosions instead
of one big explosion. Another reason is starting torque. When you start a V-8
engine, you are only driving two cylinders (1 liter) through their compression
strokes, but with one big cylinder you would have to compress 4 liters instead

Text 8 Diesel Engines

One of the most popular HowStuffWorks articles is How Car Engines
Work, which explains the basic principles behind internal combustion,
discusses the four-stroke cycle and talks about all of the subsystems that help
your car's engine to do its job. For a long time after we published that article,
one of the most common questions asked (and one of the most frequent
suggestions made in the suggestion box) was, "What is the difference between
a gasoline and a diesel engine?"

Diesel's story actually begins with the invention of the gasoline engine.
Nikolaus August Otto had invented and patented the gasoline engine by 1876.
This invention used the four-stroke combustion principle, also known as the
"Otto Cycle," and it's the basic premise for most car engines today. In its early
stage, the gasoline engine wasn't very efficient, and other major methods of
transportation such as the steam engine fared poorly as well. Only about 10
percent of the fuel used in these types of engines actually moved a vehicle. The
rest of the fuel simply produced useless heat.

Rudolf Diesel, inventor of the diesel engine.
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In 1878, Rudolf Diesel was attending the Polytechnic High School of
Germany (the equivalent of an engineering college) when he learned about the
low efficiency of gasoline and steam engines. This disturbing information
inspired him to create an engine with a higher efficiency, and he devoted
much of his time to developing a "Combustion Power Engine." By 1892 Diesel
had obtained a patent for what we now call the diesel engine.

If diesel engines are so efficient, why don't we use them more often? You
might see the words "diesel engine" and think of big, hefty cargo trucks
spewing out black, sooty smoke and creating a loud clattering noise. This
negative image of diesel trucks and engines has made diesel less attractive to
casual drivers in the United States -- although diesel is great for hauling large
shipments over long distances, it hasn't been the best choice for everyday
commuters. This is starting to change, however, as people are improving the
diesel engine to make it cleaner and less noisy.

If you haven't already done so, you'll probably want to read How Car
Engines Work first, to get a feel for the basics of internal combustion. But
hurry back -- in this article, we unlock the secrets of the diesel engine and
learn about some new advancements.

Text9  Diesel Engines vs. Gasoline Engines

In theory, diesel engines and gasoline engines are quite similar. They are
both internal combustion engines designed to convert the chemical energy
available in fuel into mechanical energy. This mechanical energy moves
pistons up and down inside cylinders. The pistons are connected to a
crankshaft, and the up-and-down motion of the pistons, known as linear
motion, creates the rotary motion needed to turn the wheels of a car
forward.Both diesel engines and gasoline engines covert fuel into energy
through a series of small explosions or combustions. The major difference
between diesel and gasoline is the way these explosions happen. In a gasoline
engine, fuel is mixed with air, compressed by pistons and ignited by sparks
from spark plugs. In a diesel engine, however, the air is compressed first, and
then the fuel is injected. Because air heats up when it's compressed, the fuel
ignites.
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The following animation shows the diesel cycle in action. You can
compare it to the animation of the gasoline engine to see the differences.

The diesel engine uses a four-stroke combustion cycle just like a gasoline
engine. The four strokes are:

.Intake stroke -- The intake valve opens up, letting in air and
moving the piston down.

« Compression stroke -- The piston moves back up and compresses
the air.

«Combustion stroke -- As the piston reaches the top, fuel is
injected at just the right moment and ignited, forcing the piston back
down.

«Exhaust stroke -- The piston moves back to the top, pushing out
the exhaust created from the combustion out of the exhaust valve.

Remember that the diesel engine has no spark plug, that it intakes air and
compresses it, and that it then injects the fuel directly into the combustion
chamber (direct injection). It is the heat of the compressed air that lights the
fuel in a diesel engine. In the next section, we'll examine the diesel injection
process.

Compression

When working on his calculations, Rudolf Diesel theorized that higher
compression leads to higher efficiency and more power. This happens because
when the piston squeezes air with the cylinder, the air becomes concentrated.
Diesel fuel has a high energy content, so the likelihood of diesel reacting with
the concentrated air is greater. Another way to think of it is when air molecules
are packed so close together, fuel has a better chance of reacting with as many
oxygen molecules as possible. Rudolf turned out to be right -- a gasoline
engine compresses at a ratio of 8:1 to 12:1, while a diesel engine compresses at
a ratio of 14:1.

34


http://computer.howstuffworks.com/web-animation.htm
http://auto.howstuffworks.com/engine.htm

35



[Moamucano B neyats 30.10.2014. VYeciu. neu. 1. 2,2 Tupax DK3.
[leyats odceTHas!. Bymara nucyas. 3aka3 Ne

Otneuarano: PO Bol'Y, r. Bosoraa, yi. C. Op:oga, 6

36



	Text 1              Internal Combustion
	Text 2       Basic Engine Parts
	Spark plug
	Valves
	Piston
	Piston rings
	Connecting rod
	Crankshaft
	Sump

	Text 3        Engine Problems
	Text 4           Engine Valve Train and Ignition Systems
	Text 5         Engine Cooling, Air-intake and Starting Systems
	Text 6         Engine Lubrication, Fuel, Exhaust and Electrical Systems
	Text  7          Engine Questions and Answers
	Text 8        Diesel Engines
	Text 9      Diesel Engines vs. Gasoline Engines
	When working on his calculations, Rudolf Diesel theorized that higher compression leads to higher efficiency and more power. This happens because when the piston squeezes air with the cylinder, the air becomes concentrated. Diesel fuel has a high ener...

