AHIINACKHUHA SI3BIK

JAJIA CTYACHTOB aBTOMOﬁl/IJIbHLIX, ABTOAOPOYKHbIX H
MAIINMHOCTPOUTC/IbHDBIX crenuaJbHOCTEeN
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IpeaucaoBue

JlanHoe y4deOHOe TocoOMe mpeaHa3Hadaercs i cryiaeHtoB |l kypca
aBTOMOOUIILHOTO (aKysibTeTa BCEX CIENHATBHOCTEH: aBTOMOOWIM, JABUTATENd
BHYTPEHHETO CrOpaHus, aBTOMOOWJIM U aBTOXO3SMCTBO, a TakKkKe JOPOXKHBIE U
CTpOUTEIbHBIC MamuHbL. [locoOMe COCTaBIEHO B COOTBETCTBHHM C TPEOOBAHUSIMU
THUTIOBOM MPOTPAMMBI TI0 aHTIIUHCKOMY SI3BIKY JIUISI TEXHUYECKUX BY30B.

ABTOpbl ~ OPUEHTHUPOBAINCH  HA  KOHEUYHYIO 1neiabr  o0ydeHus,
MpeayCMaTPUBAIONIYI0 PA3BUTHE HABBIKOB UTCHHS JUTEPATyphl MO CHENHATBHOCTH
JUTSI TIOTTyYeHUsI HHPOPMAITHH.

bonpmioe  KOAMYECTBO  COBPEMEHHOM  MH(OpMAuU  BBI3BIBAET  POCT
CHEIUATbHON HAYYHOU JIUTEPATYPHI, KOTOPYIO HEOOXOAMMO YUTATh U IOHUMATh.

YMeHUe MOHUMATh CHEIUATU3UPOBAHHBIE TEKCTHI SIBIAECTCS HEOTHEMIIEMOM
YacThIO MPHU MOATOTOBKE CIIEHUAIUCTOB B TOW WM MHOW OOJIACTH, YTO U SIBIIAETCS
HEIMOCPEICTBEHHOMN 1EJIbI0 JAaHHOTO TocoOust. Jlpyras 1eib- 3T0 pa3BUTHE HABHIKOB
MEepeBO/ia Ha PYCCKUM S3bIK OPUTHHAIBHOW JUTEpaTypbl. TemaTHUecKue 3a/laHus
nocoOusi  CIHOCOOCTBYIOT  pPa3BUTHUIO  PEUEBBIX  HABBIKOB W YMEHHH B
npodeccuonansHoil chepe kommyHukanuu. [Ipu cocraBieHun ydyeOHOTO mocoOus
aBTOPHI yACIWIA OOJIbIIIOE BHUMaHUE MNpobieMe oTOopa SI3bIKOBOrO MaTepuayia B
IJIaHE TOJTOTOBKU CTYJEHTOB K Mpo(ecCHOHAIBbHOMY OOIIEHHI0 Ha aHTJIMHCKOM
A3bIK€ PAOOTHUKOB aBTOTPAHCHOPTA.

ITpu oTGOpe TEKCTOBOrO MaTepuasa B KaueCTBE OCHOBHOT'O KPUTEPHS CIIYKHUJIa
nH(pOpMaTUBHAS 1IEHHOCTh TEKCTOB M UX COOTBETCTBUE MHTEPECAM CTYJECHTOB.

ITocoOue n3 4 caMOCTOSATENILHBIX M 3aKOHYCHHBIX OJIOKOB, OXBAaTBHIBAIOIIHMX
CJIEAYIOIINE TEMBI:

1. Car, its parts and systems

2. Trucks and Road Construction Vehicles

3. Future automobile Industry Trends

4. The history of the Open Joint-Stock Company “GAZ”

OtoOpaHHbIE W3 OPUTUHAIBHBIX HCTOYHUKOB (HCIIOIBH30BAJIMCH MaTEPUAIIBI
MEePUOINYECKON 3apyOeKHON TedaTH) TEKCThl JAI0T MPEACTaBICHHE O TJIaBHBIX
COCTaBJISIIONIMX AaBTOTPAHCIIOPTHOTO CPEACTBA, MPUHIUNAX JEHUCTBUSI OTIEIbHBIX
KOMIIOHEHTOB ~ aBTOMOOWJIA, O ero Oyaymem pa3BuTUM. KaxXaplii  TEKCT
COOTBETCTBYIOIIETO OJIOKA WIUTIOCTPUPOBAH PUCYHKOM M CXEMaMU OTJIEIbHBIX Y3JIOB
aBTOMOOMJIS, COMPOBOXKIAEMbIE TEPMUHOJIOTUUECKUM CIIOBAPEM.



Unit 1
Car, its parts and systems
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Text |
An average automobile

An average automobile is made of roughly 14000 parts, which can be divided
into several structural and mechanical subsystems.

The most basic of these is the body of the automobile, which contains the
passenger and storage space as well as the engine compartment. It is usually
classified according to the number of doors and the type of roof it has (e.g., two-door
hardtop) and is made of molded steel, which is painted and treated to retard
corrosion. The body sits upon the chassis, a steel frame that also supports the engine,
wheels, axle assemblies, transmission, steering mechanism, brakes, and suspension
members.

The internal-combustion gasoline engine, with reciprocating pistons and a four-
stroke cycle, is the most widely used power plant. In the United States in the 1940s
engines were developed in size and design from four cylinders to the more powerful
configuration of eight cylinders in a "V" shape. Since the 1970s, however, the trend
has been toward smaller, less powerful and more efficient engines. A transmission-
comprised of shafts, gears, and a clutch-is installed between the engine and the
driving wheels to allow the engine to be disconnected when the engine is started and
idling and to make the most efficient use of the engine's power varying loads.
Transmissions are of two types: those in which the gears are shifted manually by the
driver and those where the gears are shifted automatically by such a device as a
hydraulic torque converter.

To control it once it is in motion, a car is equipped with steering and braking
systems. The steering system consists of a series of linkages and gears that transmit
the movement of the steering wheel to the front wheels. One braking system employs
two semicircular "shoes™ at each wheel that when activated press outward against the
inner surfaces of drums attached to each wheel. More recently disk brakes, in which a
clamp squeezes a disk attached to the wheel, have been used.

Automobiles have complex electrical systems that consist of a storage battery,
alternator (alternating-current generator), devices for starting the engine and for
vehicle operation (e,g., headlights and windshield wipers), and such accessories as
heaters and radios. The battery provides enough power to engage the starting motor
and to activate the ignition system. Once the engine is started, the alternator
continually recharges the battery and supplies power to the other electrical
equipment.

There are several other important subsystems. The fuel system provides storage
space for the fuel, transports it to the engine, and mixes it with air for combustion in
the engine. The exhaust system vents exhaust gases by way of a muffler, which helps
reduce engine noise. The lubrication system keeps friction from wearing out moving
parts. Relatively lightweight motor oils are used in the engine, and heavier weight
oils and greases are used in such parts as transmissions and wheel bearings, the
cooling system keeps the engine from overheating, generally by means of liquid



coolant, although many engines are air cooled. The suspension system, comprised of
coil or leaf springs and shock absorbers, is combined with the tires to cushion the
vehicle from the shock caused by driving over irregular surfaces. In addition, tires
come in a variety of tread designs to provide traction in all driving conditions.

I. Match the sentences on the left with the nouns on the right:

1. The mechanism used for stopping
thecaris ....

2. The mechanism used for changing
the speed is ....

3. The mechanism used for a)
brakes;

connecting (or disconnecting) the
engine from the gearbox is....

4. The unit carrying the power from

the engine to the car wheels is ....

5. The instrument measuring the
speed of the car is ...

a) clutch;
b) gearbox;
c) brakes.

a) brakes;
a) clutch;
C) steering system.

a) power plant;
b) power train;
C) chassis.

a) heater;
b) lights;
C) speedometer.

I1. Make up an individual dictionary of 15 words from the given text.

I11. a) Read the following text; b) Learn the names of various parts of a car.




Let’s have a look at the car in the picture. It shows the outside view of the car.
Now, learn the names of its various parts. The main parts of a car’s body are: roof
(1), doors (2), boot (3), wing (4), hood (5). There is a roof rack (6) on the car roof.

The lights: headlights (7), sidelights (8), indicator lights (9) and rear lights

(10).

The windscreen (11) is fitted with windscreen wipers (12).
Pay attention to a number plate (13) with the registration number (14), which is

under the bumper (15).

IV. Name all the parts of a car according to their reference numbers.

V. Math the names of the car elements with their definition.

1. windscreen 1
2. clutch 2
3. exhaust pipe 3.
4. steering wheel

5. tyre 4,
6. bonnet 5
7. brake

8. speedometer 6.
9. acceleration 7.
10.gear lever 8.
11.bumper

12.boot 9.

. band of rubber over wheels
. instrument to measure speed

mechanism for reducing speed and

stopping
wheel used to guide a car

. protective metal bar at front and back

of a car

device used to increase speed

place for luggage at back of car
outlet to allow carbon monoxide gas
to escape

device for changing gears

10. cover for engine
11. front window
12. mechanism for engaging and

disengaging gears



V1. What does it for and how it works?

Example: Engine serves to provide energy to make a vehicle go.

steering wheel

gear box
gear level
clutch pedal
brake pedal
chassis
bumpers
doors

head lights
bonnet
wings

tires
wheels
windscreen
roof

boot
dashboard
seats
radiator
indicators

to light the road ahead when it is dark
to cover the engine

to present mud from getting into the
outer parts of the car

to prevent jolting and make driving
smooth

to make it possible for the car to run

to protect the driver and passengers
from rain, dust and strong wind

to protect people from rain and
sunshine

space for transporting luggage

to place the instruments of the car

to sit upon

to radiate heat in order to cool the
engine

to steer the car

to change the gears

to disconnect the crankshaft of the
engine from the gear box making it
possible to change gears

to stop or slow down the car

to shift the gears with the help of a gear
level

to put(maintain) the body of the car and
the engine on the frame

to show the direction of the car

to protect the front and rear parts of the
car from bumping

to let people in and out of the car

10



Ground Vehicle Systematics

sedan, saloon, notchback three-box car - cenan,
TPeX0ObEMHBIM JIETKOBOU aBTOMOOMJIb (3aKphITHIH
aBTOMOOWJIb C JKECTKOW KpBIIIeH, ABYMS psJiaMHU CUJCHUH,
JBYMSI WJIA 4YETBIPbMSI JBEPSIMH, OTIEIbHBIMU MOTOPHBIM
OTCEKOM, CAJIOHOM U Oara’xHUKOM

hatchback, fastback, two-box car x>tubek, aBTOMOOMIEL C
JIBYXOOBEMHBIM Ky30BOM (3aKpBIThIii aBTOMOOMIIb C KECTKOU
KpBIILICH, OBYMs pSOaMU CUIAEHUM, ABYMS WIH YETBIPbMS
OOKOBBIMM [JIBEpSIMH, OTJAEIbHBIM MOTOPHBIM OTCEKOM U
CaJIOHOM, OOBETMHEHHBIM C Oara)XHbIM OTJEJICHUEM )

cabriolet, convertible  kabpuonmer, aBTOMOOMIbL C
yOuparomencst MATKO KpbIIIei, OTKPBITHIM aBTOMOOWIIH

Coupe Kyme, 3aKpbITBIA JBYXJABEPHBIA JABYXOOBEMHBIN

aBTOMOOWJIb C OJJHUM WJIU IBYMS PsIIaMU CUACHUN ‘O%

roadster, spider poxacrep, cnaiinep (Kyme-kaOpuoJeT,
CIIOPTUBHOE KYII€ CO CbeMHOM KPBIIIEH)

coupe-cabriolet kyne-kabpuoser (KaOpHOJET C KECTKOMH
yOuparomencst KpbIieil)

station wagon, estate car ynuBepcan, aBTOMOOWIIb C
IPy30MaCcCaXUPCKUM Ky30BOM (3aKPBITHIH aBTOMOOHWIB C
JKECTKOM  KpBIIIEH, JABYMSA-TpEMs pSAaMU  CUICHUU,
YEThIPbMsI OOKOBBIMHU JIBEpSIMHU, OJHOUN 3aJHEN JBEpHIO,
PAaCIONIOKEHHON TOYTH BEPTUKAIBHO, U JIBYyXOOHBEMHBIM
KYy30BOM C  YyBEJIMYEHHBIM  00BEMOM  OarakxHoro
OTJICJICHUS])

MinivanyHuBepcall MOBBIIIEHHON BMECTUMOCTH, MHHUBAH
(0THOOOBEMHBIN aBTOMOOWIIb C YKECTKOW KpBIIIEH, TpeMs
psaMu CUJICHUN, YEeThIPhbMSI OOKOBBIMU JIBEPSMH U OHOU
3QJIHEH IBEPHIO, MpeIHa3HAYSHHBIN IS IEPEBO3KHU 7-8
MaCCAKUPOB)

11



ail-terrain vehicle, cross-country vehicle

JETKOBOM  aBTOMOOWJIb  TMOBBIIICHHOW  MPOXOAUMOCTH
(MTOTHOMPHUBOIHBIA aBTOMOOMIIb C JKECTKUM WM ChEMHBIM
BEPXOM U JBYXOOBEMHBIM KYy30BOM)

delivery van pa3Bo3HO#l (pyproH BaroHHOW KOMITOHOBKH,
HpeIHa3HAYCHHBIN TS IEPEBO3KU MEJIKUX MApPTUil IPY30B

Commercial vehicles

multipurpose truck rpy3oBoii aBTOMOOWIL  OOILIErO
Ha3HAYCHUS

pickup mukam (rpy30BOii aBTOMOOWIBL MO IPy30MOIb- ﬁ

€MHOCTU C OOPTOBBIM  Ky30BOM Ha IIIaCCU JIETKOBOTO
aBTOMOOMIIS)

drawbar train (tractor and trailer) npunenHoi -
aBTOMOE31 (TATray ¢ MPUIICTIOM)

semitrailer rig (tractor and semitrailer) cenenbHbIi
aBTOMOE3/ (TAray ¢ MOJYIPULICTIOM)

m
fO\ Ol O 010
dump truck aBTomMo6uIB-camocBan Ia—b

Self-propelled earthmoving equipment

track-type tractor ryceHWYHBI TPOMBIILICHHBI TPAaKTOP %
00111er0 Ha3HAUEHUS -

track-type bulldozer- OyJIb103ePHO-PBIXJIUTEIBHBIHN
(Gynba03epHBIii) arperat Ha 6a3e I'yCEHUYHOTO IPOMBIILIEHHOTO %
TpakKTopa ()Y ®

12



hydraulic  track-type  excavator  ruapaBIMYeCKHiA
I'YCEHUYHBIM SKCKaBaTOp C oOpaTHOM Jiomarod (oOpaTHBIM
KOBIIIOM)

hydraulic =~ wheel-type  rugpaBiMyeckuii  KOJIECHBIH
AKCKaBaTOp C 00paT-3KCKABATOPHHOH Jionatod (oOpaTHBIM
KOBIIIOM)

front shovel hydraulic excavator ruapaBIHuecKuii
TYCEHHYHBI DKCKaBaTOp C MPSMOU JIOMATOW (TPSIMBIM
KOBITIOM)

backhoe loader xonecHslit 5kckaBaTOp-TIOrPy34nK

pipelayer tpyOoykiaauuk

v

wheel tractor scraper CaMOXOJIHBIA KOJIECHBIM ‘w

ckperep (C OTHOOCHBIM TATa4yoM)

wheel-type bulldozer  konecHbIit OyJIB103Ep

wheel-type loader kosiecHbIil KOBIIOBBII TOTPY3YUK

track-type loader rycenn4HbIii KOBIIOBBII MTOTPY3UHK

soil, asphalt compactor kaTtok is YIJIOTHEHHS
rpyHTa, acdanbTa

off-highway (off-road) dump truck xapsepubrit
caMOCBall, HpeI[HaBHa‘IeHHHﬁ AJIA OKCIUTyaTalliyi BHC
IOCCEUHBIX 10POT

articulated dump truck couseHeHHBIN caMOCBa

13



Text 11

Frame, unitized (chassis less) body and running gear

. —
/ 2 2
s S

T U

Frame | Pama
1 — cruciform (X-cross, X-form cross) 1 — kpecroobpasnas (X-o0pa3Hast)

member norepeunHa (0Oanka)
2 — frame member 2 — morepeyrHa pambl
3 — frame side member (girder) 3 — JTIOHXEpOoH
4 — Kick-up of frame (swept wheel 4 — u3rub pambl HaJ 3aJHAM MOCTOM

arch, upsweep of frame)

The frame of the motorcar supports all the driving units such as engine
transmission and rear axle; besides, it is meant for the attachment of the spring
system, front axle and steering system. In assembled condition, all these
components are called the “chassis." The body is placed on the frame and
tightly bolted. The most simple type of motorcar frame has two side members
made of cold-rolled channel-section steel. They are connected by a number of
cross members which support the radiator and the engine.

The most important requirement of the frame is that it shall be stiff and
strong enough to resist the twisting and bending forces to which it is subjected,
particularly when the vehicle is traveling over rough roads. Since the introduction
of the independent wheel suspension by transverse springs etc., the shapes of the
frames have changed considerably.

For some modern passenger cars and buses, the frameless construction, the
so-called "chassis less body" is now used. In this case, the body is designed so stiff
that it replaces the frame. All the units, such as engine, transmission, axle casing,
springs and steering, otherwise arranged on the frame, are attached to the body.
Therefore, only a limousine or bus body can be used for a chassis-less construction

14



since only these bodies may be built sufficiently resistant to torsion due to their
particular type of construction.

A special type of frameless construction is the platform construction; in this
case, the frame has been replaced by a corrugated continuous bottom plate. This
construction can be used only for independent wheel suspension with front-wheel
drive or rear-mounted engine since it has no oscillating universal shaft. It combines
the advantages of light-weight construction and the possibility to attach various
bodies. In addition, the continuous bottom plate offers a good protection against
dirt and it permits convenient clearing.

Text 111

An Automobile Electric System

Unitized body structure | KoneTpykuus Hecymero Ky3oBa

1 — radiator grille 1 — pemerka paguaropa

2 — radiator cross-member 2 — morepeyrHa paguaTopa

3 — fender 3 — KpBLIO

4 — firewall (bulkhead) 4 — muT mepeaKa

5 — hood 5 — karot

6 — front door 6 — mepeaHsis 1BEPh

7 —windshield pillar 7 — cTOlKa BETPOBOTO OKHA

8 — rear door 8 — 3aaHsIs1 1BEPh

9 — front roof frame 9 — mepeaHsIs MOTIepeUrnHA KPBIIITH

15



10 - roof reinforcing cross-piece
11 — side roof frame

12 — rear roof frame

13 — roof panel

14 — boot lid

15 — tonneau window mount
16 — rear bumper

17 — C-pillar (post)

18 — tonneau

19 — middle floor panel

20 — side member

21 — B-pillar (post)

22 — A-pillar (post)

10 — monepeunHa KpbIu

11 — GoxOBHHA KPHIIIH

12 — 3agHss onepeurnHa KPBIIITN
13 — kpebImma

14 — xppimrka 6araxHUKa

15 — pamka okHa OOKOBHHBI
16 — 3agHMit 6ammep

17 — 3agHss cTOMKA Ky30Ba
18 — GokoBuHa 3a/1Ka

19 — 3agHss yacTh mmoJia

20 — mopor

21 — cpenHssa cTOMKA Ky30Ba
22 — mepenHss CTOMKA Ky30Ba

23 — front floor panel 23 — mepeaHssA YacTh MMoJia
24 — front frame side member (girder) 24 — nepeauuii JIOHXEPOH
25 — front cross-member 25 — mepenHss IonepeYrHa
26 — front bumper 26 — epenHuii 6amrep

Y heater ‘l"
'PE- o -
' ‘-.i- i m%mn ok
head- q c%il ignition
lights switch
o==lo} \,_®.|I|I| Hi»

Fig. 1

Fig.1 shows a simplified diagram of an automobile electric system. Lights, radio,
heater_and ignition are all connected in parallel with the storage battery of the car.
An ammeter is placed between the battery and all the other apparatuses so that it
measures the total current being drawn by them. When the ignition switch is turned
on and current is drawn by the ignition coil, the ammeter shows a discharge.
Lights, heater and radio also cause a discharge. When the motor is started and the
generator begins to function, the ammeter shows a charge going into the storage
battery. The generator, which is driven by the motor, is now supplying all the
electric energy needed in addition to recharging the battery.

Task
a) Study the drawings in Fig.1;
b) Read the text and find out the meanings of the underlined terms without

using a dictionary.

16



Text IV

THE INTERNAL COMBUSTION ENGINE
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Fig.1. Sectional view of five-cylinder in line diesel engine
Puc.1. IlpogoabHblii pa3pe3 An3eJ1bHOI0 ABUTATES ¢ NATHIO HHJIUHAPAMM,
pacno0;KeHHbIMH B Psij

1 — exhaust valve

2 — camshaft bearing

3 — double bushing chain

4 — oil filler neck

5 — camshaft, an overhead camshaft

6 — oil pipe for camshaft lubrication

7 — warm-up regulator

8 — tapered needle for idling
adjustment

9 — fuel pressure pipe (fuel pressure
line)
10 — fuel leak line (drip fuel line)
11 — cylinder head gasket
— injection nozzle (spray nozzle)

13 — cylinder head

14 — heater plug

15 — piston with piston rings and oil
scraper ring

16 — flywheel

17 — crankshaft

18 — connecting rod (piston rod)

19 — crankcase

17

1 — BbIIyCKHOM KJ1anaH

2 — NOJIUITHUK pacipeAeIuTeIbHOro Bajia

3 — nens (MPUBO/A) IBYXBTYJIOYHAS

4 — ropyI0BUHA MacCJIOHAJIMBHOI'O OTBEPCTHS

5 — pacnpenBai, BEpXHUH pacnpeennTeIbHbIH
BaJl

6 — MacIompoBO U CMa3KH pacipeaBaia

7 — perysisTop noorpesa

8 — urospuaTeIil KiNanaH (kaporopamopa) s
PEryJIMpOBKH YUCIIa 000POTOB XOJIOCTOrO
xoza

9 — TONMIMBOIIPOBO/T BBICOKOTO JAABJICHUS

10 — Tpy6onpoBo oAy TOIIUBA

11 — mpoxkJaaKa roJ0BKU OJIOKA MIJIUHIPOB

12 — pacnbuistonas (BIPHICKABAOIIAS )
dbopcyHka

13 — ronoBka 0;10Ka UIMHAPOB

14 — 3ananbHas cBeua

15 — mopI1eHb ¢ NOPUIHEBBIMU U

MAacCJIOChEMHBIMH KOJIbIITAMH

16 — MmaxoBuK, 3y04aToe KoJIeco

17 — xoneHyaThIi Baj

18 — matyn

19 — kaprep aBurarens



20 — oil bleeder screw

21 — oil pump

22 — thrust washer

23 — vibration damper

24 —fan

25 — intermediate gear shaft for the
injection pump drive

26 — injection timer unit

27 — vacuum pump (low-pressure
regulator)
28 — fan clutch for viscous drive

29 — cam for vacuum pump
30 — water pump (coolant pump)

31 — cooling water thermostat

20 — npoOKka MacIOCIUBHOTO OTBEPCTHS

21 — macngHbIN HacoC

22 — ynopnas maiiba

23 — BUOPOMOTJIOMIAOIIHK aeMIidep

24 — BEHTUJIATOP

25 — MPOMEKYTOYHBIN BaJl TPUBOIA
yIpaBIeHUS HACOCOM BIIPHICKUBAHUS

26 — OJIOK yIpaBJIeHUS CHHXPOHHM3AIIUN
BIIPBICKA

27 — BaKyyMHBIH HacoC (PeryJsaTop HU3KOTO
JTaBJICHUS )

28 — Mmy(dTa BEHTHISATOPA TOJT TPUBOJ U3
AIIACTUYHOMN PE3UHBI

29 — KyJIa4OK BaKyyMHOT'O Hacoca

30 — BoasiHOM HAcocC, oMITa (OXJIaXAaroIei
JKHUJIKOCTH )

31 — TepMoOCTaT OXJIAXKTAFOIIEH YKHIKOCTH
(BOJIBI)

It is known that for a long time scientists were looking for ways of
converting fuel directly into power. As a result they invented the internal
combustion engine in which the fuel is converted directly into power within the

engine's cylinder.

10

Fig.1. The carburettor:

1 — fuel tank; 2 — small-diameter pipe; 3 — inlet pipe; 4 — inlet valve; 5 — exhaust pipe; 6 —
exhaust valve; 7 — sparking-plug; 8 — cylinder; 9 — piston; 10 — connecting rod

The method of turning refined petrol into power is as follows: The petrol is
stored in the tank, which is connected by a small diameter pipe to the carburetor —
a device for turning it into gas and mixing it with air in the correct proportions. The
carburetor is attached to the inlet pipe. The explosive petrol-air mixture is sucked
into the engine's cylinder through the inlet pipe and, at the correct instant, is
exploded by an electric spark inside the cylinder at the point of the sparking plug.



When all the work is extracted from the gas, the exhaust valve opens and the
burnt gas escapes through the exhaust pipe into the air. The problem is to convert
the latent power of the gas in the inlet pipe into the power which will be driving a
car.

Let us imagine the engine with the piston near the top of its stroke. The
piston is descending and the gas is being sucked into the engine past the open inlet
valve. This is the first phase of the cycle, and it is called the suction or induction
stroke because the gas is being sucked into the cylinder.

Fig.1. The four strokes of the internal combustion engine:
1 —inlet valve; 2 — exhaust valve; 3 — piston; 4 — cylinder

When the piston reaches the bottom of the stroke, the inlet valve closes.
Now the cylinder is filled with clean explosive gas and the piston begins to ascend
to the top of the cylinder. This is the second or compression stroke, so called
because the gas is being compressed. By the time the piston reaches the top of the
stroke, the charge is fully compressed and a spark appears at the sparking-plug
point, igniting the charge. The pressure of the gas within the cylinder immediately
rises and the piston is pushed down with considerable force. It is the force which
drives the car, and the third stroke is therefore called the "power" or "firing" stroke.
One must remember that this is the only stroke during which the gas is doing any
useful work. The momentum supplied to the flywheel by this stroke makes it
possible for the other three strokes to occur.

Engines | iBurarenn

19



Types of |lele MOPLIHEBBIX ABUIaTe/1eH
reciprocating-piston engines 'c KpUBOIIMIHO-IIATYHHBIM MEXaHHU3MOM

1 —in-line engine 1 — psaHBINA ABUTATEND

2 — V-, Vee-engine 2 — VV-00pa3Hblii ABUTATEINb

3 —radial engine 3 — 3Be3/1000pa3HbIi IBUTATEIIb

4 — opposed-cylinder engine 4 — BUTATEID C OMIIO3UTHBIM PACIOI0KEHUEM
[IJTHH/POB

5 — U-engine 5 - U-00pa3Hblii nBuratens (ABYXpsIHbINA
JIBHTATEb C MapajieIbHBIMA [HIHHIPAMH)

6 — opposed-piston engine 6 — aABUraTeb C PaACXOIAIMMUCS (OIIIO3UTHO

PacnoI0KEeHHbIMHU ) OPIIHIMHU

As the piston descends, the gas pressure falls and when the piston is near the
lower end of its stroke, there is little pressure left in the cylinder. When the piston
Is at the bottom of its stroke the exhaust valve begins to open and the burnt gas
rushes past the open exhaust valve into the exhaust pipe. During its ascent the
piston is pumping the exhaust gas out of the cylinder. This is the fourth and final
stroke of the cycle, and it is known as the exhaust stroke because the burnt gas is
being exhausted out of the cylinder. When the piston reaches the top of the stroke,
the exhaust valve closes and the cycle of operations is completed.

I. Answer the following questions:

. In what kind of engine is the fuel converted directly into power?
. Where is the petrol stored in the internal combustion engine?

. What is the tank connected to?

. What is a carburetor?

. Where is the petrol-air mixture exploded?

. What is it exploded by?

. What are the four strokes of the engine?

. Why is the first stroke called the suction stroke?

. Why is the second stroke called the compression stroke?

10. During which stroke is the gas doing useful work?

11. During which stroke is the exhaust gas pumped out of the cylinder?
12. When is the cycle of operations completed?

O©COoONO UL~ WN B

20



I1. Match the nouns on the left (1-14) with the Russian words (a-n) on the
right:

1. internal combustion a. MOpPIIEHb

engine b. BepxHsis MepTBasi TOUKa
2. combustion chamber C. YCTBIPEXTAKTHBIN JBUTATEIH
3. stroke d. KojeHUATHIN Baj
4. piston €. OTBEpCTHE KJIaraHa
5. top dead centre f. nBUTaTENE BHYTPEHHETO
6. bottom dead centre CrOpaHus
7. four-stroke cycle engine  g. HIKHSS MepTBas TOYKa
8. two-cycle engine h. ToruBHas cucTema
9. crankshaft I. TAKT BIIPBICKA (MONIu6a)
10. intake stroke J. IBYXTaKTHBIH JBUTATEIb
11. valve opening K. kamepa cropaHust
12. fuel system |. Xon, TakT (nopuins)
13. power stroke M. BBIXJION
14. exhaust N. pabo4unii X0 MOPIIHS

I11. Complete the sentences:

1. An internal combustion engine is called so a) inside the combustion
because gasoline is burned ... chamber;

2. The upper limit of the piston movement is b) outside the combustion
called .... chamber.

3. The lower limit of the piston movement is a) the bottom dead centre;

called .... b) the top dead centre.
4. The four-cycle engine requires ... . a) two strokes of piston
movement;

5. The mixture of air and gasoline is delivered b) four strokes of piston
into the cylinder ... movement.

a) on the power stroke;

b) on the exhaust stroke;

¢) on the intake stroke;

d) on the compression stroke.
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IV. Complete the scheme by putting the numbers below in the correct
place:

Cycle

Four-stroke cycle Operating cycle Qﬁke cycle
/ | \ -
. . . combustion
timing ignition mixing
\ 4
advance retard mixture
\4
overlappin . ) .
PPINg rich mixture lean mixture
\4 \ 4
stroke spent gases

A
A 4

top dead centre bottom dead centre

A
A 4

intake stroke exhaust stroke

A
A

compression stroke » power stroke

pabounii UK 1 TAKT CKATHS 7
TaKT BITyCKa 2 paboyasi cMech 8
B.M.T. 3 pacrpeneneHue 9
oTpaboTaBIHe 4 JIBYXTAKTHBIA ITUKII 10
rassl CropaHue 11
paboumii X0 5 Oorarasi cMeCh 12
TaKT BBITYCKa 6 OTIEpPEIKEHNE 13
H.M.T. 14 cMeceoOpa3oBaHme 18
X0J1 15 OenHasi cMECh 19
YEeThIPEXTAKTHBIM 16 3a)KUTaHUE 20
1050:9) MIEPEKPBITHE BIIyCKa U 21
LUK 17 BBIITyCKA
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V. Use numbers (1-22) below to complete the Russian scheme:

YEThIPEXTAKTHBINA LIUKJI IUKII JIBYXTaKTHBIN LUK
A 4 A 4
.| 3aKHUI'aHHC
TaKT, XOJI pabouunit UK >
v \
BEPXHSAA HVKHAA pacupeneneHue cropaHue cMmeceoOpa3oBaHue
MCpTBast MCpPTBas
TOYKa N | TOUYKa 4
> onepexeHHe pabouast cMech
A 4
TaKT TaKT pabounit
BITyCKa CXKaTus X0n R :zgiigiTHe ooraras OemHas
BEITTyCKA CMECH CMECH
TaKT
BBIITyCKa
> 3ara3JbIBaHUC OTpaGOTaBHII/Ie Tra3bl
spent gases 1 four-stroke cycle 12
mixing 2 bottom dead centre 13
two-stroke cycle 3 retard 14
combustion 4 exhaust stroke 15
top dead centre 5 lean mixture 16
stroke 6 operating cycle 17
intake stroke 7 compression stroke 18
advance 8 power stroke 19
rich mixture 9 overlapping 20
timing 10 ignition 21
cycle 11 mixture 22

VI. Complete the following sentences to show the typical features of the

engine.

a) The usual layout is to use...

1. two cylinders
2. four cylinders
3. more cylinder

S

b) Ignition is usually achieved...

1. Dby spark plug

2. by magneto
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c¢) The engine is mounted...
1. forward
2. backward
3. inthe middle

VII. Pay attention to this information and answer the questions below.

The two most common types of engine for land vehicles are the petrol
engine and the diesel engine.

Petrol engines are usually lighter and smaller than diesel engines. This
makes them cheaper, and this is why most cars and motorbikes use petrol engines.
Petrol engines are also less noisy than diesel engines. They usually go faster. On
the other hand, diesel engines use less fuel and last longer than petrol engines, and
this is why larger vehicles such as trucks and trains use them. They are also safer
than petrol engines, because there is less danger of fire.

There are two main types of petrol engine - 4-stroke and 2-stroke. All cars
and larger motor-cycles use 4-stroke engines. But the most of smaller motorbikes
use 2-stroke engines. These are lighter and smaller than 4-stroke engines, and are
therefore cheaper.

Which is the lightest of the three engines?
Which is the least expensive?

Which is the noisiest?

Which is the largest?

Which is the safest? Why?

Which uses the least fuel?

ok wdE

VIII. Translate the terms in brackets into English. Translate the
sentences from English into Russian.

1) The combustion mixture is drawn into the cylinder of an internal
combustion engine on (TakT BcachbIBaHHUs).

2) Another necessary component of the (ueTbipexTakTHBIN JBUTATENH) IS @
camshaft which controls the cams that open or close valves.

3) When the (mopmiens) nears the top of this stroke, the (Bmycknoit kianasx)
is opened and the exhaust valve closed.

4) The (xpyrsammit momenT) IS liable to be uneven in any case when the
engine is running slowly, and a (maxosuk) is fitted to the (koneHuaThIi
Ba) to damp out these variations.

5) During the (trakt Brycka) of the piston, the pressure in the (BmyckHo#
nsuratens) is below atmospheric.

6) The level of petrol in the jet is kept constant by the (rorraBkoBbIit
kiaman) and (urospuatelii kiaamnan) in the (moruaBkoBas kamepa), which
acts as a reservoir for the fuel.
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7) The (kommeHcanmoHHBIH xuKIIep) can now supply only as much petrol as
can pass through the small compensator orifice in the float chamber.

8) This difficulty is overcome by the provision of an (;kukiep x010cTOrO
xoza) in the wall of the intake manifold near the (mpoccenbhas
3aCJIOHKA).

I X. Translate the sentences from English into Russian:

1) The first fuel tried was gunpowder, with a predictably explosive result.

2) It was not until the second half of the nineteenth century that the
development of petroleum products made possible today's internal
combustion engine.

3) The Otto device was a four-stroke engine in which each piston made four
movements (two up and two down) for each combustion in the cylinder
using gasoline vaporized and mixed with air in a carburetor.

4) Since only the third stroke produces work, the piston needs help over the

other strokes.

5) Before the development of modern jet engines, to be explored in the next
unit, airplanes were powered by gasoline internal combustion engines.

6) When the mixture is ignited, the products of combustion expand down the
cylinder which is fitted with a reciprocating piston.

7) The spark is timed to occur before the piston reaches top dead centre,
otherwise maximum pressure would not be reached in time.

8) Since it is essential to secure rapid and complete combustion in the
cylinder of an internal combustion engine, the fuel and air mixture must
be thoroughly mixed.

9) This simple form of a single-jet carburetor will not give correct mixture
strength for all engine speeds.

10) The chief difficulty encountered is that, at high running speeds, the
amount of petrol taken up at the jet will increase faster than the increase
in air-flow.

TextV

The Crankshaft and Flywheel

A piston rod connects the piston with the crank on the crankshaft. The crank
changes the up and down motion of the piston into rotary motion of the crankshaft.
A heavy flywheel mounted on the crankshaft rotates with the shaft. The heavy
flywheel has inertia: that is, once it starts spinning it tends to keep on spinning.
Hence the flywheel helps to keep the engine running smoothly. By means of gears,
the crankshaft also rotates a parallel shaft called a camshaft. Cams are so placed on
the camshaft that they move valve rods up and down at the right time. The valve
rods in turn open and close the intake and exhaust the valves.
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piston rings

piston
flywheel

Fig.1

The four strokes of a four-stroke engine

Fig.4

intake

compression exhaust

Fig3

Task

Text VI

a) Analyse the drawings in Figs.1, 2, 3, 4.

b) Find out the meanings of as many terms
given in the drawings as you can and translate
the text given, using a dictionary.

Cooling System of Automobile

Immediately after the gas in the cylinder has burned the temperature in the
cylinder is almost 4,500°F. This is higher than the melting point of steel. Unless the
engine is cooled, the moving parts such as valves and pistons, will expand enough

—=— gasoline spark plug
A% _ carburator
- hot water
——————————
: air passing
cylinder A : the radiator
’6::,}4 ¢ cools
Water é;, ] the water
jacket
i
L "
B
piston
cold water
Fig.1
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to stick. This will stall the
engine and may even ruin it. To
cool the engine the cylinder
walls are made hollow, so that
water from the radiator can
circulate through the space. Hot
water from the top of the engine
flows into the top of the radiator
and passes downward through
the air-cooled metal tubes.
From the bottom of the radiator
the water re-enters the engine
near the bottom of the engine to
complete the circuit. To keep
the water in circulation about 5
gallons in all, a centrifugal
pump, driven by the engine,




aids the natural process of convection.
The radiator is in front of the car. As the result, air is forced past the tubes when
the car is in motion and the water is cooled. In addition a fan is placed between the

engine and the radiator. The fan
the engine.
Task

draws air through the radiator and drives it against

a) Find the Russian equivalents of the terms in the drawing in Fig.1 without

using a dictionary.
b) Translate the text.

FIG. 2

FIG. 3 engine

-

.(J

1
i
1

A car cooling system

Most car engines are cooled by water. The water
flows around the engine and then passes through
the radiator. It then passes through the water pump
and around the engine again.

1. Water flows around the engine. The engine is
cooled and the water is heated.

2. The hot water enters the radiator through the
top hose.

3. It flows down through the radiator. Here it is
cooled by air.

4.The cool water leaves the radiator through the
bottom hose.

5. The water is pumped around the engine again.

Look at FIG. 3. Air is pulled through the radiator
by a fan. This fan is turned by a belt, which is
driven by the engine.

Answer the questions:
1. What cools the engine?
2. What makes the water hot?

3. What makes the water cool?
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4. What pumps the water round the engine?
5. What pulls air through the radiator?
6. What does the belt turn

Text VII
Carburetor
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Two-stage carburetor | JIByxkamepHblii kKapoopaTop

I — primary barrel

Il — secondary barrel
1 — starting device
2 —idle fuel jet

3 — primary air correction jet
4 —idle air jet

5 — choke
6 — air intake
7 — secondary air correction jet

8 — needle valve
9 — fuel return
10 — fuel filter
11 — fuel supply

| — nepBas kamepa

Il — BTOpas xamepa

1 — myckoBoe ycTpoiicTBO

2 — TOTUTMBHBIH JKHUKIIEP CHCTEMBI XOJIOCTOTO
xoj1a

3 — BO3IYIIHBIH JKHUKIIEP TTABHON
JO3UPYIOIIEH CUCTEMBI IEPBON KaMephl

4 - BO3YITHBIN KHUKJIEP CUCTEMBI XOJIOCTOTO
xoj1a

5 — BO3/IyIIHAsI 3aCIIOHKA

6 — Bx0J BO3IyXa

7 - BO3YIIHBIN KUKJIEP TJIAaBHOM JO3UPYIOMIEH
CUCTEMBI BTOPOI KaMephbI

8 — uroyibuaTHIN KIIanaH

9 — Bo3Bpar TomIMBa (B TOIJIMBHBINA 0aK)

10 — TorTMBHBIN QUIBTP

11 — TonMBOMOABOASAIIM IITYLIEDP
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12 — part-throttle control valve

13 — float
14 — secondary emulsion tube
15 — secondary main jet

16 — secondary venturi chamber

17 — secondary throttle valve

18 — primary throttle valve

19 — primary venturi chamber

20 — volume control screw (idle
mixture screw)

21 — primary main jet

22 — primary emulsion tube
23 — accelerator pump

12 — xyana# peryaupoBaHUs MPU YACTUYHOM
OTKPBITUH JIPOCCEIBHON 3aCIIOHKU

13 — momnaBok

14 — smynbcrOHHAs TPYOKa BTOPOH KaMepbl

15 — TonIMBHBIN XKUKIIEp TJIaBHOU
JI03UPYIOLIEH CUCTEMBI BTOPOU KaMepbl

16 — muddy3op BTOpoii KaMepsl

17 - npoccenbHast 3acJI0HKA BTOPOH KaMephbl

18 - mpoccenbHast 3acI0HKA IEPBOI KaMepbl

19 — muddy3op neppoit kamepsl

20 — perynmupoBOYHBIN BUHT Ka4yecTBa CMECH
Ha XOJIOCTOM X0y

21 - TOIUIMBHBIN KUKJIEP TTIABHOU
JI03UPYIOLIEH CUCTEMBI IEPBOM KaMephbl

22 - DOMynbCHOHHAs TPYOKa IMEPBON KaMephbl

23 — yCKOPUTENbHBIN HacoC

The mixture consisting of fuel vapour and air burned in the cylinder is produced
in the carburetor. It supplies a uniform fuel-air mixture inthe ratio 1 : 15to 1 : 16
for the entire engine speed range, i.e., for idling, changeover, partial load and full
load. The fundamental principles of a carburetor are as follows: during the suction
stroke outside air is drawn by the flowing through the intake pipe of the carburetor.

When the intake pipe is narrowed at some place, the speed of the induction air
will be increased at this place, if a little opening is arranged at the bottle-neck and
connected with the fuel supply, fuel will be dragged along from this opening while
the air is passing and mixed with the air as finely atomized droplets. Thus, the fuel-
air mixture is produced.-The quantity of fuel-air mixture fed to the engine and
consequently the quantity of fuel is generally metered by a throttle valve
incorporated into the induction pipe of the carburetor between carburetor and
engine.

By means of selection of the jet bores, the mixing ratio of fuel and air can be
maintained sufficiently constant within wide ranges of engine speed and load. A
"choke valve" is inserted into air intake passage in front of the main jet. During
starting the cold engine, it is closed; as a result, nearly the entire intake pressure is
acting on the fuel nozzle and excess in fuel is achieved.

In case of unskilled operation and especially if the choke valve is kept open too
long after the engine has started, the engine may be flooded with fuel to such an
extent that it does not ignite. This leads to serious damages of the engine.

On modern engines, the starting devices are small secondary carburetors to be
switched in and off. They are additionally incorporated in the main carburetor and
are equipped with a fuel nozzle and air jet. Switching in or off is performed either
by a rotary slide valve or starter valve operated by means of a cable. In this case,
too, the fuel from the fuel nozzle is mixed with the air from the air jet to form a
fuel-air mixture. With the starting device in operation and the throttle valve closed,
the engine draws the additional "starting mixture" through a feed duct discharging
into the intake pipe behind the throttle valve. After the engine has been warmed up
the starting device is closed since the starting mixture is not required any more.
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L-injection system (Bosch)

1 —relay

2 — ignition/starter switch
3 — battery

4 — auxiliary-air valve

5 —ignition distributor
6 — coolant-temperature sensor

7 — thermo-time switch

8 — injector

9 — lambda sensor

10 — fuel tank

11 — electric fuel pump

12 — fuel filter

13 — electronic control unit
14 — airflow sensor

15 — throttle switch

16 — electric start valve

17 — intake manifold

18 — fuel-pressure regulator

30

DJIeKTPOHHASI CHCTEMA BNPHICKA TOMINBA
L-jetronic (¢pupmbr «bomn»)

1 —pene

2 — BBIKJTFOUATEIh 3QKUTaHUS

3 — akKyMyJsTOpHas 6arapest

4 — perynsTop 4acTOTHl BPAIICHHUS
KOJICHYaTOro Bajia Ha XOJOCTOM XOAY

5 — mpeprIBaTENb-paACTIPEICTUTENh 3AKUTAHUS

6 — JaTYUK TEeMIIEpaTyphl OXJIAXKAAIOLIECH
KHUJIKOCTH

7 — TEpMOBBIKITIIOYATEINb U peJie BpeMEH!

8 — popcynka

9 — 1aM0Oma-30H

10 — ToTTMBHBINA Oak

11 — TOMBHBINA HACOC C DIEKTPOIIPUBOIOM

12 — TorTMBHBIN QUIBTP

13 — sneKTpoHHBIH OJIOK yIpaBIeHUS

14 — naTumk pacxoja Bo3ayxa

15 — maT4rK MONMOKEHUS APOCCETHHOM
3aCIIOHKH

16 — myckoBas popcyHka

17 — BmyckHOM TpyOOTIPOBO/T

18 — perynsTop naBieHUs TOIIMBA



The simple carburetor consists of a mixing chamber with a diffuser
(venture), a fuel jet with an outlet in the diffusor, a float chamber with a float and a
float needle valve, a throttle valve for controlling the rate of mixture delivery to the
engine and a choke valve which serves as an aid in starting.

There are 3 general types of carburetors. The first to come into use was the
updraft type in which the air enters at the bottom and leaves at the top, so that the
direction of its flow is generally upward.

When the maximum possible power is wanted the operator opens the throttle
valve wide. The economizer jet which is usually closed by the economizer valve is
opened when the throttle is wide opened. Additional gasoline is delivered and the
mixture is enriched. The economizer performs the "economizing” function
indirectly as it permits the orifice of the manijet to be so proportioned that it will
give a lean "economy" mixture.

Task: Complete the scheme with Russian terms or numbers from the list of

words.
The list of words:

JKHUKJIEp SKOHOMaM3epa 1 rnaBHBIN 1
KUKIIEP 0

YKUKIIEP XOJIOCTOTO X0/ 2 skoHoMaize 1
p 1

CMECHUTEIIbHAsl Kamepa 3 kapOroparop 1
C 2
TOPU30HTA
bHBIM
MTOTOKOM

KapOrOpaTop ¢ BOCXOISIIINM TOTOKOM 4 TorIaBOK 1

3

JpoCCeNbHas 3aCIOHKa 5 BozaymHas 1
3aCJIOHKA 4

KUKIIEP 6 momnaBkoBa 1
g1 Kamepa 3)

WT0JIbYATHIN KJIallaH MOIUIaBKa 7 xommeHcauu 1
OHHBIN 6
KUKIIEP

maddyzop 8 kiamaH 1
SKOHOMaii3e 7
pa

KapOropaTop ¢ MajaroIum 9

MTOTOKOM
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mixing chamber

A 4

carburettor

v

float chamber

updraft carburettor

downdraft carburettor

crossdraft carburettor

diffusor float float needle
(venturi) valve throttle valve
economizer
choke valve
economizer economizer jet
valve jet
main compensating
jet jet
slow-running
jet
Text VIII
Clutch

The internal-combustion engine is not a self-starting type. It has to be started
and only after its speed has been increased it develops a sufficient torque. For
putting the vehicle in motion, all internal-combustion engines require some
disengage able connection between engine and axle drive. This disengage able
connection is designed as a friction clutch.

The disk clutches are built as multiple-disk and single-disk clutches. A
difference is made between dry clutches and oil-bath clutches. The motorcar
clutch is required to engage smoothly and he transmit the full engine torque
without any slippage when completely engaged. Since the clutch is foot-operated,
the force (pedal force) required for its disengagement should be as small as
possible. Coupling is performed by friction. The friction surfaces of disks
alternately connected with the engine and the change-speed gear to be driven are
forced together by spring pressure.

They have been replaced by the single-disk clutch after wear-resistant clutch
linings with high friction values had been developed. In modern automotive
engineering it is used almost exclusively.
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Nearly the whole diameter of the flywheel is employed for its housing
resulting in a maximum friction surface area. It has only one clutch disk whose hub
rests in the spines of the gear shaft, and it is forced between the clutch pressure
plate and the flywheel by the spring-loaded pressure plate. The elastic force is
acting concentrically.

Six pressure springs are located at the circumference of the clutch in height
of the clutch bolt. The springs are supported by a spring cage toward the outside
and by the clutch pressure plate toward the inside, and they push the clutch disk
against the flywheel.

Disengagement of the clutch is performed by the slip ring connected with
the clutch pedal via the throttle lever; in some models, this slip ring corresponds to
a thrust ball bearing. This slip ring made of hard graphite pushes against the
pressure ring when the clutch is disengaged. The three clutch levers actuated by the
pressure ring are lifting the clutch pressure plate from the clutch disk by the
adjusting screw.

13 14 15 16

Clutch | Cuenienne

1 —flexible 1 — rubkas ob6oy0uka Tpoca

2 — shaft bracket 2 — KpOHIITEWH KpeIyIeHus: Tpoca

3 — clutch-operating fork 3 — BUJIKA BBIKJIFOYEHUS CIIETUICHHUS

4 — clutch cover 4 — KOXKyX CIEIUICHUS

5 — pressure plate 5 — HaKUMHOM JHCK

6 — flywheel 6 — MaxoBUK

7 — clutch plate 7 — BEIOMBIH TUCK

8 — gearbox input shaft 8 — mepBUYHBII BaJl KOPOOKH Mepenad
9 — clutch housing bottom cover 9 — HIDKHSISI KPBIIIKA KapTepa CIETICHUS
10 — clutch housing 10 — xaprep cuernieHus

11 — pressure spring 11 — Ha)xuMHas Ipy>KHHA

33



12 — release thrust bearing 12 — IOAIIUITHUK BBLIKJIIOYEHNS CLEIUIEHUS
(BBDKMMHOM TTOIITUITHUK)

13 — buffer 13 — 6ydep

14 — shaft end 14 — HaKOHEUYHHK TpOCca
15 — pedal axle 15 — och nenanu

16 — pedal spring 16 — npy»xuHa neaanu
17 — clutch pedal 17 — nexanb cuerieHus

As a result, the contact pressure of the clutch spring has no effect on the
clutch disk and the flow of power from the flywheel to the clutch shaft is in-
terrupted.

Since only two friction surfaces have to be separated in this case, the space
of
separating amounts to 2 or 3 mm. The pedal path is approx. 100 mm so that the
reduction ratio is high and the exertion required by the driver is little.

In lorries (trucks) and buses equipped with air brakes, the clutch is
sometimes operated by compressed air, j. e. not directly.

Instead of the mechanical friction clutches, modern automotive engineering
uses fluid flywheel clutches (automatic transmission). The clutch housing is filled
with oil. When driven by the engine and beginning with a certain speed, the oil in
the primary wheel is pushed toward the outside by the centrifugal force and
receives a rotary motion. As a result, the vanes of the secondary wheel are dragged
along. Due to the low energy of flow oil the oil when idling, no dragging is
occurring. The more the speed is increased, the higher will be the dragging force
acting on the secondary wheel. Thus, this type of clutch results in smooth starting,
and it works nearly without any slippage in the higher speed range.

I. Comprehension:

1)  What is the function of a clutch?

2)  What purpose is a hydraulic clutch used for?

3)  Why has the clutch disengagement to be as small as possible?
4)  How is coupling performed?

5)  What is used instead of the mechanical friction clutch?

I1. What is the Russian for the following words? Insert them into the
blanks.

Disengageable, foot-operated, surface, spring, coupling, space, automotive,
flywheel, path, combustion, friction, axle-drive.

In order to put the vehicle in motion, all internal __ engines require some
_____connection between engine and . This connection is designed asa
clutch. Since the clutch is __, the force necessary for it disengagement has to be
as small as possible _ is performed by friction. It means the friction _ of
disks are forced together by pressure. Since only two friction surfaces are to
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be separated, the of separation amounts to 2 or 3 mm. The pedal
approximately 100 mm. Modern engineering use fluid clutches.

I11. Explain the differences of below given words. Translate them.

assembly, assembled, assemble, assembling, assembles.
advance, advanced, advancement, advancing, advances.
adjust, adjustable, adjusted, adjusting, adjustment, adjuster.
drive, driver, driving, drives, driven, drove.

ok wnE

refine, refinement, refining, refined, refiner, refines, refinery.

Text IX

Change-Speed Gear

28 2726 25 24 23 22

|

1-input shaft-meperaHbIii Ba;
2-seal ring-ymioTHUTEIbHOE KOJBIIO(CAIbHUK);

3-single-row radial ball bearing-ogHopsimabIN pagranbHBIN MAPUKOBBIMA

IIOAIIHUITHUK,
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4-cylindrical roller bearing-paaguanbHbIiA POTUKOBEIH MOMIIUITHUK C
ITAHAPUIECKAMHI POJIMKAMHU;

5-bleeder-camnys;

6-speed synchronizer-cuaxpoHu3aTop;

7- speed synchronizer sleeve-mydra BKItOUCHUS TIEpeaaym;

8-third speed driver gear-Begomas miecTepHs Iepeaadm;

9-needle bearing-uroapyaThlii MOAIIMITHHK;

10-second speed driver gear-Begomas IICCTEpHS BTOPO#i Mepeaayu;

11-selector rod-mrox MexaHu3Ma MEPEKITIOYCHHS,

12-first speed driver gear-Begomast mecTepHs IEPBOM NIepeIavH;

13-output shaft-sropuunslii Ba;

14-reverse drive gear-mecTepHs 3aJHETO XO0/1a;

15-fifth-and-reverse change speed fork-puika BKJIrOUEHUS MSATOM MEepeadn 1

3aJTHETO X0/1a;

16-fifth speed driver gear-Bemomas mecTepHs NATOHN Mepenavm;

17-speed change level-prryar nepekiroueHus nepenay;

18-speedometer drive gear-mrecTepHs MPUBOJIA CIIMIOMETPA;

19-rear gearbox housing-3aauuii kKapTep KOPOOKH mepeaad;

20-countershaft-npomesxyTouHbIi Ba,

21- fifth speed driving gear-Beayras nectepHs paBoi neperavn;

22- housing gasket-pokianka kaprepa;

23-grain plug-npoOka CIIMBHOTO OTBEPCTHS,

24-front gearbox housing-kaptep kopoOkwu repenay;

25- second speed driving gear-Bemyiias mecTepHs BTOPOH Mepeiadm;

26- third speed driving gear- BeayIas mecTepHs TPEThel MepeIadm;

27-oil filler plug-npobka Mac03aIMBHOTO OTBEPCTHS;

28- countershaft driving gear- mectepHs prBOa MPOMEKYTOYHOTO Basa;

It is the purpose of the change-speed gear to adapt the m10ovement of the car to
the particular conditions. The Internal combustion engine can develop the desired
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power only within a specified speed range. Therefore, the change-speed gear is
meant to adapt the driving speed to the particular situations with the engine
operating at uniform speed as much as possible and to permit to back up the car.
The particular ratio is called "gear" and, depending on the number of ratios, the
change-speed gear or transmission is called a three-speed, four-speed or five-speed
gear or transmission.

Every change-speed gear or transmission has two gear shafts. The upper
shaft is the main or sliding shaft, the lower shaft is the countershaft or lay shaft.
The clutch or drive shaft transmits the engine torque to the transmission via the
clutch; its one end is supported in the transmission housing and the other end in the
crankshaft. It carries the clutch thrust plate causing the shaft to follow and the main
drive gear, located inside the transmission housing and constantly in mesh with a
gear on the countershaft. The main shaft is supported in the drive shaft and has
longitudinal grooves carrying the individual gear clusters to be shifted in
longitudinal direction by shifter forks. In addition to these two shafts, the reverse
idler gear shaft is laterally supported in the housing; it carries also the reverse idler
gear for changing the direction of rotation when backing

In some cars, the gear-shift handle is located in the centre of the instrument
panel and this is also a very convenient arrangement. In this case, the motion of the
gear-shift handle is transmitted to the shifting lever of the transmission via some
pipe passed through the instrument panel.

The torque delivered by the transmission shaft has to be transmitted to the
driving wheels. The drive of a motorcar can be performed both by the front wheels
or rear wheels. In either case, some construction elements have to be incorporated
between the transmission and the drive wheel, namely: the cardan or universal
shaft, required only for rear-wheel drive from the engine arranged in the front end
of the car; the final drive and the differential or differential gear; the axle shafts up.

The gears of the countershaft are firmly connected to it and are permanently
rotating due to the gears constantly in mesh.

In modern motorcars, especially in passenger cars, the "steering column
gear-shift mechanism'* is preferred to the "stick control” arranged in the centre of
the car. The gearshift lever is mounted on the steering column underneath the
steering wheel and its operation is very convenient since it is within easy reach.
Besides, the passage from the left seat toward the right side is free. The hand brake
IS not arranged in the conventional way next to the gear-shift lever but it is located
underneath the instrument panel.

l. Answer the questions:

What is the purpose of the change-speed gear?
How is the gearbox called?
What are the upper and lower shafts?
Where is the gear-shift handle located?
5. Why is it very convenient when the gear-shift lever is mounted on the
steering column underneath the steering wheel?

R AN
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I1. Insert the missing words into the blanks:

motive, engine, composed, mechanism, drive, shaft, wheels, device, revolve,
rear-axle, gearbox

The power from the to the wheels is transmitted through
the transmission which is of the following mechanisms: clutch, gearbox
and differential.

Gearbox is a regulating the power of the engine, which is
transmitted to the drive of the automobile. Through drive power
Is transmitted from the engine to the Ctis between the
and the rear-axle. Differential is the that permits the rear wheels

at different speeds independently one of the other.

I11. Retell the above given text.

Text X
Steering System

The steering system of a motor vehicle is composed of the following
components: steering wheel, steering column and steering-gear case, the steering
control arms at the steering arm and at the steering knuckles, the drag rod, and the
tie rod.

The mechanism for transmitting the rotary motion of the steering wheel to
the steering-gear arm is arranged in the steering-gear case. It is bolted to the frame;
in case of a frameless construction, it is attached to a member of the body.

Many motor vehicles, especially passenger cars, are now equipped with the
rack-and-pinion_ steering. It consists of a straight-guided rack arranged at right
angles to the driving direction, and a spur-gear pinion, attached to the end of the
steering column, engaged with the rack.

This type of steering requires a minimum of joints; as a result, it features
long service life and minimum steering slack. It is especially used in case of
axleless front-wheel suspension. A friction shock absorber is arranged behind the
spur-gear pinion to prevent road shocks from being transmitted to the steering
wheel.

The operation of the steering system should not require great effort. The
force to be applied to the steering wheel depends on the load of the front wheels. In
some special cases it is required to assist the driver's effort by means of a
pneumatic or hydraulic servo-steering unit. Generally, this unit consists of a
compressed-air cylinder; by means of the piston rod, its piston acts directly on the
steering control arm of the front axle, while turning of the steering wheel guides
the front wheels and additionally actuates the control valves of the compressed-air
cylinder. Thus, rather effortless steering is achieved.
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Rack-and-pinion steering | Peeunsblii pyJieBoii MexaHH3M

1 — steering arm

2 — ball joint

3 —drug link

4 — steering gearbox

5 — steering shaft bracket

6 — steering column housing
7 — steering (pinion) shaft

8 — bearing part

9 — steering wheel

10 — supporting bush

11 —rack

12 — stop

13 —roller bearing
14 — pinion

15 — ball bearing
16 — bearing nut
17 —seal ring

1 — pblyar NOBOPOTHOTO KyJlaka
2 — chepuyeckuii mapHUp

3 — pyneBas TsTa

4 — xapTep pyJIeBOro MeXaHu3Ma
5 — KpOHIITEWH KPETJICHHs PyJIEBOTO Bajia
6 — KOXKyX pyJIEeBOM KOJIOHKH

[ — pyneBoii Ban

8 — moAmuITHUK

9 — pyneBoe KoJreco

10 — onopxas BTysKa

11 — peiika

12 — ynop

13 — pOIMKOBBII MOIIIHITHUAK

14 — mecrepus

15 — mapuKoBBIi TOAMTUITHUK
16 — raiika noAIIAIHAKa

17 — yrIoTHUTETHEHOE KOJIBIIO
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Furthermore, adherence to the specified tire pressure is important for a good
steering. Besides, troubles in the steering system may be traced back to wrong
position of the front wheels.

l. Fill in the table with numerals of the sentences according to the
necessary tense.

Present Past Future
Simple 1.(p) Example: The steering wheel is
Perfect mounted.
Cont A-Active Voice

P-Passive Voice

The driver is steering. ...

The car moved...

The system will be checked...

The result was achieved...

The car has been fitted with...

The steering arms are being connected...
The driver was turning...

Wheels were replaced...

The system is efficient...

CoNRWNE

Text XI

Brakes
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Brake system with hydraulic
braking-force distribution
and cable parking brake

1 — brake disk

2 — calipers

3 —vacuum booster (servo)
4 — master brake cylinder

5 — brake tube

6 — vacuum tube

7 - master brake cylinder tank
8 — parking brake lever

9 — pressure regulator

10 — wheel cylinder

11 — brake shoe

12 - parking brake cable

Topmo3Hasi cucTeMa ¢ THAPABIHYECKUM
TOPMO3HBIM NMPHBOJOM M TPOCOBBIM
MPHUBOOM CTOSIHOYHOTO TOPMO32a

1 — TopmMo3HO#1 THCK

2 — CynmopT

3 — BaKyyMHBIH yCUIIUTEIh

4 — riaBHBIN TOPMO3HOM LIIUH]IP

5 — TOpMO3HOM TPyOOTIPOBO.T

6 — BakyyMHBII TpyOOIIPOBOA

7 — 6a4OK TIABHOTO TOPMO3HOT'O IUJIUHIPA
8 — pbIyar npuBoJa CTOSTHOYHOTO TOPMO3a
9 — perynsaTop ABHKCHUS

10 — xoJIeCHBII TUITHH]IP

11 — Topmo3Has KoJI0IKa

12 — Tpoc npuBoIa CTOSTHOYHOT'O TOPMO3a

13 — BBIKIIOYATEIb CUTHAJIA TOPMOYKEHUS
14 — Topmo3Has negaib

13 — brake stop-light switch
14 — brake pedal

Every motor vehicle is to be equipped with two independent brakes. Each
brake must be able to stop the vehicle within the shortest distance. Above all,
braking of a vehicle depends on the friction between tires and road surface. Brakes
operate most efficiently when they are applied so that the wheels do not quite lock
but continue to turn without slipping on the road. The force of the slipping friction
between tires and road is much smaller than the brake power. In addition, the
wheel loses all of its road-holding ability and tends to skidding. In order to utilize
the whole wheel load, i. e. the total ground adhesion of a vehicle for its braking, all
vehicles are now equipped with all-wheel brakes.

Almost without any exception, motor-vehicle brakes are "shoe-type brakes."
Depending on their actuation, a difference is made between foot brakes and hand
brakes The foot brake is also called service brake, while the hand brake is called
parking brake. However, the parking brake should not be considered as an interior
brake.

According to their mode of operation, the brakes are classified as mechanical
(rod-linkage and cable-operated) brakes hydraulic brakes (oil brakes), air brakes.

Depending on their action on the front or rear wheels or on the drive, the
brakes are classified as front-wheel brakes, rear-wheel brakes or transmission
brakes respectively.

Besides, brakes are classified as external-contracting or internal-expanding
brakes.

Modern motor vehicles are almost exclusively equipped with internal-
expanding brakes acting on all the wheels of the car.

I. Answer the questions:

What is the purpose of the brakes?
What kinds of brakes are used in modern cars?
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What brakes are more powerful?
What causes the brake action?
Most of brakes are fluid operated, aren’t they?

I1. Choose corresponding Russian meanings:

1.drum a. pacIIupsTh
2.friction b. nBmxeHne
3.shoe C. )KUIKOCTb
4.to revolve d. cuabxath
5.motion €. KOJIOJKa
6.surface f . komeco

7.to fit g. Gapaban
8.wheel h. Bpamats
9.to expand I. TOBEPXHOCTh
10.fluid J. TpeHue

I11. Translate from Russian into English.

Yxox 3a TopMO3aMH.

Texaudeckoe 00CITy)KMBaHWE TOPMO30B HAUMHACTCS C MPOBEPKH JTBUIKCHUS
TOpMO3HOM refanu. KpoMe Toro, Hafo CHATH TOPMO3HbBIE OapadaHbl U YOSAUTHCS B
UCIIPAaBHOCTH TOPMO3HBIX MEXAHM3MOB BceX Koiiec. [IoBEpXHOCTH TOPMO3HBIX
KOJIOJIOK ¥ OapabaHOB JTOJKHBI OBITH cyxuMu. [lo Mepe Mmpokaykd TOPMO3HYIO
KUJKOCTh JOJTUBAIOT.

BRAKE
SYSTEM

ool

B

brake shoe peel

1. The foot presses the pedal.

2. The pedal pushes piston A down.

3. The piston squeezes the oil.

4. The oil pushes piston B outwards.

5. Piston B pushes the brake shoe against the wheel.
6. The wheel stops.
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Text X1l
Suspension System

For dampening the road shocks otherwise transmitted to frame and body as
much as possible, springs have to be arranged between axles and frame. Spring
suspension of motor vehicles is performed in various ways.

The type of spring most frequently used is the leaf spring, designed either as
a "semi elliptic leaf spring" or "one-quarter elliptic leaf spring.” Leaf springs are
composed of a number of flat spring leaves arranged one upon another. Depending
on the load of the axles, springs of different strength for front and rear axle are
used.

Since the length of the spring varies with the load, one of the spring eyes has
to be suspended in swinging condition by means of a shackle. The spring is
attached to the axle by U-bolts, and the centre bolt connecting the leaves secures
the spring assembly against shifting on the axle by its pin. Rebound clips are
located at intermediate positions in the length of the spring to prevent any shifting
of the leaves.

Another type of leaf-spring suspension is the cantilever spring with the
spring incorporated upside down. Lighter motor, vehicles are frequently equipped
with the quarter elliptic leaf spring with its thick end firmly connected to the frame.

Reduction of the "unsprung weight" — comprising wheels, rims, tires, axles,
steering and driving components attached to the axle — has led to the application
of the transverse leaf spring. Arranged either as a single spring or in pairs, the
transverse leaf spring takes the function of the front axle. The rear-axle suspension
of floating half-axles is likewise performed by a transverse leaf spring. In these
cases, the transmission of the driving and braking thrust and torque cannot be
performed by the spring but by special rods connecting axle and frame.

Parallel arm suspension JIByXpbIYa:KHAsI MOBECKA
Ha Mapa/uieJIbHbIX pblYyarax

1 - antiroll bar (stabiliser bar) —
mTaHra crabuinusaropa
ONEPEYHOM  YCTOMYUBOCTH,
2- Upper arm - BepxHUil phIyar;
3- antiroll bar link - npononsHOE
TJ1€90 cTabuim3aropa
MIONIEPEYHON  YCTOWYHUBOCTH;
4- steering  knuckle (support) —
CTOMKa MEpEeNHEN NTOABECKU;
5- lower arm - HuXHUE pbIvar;
6- suspension cross-member —
MONepeurHa  TOJBECKH,
7-coil spring (sprial spring) —
MUJTUHAPUYECKasl TPYKUHA;
8-shock absorber - amopruzarop;




Spring suspension is performed by spring bolts supported in a bushing in the
spring eye requiring always ample lubrication. Frequently, intermediate rubber
bushings (silent blocks) are used. They require less servicing and have long service
life.

In case of the cantilever spring the loaded end is placed on the rear axle.
Generally, it rests on a spring roller riding on the deflecting spring leaf. For heavy
lorries (trucks), one spring alone cannot be expected to meet all the requirements.
A supplementary spring is arranged above the normal car spring.

McPherson strut IMoaBecka Tuna
KAaYyalnascs cBeya,
Maxkdepcona

1- swinging arm- monepeyHbIi
Kavaronuuncs pblyar;

2- ball bearing- mraposas omopa,;

3- swivel member- moBopoTHbI#
KyJIaK;

4- coil spring - nuMHIPUYECKas
NpY)KHHA;

5- suspension strut-croiika
I0JIBECKH;

6- antiroll bar-mtanra craduu-
3aTOpa MOMEPEUYHON YCTONYH-
BOCTH;

A special type of rear-axle suspension is the torsion-bar spring. It is fixed at
both ends and is loaded in torsion on springing. This type of suspension is very
simple.

Pneumatic cushioning is used in modern automotive engineering replacing
the mechanical suspension by a compressed-air cushion.

J
s [¥1]

Mercedes-Benz C[K Fitment Volkswagen Golf 3 Fitment

11
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BMW Z3 Fitment Mazda Miato Fitment

I. Comprehension

1.
2.

3.
4.
5

6.

Why have springs to be arranged between axles and frame?
What type of springs is most frequently used and from what are
they composed?

Do you know anything about another type of leaf-spring
suspension?

What has led to the application of transverse leaf spring?

Can one spring alone meet all the requirements for heavy
lorries?

What is the torsion-bar spring and where is it fixed?

I1. Choose Russian equivalents to the following words and word
combinations:

spring, strut, stabilizer bar, lower arm, shock absorber, sub frame, diagonal
(transverse) link, front strut tower bar, strut assembly, multilink rear

suspension.

7.

8.
Q.

10.

Do you know anything about another type of leaf-spring

suspension?

What has led to the application of transverse leaf spring?
Can one spring alone meet all the requirements for heavy
lorries?

What is the torsion-bar spring and where is it fixed?

I1. Choose Russian equivalents to the following words and word
combinations:

spring, strut, stabilizer bar, lower arm, shock absorber, sub frame, diagonal
(transverse) link, front strut tower bar, strut assembly, multilink rear

suspension.
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I11. Translate from Russian into English. These words will help you:

front-axle, rear axle, serve, carry, withstand, jerk, jars, stiff.

HGpC,Z[HHH " 3aHA0 ITIOABCCKHU CIIYKAT 01'[0p0ﬁ HJIA aBTOMOOMJIA.
[lepeansist moaBecka aBTOMOOMIISA BbIAIEpkUBaeT (HecéT) okoiio 80 % Beca
ABUTATCIIA. Omna JOJDKHA IIPOTUBOCTOATH YaAapaM, TOJIYKaM U TPACKC.
[TosTomMy mepeanss moaBecka J0JKHA ObITh CUIILHON U ITpouHor. OHa Tak
e BbiiepxuBaet ot 20 10 40 NpoLEeHTOB Beca BCET0 aBTOMOOMIISL.

Text X111
Wheel and tires

There's a lot of good reading on your tires but the information is presented in
code. Solving the "Mystery of the Tire Code" is bit like being a master detective
and master spy all rolled into one, so it can be fun as well as informative.

Apart from the tire manufacturer's name and the tire model, such as
"Goodyear Eagle GT," those numbers and letters on the sidewalls of your vehicle's
tires will tell you the tire size, the maximum load rating, maximum inflation level,
whether the tire is of radial or bias design, and whether it is a tube or tubeless tire.
You'll also find out the tire ply composition and materials used, the Department of
Transportation (DOT) safety code, treadwear, traction and temperature grade, and
get a safety warning. Tire manufacturers put this information on every car and
truck tire they manufacture and the markings have been standardized under the
Uniform Tire Quality Grading (UTQG) system, so all brands and types of tires are
marked in the same way.

If you own a new car or have always let the local professional tire dealer put
tires on your vehicle, you may not think it is important to be able to read a tire --
and you might be right. Tires generally last a long time and you could be into your
next car by the time your current treads need replacing. On the other hand, you
could be driving away from home and get a blowout. If this happens, you need to
be sure the tire you are buying is the right one for your vehicle.

Wheel | KoJeco

a- passenger car wheel- xoneco
JIETKOBOT'O aBTOMOOMJIS;
1- rim of rigidity- pe6po
KECTKOCTHU

2- rim- 06ox

3- wheel disc(nave)- auck
Koreca,;

4-rim flange- 3akpanna 06012

5- bead seat- mocamouHas moska
obona
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6- hump-KkopLIeBO# BRICTYI(UIS JOTIOJTHUTEIBHON (UKcanuy 60pTa OeckaMepHOit
IITUHBI)

7- drop center-pyueii (1ieHTpaibHOE yriryOeHne 000/1a)

8-flat base-iunuHapHryYecKas MOBEPXHOCTh

9-cover disc hump-BeICTyII /11 YCTAaHOBKH JIGKOPATUBHOTO ~KOJIIaKa

b-three-piece wheel of commer-
cial vehicle- kommonenTHOE
KOJIECO TPY30BOT0 aBTOMOOUJIS

1- flat base- mumuHApUYIECcKOE
OCHOBaHHUE 000/1a

2- locking slit ring-3amounoe
pa3pe3Hoe KOJbIIO

3- removable flange-cpémuoe
OOpTOBOE KOJIBIIO

4-disk wheel-xoneco

A- tapered-bead seat- konycHast
nocajioyHas moJjika 00oja

Di-hole circle diameter- nuamerp
OKPYXHOCTH, HA KOTOPOH
PAaCTOJIOKEHBI LIEHTPHI
KPETEKHBIX OTBEPCTUI

D2—center hole- BHyTpeHHMit

IAAMETP JUCKa

C- rim width- mmpuna o6o1a

L1-rim offset-Beurer nucka

y - angle of tapered-bead seat-
yIroJ1 KOHyCa IMoCaJ0uyHON
MOJIKU 000/1a.

Reading the sidewall

A typical tire sidewall might have P205/60R15 89H molded into the surface.
In this example, the "P" means the tire is designed for use on passenger cars
(though it might also be used as original equipment on some light trucks). The
"205" is the nominal width of the tire in millimeters, the "60" refers to the ratio of
the tire's height to width, and "15" is the diameter of the tire in inches. The "R"
means that the tire is a radial. The "89" is the tire's load rating. It tells you the
maximum weight the tire can carry. A load rating of "89" means the tire is rated at
a maximum of 1279 pounds. The "H" is the vehicle's speed rating (up to 130 mph).

An "LT" instead of a "P" means the tire is rated for use on light trucks
(pickups, vans, sport utilities) and a "B" or "D" in place of the "R" signifies the tire
IS belted bias or diagonal bias construction, respectively. Virtually all passenger
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and light truck tires installed as original equipment these days are radials, but many
trailer and specialized use tires still use bias or diagonal bias construction.

Tubeless BeckamepHas

radial tire for paauaJibHasi UHA

passenger car | aJisi JIerkoBOro
aBTOMOOMJIA

1- bead core- cepaeuynuk 0opra;

2- bead- OOpT MOKPHIIIKH ;

3-casing-kapkac;

4-air tight inner liner-
BO31yXOHETIPOHHUIAC MBIt
CJIOH;

5-tread-tipoTexTop;

6- breaker- opexkep;

7-sidewall- 6oxoBuHa;

8- valve- BenTHIIB;

9- rim -06ox .

Tread wear

A tire's tread wear rating, printed on the sidewall as a three-digit number, is
a comparative rating designed to give you an idea of the expected tread life of a
tire. The base tread wear rating for passenger tires is 100, which translates into an
expected tread life of 30,000 miles. Tread wear numbers go up in increments of 10,
with each increase indicating an increase in tread life over the base rating. So a tire
with a tread wear rating of 150, for example, means it should have a 50 percent
longer tread life, or 15,000 additional miles over a base tire rating. But don't make
the mistake of thinking that you'll actually get that mileage out of the tire. Tread
wear ratings for a given tire are determined by controlled test conditions on a
racetrack and your tire wear will vary, depending upon the actual driving
conditions, maintenance, climate, road type, and driving habits.

Traction rating

A tire's ability to grip the road is rated alphabetically as either "AA," "A,"
"B" or "C," with "AA" being the highest. These letters represent the tire's ability to
stop on wet pavement (asphalt and concrete) as measured under controlled
conditions on a test track. A tire that is given "AA" traction rating has superior wet
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braking traction (this rating is usually reserved for specially-designed rain tires)
over standard tires. An "A" grade signifies that the tire has excellent wet braking
traction on concrete and asphalt, "B" is the middle performance standard (average),
and "C" is the lowest traction grade. Don't make the mistake of thinking that a "'B"
or a "C" grade means a tire has poor traction. The alphabetic rating is only a
measurement of a vehicle's traction on wet pavement and is for comparison
purposes only. What it really means is that you should pay attention to the type of
weather and road conditions in your area. If you live in the Arizona desert, for
example, a C-rated tire may provide excellent traction for weather and road
conditions that are usually dry. If you live in the rainy Pacific Northwest, however,
you may want to consider a tire that has an "A" or "AA" rating for maximum
gripping power during inclement conditions.

Speed rating

Passenger tires will be marked with one of several speed symbols, for
example "S", "T", "H", "V", or "Z." These symbols indicate a tire's speed
capability based upon laboratory tests under ideal conditions and aren't valid if the
tire is under inflated, worn out, damaged, or overloaded. The following list shows
each tire speed symbol with its equivalent speed rating:

'St - maximum speed of up to 112 mph.
T -- maximum speed of up to 118 mph.
"H" -- maximum speed of up to 130 mph.
A -- maximum speed of up to 149 mph.

"Z" -- over 149 mph.

Most compact economy cars and sedans have tires rated at "S" or "T."
Performance sedans and sports cars have tires rated "H," "V," or "Z," depending
upon the vehicle's capability. It is important to remember, however, that just
because a tire is rated at a certain speed; it doesn't mean you can drive the vehicle
safely at that maximum speed. A sports car outfitted with "Z" rated tires, for
example, cannot be safely driven on most U.S. highways at the speed for which the
tire is rated because the roads aren't in good enough condition. Additionally, traffic
volume, weather conditions, vehicle condition, driver skill and a maximum speed
limit of 70mph on most freeways, preclude such folly -- not to mention the ever-
vigilant state highway patrol!

Load rating

The load rating is the amount of weight a tire can safely carry. Passenger car
tires are rated for their load carrying ability with a numeric designation ranging
from 65 (639 Ibs.) to 104 (1,984 Ibs.), with most passenger tires rated between 75
and 100. Deciphering a specific load carrying ability by reading this code isn't all
that important as the maximum load rating, in pounds load rating (in pounds) is
stamped in small letters on the sidewall near the edge of the wheel rim.

Light truck tires are rated differently from passenger tires and may not have
a load index or speed rating in the size designation, as it isn't required. Instead, you
may see letters like "M+S" (mud and snow) or A/T (all-terrain) that indicate the
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tire's intended use at the end of the size listing. This is because truck tires are
designed for load carrying ability, rather than high-speed performance. As for load
index, it is listed alphabetically, from "A" to "E,” with "E" being highest.
Generally, the lighter the intended use of the truck, the lighter the index rating of
its tires. A two-wheel drive compact pickup may have "A" rated tires because it
isn't designed as a vehicle that regularly carries heavy loads. A full-size Suburban
with four-wheel drive and a Class IV hitch, on the other hand, is designed to haul
heavy loads and will probably have tires that carry an "E" rating.

Making sense of all the numbers and letters stamped on the sidewall of a tire
can be a bit daunting at first, but pays to have a better understanding of your tire's
intended use and capabilities. If you'd like to learn more about tire size, tire ratings,
tire construction, tire technology or tire care, click here to go to crumb’s Car Care
Encyclopedia.

l. Comprehension:

1)  What will tell you the numbers and letters on the side walls of
the vehicle’s tires?

2)  Areall brands and types of tires marked in the same way?

3) Isitimportant to read a tire especially when you have just
purchased a used car?

4)  Installing the correct rubber will increase the margin of safety,
won’t it?

5)  What does the “P” mean in P205/60R15 89H molded into the
surface of a wheel?

I1. Insert the proper terms to show the meanings of the figures.

Load rating, ratio, speed, radial, diameter, width

The “205” is the nominal of the tire in millimeters.

The “60” refers to the  of the tire’s height to width.

The “15”isthe  of the tire in inches.

The “R” means that the tireisa

The “89” is the tire’s __ the maximum weight the tire can carry
1279 pounds.

The “H” is the vehicle’s  rating up to 130 mph.

I11. Say it in Russian:

The other numbers are designed to give you an idea of the expected
tread life of a tire, a tire’s ability to grip the road, a tire’s speed capability
based upon tests under ideal conditions. Passenger car tires are also rated for
their load carrying ability, the amount of weight a tire can safely carry. All
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the numbers and letters stamped on the sidewall of a tire give a better
understanding of your tire’s intended use and capabilities.

IVV. Compose a dialogue to the above text using the following phrases as

a model.
1. I’ve heard a lot about... Could you give me an idea of what it
IS?
2. Well, as far as I know the general idea is...
1.  That’s interesting. Is this a new idea?

2. Certainly. To my mind...

Unit 2
Trucks and road construction vehicles
Text |
Road

Transportation is a system consisting essentially of three components:

1) driver, 2) vehicle, 3) road. Whenever any one of these three components of the
system would fail, and conditions of hazards would be created on the road. If
therefore it is desires to provide a safe and efficient transportation system it is
necessary that all these tree components should function efficiently in a well
coordinated manner.

Driver. Of all the above-mentioned components driver is the most powerful
component influencing safety on a road. Studies have shown that 86% of the
serious accidents are caused by drivers.

Vehicle. This component also plays a vital part in determining safety on
roads. Just like an unsafe driver, an unsafe vehicle is a source of constant danger in
a road transportation system. With the growing percentage of old vehicles the risk
of accidents on roads has also been growing considerably. This risk could be
minimized by eliminating unsafe vehicles from roads. One way of doing it is to
carry out periodical inspection of old vehicles.

Road. To ensure maximum safety for the transportation system, it is very
necessary to plan and design highways on sound engineering techniques. It is
possible to obtain maximum safety on highways by controlling their geometry,
alignment, vertical and horizontal curves and providing adequate sight distances
for the speeds which it is desirable to obtain on these highways.

The traffic on the road has completely altered within the last twenty-five
years and therefore the existing system of roads in our country should also be
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The efficiency of a country's road network has a profound effect on its
prosperity. The ability of roads to enable traffic to flow freely and safely between
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progressive economy.

Motorways, besides serving each individual country, fulfil the desirable
function of linking countries more closely together. Through the medium of travel,
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they help to promote cordial relations among the peoples of the various nations. In
fact, the importance of good roads, both nationally and internationally, cannot be
overstressed.

In order to serve their purpose in the best possible manner, modern roads
should, as far as possible, possess the following principal features:

1) They should be designed according to the anticipated volume and speed

of the traffic likely to use them.

2) Bends and gradients, where necessary, should always be slight.

3) Visibility should not be hindered.

4) They should be well and clearly signposted.

5) Adequate provision should be made for both cyclists and pedestrians with

regard to their safety.

6) They should be well lit, where necessary.

7) Hedge and tree planting on the sides and central reservations should be

arranged to provide a pleasant and interesting outlook for the road user,
to avoid monotony and boredom.

In modern road construction, there is a much greater recognition of the
importance of the subsoil beneath a road than years ago. It is regarded nowadays as
an integral part of the road, and no longer as merely the formation on which to
build a road. As a result of this various methods have been devised in recent years
to improve its quality and consequently its stability. Stabilization can be achieved
in a number of ways, the most simple being mechanical.

In case of mechanical stabilization granular or cohesive materials are added
to the subsoil. In particularly dry climates it is often found necessary to add
substances helping to retain sufficient moisture.

Alternatively, stabilization can be effectively carried out by adding sub-
stances that harden the soil, and greatly increase its compressive strength.

The constantly increasing volume of modern traffic, especially in the towns,
indicate that there is an urgent need for countless road construction projects in the
near future. This involves the construction of numerous auxiliary structures, such
as bridges, flyovers, tunnels and underpasses. It is mainly these structures that will
present problems for the engineers.

I. Answer the following questions:

1. What are the three main components of transportation?

2. Why is it necessary that all these components should function in a well
coordinated manner?

Which of the three components is considered to be the most important?
Why is it necessary to inspect the vehicles periodically?

How should highways be designed to ensure safety?

Why should the existing system of roads be changed?

o 0 kM~ ow

53



7. What are the main functions of motorways?

8. What principal features should modern roads possess?

9. What is supposed to be of great importance in modern road construction?

10. What does mechanical stabilization consist in?

11. Why is there an urgent need for a great number of road construction
projects?

I1. Make up sentences of your own using the following word
combinations:

principal roads; to avoid hazards; to eliminate danger; to eliminate
disadvantages; to ensure good maintenance; to ensure good performance; to
contribute to traffic safety;

to contribute to pollution reduction; to possess land; to anticipate changes in
the layout; to function in a coordinated manner; a slight damage; good visibility; to
limit visibility; to hinder development; clear atmosphere; beneath the ground
surface; integral part; sufficient information; sufficient time; to retain moisture in
the soil; a slight bend; clear sky; auxiliary components; to harden steel; to meet re-
quirements; profound changes; to fulfill our duties; to perform just in the same
manner; to have just been accepted; the alignment of the road; to align the wheels;
the alignment of the adjacent parts; to anticipate the volume and speed of the
traffic; the volume of car production; a bend of the road; to bend an iron bar.

I11. Make up sentences using the following word combinations:

. principal roads layout;

. water volume increase;

. poor visibility conditions;

. poor visibility hazard;

. serious danger elimination;

. profound changes anticipation;
. profound safety studies;

. Clear visibility provision;

© 0O N oo O B~ W DN P

. road-side plants arrangement.

54



Text 11

Hydraulic Gantry Truck KC-45719-4 (KAMAZ chassis-53228 6x6)

Crane KC-45719-4, 20 t load capacity is designed for load handling and
construction-installation work at dispersed sites including places difficult of access
with an access road in bad condition. The crane is mounted on the all wheel drive
chassis of KAMAZ-53228 truck with the locking interaxle differential, interwheel
lockup and lateral stabilizers. The front axle drive is positive done by the handle
located in the driver's cab. At the rapid increase of the load on the engine at
starting up the front axle drive is switched on automatically.

The crane is easy and safe in operation and maintenance. The crane devices
have a hydraulic drive from two axial-piston hydraulic pumps™ which are
connected with the power take off box of the truck through the cardan shafts. The
power take off is done from the truck engine through the gear box. The crane
devices have an individual drive with an independent control from the hydraulic
motors and hydraulic cylinders» If needed the operations could be combined. The
crane is equipped with the hydraulic supports with the ejecting support beams.

The hydraulic system provides an easy and smooth control of the crane units
and ejecting supports in a wide range of the operation speed adjustment.

Three-section telescopic jib 9.7- 21.7 m long with the individual
ejecting/retracting of each of two movable sections ensures the compactness and
maneuverability during transportation, a wide range of the load handling
operations and high load lifting; the telescopic function of the jib with the load on
the hook makes it possible to perform special operations - placing the load in the
location difficult of access carrying it over the mounted structures.

The safety of the crane is ensured by a set of instruments and devices
including the microprocessor device limiting the load with the numeric indication
of the parameters on the display in the driver’s cab.
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Specifications

TYPR. e KC-4571 9-4
Max. load moment, t/M........ccccovveeeieiiieeeeeeeeeeeee e 64

Load capacity, max, t/overhang, m................ .. 20/3.2

Jib length, m.... ..o 9.7-21.7

Max. hooK Tift, M., 21.8

Max. hook lowering depth.... ....ccccovveiinnns oo up to 12
Load lifting/lowering speed, m/min

- max.(with the load upto 6 t).......ccceeveen e up to 24
STAted. e up to 12
Load placing speed, m/min..........ccccccoevieevecine e, 0.3
Jib sections ejecting/retracting

speed (M/MIN), NO MOIE......cccveriieiie e, '8
Crane radius of operation change speed,m/min........ .. 8
Rotating unit speed,rev/min...........c.cccceevveennenn, upto 2.2
Crane inertia moving speed, km/h.. ........... ..... up to 75
Crane weight in transporting position, t... ........... ... 22.5

Support contour size,- along and across

Chassis axis, M.. ...ccccocvevieeiic e 3.85x4.8
Crane dimensions in transporting

POSITION, M..ciiiiiiciie e 12x2.5x3.8
Operational temperature, (C degrees)............. -40... +40

Base chassis

07 01T KAMAZ-53228
Engine

Model ..o 7403..... ....... .. 740.11
TYPC.eiieeieie e SR diesel, turbo
Rated horsepower, h.p.(kW),

at 2600 rpmM .o, 260 (191)....240(116)
Maximum speed, KM/Nr ... 90
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Text 111

CONCRETE MIXER CB-92B-2 (KAMAZ chassis-55111 6x4)

Jim) c ;
=" VoBl) =
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Concrete mixer is a modern means for delivery of dry concrete components,
their mixing during driving of a truck or at a construction site as well as for
delivery ready-made concrete to a customer.

The mixer is designed for operations in any climatic environment including
high temperature conditions.

The mixer has a reversing drum installed on the safe and efficient chassis
KAMAZ-55111.

Concrete mixer SB-92B-2 produced by the plant for many years enjoys
stable demand. Its mixing drum is power driven by an independent diesel engine

D144-66, which provides successful operation of vehicles in the mountain country.
It is easy in maintenance and reliable in operation.

Specifications

Effective volume of a drum, m>...... ooovevvvveennn, 5
Mixing drum geometric capacity, m*........ ..c.......... 8
Mixing drum rotation speed, min...... ............ ... 0-20
Weight, kg:

- CUMD WEIGNT... oo 9500
SGVW.is e e 19150
Time of MIXing, MIN. ..o 15-20
Charging height, mm......c..cccocoiiiiiiiiieien, 3620
Maximum GVW distribution for a mixer, kg
-frontaxle.. ..o 4470
S TeAr AXIB.. coiiiiee e e 14680
Water tank capacity, L........ccccooeiiniininninnceienien, 400

Maximum speed of a fully loaded
mixer on a horizontal section of a
straight road with firm pavement, km/h............. ...... 60
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Overall dimensions, mm.............. .. 7500x2500x3620
Type of a drum drive.. .from an independent motor DI 44-66 Determined

POWEL, KW.. oiiiiiciic e eeaes 37

Discharge rate with 3-4 cm movability

of concrete, MVMIN. ... 1

Base chassis

7 11N KAMAZ-55111

Engine:

Model ......coveveereceeee e 7403.....ccvee 740.11

TYPC. it e e diesel, turbo

Rated horsepower, h.p.(kW),

at2600rpm .....cceevveveeiesieennn, 260(191)............ 240(176)

Maximum speed, Km/Nr ..., 90
Text IV

Truck Crane KC-55713-5 (KAMAZ-43118 chassis 6x6)

N 77

Hydraulic-operated crane on the truck chassis is designed for freight
handling and erection work at different sites.

Such track crane has a 25t load capacity and is mounted on KAMAZ -43118
truck.

Crane mechanisms provided with hydraulic drive from two axial and piston
hydraulic pumps.

Crane hydraulic system provides smooth control of its mechanisms as well
as a combination of operations and a wide range of working speed change.

Three-part telescope jib of 9,7 - 21,7 m length makes the truck crane
compact during driving and provides a wide zone of freight handling. Jib telescope
system comprises two hydraulic cylinders and such system of telescoping the jib
with a loaded hook enables the crane to perform special operations. »
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A set of instruments and devices providing safety in work, comprises a
microprocessor load limiter with digital data indication displayed in the operator
cab. Such load indicator operates in a mode of coordinate crane protection when
the crane operates in restricted areas or in the vicinity of power lines. The crane
also 1s equipped with an inbuilt instrument for recording of characteristics, i.e. “a
black box”. Warranty operation period for the crane is 18 months. Each crane is
equipped with a tool kit and additionally each batch of tracks over three is
equipped with a common tool Kit.

Specifications

TrUCK Crane ......coccevvivevee i KC-55713-5
Max load carrying capacity, t/overhang, m............. 25/3,2
Max. loading moment, t/m .........c.ccceevieiiicviece e, 80
Max hook lifting height (m) with main

Jiblength 21,7 M oo 21,9
Max hook lowering depth with 9,7 mjib .......... up to 12
Jiblength, ..., 9,7-21,7
Load lifting & lowering speed, m/min:

- maximum (‘up to 6000 kg load)...........cc.ccuv..ee. up to 21
STALE o upto7

07400 T 18,2
Load landing speed, m/min..........cc.ccccoveviieevinee e, 0,3
Turn section rotation speed, rpM.........cccccvevvernnen. uptol4
Crane driving speed, km/h ..., up to 80
Crane weight in a transport position, kg................... 20750
Support contour dimension along and across

ChasSIS AXIS, M ...vvueee e eeeenen 4,6x5,6
Crane overall dimensions in a transport position, m:
-length-width-height.............c..coooiiiiie, 12x2,5x3,8
Operating temperature, °C..........cccceeeeeveeeeenneens -40 - +40

Base Chassis

Model.......coooviiii e, KAMAZ-43118
Engine

Model........ccooniiii 7403.......coee. 740.11
TYPC i diesel, turbo
Max power, hp (kWt):

$$600 rpm......ccceevvvenenne 260 (191)............... 240(176)
Max speed, KM/N......ccoooveveiieiiie e 90



TextV

KO-427 GARBAGE TRUCK (KAMAZ chassis-53213 or -53229 6x4)

The Garbage Truck KO-427 on KAMAZ chassis with rear-end discharge is
designed for collection and transportation of hard domestic waste to the point of
utilization.

Discharge of different container types is effected by a special tipper
mechanism.

Garbage hopper allows manual loading, out of small containers, bags, etc.

Garbage pressing mechanism runs automatically, the operations of grasping
and container tipping can be performed

simultaneously.

Domestic waste is shifted by the pressing mechanism plate to the garbage
truck body and is additionally pressed by a special plate.

This helps to achieve a high density level.

Garbage discharge is effected by a pushing out plate.

. Control of grasping, container discharge and waste pressing is effected
from the control panel located on the left side of the rear board.

Specifications
Truck model KO0-427 K0-427-01 K0-427-02 KO0-427-03
with a tipper with a tipper-fork

Chassis model Kamaz-53213 Kamaz-53229 Kamaz-53213 Kamaz-53229
Spec. equipm. weight, kg 5250 5450 5250 5450
Body capacity, cub.m 16 18 16 18
Loaded waste weight, kg 8250 11200 8250 - 11200
Dimensions, m - length 8.9 8.9 8.9 8.9

- width 2.5 2.5 2.5 2.5

- height - 35 3.7 3.5 3.7
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Text VI

Hydraulic Grane Mounted KC45717 K (KAMAZ chassis-53213 6x4)

3

i
° Ho

2 "

Truck crane KC-45717K of 22 t load carrying capacity is mounted at
KAMAZ chassis 53213.

Crane mechanisms have hydraulic pump drive which is actuated by the
chassis engine. Hydraulic drive provides easy and simple crane control, smooth
operation of all mechanisms, wide range of working speeds and combination of
crane operations.

The crane is equipped with a three-part telescope jib with sections, pulled
out by hydraulic cylinder and solipsists

As an optional equipment a light lattice jib extension is supplied for the
purpose of increasing under- the- jib space.

Microprocessor digital device for limiting the lifting capacity allows to
monitor the crane load, jib length and overhang as well as height of raising an
upper end of the jib. It also indicates an actual hook load and maximum™ lifting
capacity for the given overhang while automatically limiting the crane working
area in compliance with programmed data in case of operation in restricted
environment or in the vicinity of electric power lines.

Telemetric memory of the limiter ("Black box") indicates operating data as
well as the level of the crane load over its entire life period.

Specifications

TYPCiiiieee KC-45717 K
Load carrying capacity, f.......cccocevvereeniniinienieien, 22
Load lifting moment, tM..........c.cccevivevincie e 65
OVerhang, M.......ccceeveiie e 2-19,7
Lifting height, m:

-with main Jib......coooooii 10-21,3
- with lattice jib extension............ccccccovieeiiniiinnnnn, 28,2



Jiblength, M., 9-21

Length of extension, M..........ccccevvevieiieenie e 7
Load lifting (lowering) speed, m/min...............c.......... 7
Max. lifting (lowering) speed

of idle hook and up to 4,5t load..........ccccevvevvrrnnnnne. 14
Load landing speed, m/Min..........ccccccvevveeiiveiee i, 0,2
Rotation speed, reV/MiN.........cccccoveevveiieiieesee e, 1,7
Driving speed, Km/h.......c.cooovviiiiinie e 60
Overall dimensions in non-operating mode, mm:

= Length. .o 10900
=W, e 2500
-Height.......ccoooivii, e 3600
GVW with main jib, t........cooeii e, 20,25
Load distribution on the road, t/f

-via front wheels.........cccoooviiiiiii e, 4,42
- via bogie Wheels............ccocoviiiii i, 15,83
Base chassis

TYPC.c et KAMAZ-53213
Engine

MoOdel ..o 7403.............. 740.11
TYPC et -...diesel, turbo
Rated horsepower, h.p. (KW),

at 2600 rpm ..o 260 (191)....240(176)
Task

Summaries the common and individual features of the road machines.
Make up a corresponding table.

Common Individual

Unit 3

FUTURE AUTOMOBILE INDUSTRY TRENDS
Text |
At the start of the 21st century the trends of global trade and manufacturing
flexibility continue. Computerization continues to be a major part of auto design

and manufacture, as do the search for alternative fuels and more efficient
automobile design.
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A. Hybrid-Electric Cars

Hybrids are a hot subject today, but they are the most complex vehicles to
correctly design and the most complex to adequately discuss. It looks the go-
anywhere family sedan of year 2010 and beyond will likely be some form of
hybrid vehicle. The deciding factor hinges mainly on the economics of producing a
complex hybrid power system, rather than the inherent capabilities of the
technology itself.

The idea of a hybrid-electric vehicle naturally evolves from the inherent
limitations of the storage battery As first conceived, a hybrid vehicle would
employ an onboard means of generating electricity in order to augment the limited
energy available from the battery. The vehicle might then run on battery energy
alone when range is within the capability of the battery's energy stores, then use
the genset when range requirements exceed the energy stores of the battery.
Although simple in concept, the task of achieving significant improvements in
energy efficiency depends on the correct integration of subsystems within a
sophisticated control strategy that continuously monitors and balances the energy
flow onboard the vehicle. When approached as a system, a hybrid power system is
no longer a simple battery-electric system augmented by a genset. instead it is an
integrated, self-adapting propulsion system that may ultimately utilize batteries (or
ultracapacitors) as an energy reservoir for load leveling, rather than in their
traditional role of supplying total vehicle motive power. Much of the research
today is oriented toward developing the most effective control strategy, the best
bias between subsystems, and the correct combination of subsystem types needed
to achieve maximum efficiency with a minimum of hardware, mass, and
manufacturing costs.

Hybrid power systems began as a way to make up for the shortfall in battery
technology. Since batteries could supply only enough energy for short trips, then
an onboard ICE-powered generator could be installed and switched on for longer
trips in order to extend range. In the old days, we thought that by biasing the
system toward battery-electric power and operating on wall-plug electricity as
much as possible, efficiency and emissions would then be about as optimal as one
could hope for until better batteries came along. The natural conclusion of this
concept was that, with better batteries, we probably would not need hybrids at all.
But after some 20 years of study, it's beginning to look as though a correctly
designed hybrid vehicle may actually be just as clean (+/—10%) and energy
efficient as a battery-electric car, and perhaps even cleaner and more energy
efficient (considering the entire fuel chain, and depending on the source fuel used
to generate electrical power).

There are lots of possible configurations with a hybrid vehicle. On a
fundamental level, a hybrid combines an energy storage system, an energy
conversion system, and a vehicle propulsion system.

What's a Hybrid Car?

What makes it a 'Hybrid"?

Any vehicle is a hybrid when it combines two or more sources of power. In
fact, many people have probably owned a hybrid vehicle at some point. For
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example, a moped (a motorized pedal bike) is a type of hybrid because it combines
the power of a gasoline engine with the pedal power of its rider.

Hybrid vehicles are all around us. Most of the locomotives we see pulling
trains are diesel-electric hybrids. Cities like Seattle have diesel-electric buses—
these can draw electric power from overhead wires or run on diesel when they are
away from the wires. Giant mining trucks are often dieset-electric hybrids.
Submarines are also hybrid vehicles - some are nuclear-electric and some are
diesel-electric. Any vehicle that combines two or more sources of power that can
directly or indirectly provide propulsion power is a hybrid.

Hybrid Structure

Types of Hybrids

Hybrids are normally divided into the subtypes of either series or parallel,
which refers to the way in which the engine supplies power to the propulsion
system. In the series hybrid, a heat engine powers a generator, which either charges
the battery or supplies power directly to the propulsion circuit and thereby reduces
demand on the battery In a parallel hybrid, the heat engine delivers mechanical
power directly to the d rivet rain, and the generator is eliminated. With this type,
either the battery-electric system or the heat engine may be used to propel the
vehicle, or they may be used simultaneously for maximum power.

In comparison, the series hybrid is less complex because the interface with
the drivetrain is electrical rather than mechanical. But originally, the parallel
hybrid was preferred design because of the large size, high mass, and limited
power of existing gensets. With a parallel hybrid it was possible to obtain more
power from a smaller, lighter package. Today, due to lighter, smaller, and more
powerful gensets that have been developed, the emphasis has shifted to the series
hybrid.

Hybrid Components

Hybrid cars contain the following parts:

* Gasoline engine — The hybrid car has a gasoline engine much like the
one you will find on most cars. However, the engine on a hybrid is smaller and
uses advanced technologies to reduce emissions and increase efficiency.

* Fuel tank — The fuel tank in a hybrid is the energy storage device for the
gasoline engine. Gasoline has a much higher energy density than batteries do. For
example, it takes about 1,000 pounds of batteries to store as much energy as |
gallon (7 pounds) of gasoline.

* Electric motor — The electric motor on a hybrid car is very sophisticated.
Advanced electronics allow it to act as a motor as well as a generator. For example,
when it needs to, it can draw energy from the batteries to accelerate the car. But
acting as a generator, it can slow the car down and return energy to the batteries.

» Generator — The generator is similar to an electric motor, but it acts only
to produce electrical power. It is used mostly on series hybrids.

* Batteries — The batteries in a hybrid car are the energy storage device for
the electric motor. Unlike the gasoline in the fuel tank which can only power the
gasoline engine, the electric motor on a hybrid car can put energy into the batteries
as well as draw energy from them.
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e Transmission — The transmission on a hybrid car performs the same
basic function as the transmission on a conventional car. Some hybrids, like the
Honda Insight, have conventional transmissions.

Others, like the Toyota Prius, have radically different ones.

Text 11

The Mercedes-Benz M-Class HYPER—a hybrid concept vehicle

How Hybrids Save Energy and Gasoline:

* Hybrid engines are much smaller than those on conventional cars. A hybrid
car engine is built small to accommodate the 99% of driving time when a car is not
going up hills or accelerating quickly. When extra acceleration power is needed, it
relies on the battery to provide additional force.

» Hybrid gasoline motors can shut offwhen the car is stopped and run off
their electric motor and battery.

* Hybrid cars are lighter, and their tires create half the drag of conventional
cars because they are stiffer and inflated to a higher pressure.

* Hybrid cars often recover braking energy. Electric hybrid motors take the
kinetic energy lost in braking and use it to charge the battery.

* Hybrid cars are often more aecrodynamic, reducing wind resistance.

Hybrid Performance

The key to a hybrid car is that the gasoline engine can be much smaller than
the one in a conventional car and therefore more efficient. But how can this smaller
engine provide the power your car needs to keep up with the more powerful cars
on the road?

Let's compare a car with its big V-8 engine, to our hybrid car with its small
gas engine and electric motor. The V-8 engine has more than enough power to
handle any driving situation. The engine in the hybrid car is powerful enough to
move the car along on the freeway, but when it needs to get the car moving in a
hurry, or go up a steep hill, it needs help. That help comes from the electric motor
and battery—this system steps in to provide the necessary extra power.

The gas engine on a conventional car is sized for the peak power
requirement (those few times when you floor the accelerator pedal). In fact, most
drivers use the peak power of their engines less than one percent of the time. The
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hybrid car uses a much smaller engine, one that is sized closer to the average
power requirement than to the peak power.

Hybrid Efficiency

Besides a smaller, more efficient engine, today's hybrids use many other
tricks to increase fuel efficiency. Some of those tricks will help any type of car get
better mileage, and some only apply to a hybrid. To squeeze every last mile out of
a gallon of gasoline, a hybrid car can:

* Recover energy and store it in the battery - Whenever you step on the
brake pedal in your car, you are removing energy from the car. The faster a car is
going, the more kinetic energy it has. The brakes of a car remove this energy and
dissipate it in the form of heat. A hybrid car can capture some of this energy and
store it in the battery to use later. It does this by using 'regenerative braking'. That
IS, instead of just using the brakes to stop the car, the electric motor that drives the
hybrid can also slow the car. In this mode, the electric motor acts as a generator
and charges the batteries while the car is slowing down.

* Sometimes shut off the engine — A hybrid car does not need to rely on
the gasoline engine all of the time because it has an alternate power source—the
electric motor and batteries. So the hybrid car can sometimes turn off the gasoline
engine, for example when the vehicle is stopped at a red light.

- .

Sports car SUV. The frontal area profile of a small and large car

 Use advanced aerodynamics to reduce drag — When you are driving on
the freeway, most of the work your engine does goes into pushing the car through
the air. This force is known as aerodynamic drag. This drag force can be reduced
in a variety of ways. One sure way is to reduce the frontal area of the car. Think of
how a big SUV has to push a much greater area through the air than a tiny sports
car.

Reducing disturbances around objects that stick out from the car or
eliminating them altogether can also help to improve the aerodynamics. For
example, covers over the wheel housings smooth the airflow and reduce drag. And
sometimes, mirrors are replaced with small cameras.

* Use low-rolling resistance tires — The tires on most cars are optimized to
give a smooth ride, minimize noise, and provide good traction in a variety of
weather conditions. But they are rarely optimized for efficiency. In fact, the tires
cause a surprising amount of drag while you are driving. Hybrid cars use special
tires that are both stiffer and inflated to a higher pressure than conventional tires.
The result is that they cause about half the drag of regular tires.
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* Use lightweight materials — Reducing the overall weight of a car is one
easy way to increase the mileage. A lighter vehicle uses less energy each time you
accelerate or drive up a hill. Composite materials like carbon fiber or lightweight
metals like aluminum and magnesium can be used to reduce weight.

Why Do Hybrid Cars Help the Environment?

A well designed hybrid can reduce smog pollution by 90% or more
compared with the cleanest conventional vehicles on the road today. Hybrids burn
less gasoline per mile, so they release much less pollution and fewer greenhouse
gases.

A typical hybrid might travel 50-60 miles per gallon of gasoline in the city,
while a typical SUV might travel 15-20 miles per gallon, or use three times as
much gas for the same distance'

Why Hybrids Are Not All-Electric?

Most electric cars cannot go faster than 50-60 mph, and need to be recharged
every 50-100 miles. Hybrids bridge the gap between electric and gasoline-powered
cars by traveling further and driving faster.

What's Available Now

Three hybrid cars are now available in the United States—the Honda Civic
Hybrid, the Honda Insight and the Toyota Prius.

Text 11

The Honda Insight The Toyota Prius

The cars have a gasoline engine, an electric motor and batteries, but that is
where the similarities end.

The Honda Insight, which was introduced in early 2000 in the United
States, is designed to get the best possible mileage.

The Honda Insight is a two-seater hatchback with a 1.0-liter 3-cylinder
gasoline engine and a 10-kilowatt electric motor drivetrain.

The model is equipped with manual transmission and achieves an EPA
estimated fuel economy of 61/68 city/highway

Electric motor starts the car (no starter needed), and recaptures braking
energy, but the gasoline motor must also run for the electric motor to work.

You never have to plug the Insight into an outlet; the gas engine and braking
charges the batteries.

The New Honda Civic Hybrid

Never needs to be plugged in — the engine charges the batteries.
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Its 1.3-liter 4-cylinder gasoline engine and 10-kUowatt electric motor
achieve an EPA estimated fuel economy of 46/51 city/highway squeezing 650
miles from a single tank of gas.

The Civic Hybrid seats five passengers.

The Civic won't be as clean as the Insight; it gives off higher carbon dioxide
emissions and worse HC/CO/NQO emissions.

The Toyota Prius, which came out in Japan at the end of 1997, is designed
to reduce emissions in urban areas. It meets California's super ultra-low emissions
vehicle standard. One of the main goals of the Toyota Prius is to improve
emissions in urban driving. To accomplish this, Toyota has designed a parallel
hybrid powertrain, called the Toyota Hybrid System (THS), that adds some of the
benefits of a series hybrid.

Unlike Honda, Toyota has focused primarily on the powertrain to achieve its
emissions and mileage goals. The Prius weighs 2,765 pounds (1,255 kg) and has as
much interior space and trunk space as a Toyota Corolla.

It is a four-door sedan that seats five, and the powertrain is capable of
accelerating the vehicle to speeds up to 15 mph (24 kph) on electric power alone.

The Prius was honored as the 2004 North American Car of the Year.

Hybrid Maintenance

Both the Honda and the Toyota have long warranties on the hybrid systems.
The Insight has an eight-year/80,000-mile warranty on most of the powertrain,
including batteries, and a three-year/36,000-mile warranty on the rest of the car.
The Prius has an eight-year/100,000-mile warranty on the battery and hybrid
systems and a three-year/ 36,000-mile warranty on everything else.

The motors and batteries in these cars don't require any maintenance over
the life of the vehicle. And the engine doesn't require any more maintenance than
the one in any other car. And because both hybrids have regenerative braking, the
brake pads may even last a little longer than those in most cars.

Coming Soon!

Over the past four years, more than 100,000 hybrids have been sold in the
United States. (The Prius and the Honda Civic Hybrid account for the majority of
these sates.) Even though that's not a huge percentage of the more than 17 million
new cars and trucks that are sold in the U.S. each year, it's enough of an incentive
to get more manufacturers on the hybrid bandwagon.

Below are some of the models manufacturers soon plan to integrate into the
consumer market.

Manufacturer Model Model Year
Daimler-Chrysler Dodge Ram 2005
Daimler-Chrysler Mercedes S-class 2006
Ford 2005 Escape 2005
General Motors Chevy Equinox 2006
General Motors Chevy Silverado 2005
General Motors GMC-Sierra 2005
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General Motors Saturn-VUE 2005

Toyota Highlander 2005

Below is the hybrid-electric version of Daimler-Chrysler's Dodge Ram
pickup. Recently dubbed the ‘Contractor Special’ according to the folks at Daimler-
Chrysler, this hybrid truck boasts 15 percent better fuel efficiency, lower emissions
and better performance than the comparably-powered conventional Ram.

Chrysler Citadel concept vehicle

The hybrid's inherent complexity, and the fact that some of the best storage
and conversion systems have yet to be fully developed is responsible for the varied
opinions on a hybrid's energy efficiency, environmental benefits, and
manufacturing costs. In addition to technical capability, enormous economic
challenges also have to be overcome in order to produce a refined hybrid vehicle
that sells for about the same as a conventional family sedan.

B. Fuel Cells and The Future

It is difficult to imagine a future without electric vehicles. Over the near
term, some form of hybrid vehicle, most likely using a diesel auxiliary power unit,
is probably the best alternative to conventional vehicles.

Hybrid technology is an interim solution that can lessen, but not eradicate,
our dependence on fossil fuel.
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There is another new technology called 'Fuel Cells’ that should be available
by the end of the decade that will eliminate our dependence on non-renewable
resources.

Fuel cells convert hydrogen and oxygen to electricity without going through
a combustion process; thereby virtually eliminating emissions. They also operate at
much higher efficiencies than internal combustion engines, producing double the
amount of energy

Most of the world's auto manufacturers have a fuel cell project in progress
and virtually all of them agree that fuel cells are the propulsion system of the
future.

By 2010, you should expect mid-sized sedans with all the trimmings and
power that we enjoy today, with the ability to deliver upwards of 100 miles per
gallon.

COMMENTARIES

1. Seattle - r.Custa, CIIIA

4. EPA — Environmental Protection Agency — YmpaBiieHHe MO OXpaHe
OKPY’KAIOIIEH CPEBI.

CHECKING COMPREHENSION

I. Find information on the structure of the hybrid system and
feel in the blanks in the following table:

Hybrid Functions Features of the
components deign

OO WIN|F-

7
I1. Make up a table summarizing types of modern hybrids, covering the
examples of each type.

I11. List the advantages and disadvantages of the modern hybrid system
taking into account:

a. performance
b. efficiency
C. maintenance

IV. Speak on "What is available now' and *"What is coming soon* (Use
the pictures as a support).
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Unit 4

The history of the Open Joint-Stock Company "GAZ"
Text |

The history of the Open Joint-Stock Company "GAZ" (formerly the Gorky
Automobile Plant) started in 1929.

On the 4-th of March 1929, the USSR Government took the decision and
signed the Decree on building an automobile plant. On the 6-th of April 1929, the
Government approved the determined construction site for the future plant near the
city of Nizhniy Novgorod.

On the 31-st of May 1929, the USSR Government and the American "Ford
Motor Company" signed an agreement on technical assistance in establishing and
commissioning mass production of Ford-A type of passenger cars and of Ford-AA
type of trucks.

Engineering and construction project planning was mainly carried out by the
Russian engineers, in close collaboration with Ford Motor Company. The
architectural-construction project was developed by Austin Co.

The first cornerstone of the foundation for the future automobile plant near
Nizhniy Novgorod was laid down on May 2, 1930. Thanks to the well-prepared
project, efficient management and personal commitment of practically everyone,
the plant was built in 18 months.

It was put in operation on January 1, 1932. The first vehicle rolled off the
production line on January 29, 1932.

GAZ-A medium-class passenger car was launched into production in
December 1932.

The first GAZ-A and GAZ-AA vehicles were manufactured using the
drawings provided by Ford Motor Company. But they differed somewhat from
their American prototypes due to their reinforced clutch case and steering
mechanism. Ford expertise combined together with GAZ findings and decisions,
the GAZ designers developed a number of versions of the 1.5-t truck basic model.
GAZ-03-30 office bus was developed in 1933. GAZ-AAA 3-axle truck went into
production by the end of 1934. Later, GAZ-410 dump truck was designed. GAZ-55
ambulance bus was launched into production in 1937. GAZ-42 gas-generator truck
was created in the same period of time. GAZ-A was used as the basis for GAZ-4
pick-up featuring an all-metal cabin and metal cargo platform with 500 kg payload
capacity. GAZ-4 pick-ups started rolling off the production line in 1933.

The 100.000-th vehicle, a GAZ-A passenger car, was assembled on April 17,
1935, which became an important date in the history of the GAZ plant.
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GAZ plant was the first plant in the country to introduce in-line production
of vehicles with the support of American experts from the Ford Motor Company.

Another important milestone in the history of the GAZ plant was
development and production of M-1 passenger car.

Mass movement for mastering the equipment and raising labor productivity
made it possible to prepare for the production of new vehicles within the shortest
time limits.

According to the agreement with Ford Motor Company, M-1 car was
supposed, similarly to GAZ-A, to have its own Ford prototype.

But the team of GAZ designers and engineers, headed by the talented

specialist and manager A. A. Lipgart in 1933, completely refused to copy the
American example, in view of their own understanding of the concept of a national
vehicle and capitalizing on the
experience gained during the production
of the first model.
Thus, instead of a V-8 from the
American analogue, a 4-cylinder engine,
already in  production then, was
significantly modified and boosted from
40 h. p. to 50 h. p. But the main changes
concerned the chassis: an extra-strong
frame and a new structure of the suspension were developed (on four leaf springs
instead of two cross ones of the analogue); spoke wheels were replaced with disk
stamped ones with bigger tires. And for quite understandable reasons, as the Ford
chassis proved to be really unsuitable for the Russian road conditions.

As a result, GAZ M-1, like all the other following models of GAZ vehicles
turned out to be endurable, robust and easy to service.

The exterior of the vehicle was also changed: due to larger front end and
longer frame and wheel base the vehicle became proportionally better-looking, and
its front end became more interesting, including the front fenders and the radiator
facing.

Created by the team of GAZ designers and engineers, GAZ-M1 not only
became a successfully passed test but also laid down the foundation of the GAZ
school of design. In 1937, M-1 produced a notable impression representing the
USSR at the Paris world industrial exhibition.

GAZ-M1 has its own peculiar history. Year in, year out, partly modified, it
served the needs of people beginning from the late 30-s till the 50-s, including the
War years. M-1 was used as a basis for GAZ-415 pick-up with 400 kg payload
capacity. They were sometimes powered with 6-cylinder engines, code-named as
GAZ-11. This engine, with displacement of 3485 cm3 and 76 h. p., helped improve
the dynamics and opened up its prospective usage for further trucks, including their
application in light tanks and self-propelled guns.

This passenger car equipped with the new engine was code named as GAZ-
11-73. Its initial samples were ready in 1938. Besides the new power plant, it had a
number of other improvements, such as longer front leaf springs, more efficient
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brakes, a new instrument panel, etc. GAZ-11-73 was used as the basis for GAZ-11-
40 convertible the production of which was aborted due to the War. But GAZ-61, a
full-wheel drive version, designed by V. A. Gratchev, was put into mass
production. It could climb the gradient of 38", and negotiate the fords 720 mm
deep. Some specialists also assumed that GAZ-61, as a cross-country vehicle, was
even better than semi-caterpillar vehicles, provided it was fitted with tires featuring
developed grousers.

By the end of the 30-s, GAZ plant became the leading car-producer in the
USSR and assembled 450.000 vehicles. It launched into production 17 models and
versions of different vehicles, producing 68.3% of the vehicles manufactured in the
USSR. The greater part of credit for this goes to S. S. Dyakonov, its first director
(1898 - 1938).

I. Devide all the events of this text into some parts. Draw up a plan.

I1. Inform your friends about the development of vehicles produced by
GAZ.

Text 11

Automobiles “GAZ”

The GAZ-31105 Volga car developed by GAZ specialists is a restyled
version of the previous GAZ-3110 model.

In addition to updated chassis made in 2003 (front wheel ball joint
suspension, rear wheel suspension antiroll bar, improved gearbox), appearance,
lighting devices and body equipment were changed in the Volga GAZ-31105
model.

The main purpose of changes is to improve the car look, enhance design
safety and make the car more comfortable in use.

Significant changes in the style of the front part of GAZ-31105 appearance
were made: along with head lights, the radiator case, the fenders and the hood as
well as the front bumper were changed.

Volga GAZ-31105 cars are equipped with modern and effective head lights
made by Osvar (Vyazniki). They look like a unit combining optical elements of
low beam, high beam lights and turn indicators located in one body with high-
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strength optical diffuser that has a "free" surface. Lighting of road and road side
became more even and intensive, safety of the car improved.

The outer lights can be operated by the driver by using new switches located
under the wheel, ensuring softer and accurate switching.

Design and location of ignition lock was altered completely together with
under-wheel switch unit.

The new compact ignition lock is more easily accessed when it is on the
steering column side surface. Also changed were the steering column shape and the
steering wheel style.

The front seats were drastically modified: profile and style of cushions and
backs were changed. The new front seats, providing a lot of comfort for the driver
and passenger, allow more room overhead, between the steering wheel and the seat
cushion as well as between the steering wheel and the seat back. Lowered cushion
profile significantly increased room in the front doorway. It is easier for both the
driver and the front passenger to get in and out of the car.

As usual numerous packaging of Volga cars can be ordered by customers
and additional pieces of equipment can be installed to cars by request.

"GAZekHe®
GAZ - 2705

GAZelle range vehicles, roomy and easy to maneuver, are designed to
carry fragile types of cargo in the heavy city traffic.

These vehicles are able to carry one ton or more of various types of cargo,
having quite comfortable conditions both for the goods and for the driver.
Reasonable prices and maintenance costs make this type of vehicle a most
profitable investment for those people who deal in small businesses of all kinds.

The van has a frame that makes the vehicle even more robust and reliable.
An all-metal body, ensuring long life cycle of the vehicle, is manufactured by use
of state-of-the-art welding and painting equipment.

GAZ-2705 three-setter is the base model with 1359 kg payload capacity. Its
cargo compartment volume is 9 m3. The rear hinged swinging doors and the side
sliding door makes it easy to load and unload the van. The loading height is only
725 mm.

"GAZelle®
GAZ - 3221
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GAZ-3221 is the base model for the GAZelle microbus family. It can be
very well used either as and office car or as a tourist bus. It ahs 8 comfortable
passenger seats that could be equipped with headrests and armrests. There is
ample room for 250 kg of luggage behind the back seats.

The most comfortable GAZ-32212 version is designed for carrying 6
passengers only. The vehicle can also be equipped with a folding table.

GAZ-32213 13-seat bus is the most spacious one in this lineup of GAZelle
buses. Its still another version is GAZ-32132 taxi bus.

The years of practical operation of theses taxis under very hard conditions
typically characterized by extreme wear, give sufficient evidence of the fact that
these vehicles are endurable and reliable.

An additional heater inside the salon is another important feature. The side
windows have sliding glasses. The sunroof is standard equipment.

Like any other GAZelle model, the buses have full-wheel drive versions.

"GAZelle™;

GAZ - 3302 Wﬁ

Dynamic and easy-to-drive GAZ-3302 truck has a robust and reliable
design. It is easy for maintenance and can serve as a multi-purpose means of
transport in every situation - both as a family car and as a working horse.
That is why it enjoys growing popularity with urban and rural entrepreneurs.

Its cargo platform is one meter above the ground and can carry up to 1.5 tons
of cargo that can be covered with a canvas top, if necessary.

Even drivers with passenger car license are allowed to drive the "GAZelle"
trucks and the road signs prohibiting or limiting the movement of conventional
trucks are not applicable to them.

The GAZelle designers tried to do all they could do, to make the driver
really enjoy sitting behind the wheel of this vehicle. Its front disk brakes make you
relax and not worry about safe and easy deceleration, no matter what speed you are
traveling at. Very light steering wheel effort and a small turning radius make this
truck highly maneuverable even in heavy city traffic.

d)

|
GAZ - 33023 wwcd

0\, "GAZelle" ZBBE= b
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Multi-purpose cargo-passenger GAZ-33023 ""GAZelle-farmer'" truck
can carry up to 1000 kg on its 4.5 m2 cargo platform besides accommodating
six passengers in its comfortable and roomy cabin with two rows of seats. The
folding front passenger seat provides for easy passage to the back row.

The vehicle can be used for transportation of municipal services personnel or
agricultural laborers to the place of their work. Cargo-carrying or cargo-and-
passengers carrying "GAZelle" vehicles are very often used in rural areas, as
compared to the other versions of this truck. All-time AWD, locking center
differential, increased ground clearance and cross-country tread tires allow AWD
"GAZelle" vehicles overcome quite rough terrain.

The "Sobol" range vehicles enjoy great popularity thanks to the same
features and characteristics as the "GAZelle" range vehicles have, i. e. simplicity of
design and easiness of service, high reliability and excellent maintainability,
affordable prices and good maneuverability. This kind of vehicle is just
indispensable for the dynamically working businesses, municipal services, small-
size enterprises. They are made to make profit.

The three-seat GAZ-2752 van has 770 kg payload capacity with the cargo
compartment volume of 6.9 m3. Rear swinging doors and the side sliding door
make loading or unloading an easy process. The loading height is 700 mm. Even
greater-sized types of cargo can be easily placed inside the cargo compartment due
to its height of slightly over 1,5 m.

Thought the "Sobol” is 660 mm shorter than the "GAZeHe", the overall
dimensions of their cabins are the same.

"Sobol"
GAZ - 2217

""'Sobol-Barguzin' is a top-level modification in this family. This
comfortable and elegantly looking vehicle clearly demonstrates that wheels
can be used not only for moving, but also for relaxation and work.

The cosy interior of this LCV looks like a compartment in a railway car,
with the two rows of seats facing each other. Its six passenger seats have head-rests
and arm-rests. There is a small table between the seat rows on which one can put a
portable PC or some documents on which

you can work even at night, because there is a reading lamp just above the
table.

Independent front suspension of this LCV helps improve its handling,
smoothness of ride and stability at high speeds. All this makes it almost as
comfortable as any passenger car. It can serve as a kind of a mini-office, as an
entertainment center on wheels, as a comfortable and roomy means of transport for
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a family or possibly for a company of friends. It is up to you to decide on its
application. "Sobol-Barguzin™ will always be there to satisfy all your needs in the
best of all possible ways.

"Sobol®"
GAZ - 22171

This medium-roof ""Sobol* model has two versions. One has a luxury-
trim interior for carrying six passengers on seats with arm rests and head-
rests, with an illuminated table and cup-holders.

The other is designed for carrying 10 passengers. It can serve as a school bus
or as a municipal services vehicle or as a tourist carrier.

All the versions of this LCV are equipped with effective heating and
ventilation systems, sliding side windows and a sun-roof. Its NVH isolation helps
to make the intercourse between the occupants easy and comfortable.

Rear hinged swinging doors provide for easy handling of the baggage that
can be placed behind the back row of seats.

II.  Complete the table. Make up a list of the GAZ automobiles.

Company Date of Models Famous Distinguished
creation produced names features

1. Translate
from Russian into English:

ApTtomo6Owib "Bosnra"

ABtoMoOmis "Bosra" kxomdoprabeneH, IpoCT U JIETOK B yHPABICHUH,
yao0eH B OOCHYy)XMBaHMM ¢ 00JaJaeT BLICOKUMH JHUHAMUYECKUMU U
HPKOHOMHUYECKMMU TMOKa3aTeasiMu. biaronaps yaiauHoMy pa3MelIeHUIO arperatoB B
aBTOMOOMJIE NMPU CPABHUTEIHHO HEOOJBIINX TA0APUTHBIX pa3Mepax pa3MelacTcs
MATH YeJOBEK. XOpolas YCTOMYMBOCTH aBTOMOOWISI Ha JOpore, Msrkas
AIaCTUYHAs MOJABECKA U IIMHBI HU3KOTO JABJIEHUS JTal0T BO3MOXKHOCTH JIBHXKCHUS
Ha BBICOKHMX CKOPOCTAX, oOecreurBas OTIWYHYIO ITUTABHOCTH XOfa. bobiioi
JIOPOKHBIA TMPOCBET M XOPOILIEE KauyeCTBO TOJBECKH TO3BOJSIOT, JAEpPKATh
JIOCTATOYHO BBICOKYIO CKOPOCTh Ha JOPOTax, YXYAIIEHHOTO KayecTBa, a TaKkKe
MpPEOJ0JIeBaTh Y4YaCTKM JOpPOTM U KpyThle moabeMbl. HazaexHoe pysneBoe
yIPaBJICHUE U TUAPABINYECKUE TOPMO3a rapaHTUPYIOT O€30MaCHOCTh ABMXKCHHUS.
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Unit 5
Grammar Exercises

1. Use the correct form of the verbs “to be”" and “to have” in the Present
Simple:

This car (to be) not front Gorky Automobile Plant.

These cars (to be) of different marks.

The car (to have) five seats.

Terrano Il (to have) a manual 5 speed gearbox and 2 speed transfer gearbox.
There (to be) a dashboard in front of a driver.

The speed (to be) about 130 km in hour.

ook wdE

2. Mind the difference:

1. The Gorky Automobile Plant produces new types of cars.
2. Engine is the power Plant of any vehicle.

3. The car has a new number.

4. The number of cylinders in a car may be different.

3. Use the Present or Past Simple of the verbs given in the brackets:

1. This experiment (to be) of great importance for the development of an
automobile.

2. It (to have) a great effect on us design.

3. Brakes (to become) more efficient now.

4. Put the verbs in brackets into Future Simple:
1. The rapid growth (to be) in the manufacture of engines at ZMZ.
2. The car of the future not (to run on) petrol which is dirty and noisy.
3. The designers (to work out) a new shape of the engine.
4. The spare parts (to be assembled) in the assembly shop.

5. Use the verbs in brackets in the Present Perfect Passive. Translate the
sentences into Russian:

1. The system (to give) an additional support.

2. Good results (to achieve) in effective braking.
3. The maximum slack (to regulate) automatically.
4. The need of adjustment (to eliminate).
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6. Put general questions:

1.

2.

3.
4.

Since the clutch is foot-operated, the force necessary for its disengagement
has to be as small as possible.

All internal combustion engines require some disengage able connection
between engine and axle drive.

The internal combustion engine has to be started.

Modern automotive engineering may use fluid flywheel clutches.

7. Put special questions:

1.

2.
3.

The internal combustion engine develops a sufficient torque only after its
speed has been increased.

Lorries and buses are equipped with air brakes.

Coupling is performed by friction.

8. Fill in the blanks with the proper tenses of the verbs given in brackets.

1.

2.

o1 b~ w

(o]

What you (to do) when | came in? | (to read) an article on internal combustion
engines.

Where you (to go) when | met you? | (to go) to Dzerzhinski Square, | (to
intend) to visit the exhibition in the Politech-nical Museum.

. We (to arrive) at the station when the train (to approach) the platform.
. At the corner of the street we (to see) a car. The driver (to examine) its engine.
. A man was stopped by a militiaman while he (to cross) the square. The

militiaman said: *"Why you (to cross) the square in the wrong place?"

. The new device was taken care of by the lab assistant.
. The invention of the ICE was spoken of as the greatest achievement of the

time. It was devoted great attention to by specialists in various branches of
engineering.

. The possibility of converting .latent power of the gas into energy was thought

of as a great advantage in the field of power generation.

9. Replace the Modal Verbs by their equivalents:

1.

2.
3.
4,

Before the designer begins his work he must know the specification of the
vehicle.

You may use this device for steering the car.

Buying a car you must know now to steer it.

We can obtain various fuels from crude oil

10. Analyse and translate. Put questions to the subjects of the sentences.

1.
2.

There are several advantages in keeping the cooling fluid in the engine jacket.
Any gas when compressed will become heated ; in the diesel engine the air
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drawn into the cylinder on the suction stroke is heated during the compression
stroke to a temperature far higher than required for ignition.
3. The air - injection engine uses compressed air to force the fuel into the
cylinder.
4. To help bring fuel and air together, designers have made many adaptations
from the simplest from of the open chamber .
5. We know increased power output without any increase in engine capacity to
have been one of the outstanding featers of the automobile industry.
6. It is necessary to learn internal construction of the gear for to imagine the work
of the car on the whole.
7. The oil required is different from that suitable for an engine , conditions being
quite different.
8. The other method of overcoming the difficulty of a slipping wheel is the
provision of a differential lock.
9. The frame and the parts attached to the frame being sprung, their weight is
supported on the car springs.
10. On operation, the leaf spring is know to act much like a flexible beam.

11. Translate the following sentences into English.

1. MbI paboTaiu B 1ab0opaTOpru, KOT/1a BOLIEN JIeKaH U 00paTuics K
IPET01aBaTeNIoO.

. OH cnpocuit: «Kakue ucnbitanus (test) mpoBoasTCs BalllUMU CTYIEHTaMH ?»

. OH npuien, Korja UCTIbITHIBAJICS HOBBIIM THIT 3aM1ajbHOW CBEYH.

. JlekaH xoTen mocMOTpeTh, KaKk MPOBOAUTCS ITO UCIIBITAHUE.

. CTyaeHThl Bce BpeMsi BHUMATEIBHO HAOMIOANIH 32 IABICHUEM B LILJIUHJPE.

AN O =~ WD

. Criequte BHUMATEIBHO 32 3TUM MPOLECCOM: OPUIEHb OIYCKAETCS U
BCACBIBAET I'a3 YEPE3 OTKPBITHII BITYCKHOW KJIallaH; Teepb MOPUIEHb
MOAHUMAETCS U ra3 COKUMAETCS.

7. Tenepb UCKpa BOCIUIAMEHSIET CMECh.

12. Translate the following sentences paying attention to the passive
constructions.

1. In accordance with the well-known law of mechanics latent power may be
converted into mechanical work.

2. During the lectures on mechanics great attention is paid to linking theory with
practice.

3. One of the students was told to draw a cylinder of the engine with the piston at

the top of its stroke.
. Only a hundred years ago the steam engine was considered an efficient engine.
. Much energy produced in the steam engine was lost while the steam was being

(2l
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8.

9.

conducted through the pipe to the cylinder.

. In a gasoline engine petrol is turned into gas and mixed with the air in a device

which is called the carburetor.

. The electric spark necessary for the explosion of the mixture is produced inside

the cylinder at the point of the sparking plug.

The inlet and exhaust valves and the sparking plug are housed in the head of
the cylinder.

The piston is pushed down when it is acted upon by the pressure of the gas
within the cylinder.

10. It is the force with which the piston is pushed down that drives the car.

11

12.

13.

. The four-stroke cycle is used to convert the latent power of the gas into the
power which drives the car.

In a diesel engine the fuel mixture is being constantly fired by the heat of
compression, while in a gasoline engine the fuel is being ignited by an
electric spark.

At the time of maximum compression the fuel is being injected into the
cylinder and ignited by special injectors set in the head of each of the four
cylinders.

14. Fuel is being delivered to the injector by a pump.

13. Translate the following passive constructions paying attention to the verbs

a)
1.

2.
3.
4.

5.

b)
1.

2.

followed by prepositions.

At technical institutes drawing is paid great attention to.

Drawing must be paid attention to by the students of engineering colleges.

He is an experienced designer; his advice may be relied on.

All the achievements of modern science are being made use of in modern
production processes.

All the possibilities of the new machine were being spoken of at the last sitting
of the design circle.

Translate into English:

Buepa Ham mokazanu yCTpOMCTBO M1 IEpeMEIIMBaHUS OUUIIICHHOTO OCH3WHA
C BO3yXOM

Hawm ckazanu: «9T1oT mpubop HasbIBaeTcs kaporopaTopoM. OH CoeTMHSIETCS C
0aKoM MaJIoro IUaMeTpay.

. 3 xapGroparopa roprodasi cMech 1ojiaercs B uIMHAp apuraress. OHa

(cMech) BOCIUTAMEHSIETCSI BHYTPH IIWJIMHAPA UCKPOU OT 3amajibHON CBEUH.

JloTenumanbHas sHEprus raza npeoOpa3yeTcsi B 3HEPTUI0, KOTOpasi HPUBOUT

B JIBMDKEHHE aBTOMOOWIIb.

. Ilocne nabopaTopHOi pabOTHI HAC MOMPOCHIN OOBICHUTH KOHCTPYKIIUIO U
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paboTy ABUTATEIIS.

14. Translate the following sentences. Mind the tense of the predicates:

1. Interesting investigation in various fields of science are being carried out at
our University.

Kamaz is being manufactured three-axle trucks of high capacity.

A number of Russian automobile enterprises are being expanded now.
These cars are being tested for speed, durability, and wear.

A series of up-to-date new trucks and cars is being produced.

The order of assembling this engine includes 3 stages.

An engine cooling system is used in order to retain heat.

No ko

15. Translate the Participles into Russian:

reducing the life...

heat generated by...
having connected...

air drum mounted. ..
escaping from the pipe...
tires cooled by...
absorbing the heat...
pedal depressed by...
having ignited...
checking the brakes...

16. Open the brackets:

1. The carburetor engines (to be called) light oil engines.

2. The cylinder heads (to be bolted) to the top portion of the crankcase.
3. Cylinders (to be arranged) in one block.

4. The engine (to be assembled) of various cast pieces.

17. Translate into Russian:

A sharp increase in the effectiveness of braking will insisted upon.

The durability of this engine may be relied upon.

The reduction of the auto’s weight is referred to in this article.

The problem of raising the efficiency of the machines was dealt with in a
number of scientific articles.

5. When designing new types of autos all the latest achievements of scientific
and engineering progress are taken into account.

PO
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6. Electronic systems and many other innovations are much worked at to
make cars more efficient.
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A

acceleration yckopenue; pa3rosn
accelerator akceneparop

accessories apmarypa;
BCIIOMOTATEJIbHBIC IPUOOPHI
accommodation pa3meinenue;
npucnocoOsIeHne

accumulator akkymyssTop
accumulator battery akkymynstopHas
OaTapes

actuate mpuBOAUTH B ICUCTBUE;
BO30YXaTh

adhesion cuemienue; caunanue

air cleaner Bo31yXOOYHCTHUTEIIb;
BO3JIYIIHBINA (DUITBTP

air cooled engine aBurarens ¢
BO3YIITHBIM OXJIKICHUEM
air-cooling Bo3ayiHoe oxXJIaKaCHUE
air filter Bo31yX004HCTHTETD,
BO3AYIIHBIA QUIBTP

air intake Biyck Bo3jyxa; OTBEpCTHE
JUTSL BITyCKa BO3/TyXa, BCACHIBAIOIICE
OTBEpCTHE

aiv (automatic inlet value)
aBTOMATHYECKNUW BIyCKHOMW KJIaraH
alternator reneparop nepeMeHHOTO
TOKa

antifreeze antudpus

antiroll bar crabunuzarop nmomnepeunoi
YCTOMYHUBOCTH

arm ruie4o; pyKosiTKa; pblyar;
KOPOMBICIIO

assembly arperar; y3en; coopka
assembly line nunus cOopku B
TIOTOYHOM TIPOU3BOCTBE; COOPOUHBIMA
KOHBEHEp

automatic gearbox aBromaruueckas
KOpoOKa repenay

automatic transmission
aBTOMaTH4YeCKas KopoOka mnepenay
atomizer pacnpLINTEIb

axle ock; MONTyoCh; MOCT (@6momoous)
axle shaft Ban koneca; momyoch

axle tube Tpy6a monmyocu

B

badge sm6ema; 3Ha40K

ball bearing mapukoBsIii O IIATTHIK
ball joint maposoi mapaup
bandwagon ¢ypron

batch rpynma, naptus, cepus
bearing moammmHuK; omopa

belt mpuBoaHOI peMeHb; IeHTa
bench Bepcrak; cranuna; crens

bhp (brake horsepower) s¢dbexrrBHast
(TOpMO3HAas1) MOIITHOCTh

block 6110k; 3aropaxuBaTs,
3aJIcp)KUBATh

blow out nmpoyBaTh; crryckarth (600y)
blowout 061yBKa, mpoyBKa;

MIPOKOJ (UuHbL)

body ky30B (asmomobuns),

KOPITyC, OCTOB

body shell obmmBka ky3oBa

boiler xoté; Goitnep

bonnet kanot (dsueamens)

boot 6araxxuuk (mecmo 6 kyzo6e
asmomooUs, npeoHazHaveHHoe OJis
pasmeujenus bazaxca)

bore oTBepcTHe; MTUaMeTp OTBEPCTHSI
[UIMHPA; pacTauyMBaTh

bottle of compressed air 6amion ¢
CIKaTBIM BO3IyXOM

bottom dead center brake akHss
MepTBas TOYKa

brake topmo3; TOpMO3UTH

brake drum topmo3Hoii 6apaban
brake lining ¢hpukironHas HakIaaka
TOpMO3a

brake pedal Topmosnas negann
brake shoe Topmo3Has komoaka;
TOPMO3HOM OarmMak

brougham «6poram»
(KOMOUHUPOBAHHDBIL NACCANCUPCKUTL
KY308 1€2K0B020 ABMOMOOUNS C
OMKPBIBAIOWENICSL HaACMbIO KPbIUU HAO
nepeoHuM psi0om cuoeHutl)

bumper 6ammep

burner ropenka; dpopcynka
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bus aBTo0yc
bush Brynka; runabp3a; BKIaIbIII

C

cam KyJjak; SKCIEHTPHK; KyJa4oK
cam and roller uepBsik u ponuk (cxema
PY1e8020 MeXanu3m)

camshaft pactipeneauTenbHbIi Ba;
KYJIAUHBIWA BaJl

cantilever koHcoJIb; KAHTUIUBED
capacitor koHaeHcaTop

capacity éMkocTh, BMECTHUMOCTb;
pabouuit 00BeM; TPOU3BOAUTEIIHHOCTD,
MOIIHOCTb

carburet(t)or kapGropaTop
carburetor butterfly throttle
JpOCCeIIbHAs 3aCJIOHKa KapOropaTopa
cardan joint xkapiaHHBIH MAPHUAD
cardan shaft kapganHbIil Bar;, kKapaaH
cardan shaft transmission npuso
KapJaHHOTO Basa

carriage rmoBo3ka, BaroH; II1accH

cart koJ€cHBIN PKUNaX, IOBO3Ka,
Tenera

casting 1uTeé, OT/IMBKA

cell snemenT; siueiika, cekius

chain mens; coequHATH IENBIO

charge cexwuii 3apsn (coproueil cmecu
unu 6030yxa), morpy3Ka; Harpy»arhb;
3apsHKaTh

chariot konecuura

D

damper amoptuzarop; gemmdep
dashboard murok ynpasnenus;
PUOOPHBINA IIUTOK

dc (direct current) motor
3JIEKTPOBUIaTEIb TIOCTOSHHOTO TOKA
degree rpaayc; cTeneHb
detachable cremubIil; oTHensseMbIi
dial mudepoOnar; kpyrosas ikana;
Um0

diesel engine auzenp

differential iuddepennman
dipstick iy, yka3aTenb ypoBHs
(nanp., macia)

disengage BBIKJIIOYATh; Pa3beIUHSATS,
BBIBOJIUTH U3 3alICIIICHHS

disk brake auckoBoii TopMo3
distributor pacnpeaenuresb

ditch kroBer, kanaBa

double ignition aBoiiHoe 3akuraHue
double-reduction axle
JIBYXCTYIIEHYAThIM BEAYIIIHI MOCT
drag no6oBoe conpoTHUBIICHHE
(6030yxa)

draw up 3arsruBath (6o1m);
COCTaBIIAATh (NAAH, CMeN))

drive npuBoI; NIPUBOAUTE B

drive shaft Bemxymmii Ban; mpuBoaHOM
BaJl

driven shaft seqomelii Bai

drivetrain Tpancmuccus; cuioBast
nepeaava

drum brake 6apabanHbIii TOpMO3
durable monroseunslii, U3HOCOCTONKUIA
dwell nunuHIpUYEecKas YacTh KyJadka,
HE MepeMeIaroas COnPsHKECHHYIO
JeTajb; OTCYTCTBHE JABHIKCHHSI
dynamo renepaTop; THHAMO

E

electric ignition siekTpuyeckoe
3AKUT'aHUC

electric lighting snekrpuueckoe
OCBCIICHUC

electric spark siekrpudeckas HCKpa
electric starter siekrpocrapTép
electrolyte snexrposur

electronic ignition snexTpoHHOE
3aKUT'aHUEC

eliminate yctpausTh; yHUYTOXKATh
elliptical spring smunrtuyeckast
peccopa

emergency KpUTHYECKOE MOJI0KEHUE;
aBapUNHBIN; BCIIOMOTaTeJIbHbIN
engage 3anemiaTh, BKII0YaTh Uil
BBOJUTH B 3alICIIJICHUC

engine aBuraTeib

engine capacity padouwnii 00beM
ABUTaTCIIsA
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equip obopymoBath

estate car (JerkoBoii) aBTOMOOUJIb C
Ky30BOM THITa «YHHBEpCAID)
evolution »Bosrorus, MOCTENEHHOE
pa3BUTHE

exceed mpeBbIIIaTh

exhaust BBITTYCK; BBIITyCKaTh
exhaust pipe BeIXJIOIHAS TPyOa
exhaust port BeIXJIOITHOE OTBEPCTHUE
exhaust valve BeimyckHO# Kiiaman
expand pacmmpstb(cs)

expansion pacmupeHue

explode B3pbIBaTH(CS)

explosion B3phIB; BCIIBIIIKA
explosive mixture roprouas cMech

F

fan BenTHnsATOP; KPBLIO, JIOMACTH
fan belt pemenp BeHTHISTOPA
feeler mrym; kamuOp TOIIMHEL

filler ropnoBuna 0aka; 3aMBHOE
OTBEPCTHUE; HAMTOJIHUTEIIb

filler cap kpeiiika 3a1MBHOTO
OTBEPCTHUS

fill in 3amuBaTh; BCTaBAATH

filter dpueTp; hunpTpOBaTH

fin pedpo

final drive rnaBHas nepenava; MOCT
front suspension nepeaHss moABeCKa
firing 3axxuranue; CKMraHue;
BOCILJIAMEHEHUE

firing order mopsiiok 3axuranus
first gear nmepBas nepenaua

fit mpuronka, mocazka; IpPUrOIHBIMH,
MIPUTHAHHBIN

fittings ¢putuHIH, COeAMHUTEILHBIC
4acTH; apMaTypa

fiX ycTraHaBIMBaTh HEMOABUIKHO,
3aKpemiiATh, PUKCUPOBATH

flash boiler koren ¢ GpicTpbIM
pa3Be/IcHHEM MapoB

flat paBauHa; mTOCKUi, POBHBII
flexibility rubxocts;
PUCIIOCO0ICHHOCTD; MAaHEBPEHHOCTh
float normaBok

float chamber nmomaBkoBast kamepa
-type carburetor kap6ioparop
TIOIIJIAaBKOBOT'O THIIA

fluid clutch rugpaBnmuueckoe
CIICTIICHUE

flywheel maxoBux

flywheel magneto maruero,
BBIIOJIHEHHOE B MaXOBHKE

footbrake no>xHoii TopmMO3

force cwia, ycuinenue

fork Buiika; pa3BeTBIATHCS

forward mounted engine nsurareb,
PAacIoJIOKEHHBIN criepen
four-cylinder geTpIpexIHINHIPOBDI
four-stroke 4eThIpeXKOHTAKTHBIH
four-wheel drive npuBoa aBToMOOHIIS €
YETHIPHMS BEIYIIUMH KOJIECaMHU
four-wheeler gersipexkonectoe
CpPEACTBO TPAHCIIOpTa

frame pama; cranuHa, KOpIyc
friction Tpenue

friction clutch ¢pukuonnoe
CIICTUICHHE

front mepenusis cropona; nepeHMiA
front axle nepeanss ock; nepeaHui
front wheel nepennee xoneco

front wheel drive nepennuii npuBo;
NPUBOJI Ha MEepeIHUE Kojieca

fuel roprouee, TOIIMBO; 3aIUBAThH
TOTLITUBO

fuel cell rormBHEII 21eMEHT

fuel consumption pacxon TorumBa
fuel filter tormuBHEIN QBT

fuel injection BopeIck ToTUIMBA

fuel pump TomMBHBIN Hacoc

fuel tank TormuBHBIM Oak

fuel elliptic spring smmnruyeckas
peccopa

G

gallery npomonbHbIN KaHAI

gap 3a30p; UCKPOBOM MTPOMEKYTOK
gas-turbine engine ra3oTypOMHHBIH
JIBUTaTelb, I'T/I
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gear mectepHs; 3youaras nepegada
gearbox xopo0Oka nepegau

gear change nepekioucHue mepeaay
gear lever peruar ympasieHus
KOpOOKOH mepeaay

genset (generating set) renepaTtopHas
YCTaHOBKa

gOVernor peryssrop

gravity TsSKeCTb, CHIIA TSKECTH
ground clearance knupeHc, T0pOKHBIA
MPOCBET

H

half-elliptic spring
TOJYJUIUIITHYIECKAs peccopa
halfshaft moryoch

hand brake pyunoii Topmo3

hand control pyunoe ynpasieHnue
handicap npensrcTeue

handle pykosTka; ynpaBisTh
handling yxox; ynpasienue; crioco6
9KCIUTyaTaIuH

hatchback tum (zeekosozo
asmomoouss)

head ronoska; quuie

headlamp ¢apa

heat teruio; HarpeBaTh

heater oGorpeBareb

heavy Tspkenblid, TpyIHBIN (00 YCa06UsX
pabombl);, MOLTHBIN (0 Osucamere)
heavy duty tspxenas pabora;
npeHa3HAYCHHBIHN TS TSHKEI0ro
pexxrma paboThl

helical BunTOBOM, CIMpanbHBII
high-tension magneto marueto
BBICOKOTO HAIPSHKEHHS

hollow mosei, mycToTemnbIii

hood kanot (Osucamens)
horizontally-opposed engine
JIBUTATEIIb C TOPU30HTAIBHO
PacIIoI0KEHHBIMHU OIITO3UTHBIMHU
ITAHAPAMH

hose pykas, nuianr

hot-tube ignition Bocriamenenne

gas-vacuum engine agpurareib Ha
ra30BOM TOILIUBE

Housing xoprmyc; koxyX; KapTep
hp=horsepower nomaauHas cuia, J.c.
hub Brynka; crynuia

hydraulic shock absorber
THJIPABINYCCKUN aMOPTU3aTOP

HT= high tension Beicokoe
HaMpsKEHHE

ICE — powered generator reaeparop,
paboTaroluii OT JBUTATENS
BHYTPEHHETO CTOPaHUS

ignition 3akuranue, BOCIUIAMEHEHUE
ignition advance onepexeHue
3a)KUTaHUS

ignition key xirog 3akuranus

in=inch groiim (2,54 cm)

inclined valve nakioHHO
YCTaHOBJICHHBIN KJIamaH

independent suspension He3aBucumas
M0JIBECKa

induction uHAYKIKS; BIYCK;
BCaChIBaHHE

inlet Byck; BITyCKHOE OTBEpCTHUE; BBOJI;
BXO/T

inlet port BmyckHOE OTBEpCTHE

inlet valve BnyckHo#t kianan

inlet valve spring npy:xrHa BITyCKHOTO
KJIaraHa

inline mexarmuii Ha OAHON IPSIMON, Ha
OIHOU JINHWH; PSTHBIN

inline engine psaHbIi ABUraTEIb

input shaft nepBuuHbIi Baa; BeayHIHit
BaJl

integral neabpHBIN; HEpa3bEMHBIIH
internal combustion engine nsurarens
BHYTPEHHETO CrOpaHUs

J

Jeep mxun
jet ctpyst; popcyHka
jet engine peakTUBHBIN JBUTATEIH

K

87



TOHHHBOBOSI[ymHOfI CMCCH B ABUT'AaTCIIC key KJIIOY 3aKHUI'aHHuA

KIWJIBHOW TpyOKOMH

km/h= kilometers per hour xm/u,
KAJIOMETP B Yac

kw = Kilowatt kuiosart, kBt

L

L=liter mutp, 1

layout pacnonoxenue, miIaHUPOBKa
Lb=pound ¢ynT (0,453 xr)
lead-acid battery cBunIOBBII
KHCJIOTHBIN aKKyMYJISITOP

lead battery cBunioBas
aKKyMYJISITOpHas OaTapes

leaf mnacTuaka

leaf spring mucroBast peccopa
leather xoxa

lever peryar

lever arm mie4o peryara

life JOArOBEYHOCTD; CPOK CITYKOBI
light cBert, ocBerienue; dapa;
JeTKuit (no ecy)

lining mpokiaaka; BKJIabIII
linkage peryakHOl MEXaHU3M
liquid >xuaKOCTh; KUAKUM

live axle Bexyiast och, BeayIIuii MOCT
lockout cronopnas raiika
locomotion nepenBmwkeHme

long life mponomkuTenbHbI CPOK
CITYKOBI

long wheelbase niaunnas 6aza (meorcoy
ocamMuU agmomoouns)

loom omieTka (npo6odos)

lorry rpy3oBoit aBTOMOOUJIH
lubricant cmaska; cMa304HbBIIT
MaTepHan

lubrication cmaska, cMa3bsIBaHue

M

machine mammaa. CTaHOK;
00pabaThIBaTh pe3aHHEM Ha CTAHKE
magnetic clutch siekrpomarauTHast
MyQTa

magneto maruero

main jet riaaBHbBIN KUKIED
maintenance yxo, o0city>kuBaHue

kg = kilogram kumorpamm, Kr
km = kilometer kumomerp, km

meter usmMepuTeNbHbINA TPUOOP; METP;
J03UPOBATH

mileage nmpoOer B MHJIAX

minibus MUHIEABTOOYC

mixture cmech

monoblock moxoGm0K

monoblock casting nenbHas oTiIMBKa
monocoque body 6eckapkacHbIi
HECYILIUU Ky30B

Mmortar u3BeCTKOBBIN pacTBOP
motion aBuxeHue

motor car aBToMOOUIIb

motorcycle motoruk

motorway aBTocrtpaaa

mould nuneitHas Gopma; JTUTHE
mount oropa; MOHTUPOBATH,
yCTaHaBJIMBATh

mounting ycraHoBka, cOOpKa, MOHTaX
mpg=miles per gallon uncio Muib
npoOera aBTOMOOUIISI Ha TajluIoH
M3PACXOJ0OBAHHOIO TOILJIMBA
mph=miles per hour mMus B yac
mudguard OpbI3roBUK
multi-cylinder engine
MHOTOIUIUHAPOBLIN JIBUTATEIb
multipurpose yHuBepcaabHbI

N

Nm=Newton-ineter uproTOHOMETP
Noise mym

NOSE TepeaHsIs YacTh (a8momoous)
notch mas; BeieMKa; Hagpe3aTh
nozzle comno; hopcyHka
numberplate HomepHas forieuka;
HOMEPHOM 3HaK

O

ohv=overhead valve BepxHwuii knanas;
MOJABECHOM KJIallaH

oil pump macisHbIIT Hacoc

output otmaya; IpOU3BOAUTEIILHOCTD;
s peKkTUBHAS MOIIIHOCTh
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manifold xoyekTop; maTpyook
manual control pydnoe ympasienue
overdrive transmission kopo0Oka
repeaay ¢ YCKOPAIOIIEH Iepeaadei
overhead-camshaft engine qsurarenn
C BEPXHUM PaCIPEAECIUTENBHBIM BaJIOM
overhead valve Bepxuuii ki1amnas;
IIOABECHOM KJIalaH

overload neperpyska

overspeed upe3mMepHasi CKOPOCTb;
MPEBBIIATH CKOPOCTh

P

pad 3aMBKa BKJIAIbIINIA; TPOKIIAIKA;
MOJIYIIIKA; 3aIMBATh BKJIAIBIIII;
IOIKJIaIbIBATh

panel manens; 1ocka

performance npou3BoAUTEIBHOCTD;
XapaKTePUCTHKA; SKCIUTYTAIIHOHHBIC
Ka4yecTBa

petrol 6ensun

petrol engine GeH3WHOBBIH JBUTATEIH
petrol filter ToruBHbBIH GUIBTP
pick up 3axxumarb; pa3roHsIThCS
pickup body ky30B «mukarmn
pickup truck rpy3oBoii aBToMOOMIIH
0c000 MaJjoil Tpy30MoABLEMHOCTH,
TTHKAI

pinion mecTepHs; caTeyuIuT

piston nopieHs

piston Crown JHHUIIE MOPIIHS
piston rod mrarys

piston skirt roOka moprirHs

plug npoOka; cBeya

plunger rurymxep

pneumatic mueBMaTUYECKUi
pneumatic tyre maeBmMaTuyeckast
IIMHA, THEBMATHK

point Touka; BepiHa

points of sparking plug snekrposi
CBEUH 3aKHTaHHS

popper-valve noabeMHbIH KiamaH
POWer cuiia, MOIHOCTh; SHEPIHS;
MIPUBOJIUTH B ICHCTBHUE
power-assisted steering pyniesoe

output shaft BropuunbIii Bast; BeIOMBIi
BaJl

power steering pyieBoe ynpaBicHHE C
YCUITUTEIIEM

powertrain cusoBas niepeaya,
TPAHCMUCCHS

power unit cuoBoit arperar
power/weight ratio momHocTh Ha
CIMHUITY Beca

preselector gearbox xopo0Oxa nepemau
C MPECEICKTUBHBIM TEPEKIIOUCHUEM
pressure naBjicHUEC

Presswork mramMrnoBaHHOE u.1u
IPECCOBAHHOE M3/IEIINE

primary nepBUYHBII

private yacTHbIi

private vehicle aBromo6mIB
WH/IMBUYATBHOTO MOJIb30BaHHUSI
produce npou3BOANTH

propel mpuBoOIUTH B ABMKEHHUE
propeller shaft kapranHeIii Ban
propulsion npuBecHNE B TBUKCHHCE,
IBMKEHHUE BIIEPE]T

public vehicle aBTomo0uIB
KOMMYHAJIBHOTO OJIb30BaHHSI

pulley mkus, 610K

pUMP HacoC; HaKaYMBaTh

puncture mpoxoJi, TpoOoit

push ToikaHue, HAKUM; HAXKHUMaTh,
Ha/IaBJIUBaTh

pushrod mranra ToakaTesns

Q

quadrant kynuca peryara
IIEPEKIIFOYEH NS TIEpelad; YETBEPTh
Kpyra

guantity xosm4ecTBO
quarter-elliptic spring uerBepTh
AJUTUIITUYECKOU PECCOPBI

R

racing single-seater ogHoMecTHBIN
TOHOYHBIN aBTOMOOMIIB
rack-and-pinion drive peeunas
rnepengayda
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YIPaBJIEHUE C YCUIIUTEIEM

rear drive 3agHuii IPUBOI; IPUBOJ HA
3aJIHHE Koyeca

rear driving wheel 3agnee Benyiee
KOJIECO

rear suspension 3aHss MoaBecKa
rear wheel 3agnee xoireco
rear-wheel drive npuBox Ha 3aqHUC
KoJjieca

reciprocate mepemeniarbcst BO3BpaTHO-
MOCTYTATEILHO

reliability mHanexxHocTh; IpOYHOCTH
return spring Bo3BpartHas Mpy>xHHA
reverse peBepcHpoOBaHuUE, PEBEPC
reverse gear mecTepHs 3aJHETO X0ja
rim o6ox (xoneca)

ring KoJbIio

rocker KopompICIIO

rotation Bparienue

rpm (revolutions per minute) uucio
000pOTOB B MUHYTY

running board nognosxka

running gear xojoBast 4acTh (ocu,
KoJleca), TIepelaTOUHbIH MEXaHU3M
(Osucamernst)

S

saloon camxoH; 1€rkoBOil aBTOMOOWIIB C
KYy30BOM «CEIaH»

scooter MOTOIMKII C TOHUKESHHBIM
CHJICHBEM, CKyTEp

scrap 6pak; j1oM; OpaKoBaTh;
YHHUYTOXKATh

seal cajbHUK, YIIJIOTHCHHE;
3aKYITOPHUTB; TTOJIOKUTH TUIOMOY
sedan cenan (mun xy3o06a)

select BeiOMpath

self-changing gear aBromatudeckoe
NEPeKITIoUeHUE epeaay

self- moving camoxoHbIi
self-propelled camoxoaubIi
self-staring camormyck; ¢ camoryckom;
C aBTOMaTHYECKUM ITyCKOM
semi-elliptical spring

radiation pamuarnms

radiator paguarop

rear axle 3agauii MocT

Service o0CITy)KHBaHUE; SKCILTyaTaIHsI
shackle link cuemnnas ceppra

shaft Ban

shaft drive kapnannas nepeaada
shock absorber amoprtuzarop
short-stroke engine kopoTkwuii
JIBHTaTEIhb

side member GokoBuHa; JIOHKEPOH
side-valve engine nBurarens c
OOKOBBIM PacIOJIOKEHUEM KJIallaHOB
silencer raymmrens

slave cylinder BciomoraTenbHbIN
ITAHP

sleeve-valve engine asuratens ¢
THJIb30BBIM pacIpe/ielIiCHUEM;
OecKJIalaHHBIH JBUTATEITh
suspension moaBecka

sliding pinion ckomb3smas mecTepHs
slip ckonpxkeHME; OYKCOBKA; CKOJIB3UTh;
OyKCOBaTh

slipping ckonpxeHue; OyKCOBaHHE
socket mrencenp; maTpoH

solid TBepoe TOIUIMBO; IIEIBHBIH,
HEpa3bEMHbBIN

solid tyre maccuBHas IIIMHA, KATOK
spark-ignition engine aBuratens ¢
UCKPOBBIM 32)KUTaHUEM

spark plug cBeua 3axuranus

speed ckopocTh

speed of rotation ckopoctb BpaiieH#usI
spoke cnuiia (koneca)

spoke wheel 6e3arckoBoe KoJIECO
Sports Utility Vehicle (SUN)
MIOJHOIIPUBOIHBIN aBTOMOOMIIB
MOBBIIIEHHON TPOXOIUMOCTH,
MOBBIIIIEHHONH KOM(OPTHOCTH,
npeaHa3HauYeHHBIN IS aKTHBHOTO
OT/bIXa

Sprag noaxJiaHou TOpMO3

spray carburetion kapOroparus
BITPBICKUBAHHEM

spring mpyxuHa, peccopa
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MOJTY3JUTHITHYECKAs peccopa
start myck; 3anyck

starter craprép

steamer = steam car aBTOMOOWJIb C
MapOBBIM JBUTATEIIEM

steam pressure naejaeHue napa
steam propulsion npuBeacHUE B
JIBUKEHHUE TTAPOM

steering pyJieBoe ynpaBlieHHE
steering arm pyseBas comika
steering box kaprtep pyneBoro
YIPaBICHUS

steering column pyneBast KoJI0HKa
steering wheel pyxaeBoe xosneco
stroke xon (nopuinsi)

stroke bore ratio oTHoLIEHNE TIUHBI
X0/1a MOPUIHS K TUAMETPY HWJIUHIPA
stub axle moBopoTHBIH Ky1aK
suspension arm peryar moJBECKH

sv (side valve) kaman,
PacnoJIOKEHHBIA COOKY

sv (specific volume) ynenbHbIi 00BEM
swept volume pabouwnii 00bEM
synchromesh gearbox kopoOka
repe1ad ¢ CMHXPOHU3aTOPOM

T

tail xBocTOBas YacTh; 3aHSS YaCTh
tank 6ak; nucTepHa; pesepByap
tappet Tonkarenp

taximeter rakcomorop

thermostat repmocrar

three- speed gearbox Tpexcrynenyaras
KOpoOKa repejayd

three- wheeler TpexkosecHsrii
aBTOMOOUITH

throttle npoccens

tiller pykositka; T-00pa3Hblit pyJib
tiller steering ynpagrienue npu
TIOMOIIH PYKOSTKH

tire mmHa

top gear Beicuias nepenaya

torque kpyTsmui MOMEHT

torsion bar ropcruoHHbBIH Ba

track rod nmonepeunas pyneBas Tsara

Spur gear nuiaMHApHUYICCKast
npsiMO3y0ast IeCTepHsI

traction engine TsAroBbIil IBUraTeIb
tractor tpakrop; Tarau

traffic light ceetodop

transfer nepenaya; nepeHOCUTH
transmission mepenaya; TpaHCMHUCCHS
transmit nepexaBath

transverse nomnepeunHa

transverse engine aBuratelb ¢
MOMIEPEYHBIM PACIIOI0KCHHEM
transverse spring momnepe4nas peccopa
travel nBmwkeHue, epemMeIneHue

tread nmpoTekTop; MOBEPXHOCTh
Ka4CHHUS IMHBI, TYCCHHIIA

tricycle TpexkoJiecHbIN aBTOMOOHITB
tubular radiator tpy6uarsrii paguaTop
tune up peryaupoBaTh; HACTPAUBATh
turning moBopoT; BpalleHue

twin mapHbIit; 1BOHHOM

twin-cam engine aBurareis ¢
CUCTEMOU ra30paclpeeseHus C IBYMsI
pacrpeaeuTeIbHBIMA BaTaMy
twin-cylinder nqByx1uInHAPOBEIit
twist grip moBopaumBaroIIHics
HAKOHEYHMK PYJIst

two-stroke engine qByxXTakTHBIMH
JIBUTaTEIh

tyre cu. tire

U

universal joint yHuBepcaabHbIN
HIaPHUD
upward stroke xo BBepx

V

valve knanan

valve guide HampaBistoIias KianaHa
valve head ronoBka kianana

valve spring npyxuHa KjianaHa

van ¢ypros; Baron

vane JionacThb; JIormaTKka

V-belt kmuHOBBIIT peMeHb

vee-twin V-o0pa3Hsblii
ABYXIMJIHHIPOBLIA JBUTATEIb
vehicle TpancniopTHOe cpeacTBo;
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venture muddysop aBTOMOOUITH
W v-engine V-o0pa3Hblii JBUraTe/Ih

wagon ¢yproH; BaroH; BaroHeTKa
wash-leather 3amma

water-cooled BoasiHBIM OXJIAKIECHUEM
water-cooling BoasiHOE OXJ1aXIeHHE
water jacket BogsHas pyOarika
water pump BOIsIHOM HACOC

wheel koseco; mecrepHs

wheelbase xonécnas 6a3a; nmoiauas 6a3a
wheel hub crynwuma koneco

wick gutuim

windscreen BeTpoBoe CTEKIIO
windscreen wiper cTeKIIOOYUCTUTEIh
TICPEHETO /11 BETPOBOI'O CTEKIIa
WiNg KpeLIo (Ky308a)

wishbone nmonepeynsrii peraar
MIOJIBECKHU

wishbone lever BunpuaThlii peryar
wishbone suspension He3aBucuMast
MIOJIBECKA PHIYAKHOTO THIIA

WOrm 4epBsiK

X
X-type x-o0pa3HbIii
Y

yoke BHIIKa; KOPOMBICIIO; KPECTOBHHA
KapJaHa

Z

zebra crossing nemiexoIHbIN TePexo
THUIIA «3e0pa»
Zero HYJICBAsA TOYKa
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COKPALIEHUA

ATDC after top dead center
IIOCJIE BEPXHEN MEPTBOU TOYKH
BTDC before top dead center
110 BEPXHEN MEPTBOM TOUKHU
CPU central processing unit
LEHTPAJIbHBIN MPOLIECCOP
CSI cold start injector
dbopCcyHKa X0JIOJHOTO ITycKa
ctrl control
YIOPaBJICHUE; PETYIUPOBAHNE
cu ft cubic foot
kyouueckuii gyt (0,02837m°)
Cu in cubic inch
kyouueckwmii monm (16,387 cv’)
cu yd cubic yard
kyoudaeckwii sipa (0,76455 )
cyl cylinder
LMJTHHIP
DFI direct fuel injection
HGHOCPGIICTBGHHHﬁ BIIPBICK TOILIMBA
EDC electronic diesel control
DJIEKTPOHHOE YIIPaBJICHUE
JAN3CIbHBIM IBUTATCIIEM
EMS engine management system
CHCTEMa YIpaBJICHUS ABUTATEIEM
EV electric vehicle
AIEKTPOMOOUITH
F full
MOJTHBIN
FMCSR Federal Motor Carrier Safety
Regulations
denepalibHbIE ITpaBUIa
0C30MMacHOCTH JIJIS
aBTorepeBo3unkoB (CIIIA)
ICE internal combustion engine
ABUTATCJ]Ib BHYTPCHHCTO CrOpaHust
L low
HU3KHU
LH left-hand
1. 7neBbli; ¢ TEeBOM pe3bOOI
2. NEeBOCTOPOHHUI
3. JIeBO€ BpallleHUE

LT light-truck
MPEIHA3HAYEHHBIN [T JIETKUX
TPY30BBIX aBTOMOOHIIEH (00b14HO O
wuHax)

MAP manifold absolute pressure
a0coJrroTHOE HaBJICHUC BO BITYCKHOM
KOJIICKTOPC

M+S mud and snow
3UMHS [IIMHAa

n/a not available
OTCYTCTBYCT, HCT JaHHBIX

NVH noise, vibration, harshness
IyM, BUOpanusi, HEIIaBHOCTb
JABUKCHUA

OEM original equipment manufacture
HU3TOTOBUTCIIb ITOAJIMHHOI'O
000pyI0BaHus, MaIlIUH, JICTalIeH U
T.II.

PLPD personal liability, property
damage nepconanbHas
OTBETCTBEHHOCTb, YIIepO YaCTHOM
COOCTBEHHOCTH

RH right-hand
1. mpaBslii; c mpaBoi pe3p0oit
2. TIPaBOCTOPOHHUIA
3. TpaBOTO BpAIICHUS

ROPS roll-over protection system
CHUCTCMaA 3alllUThI ITPH
OIIPOKHUAbIBAHUH

RV recreational vehicle
aBTOMO6I/IJ'II> C JKUJIBIM KY30BOM JJIA
OTAbIXa

R+W road and winter
SUMHSA AOPOKHAA IMHA

SIPS side impact protection system
CHUCTEMA 3allIUThI OT OOKOBOI'O yaapa

TL tubeless
OeckamepHas (0 wure)

TT tube-type
KaMmepHas (0 wuHe)

TWI tire wear indicator
YKa3aTejib U3HOCA IINHBI

yd yard
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