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BBEJIEHUE

COOpHUK TEKCTOB M YIPa)KHEHUI MpeHa3HaueH Ui CTYIEHTOB THEB-
HOTO M 3204HOT'0 OTAENEHHH (akynbTeTa MEXaHH3aLUH CENbCKOro XO03si-
cTBa, oOyuarommxcs no crnenuaibHoctd 1-74 06 01 Texunueckoe obecre-
YEHHE MPOLECCOB CENLCKOXO03SHCTBEHHOTO IPOU3BOCTBA.

Lenb cOopHUKA — TIO3HAKOMHTE CTYACHTOB C aHTIUICKOH TEpMHHOIIO-
THell o CennabHOCTH U MTOJITOTOBHUTH MX K YTCHUIO OPUTHHAILHOHN Hayd-
HO-TEXHHUYECKOH JINTEPATyphbl, COBEPIICHCTBOBATh M CHCTEMAaTH3HUPOBATH
UX 3HaHUS U YMEHUs, 000TaTUTh CIOBAPHBIN 3amac.

COOpHHUK COCTOMT M3 BOCBMH YpPOKOB. KaXkIbpllf ypoK COAEpXHUT OBa
TEKCTA.

Tekcr 1 — TeKCT MO CMENMaIbHOCTH, HACBHIIIICHHBIA TEPMHUHOIOTHUECKON
nexcukol. Ilepen TEKCTOM NPUBOAMTCA CHUCOK HE3HAKOMBIX CTYAEHTY
TEPMHUHOB, KOTOPbIE MPeIaraeTcsi Bbly4nTh. TakkKe UMEIOTCSl IPEATEKCTO-
BbI€ 3aJlaHUs, HAIIPABJIEHHbIE HA CHATHE JIeKCUUecKux TpyaHocrei. [locine-
TEKCTOBBIE 3aJaHUsl CIY)XaT JUId HPOBEPKH MOHUMAaHHUA HPOYUTAHHOTO
(ompezneneHne BepHBIX(HEBEPHBIX) NPEIJIOKEHUH, BOIPOCHO-OTBETHBIC
(bopMBI pabOThI) U 3aKPEIUICHUSI JTEKCUKH TekcTa (110100p CHHOHUMOB (aH-
TOHHMOB)), TIEPEBOJ TEPMUHOJIOTMYCCKHX CAWHHI] C PYCCKOrO s3bIKa Ha
AHIIMACKUI M HA00OPOT, 3aIllOJHEHHE NPOIYCKOB B NPEIIOKEHHAX HYX-
HBIMH CJIOBaMH U T. II.).

TekcT 2 MeHbIIe 110 00BEMY U COASP)KUT HH(DOPMAIIHIO TO3HABATEIHHO-
ro xapakrtepa (Oworpadum wu3BeCcTHBIX u3o0peTareneit). TekcT Takxke
cHa0XeH MPEeATEeKCTOBBIMU M ITOCIETEKCTOBBIMHU 3aJJaHHUSMH, TIOCIIE BBITION-
HEHHS KOTOPBIX CTYACHT JIOJIKEH ero MepecKasath.

B pasnene «Check yourself» npusenensr npuMepHble BapHAHTH TEKCTOB
JUIS 9K3aMEHAIMOHHOTO TIEPEBO/IaA.

COOpHUK COJIEPIKUT JIEKCHIECKUIH MUHUMYM I10 TeMe «J[Burarenm».

COOpHHUK TEKCTOB M YNPaKHEHUI PEKOMEHIOBAaH KakK ISl ayIUTOPHON
paboThl CTYAEHTOB B COTPYAHUYECTBE C MPEIOo/aBaTeNieM, TaK U JUIs caMo-
CTOSITENEHON paboTHI.



UNIT 1
Task 1

Ex. 1. Learn the words.

Source of power — UCTOYHUK CHJTBI,

energy conversion [kon'vafon] — npeobpa3zoBaHue SHEPTUH;

heat engine — TemIo0BOI ABUraTENb;

internal combustion [kom'bastfon] engine — aBuraress BHYTPEHHETO
cropaHm;

combustion engine — nBUraTesb BHELIHETO CrOPAHHS;

rotary engine — poTOpHBIii IBUTATEIIb;

reciprocating [ri'sipreekertip] engine — Bo3BpaTHO-MIOCTYATENBHbIN BH-
rarelb;

Wankel ['weenksl] engine — potopHo-mopIHEBO# JBUTATEND, IBHUIATEIb
Bankens;

open cycle gas turbine — rasoBast TypGHHA ¢ Pa30MKHYTBIM IIHKJIOM;

gasoline engine — GeH3WHOBEII JBUTATENb,

diesel ['di:zal] engine — nu3enbHBINA IBUTATEND,

steam engine — napoBoii JBUTraTeNb,;

Stirling engine — 3KOJOrHMYECKH YHMCTBIM, HETOKCHYHBIM JBHIraTeb
CrupnuHra;

steam turbine — mapoBas TypOuHa;

closed cycle gas turbine — rasosas TypOuHa ¢ 3aMKHYTBIM [IUKJIOM;

heat exchanger — rero06MeHHUK;

working fluid — pa6ouas sxunKocTs;

pressure — jaBlicHUE.

Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. The word “engine” comes from the old French word “engine” and
Latin “ingenium”.

2. Energy conversion — is the process of changing one form of energy
into another, such as nuclear energy into heat or solar energy into electrical
energy.

3. The engine that converts heat energy into mechanical energy is called
heat engine.

4. Rotary engine is an engine such as turbine or Wankel engine in which
power is transmitted directly to rotary components.



5. Reciprocating engine is an engine in which one or more pistons move
backwards and forwards inside a cylinder.

6. Wankel engine is named after Felix Wankel, a German engineer who
invented it.

7. Stirling engine is named after Robert Stirling, Scottish minister who
invented it.

8. Gasoline engines vary significantly in size, weight per unit of power
generated, and arrangement of components. The principal type is the recip-
rocating-piston engine.

9. An open cycle gas turbine is a combustion turbine plant fired by lig-
uid fuel to turn a generator rotor that produces electricity. The residual heat
is exhausted to atmosphere at about 550 degrees of Celsius. This technolo-
gy is similar in design to the combustion turbines, or jet engines, used in the
aviation industry.

10. The diesel cycle was invented by German engineer Rudolf Diesel
and it has the highest thermal efficiency of any regular internal or external
combustion engine due to its very high compression ratio.

11. A steam engine is a heat engine that performs mechanical work using
steam as its working fluid.

12. A steam turbine is a mechanical device that extracts thermal energy
from pressurized steam, and converts it into rotary motion. Its modern man-
ifestation was invented by Sir Charles Parsons in 1884.

13. A heat exchanger is a device built for efficient heat transfer from
one medium to another.

Ex. 3. Translate the following international words.

Civilization, mechanical energy, machine, to transform, thermal, chemi-
cal, category, type, classification, components, temperature, maximum, vi-
bration, specification, automobile, motorcycle, scooter, locomotive, cylin-
der.

Ex. 4. Can you name any types of engines? What fuel do they need?
Do you know who invented different types of engines?

Read and translate the text to find the answers to these questions.

Classification and Some Basic Details of Heat Engines

The distinctive feature of our civilization today is the wide use of me-
chanical power.

An engine is a device which transforms one form of energy into another
form. However, while transforming energy from one form to another, the



efficiency of conversion plays an important role. Normally, most of the en-
gines convert thermal energy into mechanical work and therefore they are
called “heat engines”.

Heat engine is a device which transforms the chemical energy of a fuel
into thermal energy and uses this thermal energy to perform useful work.

Heat engines can be broadly classified into two categories: internal
combustion engines and external combustion engines. Engines whether
internal combustion or external combustion are of two types: rotary engines
and reciprocating engines.

Heat Engines Of the various types

[ : | of heaF engines, the

IC Engines EC Engines most widely used ones

| _ | are the reciprocating

bopy j;‘mi“ Recproeting uu.l.,, internal  combustion
1 . engine, the gas turbine
- o.,];mc . !h—J:\ . [_jr ['Jj and the steam turbine.
Engine Gas Turbine Engine Engine Engine  Enging Torbme oot The steam engine is

rarely used nowadays.
Fig.1.1 Classification of Heat Engines

The reciprocating internal combustion engine enjoys some advantages
over the steam turbine due to the absence of heat exchangers in the passage
of the working fluid (boilers and condensers in steam turbine plant). This
results in a considerable mechanical simplicity and improved efficiency of
the internal combustion engine.

Another advantage of the reciprocating internal combustion engine over
the other two types is that all its components work at an average tempera-
ture which is much below the maximum temperature of the working fluid in
the cycle.

Further, in internal combustion engines, higher thermal efficiency can be
obtained with moderate maximum working pressure of the fluid in the cy-
cle, and therefore, the weight to power ratio is less than that of the steam
turbine plant.

The main disadvantage of this type of engine is the problem of vibration
caused by the reciprocating components. Also, it is not possible to use a
variety of fuels in these engines. Only liquid or gaseous fuels of given
specification can be efficiently used. These fuels are relatively more expen-
sive.

Considering all the above factors the reciprocating internal combustion



engines have been found suitable for use in automobiles, motor-cycles and
scooters, power boats, ships, slow speed aircraft, locomotives and power
units of relatively small output.

External combustion engines are those in which combustion takes place
outside the engine whereas in internal combustion engines combustion takes
place within the engine. For example, in a steam engine or a steam turbine,
the heat generated due to the combustion of fuel is employed to generate
high pressure steam which is used as the working fluid in a reciprocating
engine or a turbine.

In case of gasoline or diesel engines, the products of combustion gener-
ated by the combustion of fuel and air within the cylinder form the working

fluid.

Ex. 5. Match the synonyms.

1) to use a) to convert

2) fluid b) moderate

3) to transform c) different

4) average d) to utilize

5) various €) maximum

6) high f) liquid

7) broadly g) today

8) nowadays h) widely
Ex. 6. Match the antonyms.

1) internal a) minimum

2) small b) disadvantage

3) maximum ¢) impossible

4) advantage d) external

5) more €) gaseous

6) possible f) outside

7) liquid g) less

8) within h) great

EX. 7. Translate the following word chains.
Energy conversion, heat engine, heat exchanger, steam turbine plant,
fluid temperature, power output, steam turbine, power ratio, high pressure

steam, fuel combustion.

EXx. 8. Name the types of engines mentioned in the text.

Ex. 9. Say the same in English.

HapOBaﬂ Typ6I/IHa; TCHH006M€HHI/IK; HIUPOKOEC UCIIOJIBb30BAHUEC MCXAaHU-
YeCKOu OHEPrur; UCTOYHUK CHIIBI; Hp€06pa30BaHI/I€ SHEPIrur, MEXaHU3M,
BBITIOJHATH IMOJIC3HYIO pa60Ty; pa60qaﬂ JKUJAKOCTD, MPOU3BOAUTL AP BbI-



COKOIr'0 MOaBJICHUS, HCIIOJIb30BaTh p33H006p33HLIC BUIBI TOIUJIUBA, Ooee
BbICOKasA TCILJIOBast 3(1)(1)6KTI/IBHOCTL; rnpouecc CFOpaHI/Iﬂ; ra3006pa3H0e TOII-
JINBO, BLIpa6aTLIBaTL TEIUIO, IMMPOAYKTHBI CrOpaHus.

Ex. 10. Answer the questions.

1. What is an engine?

2. Does the efficiency of energy conversion play an important role?

3. What engines are called heat engines?

4. What categories can heat engines be classified into?

5. What are the most widely used engines?

6. What advantages does the reciprocating internal combustion engine
have?

7. What is the main disadvantage of this type of engine?

8. Where are the reciprocating internal combustion engines used?

9. What engines are called external combustion engines?

10. What types of external combustion engines can you name?

Task 2

Ex. 1. Translate the following sentences paying attention to the Pas-
sive Voice constructions (was, were + V3).

Model : Heat energy was transformed into motion.

TerutoBast sHEPTHs Obl1a NPeobpa306ana B IBUKCHHE.

. Power was provided by water and wind.
. The first steam engine was invented in the early 18" century.
. Steam was injected by the piston.
. Steam was cooled by water.
. A partial vacuum was created.
. The piston was forced down by atmospheric pressure.
. Steam was expanded, condensed and reheated.
. Much effort was required before engine could exploit electricity.
. The gas was ignited at atmospheric pressure.
10. Benz was considered the inventor of the internal combustion engine.
EX. 2. Match the words with their Russian equivalents.

OO ~NOoO Uk~ WN PP

1) power a) OXJIaKIaTh OBICTPO

2) to inject steam b) mewxymas cuna

3) partial vacuum C) 3Heprus, MOLIHOCTh, CHJIa
4) to cool rapidly d) TakT B MHHYTY

5) the weight of the pump €) KCTOYHHK SHEPTUH

6) driving force f) Haruerats map



7) stroke per minute 0) YETHIPEXTAKTHBIHN [[HKIT

8) road accident h) cxarue

9) energy source i) Bec Hacoca

10) four stroke cycle J) cropanue

11) compression k) yacTuuHbIi Bakyym

12) combustion I) 3aBuCHMOCTD OT HEPTH

13) expansion m) Gosiee HACKHBIH TBUraTeIb
14) more reliable engine N) paciiupeHue

15) dependence on oil o) ATII

Ex. 3. Practice the pronunciation of the following proper names.
James Watt ['dzeimz ‘wot] — Ixeiime Yatt
Cugnot ['kagnat] — Hukoss XKozed Kynbo
Lenoir [le'no:] — Jlenyap
Benz ['benz] — benn
Ex. 4. Look through the text and name the stages in the heat engine
development.
Model: Stage 1. The first steam engine.
Stage 2.
Stage 3.
Stage 4.
Stage 5.
Stage 6.

The Heat Engine

For many hundreds of
years motive power, mainly
or mills and forges, was
provided by water and wind
#and of course human and

" T.| water (g)
(steam)

Work Output
(moving wheel)

X

S Rt - animal effort. The first usa-
o @2 naut ble he_at engine,_using steam,
q HEAT ENGINE Was invented in the early
18" century. It was terribly

inefficient.

Steam was injected under the piston to raise it and then rapidly cooled
by injecting water. A partial vacuum was thus created and the piston forced
down by atmospheric pressure on the top. The steam helped by the weight
of the pump, pushed it up again and the process repeated.



Some fifty years later, James Watt had the idea of doing away with this
successive heating and cooling, which was obviously inefficient, by making
steam the driving force, which, once expanded, was condensed and reheat-
ed. The engine could turn faster, more than twenty strokes per minute and
with much more power per stroke. But it was still too heavy to be mobile. In
1770 the French inventor Cugnot built a machine which moved itself suc-
cessfully. Unfortunately, by running into a wall he also invented the first
mechanized road accident. His machine can still be seen in Paris.

Electricity as a source of motive power developed almost in parallel
with steam during the 19th century but at a slower rate since much basic
research was required before engineers could exploit it. A primitive electric
motor rotated in 1831 and a generator some time later. By the 1860's bat-
tery-operated electric motors could move more than their own weight but to
compete with conventional vehicles, electric motors must be combined with
a heat engine to charge the battery and provide supplementary power.

The gas engine, invented by Lenoir in 1860, ushered in the principle of
combustion inside the engine itself rather than in a separate boiler. Howev-
er, since the gas was ignited at only atmospheric pressure, its efficiency was
rather low. It was not however, mobile, being too heavy and anyway at-
tached to its energy source.

With the formulation of the four stroke cycle (compression, combustion,
expansion and exhaust) the first internal combustion engines was invented.
Benz was generally considered to be the key figure. However, as usually
happens at key turning points, many others were also successful. From then
on it was a question of finding better ways of vaporizing fuel, mixing it with
air, getting it into the engine at the right time, and finally igniting it.

Now the internal combustion engine is reliable and more and more eco-
nomical. However, its dependence on oil may lead to its eventual decline in
the developed countries, slowed perhaps by alternative energy sources, such
as hydrogen.

Ex. 5. Match the antonyms.

1) heating a) inefficient
2) efficient b) slower

3) expansion ¢) cooling

4) faster d) light

5) heavy e) low

6) inside f) outside

7) high g) compression

10



Ex. 6. Agree or disagree with the following statements.

1. The steam engine was invented in the seventeenth century.

2. The first usable heat engine was rather efficient.

3. James Watt improved the steam engine by making it more mobile.

4. In 1770 the French inventor Cugnot built the first machine which
could move itself successfully.

5. A primitive electric motor rotated in 1831.

6. The gas engine was invented by Benz in 1860.

7. Benz invented the internal combustion engine.

8. Now the internal combustion engine is used all over the world as it is
very economical.

Ex. 7. Answer the questions.

1. What was the motive power for many hundreds of years?

2. When was the first heat engine invented?

3. Was it efficient? Why? Why not?

4. How did James Watt contribute to the development of the heat en-
gine?

5. What contribution did Cugnot make to the development of the heat
engine?

6. Why did the electricity as a source of motive power develop at a slow
rate?

7. When was the gas engine invented?

8. Why wasn’t the first gas engine efficient?

9. Who invented the internal combustion engine?

10. Why may the use of internal combustion engines decline?

Ex. 8. Look through the following passage and answer the question:
“What advantages does the electric motor have over the internal com-
bustion engine?

The first primitive electric motor was developed in 1831. Electric mo-
tors are not only non-polluting, they are quieter, smoother, and almost
maintenance free, since they dispense with those costly sub-systems (trans-
missions, electrics, fuel pumps, injectors and emission controls, and even
brakes) that come with the internal combustion engine. The electric motor
has a great future.

11



Ex. 9. It’s interesting to know. Look through the following piece of
information and answer the question: “Why is it unfair to say that the
automobile was invented by either Gottlieb Daimler or Karl Benz?”
The very first self-powered road vehicles
4 were powered by steam engines and by that
definition Nicolas Joseph Cugnot of France
Mbuilt the first automobile in 1769 — recognized
by the British Royal Automobile Club and the
( ~ZAAutomobile Club de France as being the first.

So why do so many history books say that the automobile was invented
by either Gottlieb Daimler or Karl Benz? It is because both Daimler and
Benz invented highly successful and practical gasoline-powered vehicles
that ushered in the age of modern automobiles. Daimler and Benz invented
cars that looked and worked like the cars we use today. However, it is unfair
to say that either man invented the automobile.

Ex. 10. Summarize all the information from the unit and get ready
to speak on the topic: “Heat engines and their use in the modern
world”.

UNIT 2
Task 1

Ex. 1. Learn the words.

Spark ignition engine — qBuUraTess ¢ HCKPOBBIM 3a)KUTAHHUEM;
valve ['v&lv] — knanasy;

piston ['piston] — mopiuens;

piston ring — mopIIHEeBOE KOMIBLIO;

lubricant ['lu:brikent] — cmaska;

output shaft ['autput 'fa:ft] — BeixogHOI Ba;
combustion chamber — kamepa cropanus;

inlet manifold [manr'fould] — BryckHol KoJIEKTOD;
exhaust [ig'za:st] manifold — BeimyckHO# KoMLIEKTOD;
inlet valve — ByckHoit knamnas;

exhaust valve — BeIllycKHO# KIiaraH;

spark plug ['spa:k 'plag] — cBeua 3axuranus;
connecting rod — maryH;

crankshaft ['krenk fa:ft] — xkonensan;

slot — mas3;

12



gudgeon pin ['gad3on pin] — mopriHeBoit nmane,;

camshaft ['keem fa:ft] — pacnpensan;

timing gear ['taimiy g1s] — mectepHs pacnpensana;

cam — Kyna‘IOK;

flywheel — maxoBuk;

net torque ['to:K]— kpyTsuit MOMEHT.

Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. The term spark-ignition engine normally refers to internal combustion
engines, specifically petrol engines, where the initiation of the combustion
process of the air-fuel mixture is ignited within the combustion chamber by
a spark from a spark plug.

2. In automotive engineering, an engine is referred to as multi-valve (or
multivalve) when each cylinder has more than two valves.

3. A piston is a component of reciprocating engines, pumps and gas
compressors. It is located in a cylinder and is made gas-tight by piston
rings.

4. In an engine, its purpose is to transfer force from expanding gas in the
cylinder to the crankshaft via a piston rod and/or connecting rod. In a
pump, the function is reversed and force is transferred from the crankshaft
to the piston for the purpose of compressing or ejecting the fluid in the cyl-
inder.

5. Typically lubricants contain 90% base oil (most often petroleum frac-
tions, called mineral oils) and less than 10% additives.

6. Etienne Lenoir already used an electric spark plug in his first internal
combustion engine in 1860 and he is generally credited with the invention
of the spark plug.

7. In automotive engineering, an intake manifold or inlet manifold is the
part of an engine that supplies the fuel/air mixture to the cylinders. An ex-
haust manifold collects the exhaust gases from multiple cylinders into one
pipe.

Ex. 3. Read the text and do the tasks that follow.

Engine Components
A cross section of a single cylinder spark-ignition engine with side
valves is shown in Fig.1.2.

Cylinder: It is the space in which the piston makes a reciprocating mo-
tion. The varying volume created in the cylinder during the operation of the

13



engine is filled with the working fluid and subjected to different thermody-
namic processes.

Piston: It is a cylindrical component fitted into the cylinder forming the
moving boundary of the combustion system. It fits perfectly into the cylin-
der providing a gas-tight space with the piston rings and the lubricant. It
forms the first link in transmitting the gas forces to the output shaft.

Combustion Chamber: The

space enclosed in the upper

Spark plug part of the cylinder, by the cyl-

Combustion inder head and the piston top
chamber during the combustion process,

Exhaust manifold 1S Called the combustion cham-

— Piston ring ber. The combustion of fuel
- Exhaust valve

Inlet
Manifold
Cylinder

Inlet valve Gud . and the consequent release of
Cam udgeon pin .
— LY Piston thermal energy results in the
Camshaft L . .
Camshaft building up of pressure in this
| Connectingrod  part of the cylinder.
Crankcase - Crankshaft Inlet Manifold: The plpe

which connects the intake sys-
) tem to the inlet valve of the
Fig.1.2 Cross-section of a Spark Ignition Engine engine and through which air
or air-fuel mixture is drawn
into the cylinder is called the
inlet manifold

Exhaust Manifold: The pipe which connects the exhaust system to the
exhaust valve of the engine and through which the products of combustion
escape into the atmosphere is called the exhaust manifold.

Inlet and Exhaust Valves: They are provided either on the cylinder
head or on the side of the cylinder for regulating the charge coming into the
cylinder (inlet valve) and for discharging the products of combustion (ex-
haust valve) from the cylinder.

Spark Plug: 1t is a component to initiate the combustion process in
spark ignition engines and is usually located on the cylinder head.

Connecting Rod. It interconnects the piston and the crankshaft and
transmits the gas forces from the piston to the crankshaft.

Crankshaft. It converts the reciprocating motion of the piston into use-
ful rotary motion of the output shaft. The crankshaft is enclosed in a crank-
case.

Piston Rings: Piston rings, fitted into the slots around the piston, pro-

14



vide a tight seal between the piston and the cylinder wall thus preventing
leakage of combustion gases.

Gudgeon Pin. 1t forms the link between the small end of the connecting
rod and the piston.

Camshaft. The camshaft and its associated parts control the opening and
closing of the two valves. This shaft also provides the drive to the ignition
system. The camshaft is driven by the crankshaft through timing gears.

Cams. These are made as integral parts of the camshaft and are designed
in such a way to open the valves at the correct timing and to keep them open
for the necessary duration.

Flywheel: The net torque imparted to the crankshaft during one com-
plete cycle of operation of the engine fluctuates causing a change in the
angular velocity of the shaft. In order to achieve a uniform torque an inertia
mass in the form of a wheel is attached to the output shaft and this wheel is
called the flywheel. The variation of net torque decreases with increase in
the number of cylinders in the engine and thereby the size of the flywheel
also becomes smaller. This means that a single cylinder engine will have a
larger flywheel whereas a multi-cylinder engine will have a smaller fly-
wheel.

Ex. 4. Translate the word chains.

Cylinder block, combustion system, cylinder head, combustion process,
intake system, piston top, exhaust system, ignition system, inertia mass,
multi cylinder engine.

Ex. 5. Say the same in English.

Cseua 3aXKUTraHus, MOPUIHEBOC KOJIBLIO, OZLHOHHHHHL{pOBLIﬁ JABUI'aTCJIb
C HUCKPOBBIM 3aKUTaHUEM; OOKOBBIE KJIallaHbl, MOpHICHb COBEPIIACT BO3-
BPATHO-MIOCTYNATCIbHOC JABUKCHUC, pa6oqaﬂ JKUJKOCTh, BLIXOL[HOﬁ Ball;
T'0JIOBKa III/IJ'II/IHI[pa; CropaHue TOIIJIUBA, BO3AYIIHO-TOIUIMBHAA CMECh;, npo-
JAYKTBI CI‘OpaHI/IH; NpeaoTBpaliaTb YTCUKY T asa, OTKPbIBATL KJIAIIaHBI B
HYXKHOC BpeMH; co31aBaThb UBMCHCHUSA B er’IOBOﬁ CKOpOCTI/I; YBCJIIMYCHUC
KOJIMYECTBA LUIUHAPOB B JBUrATEIIC, KaMepa CrOpaHus, pa3Mep MaXOBUKa,
HOleHeBOfI TIaJIeIL, MHOI‘OI.II/IJ'II/IH,Z[pOBHﬁ JABUTIaTCIIb.

Ex. 6. Match the antonyms.

1) single a) exhaust

2) inlet b) closing

3) upper c) increase

4) static d) to complete
5) opening e) multi

6) decrease f) smaller
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7) larger g) dynamic

8) to initiate h) lower
Ex. 7. Complete the sentences.

. In the cylinder space the piston

. Piston forms and provides

. Combustion chamber is the space

. Inlet manifold connects

. Exhaust manifold connects

. Spark plug is component which

. Crankshaft converts

. Piston rings are fitted into

. Gudgeon pin forms the link between

10. Cams are made as

11. The net torque fluctuates causing

Ex. 8. Answer the questions.

. What are the main engine components?

. What is a cylinder?

. What is a piston?

. What is called a combustion chamber?

. What is called an inlet manifold?

. What component is called an exhaust manifold?

. What for are inlet and exhaust valves provided?

. What is a spark plug? Where is it located?

. What engine parts does a connecting rod interconnect?

10. What is the function of a crankshaft?

11. What does a camshaft control?

12. What for are piston rings provided?

13. In what way are cams designed?

14. What does the size of a flywheel depend on?

OCoOoO~NOoOuUuTk, WN P
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Task 2

Ex. 1. Translate the word chains.

Energy source, water wheels, heat engine development, evaporation and
condensation properties, instrument maker, high pressure steam engine,
mass production, gas air mixture, four-stroke engine, petrol engine, marine
and land transport, prototype four stroke engine.

Ex. 2. Match the synonyms.

1) contrivance a) use
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2) to convert b) to build

3) utilization c) to date back
4) significant d) device

5) to construct e) important
6) to have origin f) performance
7) operation g) to transform

Ex. 3. Practice the pronunciation of the following proper names.

Denis Papin ['denis 'pa:pin] — denu [amex

Thomas Savery ['tomoas 'servari] — Tomac CeBepu

Thomas Newcomen ['tomas 'njukaman] — Tomac HerokomeH

Richard Trevithick ['ritfa:d 'trevit[ik] — Puuapn Tpesutuk

Jean Joseph Lenoair ['dzemn 'dzozef ‘'lenn:] — XKan XKozed Jlenyap

Gottlieb Daimler [got'li:b 'daimls] — F'otnu6 Jaiimnep

Robert Stirling ['ro:bat 'sta:lm] — Po6ept Ctupnunr

Wilhelm Maybach [ ‘wilhalm 'maibok] — Bunsrensm Meiibax

Rudolf Diesel ['ru:dolf 'di:zal] - Pynonsd duzerns

Ex. 4. Read the text to know more about the history of the heat en-
gine.

The History of the Heat Engine

An engine is a mechanical contrivance by means of which some form of
energy is converted to useful work. The first mechanical utilization of an
energy source to do work dates back to the 1% century BC, when simple
water wheels were used to lift water from rivers.

The most significant heat-engine development was that of the steam en-
gine. The use of steam to produce a mechanical effect has its origin in the
1*" century AD, when the mathematician and inventor of Alexandria de-
scribed a steam-operated ‘wheel’.

o It was the Frenchman Denis Papin (1647-1712) who
first had the idea of constructing an atmospheric engine
_which made use of the evaporation and condensation
Sak properties of water. In 1689 he demonstrated what was a
\Wprototype steam engine. Although Papin’s device had
limited application, it was a significant step towards the
development of a practical steam engine.
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In 1698 Thomas Savery (1650-1715), an English
engineer, patented a steam pump which could be used to
pump water out of mines. His machine was a simple ar-
rangement with no piston and requiring the hand operation
of valves. It used steam above atmospheric pressure. Since
it did not have automatic safety valves, and as reliable
boilers had not been perfected, the pump proved to be dan-
gerous and it was eventually abandoned.

Whilst Thomas Savery was developing his engine, Thomas Newcomen
(1663-1729) was experimenting with engines which had a piston inside a
cylinder. He took his inspiration from the work of Papin, who had success-
fully used atmospheric pressure to act on a piston within a cylinder.

In 1712 the first practical Newcomen steam engine was constructed. It
was an atmospheric engine and was thus dependent for its operation on ob-
taining a pressure within the cylinder below that of atmospheric pressure;
this was achieved by injecting cold water into steam in the cylinder. This
engine proved to be a significant breakthrough in atmospheric engine de-
velopment, and Newcomen-type engines were manufactured and sold in
numbers for mine pumping.

While preparing a model of a Newcomen
engine for Glasgow University in the winter of
1763-64, a Scottish instrument-maker James
Watt (1736-1819) realized that a considerable
amount of heat was wasted by successively
heating the cylinder to produce steam and sub-
sequently cooling it to condense the steam. He
proposed a major improvement to Newcomen’s
design, by the use of a cooling chamber (a con-
denser) separate from the steam cylinder.

This allowed a large increase in the overall efficiency of the engine.
Watt obtained a patent for his engine in 1769.

Further developments in steam engine design did not take place until the
early 1800s, when steam above atmospheric pressure was investigated. The
Cornish engineer Richard Trevithick (1771-1833) perfected the first high-
pressure steam engine in about 1803. In the same year he also built the first
steam locomotive, thereby giving a further boost to the Industrial Revolu-
tion. From the 1830s steam locomotives dominated rail transport for over a
century.
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In 1816, Robert Stirling (1790-1878), a Scottish
clergyman, developed another concept. His engine con-
sisted of two cylinders. In one of them air was heated
(by an external source) and cooled alternately. When the
air expanded, it effected a power, or working, stroke in
==the other cylinder. Stirling obtained a patent for his de-
4sign in 1827. Some engines were manufactured indus-
~aBtrially in 1844, but they never attained mass production.
The next 30 years saw several designs and patents for gas engines, but
most of them were never constructed; those that were had limited success.

The first internal combustion engine able to operate re-
liably was built by the Belgian-born inventor Jean Joseph
Lenoir (1822-1900). In 1860, he patented a well-thought-
out design for a gas engine. The fuel was lighting gas (de-
rived from coal) mixed with air. This engine was a two-
stroke with the fuel-air mixture fed into the cylinder alter-
nately at either end of the piston. The Lenoir engine was
slow-running, and the gas-air mixture was not compressed
before ignition. It lacked power, and it had a very high
fuel consumption. Despite this, it was sold in reasonable
numbers.

The use of liquid fuels was not introduced until near the end of the 19th-
century. In 1883, the German engineers Gottlieb Daimler (1834-1900) and
Wilhelm Maybach (1846-1929) designed an engine that could operate on
petrol.

In 1893, Rudolf Diesel patented a prototype four-stroke engine. This
engine differed from the petrol engine in that ignition of the fuel occurred
spontaneously without a spark. The high compression attained within the
cylinder resulted in sufficiently high temperatures to bring about ignition of
the fuel and effect a pressure stroke. The Diesel engine has found wide use
for both marine and land transport.

Ex. 5. Say the same English.

3HAUNTENBHBIA TPOPHIB B Pa3BUTHH; MEXaHHW3M, IOoJie3Has padoTa,
[OPILIEHb; COCTOATh W3 JIBYX LWIMHIPOB; BHELIHUN HCTOYHMK SHEPIUU;
0oJbIIIOe TOTPEOICHUE TOTUIMBA,; BOCTUIAMEHEHUE; YeThIPEXTAKTHBINA JIBUTA-
TCJIb BHYTPEHHETO CI‘OpaHI/ISI; YBEJIUYCHUC 3(1)(1)6KTI/IBHOCTI/I JIBUT'aTeIid; 3Ha-
YUTEJIBbHOC KOJMNYECTBO TEIJIA, KaMepa OXJIAXKJICHUS, HepBLIfI HapOBOﬁ JABU-
raTejb BBICOKOI'O JaBJICHUSA, WUCIOJb30BaHUE KUJIKOTO TOIUIMBA, UACI CO-
3OaHHUs aTMOC(l)epHOI‘O JABUTaTCIIA.
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EX. 6. Make up sentences using the table.

The mathemati-
cian of Alexandria

The Frenchman
Dennis Papin

Scottish  instru-
ment maker James
Watt

The Cornish en-
gineer Richard Tre-
vithick

A Scottish cler-
gyman Robert Stir-
ling

The Belgian-
born inventor Jean
Josef Lenoir

German  engi-
neers Gotlieb Daim-
ler and Wilhelm
Maybach

Rudolf Diesel

obtained a patent

perfected the first high
pressure steam engine

invented

constructed

built

designed an engine
developed an engine
consisting of two cyl-

inders

patented

the first steam engine
in 1689.

in about 1803.

in 1816.

the first internal com-
bustion engine.

a prototype four stroke
engine.

a steam  operated
“wheel” in the first
century AD.

for his improved steam
engine in 1769.

that could operate on
petrol in 1883.

Ex. 7. Answer the questions.
1. When does the first use of energy to do work date back?

2. What was the most significant engine development?

3. Who first had the idea of atmospheric engine?

4. What kind of engine did Newcomen construct?

5. What improvement to Newcomen engine did Watt propose?
6. Why didn’t further development in steam engine design take place

until the early 1800s?

7. What invention gave a further boost to the Industrial Revolution?
8. What kind of engine did Robert Stirling develop?

9. Who built the first internal combustion engine?

10. What engine was invented by Lenoir?
11. What fuel was used in this engine?
12. Who designed an engine that could operate on petrol?

13. When was a prototype four-stroke engine invented?

14. In what way did this engine differ from the petrol engine?
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Ex. 8. Fill in the table and speak on the topic” The history of the
heat engine”.
Inventor | Invention Years of Engine features (basic com-
invention ponents, types of fuel used,
principles of operation)

UNIT 3

Task 1

Ex. 1. Learn the words.

Motor unit — arperar;

vacuum ['veekju:m] engine — BakyymHasi MalvHa;

pump — Hacoc, nomna;

condenser — paguarop, KOHJIEHCATOP;

to recirculate — uupkyIMPOBATH B 3aMKHYTOM LHKIIE;

latent heat — ynenpHas Temnora;

superheater — mapornieperpeBarens, M00rPEBATENILHbI alNapar;

draft — cuna taru;

firebox — xamepa cropanus;

combustible materials — roproure MaTepuarsr;

reciprocating pump — Hacoc ¢ BO3BPaTHO-ITOCTYNATENbHBIM JBHKCHAEM
TOPILIHS;

rotative engine — poTopHsIii IBUraTEIIb;

piston rod — nITok MOPIIHS;

slide ['slaid] valve — 3omoTHuK;

valve rod — mrTok Kinanasa;

cross head — mon3yH, KpecTOBUHA.

Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. The steam engine can easily be considered the single most important
invention of the entire industrial revolution.

2. Thomas Savery was an English military engineer and inventor who
patented the first steam engine.

3. A vacuum engine derives its force from air pressure against one side
of the piston, which has a partial vacuum on the other side of it.

4. Reciprocating pump is a steam engine in which the reciprocating mo-
tion of the piston is transformed into a continuous rotary motion, as by
means of a connecting rod and a crank.
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5. For internal combustion engines applications the flywheel is a heavy
wheel mounted on the crankshaft.
Ex. 3. Read and translate the text.

Steam Engine

A steam engine is a heat engine that performs mechanical work using
steam as its working fluid.

Steam engines are external combustion engines where the working fluid
is separate from the combustion products. Non-combustion heat sources
such as solar power, nuclear power or geothermal energy may be used. Wa-
ter is heated into steam in a boiler until it reaches a high pressure. When
expanded through pistons or turbines, mechanical work is done. The re-
duced-pressure steam is then released into the atmosphere or condensed and
pumped back into the boiler.

How Steam Engines Work The idea of using boiling water to
susvane wersssns  eoss  Produce mechanical motion has a very
Ty . long history, going back about 2,000

Vsl Rod

7= years. Early devices were not practical
i“ - power producers, but more advanced
13 st designs producing usable power have
become a major source of mechanical
power over the last 300 years, beginning
= with applications for removing water

from mines using vacuum engines.

There are two fundamental components of a steam plant: the boiler or
steam generator, and the "motor unit", referred to itself as a "steam engine".

Other components are often present; pumps (such as an injector) to sup-
ply water to the boiler during operation, condensers to recirculate the water
and recover the latent heat of vaporization, and superheaters to raise the
temperature of the steam above its saturated vapor point, and various mech-
anisms to increase the draft for fireboxes.

Heat source: The heat required for boiling the water and supplying the
steam can be derived from various sources, most commonly from burning
combustible materials with an appropriate supply of air in a closed space
(called variously combustion chamber, firebox). In some cases the heat
source is a nuclear reactor or geothermal energy.

Boilers: Boilers are pressure vessels that contain water to be boiled, and
some kind of mechanism for transferring the heat to the water so as to boil it.
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Motor units: A motor unit takes a supply of steam at high pressure and
temperature and gives out a supply of steam at lower pressure and tempera-
ture, using as much of the difference in steam energy as possible to do me-
chanical work.

The strength of the steam engine for modern purposes is in its ability to
convert heat from almost any source into mechanical work, unlike the inter-
nal combustion engine.

Applications: Since the early 18th century, steam power has been ap-
plied to a variety of practical uses. At first it was applied to reciprocating
pumps, but from the 1780s rotative engines began to appear. At the turn of
the 19th century, steam-powered transport on both sea and land began to
make its appearance becoming ever more dominant as the century pro-
gressed.

Steam engines can be said to have been the moving force behind the In-
dustrial Revolution and saw widespread commercial use driving machinery
in factories, mills and mines; powering pumping stations; and propelling
transport appliances such as railway locomotives, ships and road vehicles.
Their use in agriculture led to an increase in the land available for cultiva-
tion.

Ex. 4. Say the same in English.

BakyymHas MmaminHa; Hacoc; LUPKYJIHPOBATh B 3aMKHYTOM IPOCTpaH-
CTBE; BBITIOJHATH MEXaHHUYECKYIO Pa0OTy; HCHONB3Yys HMap Kak pabodyro
JKUAKOCTh, BHCIIHWE UCTOYHUKHU TEILIA, YAcibHasA TEIUIOTA, CWUJIa TATH, Ka-
MEpa CFOpaHI/IH; roproyue MaTepI/IaJ'IBI; HpeO6paSOBBIBaTB TCIJIO B MCXaHU-
YEeCKyI0 paboTy; pOTOPHBIN ABUTAaTENb; IOPIICHD; MIATYH; KOJCHYATHII B,
MaxOBUK, arperaT; HpI/IMeHeHI/Ie; CHJIa H&pOBOﬁ MAalIWHBbI.

Ex. 5. Make up word combinations and translate them.

1) to perform a) combustible materials

2) to produce b) heat

3) to integrate c) to temperature of the steam

4) to burn d) mechanical work

5) to convert e) the water

6) to remove f) into a single unit

7) to recirculate g) water from mines

8) to recover h) the draft

9) to raise i) mechanical motion

10) to increase j) the latent heat of vaporiza-
tion
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Ex. 6. Find the odd words in the sentences.

1. A steam engine performs mechanical work using gas as its working
fluid.

2. Steam engines are typically internal combustion engines.

3. There are three fundamental components of steam engines.

4. A motor unit takes a supply of steam at low pressure and temperature
gives out a supply of steam at higher pressure and temperature.

5. The strength of a steam engine for modern purposes is in its ability to
convert heat from almost any source into mechanical work, like the internal
combustion engine.

6. Since the early 19" century, steam power has been applied to a variety
of practical uses.

7. Steam engines can be said to have been the moving force behind the
Green Revolution and led to an increase in the land available for cultivation.

Ex. 7. Answer the questions.

. What is a steam engine?

. What are the two fundamental components of a steam engine?
. What are the other components of a steam engine?

. What sources can the heat be derived from?

. What are the boilers for?

. What is a motor unit?

. What is the strength of the steam engine for modern purposes?
. Where are steam engines applied?

CO~NOYOT A~ WN P

Task 2

Ex. 1. Translate the following word chains.

Steam-powered engines, power source, French military engineer, self-
propelled road vehicles, three-wheeled steam tractor, four-wheeled steam-
propelled road vehicles, railroad and stagecoach companies, steam-operated
dredge, present-day automobile, steam vehicle.

Ex. 2. Match the synonyms.

1) racket a) quickly

2) to dirty b) to construct
3) rapidly C) noise

4) to build d) not to have
5) hauling e) very big

6) to lack f) to pollute
7) to blow up g) effort
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8) gigantic h) modern
9) present-day i) to explode
10) attempt j) pulling
Ex. 3. Look through the text to find the answers to the questions.
1. What did inventors dream of?
2. Who was a self-propelled vehicle constructed by?
3. Did early steam cars damage the road?
4. Did Evans build a dredge or a boat?

The steam car

During the late 1700’s, the development of steam-powered engines pro-
gressed rapidly in Europe. Inventors dreamt of a “horseless carriage” — and
steam seemed the obvious power source.

Nicolas-Joseph Cugnot, a French military engineer, built the first self-
propelled road vehicles in 1769 and 1770. One was designed to carry pas-
sengers, while the other was a three-wheeled steam tractor for hauling artil-
lery. In 1801 and 1803 Richard Trevithick of England demonstrated four-
wheeled steam-propelled road vehicles to carry passengers. But he lacked
the money to continue his work.

Numerous attempts in England to promote the use and development of
steam cars failed because of competition from railroad and stagecoach com-
panies. Early steam cars damaged roads and sometimes blew up. They also
made a terrlble racket dirtied the air with smoke, and frightened horses.

s ke ]J In1865, the “Red Flag Law” ended

i " gfurther development of automobiles in

¥England for about 30 years. Under the

¢ tlaw, a steam car could go no faster than

(44 miles (6 Kilometers) per hour in the

“country and 2 miles (3 kilometers) per

ghour in town. To warn of its approach,

“a signalman had to walk ahead of the

“vehicle, swinging a red flag by day and
a red lantern by night.

In 1805 in the United States, an inventor named Oliver Evans demon-
strated a steam-operated dredge mounted on a boat. He built the dredge to
deepen and clean the Philadelphia waterfront. Evans put wheels on the boat
and drove the gigantic machine, which weighed about 18 metric tons,
through the streets to the harbor and into the water. During the 1860’s, an-
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other American inventor, Roper, developed a much smaller steam vehicle. It
looked more like a present-day automobile. Roper’s vehicle received much
public attention and was even exhibited in a circus.

Ex. 4. Fill in the gaps with the words from the box.

Frightened, ended, developed, built (2), blew, damaged, looked, pro-
gressed, demonstrated, weighed.

1. During the late 1700’s, the development of steam-powered engines
rapidly in Europe.

2. Cugnot, a French military engineer, the first self-propelled road
vehicles in 1769 and 1770.

3. In 1801 and 1803 Richard Trevithick of England four-wheeled
steam-propelled road vehicles to carry passengers.

4. Early steam cars roads, sometimes up and horses.

5. In1865, the “Red Flag Law” further development of automo-
biles in England for about 30 years.

6. In 1805 in the United States, an inventor named Oliver Evans a
steam-operated dredge to clean the Philadelphia waterfront.

7. The dredge about 18 metric tons.

8. During the 1860’s, another American inventor, Roper, a much
smaller steam vehicle which like a present-day automobile.

Ex. 5. Choose the right answer.

1. During the late 1700 the obvious power source to drive vehicles was

a) petrol; b) horse; C) steam.

2. Nicolas Gugnot built

a) the first self-propelled vehicle to haul artillery;

b) a three wheeled steam tractor for carrying passengers;

c) the steam road vehicle to carry passengers.

3. Richard Trevithick didn’t continue his work on four wheeled steam
propelled road vehicles because

a) his vehicle damaged roads and sometimes blew up;

b) he lacked money;

c) his vehicles frightened horses.

4. Steam car development failed in England because

a) of competition from railroad and stage companies;

b) of the lack of money;

c) the “Red Flag Law”.

5. Under the “Red Flag Law”

a) only a signalman should drive a steam car.
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b) a steam car could go no faster than 4 miles per hour in town;

c) a signalman had to walk ahead of the vehicle to warn of its approach.

6. The text is mainly about

a) steam-powered engines development in Europe;

b) the first steam vehicles;

c) automobile development in England.

Ex. 6. Answer the questions.

1. When did the development of steam power engines progress in Eu-
rope?

2. What seemed the obvious source of power?

3. What for were the first road vehicles designed?

4. When was the first vehicle to carry passengers demonstrated?

5. Why didn’t Richard Trevitchik continue his work on the steam vehi-
cle?

6. Why did numerous attempts in England to promote the use of steam
cars fail?

7. What drawbacks did early steam cars have?

8. When and why was “The Red Flag Law” introduced?

9. Why did “The Red Flag Law” get such a name?

10. What did Oliver Evans demonstrate in 1805?

11. What for did he build the dredge?

12. How many tons did it weigh?

13. What vehicle did Roper develop in 1860?

14. Did his vehicle receive much public attention?

Ex. 7. Write out the key sentences about the main stages of the
steam car development.

EXx. 8. Speak on the main stages of the steam car development using
your notes.

UNIT 4
Task 1

Ex. 1. Learn the words.

Fossil fuel — nckomaemoe Tommso;

oxidizer [oksr'daizo] — okucauTeNs;

intermittent [into'mitont] — npepsIBUCTBIN, ¢ TEPECOAMH, IIEPEMEKAIO-
IIUHCS,

pressurize [prefa'raiz] — cozmaBats H30BITOYHOE JaBJICHNE, HATHETATH;
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re-charging — moazapsuka;

intake — Bryck, BcachiBanue;

bottom dead center — HiKHsISI MEpTBast TOUKA,;

stroke — Takr;

propulsion [pra'palfan] — TsiroBoe ycuiue, Tsra, IBMKEHUE;

portable — mopTaTHBHBI, IEPEHOCHOMU, CHEMHBIH;

power-to-weight ratio ['rerfiou] — k03 PUIHEHT OTHOIICHHUS MOIITHOCTH
K BECY;

crankcase ['kraenkers] — kaptep aBurareis.

EX. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. Fossil fuels such as coal, petroleum and natural gas are non-renewable
resources because they take millions of years to form, and reserves are be-
ing depleted much faster than new ones are being formed.

2. Since the Industrial Revolution, mechanical propulsion has been pos-
sible, initially using steam engines.

3. More recently, most vehicles use some form of internal-combustion
engine, with various power-to-weight ratio.

4. Power-to-mass ratio is a calculation commonly applied to engines.
Power-to-weight ratio is a measurement of actual performance of any en-
gine or power sources.

5. The article How Two-stroke Engines Work describes the small two-
stroke engines found in things like chain saws, mopeds and jet skis.

6. Trying to spread adoption of electric cars, five major Japanese firms
have agreed to set a unified standard for electric vehicle recharging stations.

7. Crankcase is the housing for the crankshaft.

Ex. 3. Translate the word chains.

Combustion chamber, pressure gases, two-stroke piston engines, Wan-
kel rotary engine, gas turbines, jet engines, rocket engines, external combus-
tion engine, Stirling engine, combustion products, power stroke, compres-
sion stroke, fuel-air mix, power stroke, intake stroke, fuel vapor, exhaust
stroke, power-to weigh ratio, fuel energy density.

Ex. 4. Read and translate the text to know about the principle of in-
ternal combustion engine operation.

The internal combustion engine
The internal combustion engine is an engine in which the combustion of

a fuel (generally, fossil fuel) occurs with an oxidizer (usually air) in a com-
bustion chamber.
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In an internal combustion

meengine the expansion of the

high temperature and pressure
exhaust .
vave gases, which are produced by

the combustion, directly applies
cylinder
head force to a movable component
c0oing OF the engine, such as the pis-
watertons or turbine blades and by
dbdi moving it over a distance, gen-
block ! erate useful mechanical energy.
CORHECH _ aankease 1 he term internal combus-
rod tion engine usually refers to an
engine in which combustion is
intermittent, such as  four-
stroke and two-stroke piston
engines, along with variants,
such as the Wankel rotary en-
gine.

A second class of internal combustion engines use continuous combus-
tion: gas turbines, jet engines and most rocket engines. The internal com-
bustion engine is quite different from external combustion engines, such as
steam or Stirling engines, in which the energy is delivered to a working
fluid not consisting of, mixed with or contaminated by combustion products

Working fluids can be air, hot water, pressurized water or even liquid
sodium, heated in some kind of boiler by fossil fuel, wood-burning, nuclear,
solar etc.

Two-stroke

This system manages to pack one power stroke into every two strokes of
the piston (up-down). This is achieved by exhausting and re-charging the
cylinder simultaneously.

The steps involved here are:

1. Intake and exhaust occur at bottom dead center. Some form of pres-
sure is needed, either crankcase compression or super-charging.

2. Compression stroke: Fuel-air mix compressed and ignited.

3. Power stroke: piston is pushed downwards by the hot exhaust gases.

Four-stroke

1. Intake stroke: Air and vaporized fuel are drawn in.

2. Compression stroke: Fuel vapor and air are compressed and ignited.

3. Combustion stroke: Fuel combusts and piston is pushed downwards.

camshaft

combustion
chamber

piston

crankshaft
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4. Exhaust stroke: Exhaust is driven out.

Engines based on the four-stroke cycle have one power stroke for every
four strokes (up-down-up-down) and employ spark plug ignition, Combus-
tion occurs rapidly, and during the combustion the volume varies little.
They are used in cars, larger boats, some motorcycles, and many light air-
craft. They are generally quieter, more efficient, and larger than their two-
stroke counterparts.

Internal combustion engines are most commonly used for mobile pro-
pulsion in vehicles and portable machinery. In mobile equipment, internal
combustion is advantageous since it can provide high power-to-weight rati-
os together with excellent fuel energy density. Generally using fossil fuel
(mainly petroleum), these engines have appeared in transport in almost all
vehicles (automobiles, trucks, motorcycles, boats, and in a wide variety of

aircraft and locomotives).

Ex. 5. Match the words with their Russian equivalents.

1) combustion of a fuel

2) propulsion

3) petroleum

4) spark plug ignition

5) more efficient engine

6) generate energy

7) mixed with combustion prod-
ucts

8) self-ignited

9) moveable component of the
engine

10) combustion occurs rapidly
11) heated in a boiler

12) piston moves downward

13) in almost all vehicles
14) pressurized water
15) bottom dead center

a) TATOBOE YCHJIME, TSra

b) 6en3un

C) Gosiee 3 PEeKTUBHBIN ABUTATENH
d) BeIpabaTHIBATH SHEPTHIO

€) CaMOBOCILIAMEHSIOIIHAICS

f) uckpoBoe 3axxuranve

0) ABWKYIIHICS KOMITOHCHT JIBHTa-
TeTIst

h) cropanue nporcxoauT GHICTPO

i) cropanue TomMBa

J) HarpeBaeMmblii B Goitnepe

k) nopiuens nBUraeTCs BHU3

I) cMelaHHbIH € TMPOAYKTAMU CrO-
paHus

M) HIKHSSI MEPTBas TOUKA

N) BoJa IO JABICHHEM

0) HOYTH BO BCEX TPAHCHOPTHBIX
cpencTBax

Ex. 6. Form the nouns out of the given verbs and translate them.
To combust, to ignite, to oxidize, to expand, to force, to contaminate, to

charge.

Ex. 7. Fill in the gaps with the best suited words. See the prompts.
1. are produced by combustion.
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2. Pistonisa .

3. In steam engines the energy is delivered to a mixed with com-
bustion products.

4. Working fluids can be air, hot water or

5. Intake or exhaust occur at .

6. Engines based on the have one power stroke for every four
strokes and employ .
7. Internal combustion engines are used for in vehicles and

Prompts: mobile propulsion, pressurized water, moveable component
of the engine, pressure gases, working fluid, bottom dead center, four
stroke cycle, spark plug ignition, portable machinery.

Ex. 8. Answer the questions.

1. What engine is called the internal combustion engine?

2. What engines does the term “internal combustion engine” usually re-
fer to?

3. What engines use continuous combustion?

4. In what way does the internal combustion engine differ from the ex-
ternal combustion engine?

5. What strokes are there in a two-stroke engine?

6. What happens during the compression stroke?

7. What happens during the power stroke?

8. What strokes are there in a four-stroke engine?

9. Where are internal combustion engines commonly used?

10. Why is an internal combustion engine advantageous in mobile
equipment?

11. What fuel is mainly used in internal combustion engines?

Ex. 9. The following sentences have been removed from the text.
Decide in which numbered gap each sentence should go and write in the
appropriate letter.

A. Daimler first built a two-wheeled vehicle the "Reitwagen” (Riding
Carriage) with this engine and a year later built the world's first four-
wheeled motor vehicle.

B. However, it was considered the first safe and practical oil engine.

C. In 1863, Lenoir attached an improved engine (using petroleum and a
primitive carburetor) to a three-wheeled wagon that managed to complete
an historic fifty-mile road trip.
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D. He used it to briefly power a vehicle up Shooter's Hill in London.

E. Rivaz designed a car for his engine — the first internal combustion
powered automobile.

F. Several years later, Marcus designed a vehicle that briefly ran at 10
mph that a few historians have considered as the forerunner of the modern
automobile by being the world's first gasoline-powered vehicle.

G. 1876 — Nikolaus August Otto invented and later patented a successful
four-stroke engine, known as the "Otto cycle".

History of the internal combustion engine

A brief outline of the history of the internal combustion engine includes
the following highlights:

1680 — Dutch physicist, Christian Huygens designed (but never built) an
internal combustion engine that was to be fueled with gunpowder.

1807 - Francois Isaac de Rivaz of Switzerland invented an internal
combustion engine that used a mixture of hydrogen and oxygen for fuel.
(1 ). However, his design was very unsuccessful.

1824 — English engineer, Samuel Brown adapted an old Newcomen
steam engine to burn gas. (2 ).

1858 — Belgian-born engineer, Jean Joseph Etienne Lenoir invented and
patented (1860) a double-acting, electric spark-ignition internal combustion
engine fueled by coal gas. (3 ).

1862 — Alphonse Beau de Rochas, a French civil engineer, patented but
did not build a four-stroke engine.

1864 — Austrian engineer, Siegfried Marcus,
built a one-cylinder engine with a crude carburetor,
and attached his engine to a cart for a rocky 500-foot

drive. (4 )

1873 — George Brayton, an American engineer,
developed an unsuccessful two-stroke kerosene
engme (it used two external pumping cylinders).

G )
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1866 — German engineers, Eugen Langen and
Nikolaus August Otto improved on Lenoir's and de
Rochas' designs and invented a more efficient gas
engine. (6 ).

1876 — The first successful two-stroke engine was invented by Sir
Dougald Clerk.

1883 — French engineer, Edouard Delamare-Debouteville, built a single-
cylinder four stroke engine that ran on stove gas.

1885 — Gottlieb Daimler invented the prototype
of the modern gas engine — with a vertical cylinder,
and with gasoline injected through a carburetor (pa-

tented in 1887). (7 ).

1886 — On January 29, Karl Benz received the
first patent for a gas-fueled car.

1889 — Daimler built an improved four-stroke
engine with mushroom-shaped valves and two V-
slant cylinders.

1890 — Wilhelm Maybach built the first four-cylinder, four-stroke en-
gine.

Task 2

Ex. 1. Translate the word chains.

Engine design, gas motor engine, two-stroke gas driven internal com-
bustion engine, engine manufacturing company, atmospheric gas engine.

Ex. 2. Practice the pronunciation of the following proper names.

Nicolaus Otto [nika'laus '2:te] — Hukons Otto

Holzhausen ['216audan] — Xombixaysexn

Eugen Langen [eu'han 'la:nhan] — Oiiren Jlanren

Ex. 3. Match the synonyms.

1) to complete a) to give up

2) occupation b) to goon

3) to quit c) to begin

4) to continue d) to finish

5) to start e) to inspirit

6) to inspire f) trade, profession
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Ex. 4. What contribution did Nicolaus Otto make to the develop-
ment of the internal combustion engine? Read the article to know about
it.

Nicolaus Otto

-~ One of the most important landmarks in engine design
( e comes from Nicolaus Otto who in 1876 invented an effec-
n tive gas motor engine.
‘ Nicolaus Otto was born on June 14, 1832 in
% Holzhausen, Germany. Otto's first occupation was as a
A

travelling salesman selling tea, coffee, and sugar. He soon
developed an interest in the new technologies of the day and began experi-
menting with building four-stroke engines.

After meeting Eugen Langen, a technician and owner of a sugar factory,
Otto quit his job, and in 1864, they started the world's first engine manufac-
turing company. In 1867, the pair was awarded a Gold Medal at the Paris
World Exhibition for their atmospheric gas engine built a year earlier.

In May 1876, Otto built the first four-stroke piston cycle internal com-
bustion engine. This was the first practical alternative to the steam engine.
In the next ten years, over 30,000 of the engine were sold. This engine was
the prototype of the combustion engines that have since been built. The en-
gine was named the “Otto cycle” in his honor. The engine's design consists
of four strokes of a piston which draws in and compresses a gas-air mixture
within a cylinder. This process results in an internal explosion.

Gottlieb Daimler constructed a very light engine, using Otto's model and
attached one of them to a bicycle. This became the world's first motorcycle.
Karl Benz built his first three-wheel automobile employing Otto's engine.
Daimler also constructed an automobile, using Otto's engine.

Otto's practical internal combustion engine is used to power automo-
biles, motorcycles and motorboats.

Ex. 5. Answer the questions.

1. When and where was Nicolaus Otto born?

2. What was Otto’s first occupation?

3. Why did Otto quit his job?

4. What company did Otto and Langen start?

5. For what were they awarded a Gold Medal at the Paris World Exhibi-
tion?

6. When did Otto build the first practical internal combustion engine?
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7. How did he call it?

8. What was Otto’s contribution to the engine development?

9. Where is Otto’s engine used?

Ex. 6. Read the passage translating the words in brackets.

Nicolaus Otto was born 1832 in Germany. Otto's (mepBast mpodeccus)
was as a travelling salesman selling tea, coffee, and sugar. He soon (mpo-
sBun uHTepec) in the new technologies of the day and began experimenting
with (getsipextaktabiM nBuTaTenem). In 1864 together with Eugen Langen
he started (mepByro B MHpe KOMITaHHIO TIO TPOU3BOJCTBY IBHUratenei). In
1876, Nicolaus Otto built (mepBblit yeTbIpeXTaKkTHBII JBUTraTeIb BHYTPCH-
Hero cropanus). This was the first practical alternative to the (maposBomy
neuraremo). (surarens 6su1 Hazan) the “Otto cycle” in his honor. The
engine's design consists of (uetsipex TakToB mopuws) Which draws in and
compresses a (cMech M3 rasa W BO3AyXa BHYTPHW IWIMHZApa). This process
results in an (BHyTpeHHEMY B3pHIBY).

Gottlieb Daimler (ckoHcTpynpoBai oueHb JIeTKuit ABUTATEND), USing Ot-
to's model and attached one of them to a bicycle. This became the world's
first motorcycle. Karl Benz (mocTpomn mepBbBIi  TPEXKOJIECHBIH
asromo0mis) employing Otto's engine. Daimler also constructed an auto-
mobile, (ucmone3ys aurarens OTTO).

Otto's practical (nBuratens BHyTpeHHeTO cropanus) is used to power au-
tomobiles, motorcycles and motorboats.

EXx. 7. Make a list of key words necessary to retell the article.
Ex. 8. Retell the article making use of your list of key words.

UNIT5
Task 1

Ex. 1. Learn the words.

Volatile fuel ['volatail ‘fjusl] — neryuee Toruugo;

to self-ignite [self 1g'nait] — camoBocIIIaMEeHATECS;

cylinder-direct petrol injection ['sthnds 'darmrakt ‘petrol in'dzekfon] —
T0/1aua TOTUTHBA HETIOCPEACTBEHHO Yepe3 IIMIHH/ID;

fuel injection — mogaya ToruuBa;

conrod — martys;

compression ratio — koaddunueHT cxatus (YIoTHEHUS);

V-formation — V-o6pa3sHoii hopmbr;
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intake port — ByckHOe OTBEpCTHE;

exhaust port — BeITycKHOE OTBEpCTHE;

reed valve — macTuHYaTEIN Kilanad

fin — nonacrs;

water jacket — BomsiHas pybaiika ABUTATENS;

Coolant — oxXJlaxxjaaromas > XuJKOCTh,

magneto [mag'nitou] — marueTo;

ignition coil ['korl] — karymika 3axuranmus;

ignition timing — ycraHoBKa yriia oTepeKeHHUSI 3a’KUTaHMs WIIH BIIPHIC-
Ka TOIINBA,

Engine Control Unit — 650k ympasieHust ABUraTeleM.

Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. Gasoline engines take in a mixture of air and gasoline and compress
it to not more than 12.8 bar (1.28 MPa), then use a spark plug to ignite the
mixture when it is compressed by the piston head in each cylinder.

2. Vapour pressure is an indicator of volatility: the higher the vapour
pressure, the more volatile the fuel. VVapour pressure increases with temper-
ature, so the volatility of a fuel can be increased by raising the temperature.

3. A highly volatile fuel is more likely to form a flammable or explosive
mixture with air than a non-volatile fuel. By definition, gases are volatile.

4. In modern automotive internal combustion engines, the connecting
rods are most usually made of steel for production engines. They are not
rigidly fixed at either end, so that the angle between the connecting rod and
the piston can change as the rod moves up and down and rotates around the
crankshaft.

5. The compression ratio of an internal-combustion engine or external
combustion engine is a value that represents the ratio of the volume of its
combustion chamber from its largest capacity to its smallest capacity.

6. There are many engines arranged in a v- formation.

7. Reed valves are commonly used in two-stroke engines.

8. Water jackets are often used in water cooling.

9. An ignition coil (also called a spark coil) is an induction coil in an au-
tomobile's ignition system needed to spark the spark plugs.

10. An engine control unit (ECU) is a type of electronic control unit that
determines the amount of fuel, ignition timing and other parameters an in-
ternal combustion engine needs to keep running.
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Ex. 3. Read and translate the text.
Gasoline engine

A petrol engine (known as a gasoline engine in North America) is an in-
ternal combustion engine with spark-ignition, designed to run on petrol
(gasoline) and similar volatile fuels.

It differs from a diesel engine in the method of mixing the fuel and air,
and in the fact that it uses spark plugs to initiate the combustion process. In
a diesel engine, only air is compressed (and therefore heated), and the fuel
is injected into the now very hot air at the end of the compression stroke,
and self-ignites. In a petrol engine, the fuel and air are usually pre-mixed
before compression (although some modern petrol engines now use cylin-
der-direct petrol injection).

The pre-mixing was formerly done in a carburetor, but now (except in
the smallest engines) it is done by electronically controlled fuel injection.
Petrol engines run at higher speeds than Diesels partially due to their lighter
pistons, conrods and crankshaft (as a result of lower compression ratios) and

seawre  (ue to petrol burning faster than diesel.
8~ chambe Petrol engines have many applications,
including: motor cars, motorcycles, aircraft,
motorboats, small machines, such as lawn
mowers, chainsaws and portable engine-
generators.

Petrol engines may run on the four-stroke
cycle or the two-stroke cycle.

Cylinder arrangement. Common cylin-
der arrangements are from 1 to 6 cylinders in-
line or from 2 to 16 cylinders in V-formation.

Cooling. Petrol engines may be air-cooled, with fins (to increase the sur-
face area on the cylinders and cylinder head); or liquid-cooled, by a water
jacket and radiator.

Compression ratio. The compression ratio is the ratio between the total
volumes of the cylinder and the combustion chambers — at the beginning,
and end of the compression stroke.

Petrol engines use spark ignition and high voltage current for the spark
may be provided by a magneto or an ignition coil. In modern car engines
the ignition timing is managed by an electronic Engine Control Unit.

Intake port
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EX. 4. Say the same in English.

Ben3unoBwIit JABUTATCJIb;, ABUIaTC]ib BHYTPECHHCI'O CropaHusi ¢ HCKpPO-
BbIM 3aKHUI'aHUCM, pa60TaTL Ha 66H3I/IHG; JICTYUCC TOIJIMBO; UCIIOJIb30BATH
CBCUH 3a’KHUI'aHM, yT0ObI HAYATh mpouecc CropaHus; BO3AyX CKUMACTCA U
BOCINIaMCHSCTC, B KOHIIC TaKTa CXKaTHsd, Oouiee nerKuit MOpHICHb; IATYH U
KOJICHBAJI; PACHOJIOKCHUC NUWJIMHAPOB; OXJIAXKICHUC, KaMeEpa CropaHus;
B(b(beKTI/IBHOCTL JABUTATCIIA; TOBPCIKACHUC ABUTATECIIA; KaTyIIKa 3aKUTaHUA;
OJIOK yIIpaBIICHUS IBUTATEIIEM.

Ex. 5. Fill in the gaps with the necessary words: crankshaft, electron-
ically controlled fuel injection, carburetor, liquid-cooled, magneto, cylin-
der-direct petrol injection, air-cooled, compression ratio, ignition timing,
voltage current.

1. In a petrol engine, the fuel and air are usually pre-mixed before com-
pression (although some modern petrol engines now use ).

2. The pre-mixing was formerly done in a , but now it is done by

3. Petrol engines run at higher speeds than Diesels partially due to their
lighter pistons, conrods & .

4. Petrol engines may be , with fins or , by a water jacket
and radiator.

5. The is the ratio between the total volumes of the cylinder and
the combustion chambers.

6. Petrol engines use spark ignition and high for the spark may be
provided by a or an ignition coil.

7. In modern car engines the is managed by an electronic Engine
Control Unit.

EX. 6. Answer the questions.

. What fuel does a petrol engine use?

. In what way does it differ from a diesel engine?

. What applications do petrol engines have?

. What cycles do petrol engines run on?

. What are common cylinder arrangements in petrol engines?

. How may petrol engines be cooled?

. What is the compression ratio?

. What provides high voltage current for the spark in petrol engines?
. What is the ignition timing managed by in modern car engines?

O©CoOoONO O, WNBE
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Ex. 7. Fill in the following table and speak about the differences be-
tween a petrol and diesel engine.

Petrol engine Diesel engine
The type of fuel used
The way of mixing fuel and air
Cylinder arrangement
Application
Task 2

Ex. 1. Translate the word combinations.

A gas-fueled car, a four wheeled car, to design a motor carriage, the
body of the vehicle, water-cooling, mass-produced car, to grant a patent for
an automobile, mechanical engineer, the world's first practical automobile
to be powered by an internal-combustion engine.

Ex. 2. Say the same in English.

UYeThIpeXKOJIEeCHBIH aBTOMOOWIIb; CaMBIH KPYITHBIA NMPOW3BOIUTEH aB-
TOMOOWIIEH B MI/Ipe; TIPOU3BOJAUTH ITPOMBIIIIICHHBIE JIBUTATEIIN, JABYXTAKT-
HBIN JABHUIraTciib, HpI/IBOJII/IMMﬁ B JIBWXXCHHUC JBUTaTCJIEM BHYTPCHHEI'O Cro-
panus.

Ex. 3. Read the article paying attention to the pronunciation of the
following proper names:

Karl Friedrich Benz ['ka:l ‘fridritf 'benz] — Kapn ®puapux bern

Karlsruhe [ka:ls'rus] — Kapicpy»

August Ritter ['augast 'rito] — Asryct Puttep

Gottlieb Daimler [got'li:b ‘darmls] — Totnu6 Jaiimnep

Bertha Ringer ['ba:rto 'rinho] — Bepra Punrep

Karl Benz (Carl Benz)

In 1885, German mechanical engineer, Karl Benz designed and built the
world's first practical automobile to be powered by an internal-combustion
engine. On January 29, 1886 Benz received the first patent for a gas-fueled
car. It was a three-wheeler; Benz built his first four-wheeled car in 1891.
Benz & Company, the company started by the inventor, became the world's
largest manufacturer of automobiles by 1900.
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Karl Friedrich Benz was born in 1844 in a town
near Karlsruhe, Germany. He was the son of an engine
driver. Benz attended the Karlsruhe grammar school
and later the Karlsruhe Polytechnic University. In
1871 he founded his first company with partner Au-
gust Ritter, a supplier of building materials. Benz be-
gan his work on a two-stroke engine in hopes of find-
ing a new income.

He received his first patent in 1879. In 1883 he founded Benz &
Company to produce industrial engines. He then began designing a “motor
carriage” with a four-stroke engine (based on Nicolaus Otto's patent). Benz
designed his engine and the body for the three-wheel vehicle with an elec-
tric ignition and water-cooling. The car was first driven in 1885. On January
29, 1886 he was granted a patent for his gas-fueled automobile and in July
he began selling his automobile to the public.

In 1893 the Benz Velo became the world's first inexpensive mass-
produced car.

In 1903 Karl Benz retired from Benz & Company; his designs were al-
ready outdated by Gottlieb Daimler. He served as a member of the supervi-
sory board of Daimler-Benz AG from 1926, when the company was
formed, until his death.

He married Bertha Ringer in 1872, who played an active role in his
business, they had five children. Karl Benz passed away in 1929,

Ex. 4. Give the missing forms.

Present Indefinite Past Indefinite
design
build
was
become
attend
founded
began
retired
grant
marry

Ex. 5. Answer the questions.
1. When did Karl Benz build the world’s first practical automobile?
2. How many wheels did the first gas-fueled car have?
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3. When was the first four-wheeled car built?

4. When and where was Karl Benz born?

5. What education did he get?

6. What company did he form in 1871?

7. What did his company produce?

8. Why did Benz begin his work on a two-stroke engine?

9. When did he receive his first patent?

10. When did he found Benz & Company?

11. What did his company produce?

12. What vehicle did he design?

13. For what was he granted a patent in 18867

14.When did Benz retire from the company?

15. When did he die?

16. What is his contribution to the car industry?

EX. 6. Translate the sentences into English.

1. Hemenxkuit umxenep-mexanuk Kapn benn poauiics B 1844 rony.

2. OH OKOHYMJ TPaMMaTHUYECKYyI0 HIKOIY, a 3aTeM l[lomuTexHHUYecKuit
YHHUBEPCHUTET.

3. B 1871 roxny oH 0CHOBaJI CBOIO IEPBYIO KOMIIAHHUIO.

4. B Hanmexxae HAWTH HOBBIH MCTOYHHK JOXOAa beHI Hadam paboTy Han
JIBYXTAaKTHBIM JIBUTATEIIEM.

5. CBoii nepBbIil NaTeHT OH noxy4dun B 1879 rony.

6. B 1883 rogy oH 0cHOBalI KOMIAHHUIO IO MPOU3BOJICTBY MPOMBIIILICH-
HBIX JBHTATEICH.

7. B 1885 roxy benn noctpons nepBsIi B MUpE aBTOMOOWIIB C JIBUTATE-
JIEM BHYTPEHHETO CTrOpaHu.

8. B 1886 romy Kapn benr Hauan npogaxy aBTOMOOHIIEH.

9. B 1893 roay mapka Velo crana riepBoii B MUpe HEOPOTO# MaIIuHOM
MacCcOBOTO IIPOU3BOJICTBA.

10. Kapn Benn Gbut 4ieHOM COBETa AMPEKTOPOB Kommanuu Daimler
Benz ¢ 1926 roxa mo cBoeit cmept B 1926 rony.

Ex. 7. Make up sentences using the prompts and retell the article.

1844 to be born

1871 to found the company

1872 to marry

1879 to receive first patent

1883 to found Benz & company

1885 to be driven (a three-wheel vehicle)

1886 to be granted a patent for a gas fuel automobile
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1891 to build the first four wheeled car
1893 to become the world’s first inexpensive mass produced car
1903 to retire from Benz & Company
1926 to form Daimler Benz company
1929 to pass away
UNIT 6
Task 1

Ex. 1. Learn the words.

Gaseous fuel ['geesias] — razoo6pasHoe TOILIHBO;

Diesel cycle — nukit ¢ BocrmiiaMeHEHHEM OT CKATHS;

thermal efficiency — repmuueckwii . 1. 1.;

fuel injector — umxkexTOp, TOTUTHBHASL (POPCYHKA;

combustion gases — ra3bl, BbLACISIONINECS IPU TOPEHHUH;

lubrication properties — cma3ouHbIe CBOCTBA,;

flammable — nerxkoBocmiamensromuiics;

carbon monoxide content — coiepxaHnue OKHCH yIIIepo/a;

underground mine — pyIHUK, [1axTa.

Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. Gaseous fuels may be divided into four classes: naturel gas, producer
gas (sHepreruueckuii ras), water gas and coal gas.

2. The Diesel engine has the lowest fuel consumption of any large inter-
nal combustion engines.

3. In North America, diesel engines are primarily used in large trucks,
where high-efficiency cycle leads to much longer engine life and lower op-
erational costs.

4. Thermal efficiency is the relationship between actual heat energy
stored within the fuel and power produced in the engine.

5. Diesel engines produce very little carbon monoxide.

6. Diesel fuel has low flammability, leading to a lower risk of fire.
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Ex. 3. Read and translate the text.

Diesel Engine

- A diesel engine (also known as a com-
e Wew  pression-ignition engine) is an internal
P’ combustion engine that uses the heat of

I||I|Ttll!I J

compression to initiate ignition to burn the
fuel, which is injected into the combustion
chamber. This is in contrast to spark-
ignition engines such as a petrol engine
(gasoline engine) or gas engine (using a
gaseous fuel as opposed to gasoline),
which uses a spark plug to ignite an air-
fuel mixture. The engine was developed by
Rudolf Diesel in 1893. The diesel engine
has the highest thermal efficiency of any
regular internal or external combustion
engine due to its very high compression
ratio.

Diesel engines are manufactured in two-stroke and four-stroke versions.

In the true diesel engine, only air is initially introduced into the combus-
tion chamber. The air is then compressed with a compression ratio typically
between 15:1 and 22:1. This high compression heats the air to 550 °C
(1,022 °F). At about the top of the compression stroke, fuel is injected di-
rectly into the compressed air in the combustion chamber.

The fuel injector ensures that the fuel is broken down into small drop-
lets, and that the fuel is distributed evenly. The heat of the compressed air
vaporizes fuel from the surface of the droplets.

The vapor is then ignited by the heat from the compressed air in the
combustion chamber, the droplets continue to vaporize from their surfaces
and burn, getting smaller, until all the fuel in the droplets has been burnt.
The rapid expansion of combustion gases then drives the piston downward,
supplying power to the crankshaft.

Major advantages. Diesel engines have several advantages over other
internal combustion engines:

e They burn less fuel than a petrol engine performing the same work,

Piston
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due to the engine's higher temperature of combustion and greater expansion
ratio. Gasoline engines are typically 30 % efficient while diesel engines can
convert over 45 % of the fuel energy into mechanical energy.

e They have no high voltage electrical ignition system, resulting in
high reliability and easy adaptation to damp environments.

o The life of a diesel engine is generally about twice as long as that
of a petrol engine due to the increased strength of parts used.

o Diesel fuel has better lubrication properties than petrol as well.

o Diesel fuel is considered safer than petrol in many applications.

o The fuel efficiency of a diesel engine remains nearly constant, as
opposed to petrol and turbine engines which use proportionally more fuel.

e They generate less waste heat in cooling and exhaust. The carbon
monoxide content of the exhaust is minimal, therefore diesel engines are
used in underground mines.

Ex. 4. Say the same in English.

C)KI/IFaTI) TOIJIUBO, ABUTATCIIb C UICKPOBBLIM 3aKUT'aHUEM; BOCIVIAMECHATDH
TOIVIMBHO-BO3AYHIHYIO CMECh; IIUKJI C BOCIIJIAMCHCHUEM OT CiKaTUs; BbICO-
KU TEPMUUYECKHUH K. II. JI.; JBUTATElb BHEIIHEIO CrOPAHMs; BO31yX IIOCTY-
NnaceT B KaMEpy CropaHuvs; HarpeBaTb BO3AYX A0 TEMIICPATYpbl; B Ha4dajC
TaKTa CXKATUA; TOIJIMBO BIPBICKMBACTCA HCIIOCPCACTBCHHO B CKaTBIA BO3-
AYX B KaMEpe CropaHusl; MWHIKCKTOP; TOIIMBO pacnaaacTCd Ha MaJICHbBKHC
KaIlIk; Ta3bl, BBIACAONIUECCSA IPU I'OPEHNUHU,; TOJIKATh NOPLICHb BHU3, CKH-
raTb MCHBIIC TOIJIMBA IPU BBIITIOJIHCHHUN TOM ke pa60TLI; HpeO6paSOBLIBaTL
OHCPIUI0 TOIUIMBA B MEXAaHUYCCKYIO DHCPI'UIO; BHICOKAsA HAJACKHOCTL; CPOK
CJ'Iy)K6I)I JU3CJIBHOTO ABUTATCIIA; JIYYIIUC CMAa30YHbIC CBOMCTBA.

Ex. 5. True or False?

1. A diesel engine is an internal combustion engine that uses the heat of
compression to initiate ignition to burn the fuel.

2. Petrol and gas engine use a spark plug to ignite an air-fuel mixture.

3. Diesel engines are manufactured only in two-stroke versions.

4. Diesel engines burn less fuel than petrol engines performing the same
kind of work.

5. Diesel engines can convert 30% of the fuel energy into mechanical
energy.

6. Diesel engines can easily operate in damp environments.

7. The life of a diesel engine is the same as that of a petrol engine.

8. Diesel fuel is considered safer than petrol in many applications.

9. Diesel engines generate more waste heat in cooling and exhaust.

10. The carbon monoxide content of the exhaust is minimal.
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Ex. 6. Answer the questions.

1. What engine can be called a diesel engine?

2. Who developed a diesel engine?

3. What thermal efficiency does the diesel engine have in comparison
with other engines?

4. In what version are diesel engines manufactured?

5. What advantages do diesel engines have over other internal combus-
tion engines?

6. Where are diesel engines applied?

Task 2

Ex. 1. Read and translate the article paying attention to the pronun-
ciation of the following proper names.

Rudolf Diesel ['ru:dolf 'di:zal] — Pymonsd duzens

Paris ['peeris] — [Mapmx

Bavarian [ba'vesrion] — 6aBapckuii

Munich ['mju:nik] - Mrouxen

Rudolf Diesel (1858—1913)

Rudolf Diesel was born in Paris in 1858. His parents
were Bavarian immigrants. Rudolf Diesel was educated
at Munich Polytechnic. After graduation he was em-
ployed as a refrigerator engineer. However, his true love
lay in engines design. Rudolf Diesel designed many heat
engines, including a solar-powered air engine.

In 1893, he published a paper describing an engine
with combustion within a cylinder, the internal combus-
tion engine. In 1894, he filed for a patent for his new invention. Rudolf Die-
sel was almost killed by his engine when it exploded. However, his engine
was the first that proved that fuel could be ignited without a spark. He oper-
ated his first successful engine in 1897.

In 1898, Rudolf Diesel was granted patent for an "internal combustion
engine" the Diesel engine.

The diesel engines of today are refined and improved versions of Rudolf
Diesel's original concept. They are often used in submarines, ships, locomo-
tives, and large trucks and in electric generating plants.
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Rudolf Diesel originally conceived the diesel engine to enable inde-
pendent craftsmen to compete with large industry.

On August 10, 1893 Rudolf Diesel's prime model, a single 10-foot iron
cylinder with a flywheel at its base, ran on its own power for the first time.
Rudolf Diesel spent two more years making improvements and in 1896
demonstrated another model. By 1898 Rudolf Diesel was a millionaire. His
engines were used to power pipelines, electric and water plants, automobiles
and trucks, and marine craft, and soon after were used in mines, oil fields,
factories, and shipping.

Rudolf Diesel obtained patents for his design in Germany and other
countries, including the USA.

He died at sea after falling from a steamer on the night of Sept. 29/30,
1913.

Ex. 2. Translate the word chains.

Refrigerator engineer, solar-powered air engine, heat generating plants,
Diesel’s prime model, 10-foot iron cylinder, electric and water plants, ma-
rine craft, oil field, engine design.

Ex. 3. Find in the text the anonyms for the following words.

Secondary, multi, outside, old, with, seldom, last.

Ex. 4. Say the same in English.

HpOéKTI/IpOBaTL TEIUIOBBIC JIBUI'ATEIIU, CropaHue¢ BHYTpH ].[I/IJ'II/IHI[pa;
TOILUIMBO MOTJIO BOCILIAMEHATLCSA O€3 CBEYH, y.l'Iy‘IH.IeHHBIﬁ BApUAHT IIEPBO-
HavaJbHOH MOJACIH, NOJYUYUTh NAaTCHT Ha I/I306peT€HI/I€; OoJIbIINE Tpy30BHU-
KU, MaXOBUK y OCHOBAaHUS, KOHKYpHUPOBATh C HpOMBIH.U'IeHHOCTBIO; TUApO-
3JIEKTPOCTAHIIHSL.

Ex. 5. True or False?

1. Rudolf Diesel was born in Germany.

2. He was employed as a mechanical engineer.

3. Rudolf Diesel designed many steam engines.

4. His true love lay in refrigerator design.

5. Rudolf Diesel was killed by his engine when it started.

6. Diesel engine was the first that proved that fuel could be ignited with-
out a spark.

7. Diesel engines were used to power automobiles and trucks and air
craft.

EX. 6. Open the brackets using Past Simple Passive.

1. Rudolf Diesel (to bear) in Paris in 1858.

2. Rudolf Diesel (to educate) at Munich Polytechnic.

3. After graduation he (to employ) as a refrigerator engineer.
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4. In 1898 Rudolf Diesel (to grant) patent for the Diesel engine.
5. In his engine the fuel (to ignite) without a spark.
6. Diesel engines (to use) to power pipelines, electric and water plants,
mines, oil fields and shipping.
Ex. 7. Answer the questions.
. When and where was Rudolf Diesel born?
. Where was he educated?
. What engines did he design?
. What paper did he publish in 1893?
. When did Diesel operate his first successful engine?
. What for was Rudolf Diesel granted a patent?
. Why did Diesel originally conceive the diesel engine?
. Where are the diesel engines used nowadays?
Ex. 8. Draw a time line and speak on Rudolf Diesel biography.

CO~NOOT DA WN -

1858

was born

v

UNIT 7
Task 1

Ex. 1. Learn the words.

Wankel engine — poTopHO-TIOpIIHEBOM JBUraTENb, JBUraTe b BaHkes;
reciprocating piston — mopieHs BO3BpaTHO-ITOCTYIATEILHOTO X014,
sequentially [sr'kwen/[sli] — mocnenoBatensHo;

oval housing — oBanbHBII KOPITYC;

to seal — obecrieunBaTh TepMETHIHOCTD;

inner periphery [pa'rifort] — BuyTpennsis mepudepus;

intake pipe — BoyckHast Tpy0a;

exhaust gas — BBIXJIOIHOI Ira3;

stator — crarop;

room — Kkamepa;

sprockets — 3Be310uKHy;

Crown — BEHel[ IECTEPHH;

eccentricity [eksen'trisati] of the crankshaft — skcrienTpuk xKonenBana.
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Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. The Mazda Wankel engines are family of car engines derived from
experiments in the early 1960s by Felix Wankel, a German engineer.

2. The stator is the stationary part of a rotor system, found in an electric
generator, electric motor.

3. A reciprocating engine, also known as a piston engine, is a heat en-
gine that uses one or more reciprocating pistons to convert pressure into a
rotating motion.

4. The Wankel engine is a type of internal combustion engine which us-
es a rotary piston instead of reciprocating pistons.

5. A hydrogen vehicle is an alternative fuel vehicle that uses hydrogen as
its fuel.

6. Machines comprise both moving and fixed parts.

Ex. 3. Translate the word chains.

Otto cycle engine, iron rotor, construction costs, combustion stroke,
safety benefit, aircraft use, octane number, hydrogen cars, air-fuel charge,
fuel economy.

Ex. 4. Read and translate the text.

Wankel engine
Wankel engine:

: Intake Pipe

: Exhaust gas

: Stator

- Rooms

: Sprockets

: piston (rotor)

: Crown

: eccentricity of the crankshaft
: Spark

O©CoO~NOoO O, WN PP

The Wankel engine is a type of internal combustion engine using a rota-
ry design to convert pressure into a rotating motion instead of using recipro-
cating pistons.
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The engine was invented by German engineer Felix Wankel. He re-
ceived his first patent for the engine in 1929, began development in the ear-
ly 1950s, completing a working prototype in 1957.

Thanks to their compact design, Wankel rotary engines have been in-
stalled in a variety of vehicles and devices including automobiles, motorcy-
cles, racers, aircraft, go-karts, jet skis, snowmobiles and chain saws.

How it works. In the Wankel engine, the four strokes of a typical Otto
cycle are arranged sequentially around an oval housing, unlike the recipro-
cating motion of a piston. In the basic single rotor Wankel engine, a single
oval housing surrounds a three-sided rotor which turns and moves within
the housing. The sides of the rotor seal against the sides of the housing, and
the corners of the rotor seal against the inner periphery of the housing, di-
viding it into three combustion chambers.

As the rotor turns, its motion and the shape of the housing cause each
side of the rotor to get closer and farther from the wall of the housing, com-
pressing and expanding combustion chamber similarly to the strokes in a
reciprocating engine.

Advantages. Wankel engines have several major advantages over re-
ciprocating piston designs:

o Wankel engines are considerably lighter, simpler, and contain far
fewer moving parts.

o The construction of the engine, with an iron rotor within a housing
made of aluminum, which has a greater coefficient of thermal expansion,
ensures a substantial safety benefit in aircraft use.

o The simplicity of design and smaller size of the Wankel engine al
so allow for savings in construction costs.

¢ The shape of the Wankel combustion chamber allows the use of
fuel of very low octane number without pre-ignition or detonation, a partic-
ular advantage for hydrogen cars.

Ex. 5. Match the words and translate the word combinations.

1) rotary a) motion

2) reciprocating b) prototype
3) working ¢) housing
4) racing d) parts

5) oval €) expansion
6) moving f) fuel

7) thermal g) pistons
8) conventional h)cars
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Ex. 6. Complete the sentences.

1. Wankel engine was invented by .

2. Wankel rotary engines have been installed in a variety of vehicles and
devices including

3. In the Wankel engine, the four strokes of a typical Otto cycle are ar-
ranged sequentially around

4. A single oval housing surrounds a three-sided rotor which .

5. As the rotor turns .

6. Wankel engines are considerably .

7. Aluminum has a greater coefficient of .

8. The simplicity of design and smaller size of the Wankel engine also
al-low for .

9. Wankel engine is particularly advantageous for

Ex. 7. Answer the questions.

1. What type of engine is the Wankel engine?

2. Who invented the Wankel engine?

3. When did Felix Wankel receive his first patent for the engine?

4. When did he complete a working prototype of the engine?

5. What vehicles have Wankel rotary engines been installed?

6. How are the four strokes of a typical Otto cycle engine arranged in the
Wankel engine?

7. How does the Wankel engine work?

8. What are the advantages of the Wankel engine?

Ex. 8. Fill in the following table and be ready to make a short report
about Wankel, petrol and diesel engines.
Wankel Petrol Diesel
engine engine engine

Inventor

(who, where, when)
Construction (design)
of the engine

Size

The type of fuel used
The principles of
operation
Application
Advantages
Disadvantages
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Task 2

Ex. 1. Translate the word chains.

To be the only son in the family, to drop out from school, to be gifted
since childhood, to become interested in the world of machines, to afford
university education, to teach himself technical subjects, to conceive the
engine, to win the patent, to be imprisoned, to present the rotary engine, the
found the company, to have a driver’s license, to be granted an honorary
Doctorate of Engineering degree.

Ex. 2. Read and translate the article paying attention to the pronun-
ciation of the following words.

Felix Wankel ['feliks 'waenkal] — ®enukc Bankens

Lahr ['la:r] — Jlap (ropon B I'epmaHuu, paifOHHbIIH IIEHTP)

Heidelberg [‘eidolba:g] — Teitnensbepr (ropos Ha roro-3amane I'epma-
HUW)

coupe ['ku:per] — AByXMeCTHBIH JIETKOBOM aBTOMOOHITL

sedan [si'de&n] — aBTOMOGHIB ¢ Ky30BOM celaH

to chauffeur ['tfoufo] — Bo3uTE KOrO-NMKMGO

rotary valve ['rotori 'veelv] — 3010THHKOBBI#H Ki1aman

Felix Wankel

Felix Wankel was born in 1902 in Lahr, Germany. He was the only son
in the family. His father fell in World War 1I. Thereafter, the family moved
to Heidelberg. He went to high school in Heidelberg but dropped out in
1921. Then he learned to be a purchaser but lost his job because of econom-
ic problems in 1926.

A He was gifted since childhood and became interested

?\ in the world of machines, especially combustion en-

gines. After his mother was widowed, Wankel could not

‘afford university education; however, he was able to

'& teach himself technical subjects. At the age of 17 he told

friends that he had dreamt of constructing a car with “a
new type of engine, half turbine, half reciprocating”.

True to this prediction, he conceived the Wankel engine in 1924 and
opened a shop in Heidelberg to develop the idea, winning his first patent in
1929.

During World War 11, Wankel developed rotary valves for German air
force aircraft and navy torpedoes, for BMW and Daimler-Benz. After the
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war, in 1945, he was imprisoned by France for some months, his laboratory
was closed by French occupation troops, his work was confiscated, and he
was prohibited from doing more work. However, by 1951, he got funding to
furnish the new Technical Development Center in his private house.

On January 19, 1960 the rotary engine was presented for the first time to
specialists and the press in a meeting of the German Engineers’ Union in
Munich. In the same year the first practical rotary engine was presented. In
1964, the first consumer vehicle, Wankel-Spider, went into production.

In Japan, the manufacturer Mazda got interested in the Wankel engine.
The engine has been successfully used by Mazda in several generations of
their coupes and sedans.

By 1958 Wankel and his partners had founded the company, providing
Wankel with a share of the profits for marketing the engine. Among the
licensees were Daimler-Benz, General Motors, Toyota.

Wankel himself never had a driver’s license, because he was extremely
near-sighted. He was, however, the owner of a car with a Wankel engine,
which was chauffeured for him.

In 1969, Wankel was granted an honorary Doctorate of Engineering
from Munich’s technical university.

Wankel died in Heidelberg, aged 86.

Ex. 3. Match the sentences.

1) Felix Wankel was born in a) opened a shop in Heidelberg
to develop the idea, winning his first

patent in 1929.

2) He went to high school in
Heidelberg but

b) his laboratory was closed by
French occupation troops, his work
was confiscated, and he was prohib-
ited from doing more work.

3) He was gifted since childhood
and

¢) 1902 in Lahr, Germany.

4) He conceived the Wankel en-
gine in 1924 and

d) became interested in the
world of machines, especially com-
bustion engines.

5) During World War 11, Wankel e) Wankel-Spider, into

production.

went

6) After the war, in 1945, he was
imprisoned by France for some
months,

f) developed rotary valves for
German air force aircraft and navy
torpedoes, for BMW and Daimler-
Benz.
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7) However, by 1951 he got
funding

g) dropped out in 1921.

8) In 1964, the first consumer
vehicle

h) an honorary Doctorate of En-
gineering from Munich’s technical
university.

9) By 1958 Wankel and partners

i) to furnish the new Technical
Development Center in his private
house.

10) In 1969, Wankel was granted

j) had founded the company,
providing Wankel with a share of
the profits for marketing the engine.

X. 4. Answer the questions.

. When and where was Felix Wankel born?
. Did he have university education?
. When did he conceive the Wankel engine?

. What did he develop during World War 11?
. What happened to Wankel after the War?
. How did he manage to continue his work?

E
1
2
3
4. When did he win his first patent?
5
6
7
8

. What manufacturers got interested in the Wankel engine?
9. What degree was Wankel granted in 1969?

10. When did he die?

Ex. 5. Make up sentences using the prompts and retell the article.

1902 to be born

1921 to drop out from a school
1926 to lose job

1924 to conceive the wankel engine
1929 to win the first patent
World War Il to develop rotary valves
1945 to be imprisoned

1951 to get funding

1960 to present the rotary engine
1964 to go into production

1958 to found the company
1969 to die
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UNIT 8
Task 1

Ex. 1. Learn the words.

Fatigue — usHypurensHas paboTa;

lubrication — cmaska;

vision — 0630p;

safety — 6e3omacHOCTB;

cab — xabuna;

noise level — yposensp mryma;

transmission — Tpancmuccus;

to mount — kpenuTh, HABEUIUBATb;

pneumatic suspension — mHeBMAaTHIECKAst TOIBECKA;

air filtration — ounmenue Bo3nyxa;

heating — o6orpes;

to install — ycranaBnuBats;

roof — kpeiina;

anti-burst door locks — nporuBoyronnas cucrema;

refinement — ycoBepieHcTBOBaHME.

Ex. 2. Translate the following sentences into Russian paying atten-
tion to the italicized words.

1. Tractor needn’t any rest to recover from fatigue.

2. Agro Tractors provide excellent vision and safety.

3. Adequate lubrication allows smooth continuous operation of equip-
ment.

4. Sims Cab Depot designs and manufactures tractor cabs and accesso-
ries for compact tractors, lawn and garden tractors, machinery, and heavy
equipment for most major tractor brands.

5. A transmission or gearbox provides speed and torque conversions
from a rotating power source to another device using gear ratios.

6. The purpose of pneumatic suspension is to provide a soft, comforta-
ble, yet well-controlled ride quality.

7. Thieves often enter cars by 'bursting' the door lock mechanism with a
foreign key.

8. As much as half of the energy used in your home goes to heating and
cooling.

9. Transmission controls have been mounted on the flat floor of the trac-
tor.
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10. Air filtration enhances driver’s comfort.

11. Preliminary noise tests which were conducted earlier this month
showed that noise levels are within acceptable ranges.

Ex. 3. Translate the word chains.

Ford tractors, time-consuming tasks, 6-cylinder engines, noise level,
transmission systems, driver’s seat, air filtration, driver’s efficiency, halo-
gen work lights, climate control filters, cost efficiency, anti-burst door
locks.

Ford Tractors

Needless to say, one of the most im-
portant industrial achievements for farmers
today is the introduction of agricultural
tractors in their work. Horses and men have
been almost entirely replaced by tractors in
many time-consuming tasks that are carried
out on the land. A tractor performs the work
of numerous horses and, what is of greater
importance, it does not need any rest in or-
der to recover from fatigue.

If necessary attention is paid to its lubrication and it is constantly sup-
plied with fuel, it will work on indefinitely.

During the years since its introduction a huge progress has been made in
developing a more efficient machine. Modern tractors have been construct-
ed to meet all requirements of space, comfort, vision and safety. Many de-
vices have been incorporated in the mechanisms of the tractor for this pur-
pose. The 6-cylinder engines have been installed in them for improved
productivity. Some tractors have been equipped with a hydraulic system,
which gives the driver the choice of the right power for every operation.

Nowadays there exists a wide range of different types of tractors. Ford
tractors are probably best-known among them. The Ford Company is fa-
mous as a technologically advanced manufacturer of vehicles. For many
years the Ford Company has been deeply involved in the manufacture of
tractors, cars and trucks. Ford tractors enable farmers to work quickly and
efficiently. The cab is a comfortable and efficient workplace. Modern
acoustic systems have greatly reduced noise levels inside the cab. Transmis-
sion controls have been mounted on the flat floor. The driver’s seat has been
equipped with pneumatic suspension and it turns easily and gives the driver
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a more comfortable view. Air filtration, efficient heating and ventilation
with air-conditioning further enhance comfort and the driver’s efficiency.
Individually adjustable halogen work lights have been installed into the cab
roof.

These tractors have also been equipped with climate control filters and
anti-burst door locks. Ford tractors are famous for their unique combination
of outstanding performance, high reliability and cost efficiency. They have
been continually improved since their introduction. Dozens of features and
refinements have been added during recent years. Ford tractors have been
trusted by generations of farmers due to their high quality.

Ex. 4. Match the synonyms.

1) important a) to rest

2) to carry out b) great

3) numerous c) constantly
4) to recover d) nearly

5) huge e) operation
6) to improve f) significant
7) a wide range of g) to build

8) continually h) to mount
9) almost i) convenient
10) performance j) to perform
11) to supply k) famous
12) comfortable I) a lot of
13) to construct m) to provide
14) best-known n) many

15) to install 0) to refine

Ex. 5. Say the same in English.

HpOTI/IBoyI‘OHHaﬂ CUCTEMA; CMa3Ka; CaMO€ BaXXHOC MPOMBIIIJICHHOC N0-
CTHXKCHHUC, BBIIIOJIHATH pa60Ty; cHa0XaThb TOILIIMBOM; pa60TaTL OecKoHeY-
HO; MPOCTPAHCTBO; yIOOCTBO; 0030p; yImoOHOEe pabodee MecTo; Oe3omac-
HOCTB; YCTaHOBHTH O-IMJIMHAPOBBIN IBUTATEINH; 000PYIOBATh THAPABIHYC-
CKO# cmcTeMol; HeoOXoauMasi MOIIHOCTh U Ka)KJOW ONepariy; IPOU3-
BOJCTBO MAaIIMH MW TPY30BHKOB; COKPaTUTH YPOBEHb IIyMa; BEICOKas
HaACXKXHOCTh U Bq)q)eKTI/IBHOCTB; ITHECBMAaTHYCCKas IMOJABCCKA.

Ex. 6. Find the right answers to the questions.

1. Why are tractors the most important agricultural achievement for
farmers?

A. They have replaced horses.

B. They carry out time - consuming tasks.
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C. They do not need any rest and can work indefinitely.

2. What progress has been made in tractor developing?

A. Necessary attention is paid to tractors lubrication.

B. Many devices have been incorporated in the mechanisms of the trac-
tor to meet all requirements of space, comfort, vision and safety.

C. Modern tractors are supplied with high quality fuel.

3. What is the function of the hydraulic system?

A. It gives the driver the choice of the right power for every operation.

B. It gives the driver a more comfortable view.

C. It reduces noise level.

4. Where have transmission controls been mounted?

A. Into the cab roof.

B. Under the driver’s seat.

C. On the flat floor.

5. What has the driver’s seat been equipped with?

A. Climate control filters.

B. Pneumatic suspension.

C. Halogen work lights.

6. How does pneumatic suspension enhance driver’s comfort?

A. It regulates climate control in the cab.

B. Driver’s seat turns easily and gives the driver a more comfortable
view.

A. It heats the cab.

7. What are Ford tractors famous for?

A. Ford tractors are famous for their outstanding performance, high reli-
ability and cost efficiency.

B. Ford tractors are famous for their high price.

C. Ford tractors are famous for their great speed.

EX. 7. Complete the sentences. Choose the suitable words from the
box.

Mass production and the assembly line, durability, massive scale,
farmers, tractor industry, agriculture, machines, mechanization.

The Ford farm tractors hold an important role in . The Ford trac-
tors were not the first farm , but they were the first to be produced
on a and the first farm tractors to be affordable by average
and rural citizens.

The Ford Motor Company was one of the largest and most successful
companies in the . Ford was one of the early leaders in , and
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they took these strengths with them in their production of tractors. This al-
lowed them to offer these machines at low prices and this made Ford one of
the keys towards the of agriculture. It is a testament to the quality
and of the machines they produced that many of them are still run-
ning and being actively used throughout the world, five decades or more
past their production dates.

Ex. 8. Think and answer.

1. What famous farm machinery companies do you know?

2. Are there any famous farm machinery corporations in our country?

3. What farm machinery do they produce?

Task 2

Ex. 1. Match the words with their definitions.
1) to tinker a) rich, wealthy
2) multitude b) profit
3) to dip c) to experiment, to create something new
4) well-to-do d) easy to buy, inexpensive
5) constantly-moving e) a famous man
6) gain f) to change, to transform
7) to double the wage g) a lot of, many
8) celebrity h) moving all the time
9) affordable i) to pay twice as much
10) to convert j) to drop, to cut off, to decline

Ex. 2. Translate the word chains.

Automobile manufacturer, family's farm, farm work, Detroit machine
shop, Ford Motor Company, luxury item, Michigan plant, production tech-
niques, assembly line, three-shift workday, Ford's affordable Model T,
Ford's mass-production techniques, American society, highway system,
Ford Foundation, human welfare, research grants.

Ex. 3. These words are from the text below. Learn how to pro-
nounce them properly.

Michigan ['mitfigon] — Muuuran

Detroit [dr'troit] — Jerpoiir, ropox Ha ceBepe CIIA, B mtare Muunran

Highland Park [*haileend 'pa:K] — Xaiinenn [Tapk (30. Ha3BaHue 3aBOjA)

Look through the text and answer the question:” What made Henry
Ford an international celebrity?”
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Henry Ford (1863—1947)

Automobile manufacturer Henry Ford was born on July 30, 1863, on his
family's farm in Michigan. From the time he was a young boy, Ford enjoyed
tinkering with machines. Farm work and a job in a Detroit machine shop
afforded him ample opportunities to experiment.

By 1896 Ford had constructed his first horseless car-
riage which he sold in order to finance work on an im-
proved model.

Ford incorporated the Ford Motor Company in 1903,
proclaiming, "I will build a car for the great multitude."”
In October 1908, he did so, offering the Model T for
$950.

In nineteen years of production, its price dipped as low as $280. Nearly
15,500,000 were sold in the United States alone. The Model T evolved from
luxury item for the well-to-do to essential transportation for the ordinary
man.

Ford revolutionized manufacturing. By 1914, his Highland Park, Michi-
gan plant, using innovative production techniques, could turn out a com-
plete chassis every 93 minutes. This was a great improvement over the ear-
lier production time of 728 minutes. Using a constantly-moving assembly
line, subdivision of labour, and careful coordination of operations, Ford
realized huge gains in productivity.

In 1914, Ford began paying his employees five dollars a day, nearly
doubling the wages offered by other manufacturers. He cut the workday
from nine to eight hours in order to convert the factory to a three-shift
workday. Ford's mass-production techniques would eventually allow for the
manufacture of a Model T every 24 seconds. His innovations made him an
international celebrity.

Ford's affordable Model T altered American society. The United States
saw the creation of a national highway system, and the possibility of going
anywhere anytime.

Henry Ford created the Ford Foundation in 1936 to promote human wel-
fare through research grants, educational grants and development.

In 1947, at the age 83 Henry Ford died and was buried in the Ford Cem-
etery in Detroit.

Ex. 4. Say the same in English.
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VYiydiieHHass MOJIEIb; BAKHOE CPEJCTBO TPAHCTIOPTA JJIsl OOBIYHBIX JIFO-
,uei/'[; PEBOTIONUOHU3UPOBATL MPOU3BOJACTBO; MHHOBAIIUOHHBIC TCXHOJOTHUHU
MMpOU3BOACTBA, OI'POMHOC YJIYUIICHUEC; Ppa3ACIICHUC TpyAa, THIATCIbHAA
KOOpPJMHAIIMS OTlepaliiii; COKpaTUTh pabouuid JeHb; coOpaTh MaluHy 3a 24
CCKYH/bI; BOBMOXXHOCTD €3/JUTh KyJla YTOAHO B moboe BpEMs.

Ex. 5. What do these figures stand for?

1863, 1896, 1903, 1908, $ 950, $ 280, 15 500 000, 1914, 93, 728, 5, 8,
9, 24,

Ex. 6. Agree or disagree with the following sentences. Correct the
false ones.

1. Automobile manufacturer Henry Ford was born on July 30, 1863, on
his family's farm in Dearborn, near Detroit.

2. Ford set up the Ford Motor Company in 1908.

3. Ford offered Model T for $ 960.

4. Nearly 15, 500, 000, 000 Model T cars were sold in the USA.

5. The Model T was designed for ordinary people.

6. Subdivision of labor and cutting down the workers’ wages Ford real-
ized huge gains in productivity.

7. Ford's mass-production techniques allow for the manufacture of a
Model T every 24 seconds.

8. Ford car altered American society.

Ex. 7. Answer the questions.

. When and where was Henry Ford born?

. Did he enjoy experimenting with machines?

. Did he have any opportunities to experiment?

. When did Ford incorporate the Ford Motor Company?
. What did he proclaim?

. What was the initial price for the Model T? Did the price dip later?
. How did the Model T evolve?

. What innovative production techniques did Ford use?
. How did Model T alter American society?

Ex. 8. Speak on the topics:

a) Ford biography;

b) the Model T as a car for the great multitude;

¢) Ford innovative mass production techniques.

OO ~NO O~ WN P

60



CHECK YOURSELF

Translate the text into Russian using the dictionary.
You have 45 minutes at your disposal.

Variant 1

Diesel engine is a type of internal-combustion engine used chiefly for
heavy-duty work. Most of the locomotives in the United States are diesel
powered. Diesel engines drive huge freight trucks, large buses, tractors, and
heavy road building equipment. They are also used to power submarines
and ships, the generators of electric-power stations in small cities, and
emergency electric-power generators. Some automobiles are powered by
diesel engines.

How a Diesel Engine Works. There are two main types of internal-
combustion engines — gasoline engines and diesel engines. The gasoline
engine, found in most cars, is a spark-ignition engine. It uses electricity and
spark plugs to ignite the fuel and air mixture in the engine's cylinders. The
diesel engine is a compression-ignition engine. It compresses the air in the
cylinders, causing the temperature of the air to rise. Fuel injected into the
hot, compressed air immediately ignites.

During the combustion process, the stored chemical energy in the fuel is
converted to thermal, or heat, energy. The temperature in each cylinder
rises as high as 2480 degrees C° and creates pressures of 1,500 pounds per
square inch. The pressure pushes against the tops of the pistons, forcing
them to the other end of their cylinders. The pistons are connected by a rod
or other mechanism to a crankshaft that they turn. In this way, a diesel en-
gine supplies rotary power to drive vehicles and other machines.

Diesel engines have a high thermal efficiency, or ability to convert the
stored chemical energy in the fuel into mechanical energy, or work.

Variant 2

Gasoline engine is an engine that uses gasoline as a fuel. Inside the en-
gine, the combustion (burning) of fuel mixed with air produces hot gases
that expand against parts of the engine and cause them to move. For this
reason, gasoline engines are called internal-combustion engines. The mo-
tion inside the engine is transferred outside it to turn wheels and propellers
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or to operate machines. In this way, a gasoline engine turns heat energy
into mechanical work.

Gasoline engines are compact and light in weight for the power they
produce. This makes them one of the most important types of engines for
vehicles. Nearly all automobiles, lawn mowers, motorcycles, motor scoot-
ers, snowmobiles, and small tractors have gasoline engines. So do many
trucks, buses, airplanes, and small boats. Gasoline engines may also be
used as portable power plants — for example, to supply the power to run
pumps and other machinery on farms.

Kinds of Gasoline Engines. There are two main types of gasoline en-
gines, reciprocating engines and rotary engines. Reciprocating engines
have pistons that move up and down or back and forth. A part called a
crankshaft changes this reciprocating motion into rotary motion. A rotary
engine uses devices called rotors instead of pistons. The rotors produce
rotary motion directly.

Reciprocating gasoline engines are classified in a number of ways.
These include (1) by the number of piston strokes per cycle, (2) by the type
of compression, (3) by the way they are cooled, (4) by their valve arrange-
ment, (5) by their cylinder arrangement, and (6) by the way they are sup-
plied with air and fuel.

GLOSSARY

Engine / Ipurarenn

A
air filter (air cleaner) BO3JIYIIHBIA (QUIBTP
B
belt peMeHb PUBO/IA
BDC (bottom dead center) HIDKHSISI MEPTBas TOUKa
C
cam KyJIau0K
CAM camshaft pacrpeaenuTeabHbIH Ball
CFI — Central Fuel Injection LEHTPAJILHBIH BIPBICK
choke BO3AyIIHAs 3acioHka ("moacoc')
Cl LCHTPAILHBIN BIPBICK
closed cycle gas turbine rasosas TypOMHA C 3aMKHYTHIM
[UKIIOM
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compression
condenser

CO (carbon monoxide)
connecting rod
combustion chamber
coolant

CRANK crankshaft
crankcase

crown

cylinder block
cylinder head

DI (distributor ignition)
DI (Direct Injection)
diesel engine

eccentric valve motion

Engine Control Unit
exhaust

exhaust manifold
exhaust port
exhaust system
exhaust valve

external combustion engine

fan

firebox

fly wheel
fuel pump
fuel filter
fuel injector

fuel level

E

KOMIIPECCHS

paauaTop, KOHIECHCATOP
OKHCB yriiepoaa

HIaTyH

KaMepa CropaHus
OXJIAXKIAIOILAS YKUAKOCTH
KOJIEHYATBIN Ball

KapTep IBUTATEIIS

BEHEII [IIECTCPHU

OJIOK ITUITHHIPOB
roJI0BKa 0JIOKA [IUIHHAPOB

PpacrnpeaAciinTb 3a’KUraHue
HeHOCpeHCTBeHHHﬁ BIPBICK
HHSGHLHHﬁ JABHUIaTCJIb

OKCICHTPUK [JId IpPpUBOJA Kila-

IaHa

Ka
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OJIOK yIpaBJIEHHUS IBUTATEIEM
BBIITYCK, BBIXJION

BBIITYCKHOW KOJIJIEKTOP
BBIITYCKHOE OTBEPCTHE
BBIITYCKHAsl cUCTEMa
BBIIYCKHOH KJIamaH

JIBUTATEJb BHEIIHETO CTOPaHHUs

BEHTHJISITOP
Kamepa CropaHusi

MaXOBHK

TOIUIMBHBIN HacOC

TOTUIMBHBIN QUIIBTP

MHKEKTOp, TOIUIMBHAs (opcyH-

YpOBEHb TOILIINBA



gasoline engine
gudgeon pin

heat engine
heat exchanger
hose

ignition coil
ignition timing

injection

inlet manifold

inlet valve

intake

intake pipe

intake port

internal combustion engine

lubricunt

magneto
manifold

net torque

oil
oil filter
open cycle gas turbine

output shaft
overlap

OEH3MHOBBII IBUraTEIlh
HOPILHEBOH Hael|

TEILIOBOI IBUIaTEllb
TEII000OMEHHHUK
nuIaHT (maTpyooK)

KaTyIIKa 3a)KUTaHUs
YCTaHOBKa YIjJa ONCPEeKCHUS
3a)KMI'aHUS WIN BIPHICKA TOILUIMBA
BIPBICK
BIIYCKHOH KOJUIEKTOD
BIIYCKHOH KJlaraH
BILYCK
BIIyCKHasl TpyOa
BIIYCKHOE OTBEPCTHE
JBUTATEJb BHYTPECHHETO CTOPaHUS

L
cMa3Ka

M
MAarbgeTo
KOJIJICKTOP

KPYTSILLMH MOMEHT

Macio

MAaCJISTHBIN (UIIBTP

razoBas TypOWHA ¢ pPa3OMKHY-
TBIM I[UKJIOM

BBLIXOJHOM Ball

HepeKpbITHE (KIarnaHoB)
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pipe
piston
piston ring
piston rod
pressure

pump

radiator
reciprocating engine

reciprocating piston

reed valve
room
rotary (rotative) engine

seal

shaft

sliding valve

spark plug

spark plug wire
spark ignition engine

sprockets
stator

steam engine
Steam turbine
Stirling engine

stroke

TDC (top dead center)

R

TpyOKa

HOpLIeHb
MOPIIHEBOE KOJIBLIO
IITOK HOPLIHS
JlaBJICHUE

HAacoc

pazuaTop
BO3BPATHO-TIOCTYATEIHHBII

JABUTATCIIb

MOpIICHb BO3BPATHO-

MOCTyNnaTeJbHOro Xxoaa

TUTACTHHYATHIA KIIallaH
Kamepa
POTOPHBIN IBUTATEIb

CaJIbHHUK

BaJI

30JIOTHHUK

CBC€Ya 3aXKUraHus

IIPpOBOJ CBCYM 3aKUT'aHUA
JABUTATCJIb C UCKPOBLIM 3aKUra-

HHUEM

3BE3JI0YKH

CTaTop

HapoBOM JIBUTATEb

napoBasi TypOuHa

9KOJIOTHYECKH YHCTBIH, HETOK-

CUYHBIN aBuTaTens CTUPIMHTA

T

XOI mopImHA, TaKT

BCPXHAA MCPTBasg TOYKa -

KpaiilHee BepxHee NOJOXeHue, Ho-
CTHraeMoe IIOpILIHEM B IMJIMHAPE
JABC

65



throttle
timing belt

timing gear

valve

Wankel engine

water jacket
working fluid

Jpoccelnb

peMeHb MpHBOJa razopacrpene-
JIMTEIILHOTO MEXaHU3Ma

IIECTEPHS paclpeaBajia

\Y
KJaraH

w
POTOPHO-TIOPIIIHEBOH TBUTATEID,
IBUTaTENh Bankeis
BOSTHASI pyOarika JBUraTest
paboyas )KUIKOCTh
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