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Unit I

A Short History
of Flight

Before you Begin

I. Before you read the text, look at the title of the text and write down
10 words that may be related to the topic.
II. Work in pairs give your prediction about the content of the text.

Reading

I. Skim the text and try to explain the meaning of marked words from
the content of the text.

II. While reading the text define which paragraph A, B, C, D, E, F, G
tells you about the following:
The disadvantages of balloons.
The attempt to make a balloon a practical transport vehicle.
Two lines of search of the possibility of flight.
The possibility to control gliders.
The first powered flight in an aeroplane.
The first actual flight in the balloon.
Engine invention.

Nk L=

A Short History of Flight

A. The first actual flight man made was that in the balloon. At that time
man knew that cold air pushed warm air up as warm air was lighter than cold
air. That is why the first balloon that rose into the air was a hot-air balloon.

B. The invention of the balloon was the first great achievement in regard
to flight but free balloons had two main disadvantages. First, the balloon was
not a practical device for transportation because it was almost entirely
dependent on the wind. Secondly, the balloon slowly dropped as the air in
the bag cooled.

C. Then there came the idea to fill the balloon with hydrogen. Hydrogen
was the lightest gas man knew. Still the balloon was not a practical air
transport vehicle. There were attempts to provide the balloon with controls
but they were quite useless as a means of directional control. The problem
was how to propel the balloon.



D. In the 18-th century man knew that flight was possible on motionless
wings with the help of air current. Research began to follow two lines, one,
which dealt with lighter-than-air aircraft and the other - with heavier-than-air
aircraft.

E. The real history of mechanical flight began with the 19-th century. In
the second half of the century there appeared gliders. The glider was a
heavier-than-air craft which supported a man who could, to a certain extent,
control it. The glider stayed in the air as it took advantage of the air currents
that rose upwardly. The glider was not a practical device either. It could not
remain in still air and could not cover long distances.

F. The invention of the engine opened the way for aerial navigation.
With the help of it man had control over all directions. The greatest success
with the lighter-than-air principle came when there appeared dirigibles. They
carried engines as a means of propulsion.

G. The first powered flight in a man-carrying aeroplane was made by
A.F. Mojaisky in 1884. It was 19 years before the Wright brothers flight. The
Mojaisky and Wright aeroplanes led the way into the air age. These
aeroplanes had all essential features of the modern aeroplane. However it was
to take many years before the aeroplane developed into a successful, stable,
controllable, highly maneuverable and reliable machine.

Post Reading

I. Find the definition of a glider in the text. Render it in Russian.

II. a) Find the English equivalents to the following words and word
combinations in the text:

TOIIKaTh; JOCTH)KEHUE; OTHOCUTENHLHO; Ta/laTh; MOIBITKA; CPEACTBO; ITOTOK;
MPUBOJUTH B IBUKEHUE; IBUXKEHUE BIIEPE]T; 10 U3BECTHOW CTENIEHU; BBEPX;
JIeTaTeNbHBIE alMaparbl Jierde BO3/AyXa; HWMETh JAENO C; IOSBIATHCS;
BO3MyIIHAsg HABUTAIUS; MPOJIOXKUTH JOPOTY; OCHOBHBIE  YEPTHI,
MaHEBPEHHBIN U HAJIEKHBIN anmnapar.

b) Reproduce the context in which they were used.

II. Complete the following sentences using the ideas from the text.
1. The first balloon that rose into the air was ...

2. The balloon was not a practical device because ...

3. The glider took the advantage of ...



AN

A

V.

With the help of engines man had ...
The greatest success with the lighter-than-aircraft came when...
The aeroplanes developed into ...

. Agree or disagree with the statements. Correct the wrong ones.

The first actual flight man made was that in the glider.

Free balloons had a lot of disadvantages.

Then there came the idea to fill the balloon with oxygen.

The real history of mechanical flight began with the 20-th century.
The glider was a lighter-than-air craft and could cover long distances.
The first powered flight in an aeroplane was made by the Wright
brothers.

Work in pairs. Translate the following questions into English and

answer them according to the content of the text. Join another pair, compare
the answers.

L.

Nownkwhd

Kakue HenocraTtku nMenu BO3AyLIHBIC [IAPHI?

[Touemy JrOU peUTHIIH 3aOTHATH BO3AYIITHBIC IITIAPEI BOJOPOIOM?
Uro yenoBek y3Han o nonere B 18 Beke?

Korma nmosBummics mianepsi?

KaxoBbl HEtocTaTku mianepoB?

YemMy criocoOCTBOBAJIO MOSIBIICHUE JIBUTATEIICH ?

Kro coBepmm nmosieT panbiie Moxkaiickuit wm Oparbs Paidt?

Language in Use

1. Match the words with their definitions.

1. Transportation a. A means of transporting people
or goods, especially on land.

2. Vehicle b. Make an effort to do smth, try.

3. To attempt c. The line along which smth
moves.

4. Direction d. Taking a person, animal or thing
from one place to another.

5. Feature e. A flying machine with wings.

6. Reliable f. Trustworthy, able to be relied on.

7. Aeroplane g. An important or noticeable part;
a characteristic.




II. Find pairs of antonyms among the words. What prefixes do you know
which give an opposite meaning?

A B
upward lighter
appear rise
cold disadvantage
useful independent
dependent disappear
advantage warm
stable useless
heavier downward
drop unstable

III. a) Fill in the gaps in the sentences using the words in the oval. Watch
out! There is an extra word.

Engine, foresaw, helicopter, balloon, vehicle,
powered, aeroplane, machines, appeared, invention

In the 14-th century Leonardo da Vinci ... the possibility of the man-
made ... and man-made ... .

Man started with the non-power-driven ... . A hot air ... was the first ... to
lift man from the surface of the Earth. Then there ... winged heavier-than-air
craft. Yet, the achievement of man-directed flight came with the ... . The first
... flight in a man-carrying aeroplane was made by A.F. Mojaisky in 1884.

b) Use the words from the oval in the sentences of your own.

IV. a) There is one mistake in each sentence. Find it and correct.
1. That is why the first balloon that rose into the air was a hot-air
balloon.
Free balloons had two main disadvantage.
The balloon wasn't a practical device for transportation.
The balloon slow dropped as the air in the bag cooled.
There was attempts to-provide the balloon with controls.
The greatest success with the lighter-than-air principle came when
there dirigibles appeared.
7. The glider stayed in the air as it took advantage of the air currents
that rose upwardly.

A

b) Translate the corrected sentences into Russian.



Grammar in Use
AHIHICKOE TIpemIoKEeHHE UMeeT (GUKCHPOBAHHBIA (TBEPIBIH) TOPSIOK
CJIOB, KOTOPBIA MOXHO B IMTPUOIMKCHHOM BHUJIC MPEICTABUTEL HA CXEME.

Cxema nopﬂdka CJ108 6 NPOCHOM noeecmeo8anteilbHoOM npe()ﬂoofceﬁuu
8 AH2NULICKOM SI3bIKe

O6¢T-BO |+| ITopnexaiee |+| Ckazyemoe |+ |I[on0J1HeHI/Ie |+| O06CT-BO

t t

| Omnpenenenne |

Ilognexxamee u ckasyemMoe SBISIIOTCA  O0A3aTENbHBIMM — WICHAMHU
AHIINHCKOTO NPEJIOKEHUSI, B TO BpeMs KakK Jpyrve WIEHbl NpenIoKeHUs
MOTYT OTCYTCTBOBaThb. Il03TOMy nIpu mepeBoie Hal0 B IEPBYIO OYEPEIb
HaWTH nojjiexaliee 1 ckazyemoe.

CkazyemMoe — 3TO €IMHCTBEHHBIN WIEH MpPEeAsOXKEHHs, KOTOPBIH MOXKHO
ONO3HaTh II0 BHEIIHEMY BuAY. Bce ocTanbHble YJEHBl INPEAJIOKEHUS
OINPENEIAIOTCS CTPOro MO MECTY, KOTOPOE€ OHU 3aHUMAlOT OTHOCHTEIBHO
CKa3yeMoro.

Cka3zyeMbpIM MOXET OBITh Jto0as nwdHas (opma Iyarona, T.€. Takas
(hopma, KoTOpasi He HAYMHAETCS C YacTHIBI to U He uMmeer cyddukca -ing B
IIEPBOM KOMIIOHEHTE.

Hanpumep: “having been written” He OyJeT cka3yeMbIM, T.K. HAUMHAETCS
C KOMIIOHEHTa, HMerolero cypdukc “-ing”. “to write” — Toxxe He Oymer
CKa3yeMbIM, T.K. HAUMHAETCA C YaCTHUIIbI “t0”.

I'maron-ckazyemMoe HMeeT psiA  XapaKTEpUCTHK, TaK Ha3bIBAEMBbIX
CUTHAJIBHBIX MPU3HAKOB, 3HAHHE KOTOPBIX IIOMOXKET PACIO3HATh €TO0.

Tabauua oAHO3HAYHBIX CUTHAJIBLHBIX NMPU3HAKOB CKa3yeMoro

shall am have do
will 1S has does
may (might) are had did
must was

can (could)  were

would

should

ought to

need




Kpome omHO3HAYHBIX CHTHAJBHBIX NMPU3HAKOB CKa3yeMOTo CYLIECTBYIOT
HEOJTHO3HAYHbBIE, KOTOPbIE MOT'YT CHT'HAIM3UPOBATh JTHOO O CKa3yeMoM, JIH00
0 Ipyrux gopmax.

9 2

310 cydduxce “-ed”, “-s”, “-es”.

3

®opma ¢ “-ed” OymeT ckazyeMblM B TPEIUIOKEHHWH, €CIM B JaHHOM
NPEUIOKEHNN HEeT JPYrod IIaroidbHOH (OpMBI, KoTOpas oOnazaer
OJHO3HAYHBIMH CUTHAJbHBIMU MpHu3HakaMu. Ecnu Takas gopma ectb, TO OHa

1 OyJIeT CKa3yeMbIM.

Hanpuwmep:
1. The text translated at the lesson was interesting.
2. The student translated an interesting text.

B nepBom mpennoxenun “translated” — He OyneT cka3zyembIM, T.K. €CTh
“was interesting” ¢ OZHO3HAYHBIM CHUTHAIFHBIM IMPU3HAKOM CKa3zyeMoro. Bo
BTOpOM mpemnoxkeHnu Gopma “translated” OymeT ckazyeMbIM, T.K. 37€Ch HET
Ipyrux ¢opM, 00IaJarouX CUTHAIBHBIMH NPU3HAKaAMH.

®opma ¢ “-s” UM “-es” ABISIETCS CKa3yeMbIM, €CIIU:

1) B mpeanoXeHWH HET APYrod (OpMBI C OJHO3HAYHBIM CHUTHAIBLHBIM
IPU3HAKOM;

2) mepexn naHHOHM (OPMOM HET apTHKIIS, MPUTHKATEIBHOTO MECTOMMEHUS
WIIH OTIpE/ICTICHHUS,

3) nepen naHHo# hopMoii HET mpeiora.

Ecimu B MPEAJIOKCHUU HCT IJi1arojla HuU € OAHO3HAYHbIMH, HU C HCOAHO-
3HaYHBIMH ITPU3HaKaMH, CKa3yeMoO€ CICAYET HCKaTb MCETOAOM HCKIIOYCHUA
TE€X CJIOB, KOTOPBLIC IO pPAa3HbBIM IPU3HAKAM HE MOTYT OBITH CKa3yCMbIM.
n TOrga OCTaBIICECSA CIIOBO, KOTOPOE HE NMECT HpOTI/IBOHOKaSaHI/Iﬁ u MOXCT
BBITIOJIHATB POJIb CKa3yeMOTo0, CJICAYCT NNEPECBOAUTH CKAa3yCMbIM.

CpaBHuM:
1. The man held a book in his hand.
UYesnoBek Jiepkai KHUTY B PyKax.
2. They man the crews of the spaceships.
OHU KOMILIEKTYIOT KOMaH (bl KOCMUYECKHUX KOpaoieh.



I. Find the verbs that:

a) can perform the function of the predicate in the sentences:

to have been translating; will have; being asked; having gone; could be
answered; to be designing; are coming; ought to do; to stop.

b) can not perform the function of the predicate in the sentence:

was being done; will have gone; to have been asking; being given; are
reading; having spoken; could be stopped; to be building; has been answered;
ought to come; is giving.

II. Find the sentences in which the word with — ed is a predicate:
The article discussed was interesting.

The books recommended can be taken in our library.

Yuri Gagarin’s first space flight opened a new era in history.
Experiments with this new system showed good results.

The mentioned book analysed a new method of glass production.

A A

III. Translate the sentences in which the underlined words perform the
function of predicate:
1. We usually park the car in the street.
People often go to the park for a walk.
He looked at the watch.
Will you watch the child?
They always watch all sports TV programs.
There was little light in the room.
This hall is very light.
Electric lamps light our streets.
The development of light and heavy industry depends on electricity.

00NN kW

I'panHIBEI CKa3zyeMoOro

B aHmmiickoM NpeaioKeHUH CKa3yeMoe MOXKET COCTOSATh M3 OJHOTO
JNIeMeHTa, NBYX, a WHOTma W3 Tpex — ueTbipex. Ckazyemoe OblBaeT  2-X
THUIIOB:

a) COCTaBHOC INIarojJIbHOE, B COCTAaB KOTOPOT'O0 BXOASAT TOJIBKO ITIArOJIbHBIC
3jeMeHThl. Takoe CKa3yeMoO€ CTPOHUTCA Ha OCHOBE CMBICJIOBOIO IJiaroJia.
9



Ckazyemoe pasBepTbiBacTcs BieBO. Uem OoJibllie B HEM 3JIEMEHTOB, TEM
Jlajbllle CMBICIOBOM IMIaroj OT Hadaja ckazyemoro. MTak: Hadaio cka3yeMoro
MBI HIIEM O OAHOMY M3 CUTHAJIbHBIX IPU3HAKOB, @ KOHEL [0 CMBICIOBOMY
IJIaroJy.

6) COCTaBHOC HMMCHHOC, B COCTaB KOTOPOIO HapsaAy C I[NIarojJbHbIMH
QJIEMCHTAMHU BXOOAT HWMCEHHBIC, T.C. CYHICCTBUTCIILHBIC, ITpUIararcjibHbIC,
YHUCJIUTCIBHBIC.

IV. Form the correct predicates:
1) be, designed, could;

2) translated, been, had;

3) being, was, answered;

4) might, doing, be;

5) will, developed, been, have;
6) discussed, been, have, would;
7) have, asked, shall, been;

8) done, was;

9) is, played, being;

10) gone, has.

V. Compose the sentences out of the following words:
Discussed, plan, has, the, been, just.

At, he, usually, this, is, reading, time.

England, she, been, never, have, might, to.

Our, not, they, often, do, place, come, to.

Ever, I, the, seen, film, is, have, best, it.

nhkwbh =

Cka3yeMoe B BONIPOCHTEABHOM IIPEAAOKEHHH

MecTOIoI0KEeHUE CKa3yeMOro B BOIIPOCUTEILHOM MPEAJIOKCHUHN MCHSI-
ercsi. B BONPOCHTENBHBIX MPEIIOKEHUSIX CHUTHAJIBHBIA MPU3HAK MOXKET
CTOSITh B Havajie MPEUIOKEHUs (TIepel MOIJICKAIINM) WIH TI0CIE BOMPOCH-
TeTbHBIX c0B: what, which, when, where, why, who, how, how many, how
much.

OTCyTCTBHE KaKOTO-IMOO  OJHO3HAYHOTO CHUTHAJIBHOTO TPH3HAKA
CBUJCTEIBCTBYET O HEOOXOMUMOCTH HCHONb30BaTh Tiaron “do” (“did”,
“does”) mpu 06pa3oBaHUK BOTIPOCUTEIHHBIX U OTPHUIIATENBHBIX (HOPM.

10



VI. Ask questions to the underlined words.
The teacher is drawing on the blackboard now.
The examinations will begin on the first of June.

The academic year begins on the first of September.

The students prepared their lessons at home well.

I have just come back from Moscow.

Victor Petrov is an engineer at a small plant.

We answered our teacher’s questions at the lesson.

He takes the books from the library.

They listen to the news over the radio at 8 o’clock in the morning.

O 0N kL~

10 This engineer designed a new airplane structural unit.

VII. Ask general questions to the following sentences:
. She will come here in the evening.

. They are translating an English newspaper now.

. My friend is a good sportsman.

. The boy can read English in the original.

. These students must go to the dean’s office.

. John speaks French well.

. He attends lectures on physics regularly.

0 N N L AW N~

. They studied English a year ago.
Speaking

I. What are the most surprising facts you have learnt from the text?
Share ideas with your partner, note if you have the same facts mentioned. Use
the following expressions:

A To my mind ...

In my opinion ...

I could hardly imagine ...
I would never believe ...
I didn’t expect that ...

- > >

II. Here is the diagram illustrating the main types of aircraft. Choose one
of the types and make a short report for your groupmates could compare the

performances and sphere of their application.
11



Aircraft

Lighter- Heavier-

than-air than-air

Aircraft Aircraft
Heli-

Balloon Dirigible Gliders | [Airplanes copters Rockets

Writing

Summarize the information given in the text “A Short History of Flight”.
Use the key-patterns.

@ )

As the title implies the article describes...

The article deals with...

The text is of interest to...

It is spoken in detail about...

It should be stressed that...

A mention should be made that...

The text is of great help to...

The difference between the terms ... and... should
be stressed.

It is noted. ..

It is discussed...
( J %

12



Unit II
Engines
Before you Begin

I. a) Guess which of these items might be mentioned in the text about
engines:

Wooden blade

Irrigating Better quality fuel

Internal combustion -
' Wind-powered
engines

b) Compare your list with your partner and explain the reasons why
you chose these items.

II. Try to answer the following questions before you read the text.
1. What were the first engines used by people?
2. What are the advantages of present-day engines?

Reading

I. Read the text and write out the words and word combinations you
don’t know, try to guess their meaning from the context, compare your notes
with your partners.

II. Look through the text and give definitions of:
A water wheel,;
A steam engine;
A internal combustion engine;
A jet engine.

Engines

Do you know what was the first engine like? It was called the “water
wheel”. This was an ordinary wheel with blades fixed to it, and the current of
a river turned it. These first engines were used for irrigating fields.

Then a wind-powered engine was invented. This was a wheel, but a very
small one. Long wide wooden blades were attached to it. The new engine was
driven by the wind. Some of these one can still see in the country.

13



Both of these, the water- and wind-operated engines are very economical.
They do not need fuel in order to function. But they are dependent on the
weather.

Many years passed and people invented a new engine, one operated by
steam. In a steam engine, there is a furnace and a boiler. The furnace is filled
with wood or coal and then lit. The fire heats the water in the boiler and when
it boils, it turns into steam which does some useful work.

The more coal is put in the furnace, the stronger the fire is burning. The
more steam there is the faster a train or a boat is moving.

The steam engine drove all sorts of machines, for example, steam ships
and steam locomotives. Indeed, the very first aeroplane built by
A.F.Mozhaisky also had a steam engine. However, the steam engine had its
disadvantages. It was too large and heavy, and needed too much fuel.

The imperfections of the steam engine led to the design of a new type. It
was called the internal combustion engine, because its fuel ignites and burns
inside the engine itself and not in a furnace. It is smaller and lighter than a
steam engine because it does not have a boiler. It is also more powerful, as it
uses better-quality fuel: petrol or kerosene.

The internal combustion engine is now used in cars, diesel locomotives
and motor ships. But to enable aeroplanes to fly faster than the speed of
sound another, more powerful engine was needed. Eventually, one was
invented and it was given the name “jet engine”. The gases in it reach the
temperature of over a thousand degrees. It is made of a very resistant metal so
that it will not melt.

Post Reading

I. Divide the text into logical parts. Think of the subtitle to each part.
Highlight the topic words of each part.

II. a) Find English equivalents to the following words and word
combinations in the text:

SKOHOMUYHBIN; JUISI TOTO, YTOOKI; H300pETaTh; MEYh M KOTEI, COBEPIIATh
MOJIe3HY0 paboTy; MapoBOM JBUTATElNlb;, CIUIIKOM MHOTO TOILIMBA;
OpOLICHUE MOJ€H; NPUBOAUTH B JACUCTBUE; HECOBEPLIEHCTBO; TOIIMBO
BOCIUIAMEHSETCS] U TOPUT; TOIUIMBO JIYUIIEro KayecTBa; CKOPOCTh 3BYKa; B
KOHILIE KOHLIOB; IJIABUTHCS; PEAKTUBHBINA IBUTATEb.

b) Reproduce the context in which they were used.

II1. Complete the following sentences using the ideas from the text.
1. The water wheel was an ordinary wheel with...
2. The wind-operated engines are very...

14



3. The steam-engine drove...

4. The imperfections of steam engines...

5. The internal combustion engine enables the aeroplanes...
6. The advantages of internal combustion engines are...

7. The gases in jet engines reach...

8. Water — and wind-operated engines are dependent...

IV. Explain the difference between external and internal combustion
engines.

V. Work in pairs. Translate the following sentences into English and
answer them according to the content of the text.

. Uto mpencTaBisum co00H TIEpBBIC ABUTATEITH?

. B u€m ObUTH TOCTOMHCTBA M HEIOCTATKU MIEPBBIX JBUTATEICH?

. VI3 9ero cocTouT mapoBoii ABUTATENH?

. B uém 3akmrouaercs mpuHIUI pabOTHI TAPOBOTO ABUTATENs?

. 'ne ucnonp3yroT mapoBoii JBUTATEIH?

. Uro Takoe “ABUraTens BHYTPEHHETO CrOpaHus ?

. B uém ero npeumyiecTsa nepes NapoBbIMU IBUraTEIsIMU?

. I'me ucnonp3yrorcs ABUraTeny BHyTPEHHETO CropaHus?

0NN DN AW~

Language in Use

I. Match the equivalents:

A B
1. npukpena€HHbIi a. too
2. KOIeco b. blades
3. BHYTpH c. still
4. nonaTku d. turn into
5. u3o0perarb e. both
6. OIHAKO f. however
7. CIIUILIKOM g. inside
8. Bce ere h. eventually
9. HaKoHeI] i. fixed
10. o0a j. melt
11. mpeBpararscs B k. wheel
12. T1aBUTHCS 1. invent
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II. Find pairs of synonyms among the words:

III. Find pairs of antonyms among the words:

A B
external disadvantage
dependent less
useful useless
advantage old
wide independent
new internal
long short
more narrow

I'V. Use the prepositions in the box to complete the sentences in the text.
Translate the text with the help of a dictionary in a written form.

in, for, of, from, inside, at, into, per, with, without, toward

Nowadays there are many types ... engines ... use ... various purposes.
These engine types have one thing ... common. The energy is derived ... a
chemical reaction, which takes place ... the engine itself. Therefore all the
engines ... present used ... aircraft can be classed as internal combustion
engines. In general, internal combustion engines may be divided ... piston
and jet engines.

The conventional piston engines are not suitable ... speeds in excess of
500 miles ... hour, because of propeller limitations. It was necessary to
develop power plants ... propellers in order to drive airplanes ... sonic and
supersonic speeds.

The modern trend ... aircraft power plants is ... jet propulsion primarily
because ... the increased speeds and great heights possible ... jet engines.

16



V. Match words in column A with their definitions in column B and use
them in your own sentences.

A B
1. current a. fix or join to smth else
2. irrigate b. make smth or someone move
. c. the gas or vapour that comes from boiling water,
3. invent . .
used to drive machinery
4. attach d. supply land with water so that crops can grow
5. drive e. smth that is burnt to produce heat or power
6. fuel f. a hard black mineral substance used for burning to
' supply heat
7. furnace g. make or become liquid by heating
8. coal h. water or air etc. moving in one direction
i. be the first person to make or think of a particular
9. steam .
thing
10. melt j- a device in which great heat can be produced

Grammar In Use

Bpemena AeHCTBHTEABHOI'O 3aA0Ta

B aHIMHACKOM $3bIKE MMEETCSl YeThIPE TPYIIIbI TIAaroJbHBIX BpPEMEH:
Indefinite, Continuous, Perfect, Perfect Continuous, koTopsie 00pa3yroTcs ¢
TIOMOUIBIO TPEX OCHOBHBIX ITIArOJIBHBIX q)OpM

Ocnosnvie popmul enazona

Infinitive
Heonpeoenennasn
¢opma enacona

to change — mensameo
to make — deramo

Past Indefinite Participle II
Ipoweowee Ipuyacmue
HeonpeoelieHHOe 8peMsi  CIMpadamenbHO20 3a102a

changed — usmenun changed — usmenennutii
made — coenan made — coeranmbiii

Bpemena rpynnsl Indefinite

Bpemena rpynmsr Indefinite ymorpetsroTces:

A st koHCTaTayy aKTa COBEPIICHUS NCHCTBUS;

A nns BeIpaKEHUS OOBIYHO COBEPIIAEMOTO JCHCTBHUS B HACTOSIIEM,
MpouieaiieM Wikl OyayiieM. B 3Ty rpymmy BXOmAT TPH BPEMEHHU:
Present, Past u Future Indefinite.

17



Bpemena rpymmer Indefinite ymorpeOmsiroTcs, Kak —HpaBWIO, C
00CTOSATENBCTBAMM:
A Present Indefinite — always, usually, often, every day/week, on
Mondays/Sundays, in the morning/evening, at night/at the weekend, etc.
A Past Indefinite — yesterday, last month/week, in 1960, etc.
A Future Indefinite — tomorrow, next month/week, in ... days, in 2020, etc.
®opwmel Present Indefinite coBnanator ¢ uHGUHUTHBOM O€3 YacTHUIBI tO
JUTS BCEX JIMII, KpOME 3ro JIMIa ¢TUHCTBEHHOTO YKCJa, KOTOpas MPUHHUMAET
OKOHYAHUE -S, -€S.
A We begin out studies in September.
A He begins his studies in September.
ITo cmocoOy oOpaszoBanus Past Indefinite Bce mmaromsl gemsarcs Ha 2
TPYIIIIEL:
A crapmaptHble, KoTOpble 0oOpasyrorT Past Indefinite mpubaBnenuem k
OCHOBE IJ1aroJyia okoHuaHus —ed:
to work — I worked, to play — he played.
A HecrannmapTHble, KoTOpble 00pa3ytoT Past Indefinite mytem n3meneHus
KOPHEBOW TIacHOW, NpPUOABICHHWEM OKOHYAHUS MU JPYTHMH
crocobamu.

Future Indefinite oOpa3yeTcst mpu MOMOIIM BCIIOMOTATEIBHBIX TJIarojioB
shall ais mepBoro JMila eIMHCTBEHHOTO U MHOXKECTBEHHOTO YKciia (TOJIBKO B
OpuTaHCKOM BapuaHTe s3blka) M Will IS BceX OCTaJBHBIX JHUI H
WH()WHATHBA CMBICIIOBOTO TJIaroia 0e3 4acTHIIHI to.

Shall

Wil } + Infinitive 6e3 to

He will make a report next week.

On coenaem 00k1a0 Ha credyouell Heoere.

EnVMHCTBEHHBIM TJIArojoM, KOTOPBIH HM3MEHSETCS HE TONBKO TI0
BpPEMEHaM, HO U T10 JIMI[AM M YHCIIaM SIBIISICTCS 1J1aro to be.

Cnpsocenue enazona to be

JIuuo Present Past Indefinite Future
Indefinite Indefinite

11 Am Was Shall be

3 he, she, it Is Was Will be

1 we Are Were Shall be

2 you Are Were Will be

3 they Are Were Will be

18



I.  Insert the verb “to be” in the proper form.

AR SR RO i

11.
12.
13.
14.

II.

—

SO0k WD —

The new field of electronics ... very promising.

Gamma rays ... invisible electromagnetic waves.
Electrons ... extremely light.

This device ... made twenty years ago in the USSR.
Yury Gagarin ... the first to penetrate into cosmic space.
The new types of engines ... more advanced.

The characteristics of this unit ... bad.

There ... no difference between these two designs.

The compass needle points to the North. It's direction ... always
the same.

... there new instruments in your laboratory?
Mathematics ... of great importance for engineers.

This ... a square. All it's angles ... right.

My friends ... engineers.

How ... she now? — She ... fine.

Compose the sentences using the proper form of the verb “to be”:

(atom a great force).

(the students not at the laboratory).

(all the students present today).

(mr. Black a professor of mathematics).
(the length of a line 1.5 meters).

(now he at the lecture).

(there any figures on the blackboard)?
(there a picture over the bookcase)?
(everything in constant motion).
(aeronautics a new science).

III. Translate the sentences into English:

NN R WD =

OH — JIeTYHK.

AnpOept DiHIITEHH ObUT BEIMKUM (DU3MKOM J[BAJILIATOrO BEKa.

OH OBIT 0YEHB CTIOCOOHBIM M IITKOJTY 3aKOHYIII B 16 JIEeT.

Moii neayuika — y4eHblIH.

Mos mama — He yunTensauiia. OHa — Bpad.

Most Mmama He Obla Buepa Ha padote. OHa OblIa JOMA.

M1 He OBUTH Ha FOTe MPOIUTBIM JIeToM. MBI ObLTH B MOCKBE.

Mos cectpa ObuTa CTYIEHTKOH B NPOIUIOM TOAY, a ceiiyac oHa —
HWHXEHED.
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Bpemena rpynnsi Continuous

Bpemena rpynmer Continuous BBIpaKaroT JUIMTEIbHbBIC, HE3aKOHYCHHBIC
JIEHCTBUS B TpOIlECCE MX COBEPILCHHS W TNEPEeBOIATCS HAa PYCCKHH SI3BIK
IJIaroJIaMH TOJBKO HECOBEPIICHHOTO BUJIA.

Bpemena rpynmer Continuous 00pa3yloTCsi TpH IOMOIIM BCIIOMO-
raTelpHOro Iyaroiia to be B COOTBETCTBYIOIEM BpPEMEHH, JIULE W YUCIE H
Participle I (mpuuacTus AeiicTBUTENBHOTO 3aJI0Ta) CMBICIIOBOTO TJIATONIA.

Present Cont Past Cont Future Cont

Am Was Shall
Is } + Part. I } + Part. I }-i— be + Part. |
Are Were Will

The students, are | The students, were | The students, will be
making experiments, | making experiments, | making experiments,

now. at that time. at that time tomorrow.
Cmyodenmuwr nposooam | Cmyodenmsi npogoounu | Cnyoenmoi 6yoym
onvimul celyac. OnbIMbL 8 MO BPEMS. npo8ooUms Onbimuvl 6

Mo epems 3aempa.

IV. Choose the correct tense.
Present Simple (Indefinite) or Present Continuous

1. Current (flow) in a metallic conductor.

2. The professor (speak) five foreign languages. Right now he (speak)
Dutch.

The rocket (have) the highest speed possibilities.

I (not recognize) the man who (give) a talk.

My friend always (tell) me the truth, but I see that she (tell) a lie now.
I (do) a lot of work every day. Don’t worry! I (know) what I (do).

At the age of seventy Einstein (look) for the answers to new secrets of
time and space.

Future Simple or Present Simple

1. In future the computers (regulate) the production process.

He (become) a doctor when he (grow up).

If you (leave) school so soon, you (forget) what you have learned.

Tell me if you (finish) your article in May and when exactly you
(finish) it.

I (be) glad if some of these hopes (be) realized.

Tomorrow we (provide) you with all the necessary data.

He (complete) the experiment when they (come).

I (not rest) until I (prepare) my report for the conference.

Nk Ww

Rl

g
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Future Simple or Present Continuous

N—=gooan b o=

(pass) through it.

W

(enter) the lab.

Lok

Look! The water in the tube (boil)!
I (give) you a lift tomorrow.

I’m afraid I’m not quite ready. — Never mind, I (wait).
Do you know Ann (come) at the end of the week?

He (leave) for London tomorrow night.
He says he (meet) us at the bus stop, but I’m sure he (forget).
Note the direction in which the piston (move) at a given moment.
. We (have) a conference tomorrow. You (be present)?

ast Simple or Past Continuous
I (sit) on the bench for half an hour and then (begin) reading a book.
This copper became separated from the solution while the current

Bpemena rpynnsi Perfect

Bpemena rpynmnsl

Perfect BwIpakaroT aeicTBUA,

The scientist was making a very interesting experiment when they

He (come) in and (see) Nelly who (draw) a strange picture.

We (walk) in silence for 5 minutes, then he (speak).

The businessman (fly) to England yesterday.

I (not hear) what he (say), I (type) at the moment.

We (look for) a more simple method of solution but could not find it.
My friends (work) here at that time.

3aKOHYCHHBIC K

OIpeACJICHHOMY MOMCHTY B HACTOAIEM, HOpomieAmeM u 6YZ[yH_ICM n
NEpeBOAATCA HaA pYCCKI/Iﬁ S3BIK TOJIBKO INTarojJiaMy COBEPIICHHOI'O B 4.

Bpemena rpymmbsl Perfect 00pasyroTcs mpu MOMOIIM BCIIOMOTATEIbHOTO
maroiyia to have B COOTBETCTBYIOIIEM BpeMeHH, JuIle u uncie u Participle 11
(mpryacTusi cTpaaTeNbHOTO 3aJI0Ta) CMBICIIOBOTO IJ1aroa.

Present Perfect Past Perfect Future Perfect
Have Shall
} + Part. 11 Had + Part. II }have + Part. 11
Has Will

We have finished our
experiment.

We had finished our
experiment by 5
o’clock.

We had finished our
experiment before he
came.

They will have com-
pleted their experiment
by the end of the week.
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resent Perfect ynorpe0Gisiercs:

A cO cl0BaMH, BBIP@XAOMIIMHU NEPHO]] BpEMEHH, HE 3aKOHYHUBIIHUICS K

HacTosieMy MoMeHTy: this week/month/year, today;

A ¢ HapeyndaMu HCEOMPEACJICHHOIO BPEMCHU, KOTOPBLIC OOBIYHO CTOST

MEXIy BCIIOMOTAaTeIbHBIM M CMBICIIOBBIM TaroynioMm: often, seldom,
always, never, ever, just, not yet, sometimes;

99 €6 9%

A ¢ mpeanorom “since” “c” U ¢ cOI030M ‘since’ ‘c TeX Mmop, Kak’, a TaKkKe

P

99 ¢

¢ mpemtoroM “for” “B Teuenue”: I haven't seen him for 2 years. I e
BHJICJI €TO B TEUCHHE JIBYX JICT.

ast Perfect ynmorpe6msieTcs, korma AeCcTBHE OBIIIO 3aKOHYEHO K KaKOMY-

TO MOMEHTY B MPOIIIOM (MOMEHT BBIPa)KE€H OOCTOSTENILCTBOM C IPEIIOIOM

cby’ 3

K’) WIX OZHO JEWCTBUE COBEPIIMIOCH PAHBIIE IPYTOTO B MPOIIJIOM.

V. Choose the correct tense.
Past Simple or Present Perfect

1.

NEALN=DON LR W

% N o

P

1.
2.
3.
4.
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He (forget) his French since he (leave) Paris.

I can reach my work easily now, as I (buy) a new car.

What you (do) last night?

We (get) a fax from Boston an hour ago, but we (not answer) it yet.
Electronics (undergo) more revolutionary steps than any other
industry.

How’s Jack? When you (see) him? — Oh, I (not meet) him for ages.

By the time we (arrive) they (complete) their experiment.

. He (graduate) from the University by 2009.

resent Perfect or Past Perfect

You ever (see) a flying saucer?

He looked at the girl and understood he (see) her somewhere before.
We (translate) all the articles by 6 o’clock yesterday.

She said they (walk) 3 miles.

She came to our town three years ago. By then she already (graduate)
from the institute.

I (work) at this problem for two days for that time.

I (work) at this problem since 1996.

. There (be) no post all this week.

ast Simple or Past Perfect

At six o’clock he (know) they were not coming.

We (finish) our experiment before he (come).

Tom wasn’t at home when I (arrive). He just (go).

There was nobody in the sitting-room when I (get) home. Everybody
(go) to bed.



o

8.

Before we (take) Paul to the theater, he never (see) a play on the stage.
We felt happier when they (leave).

Margaret was late for work. Her friend (be) very surprised. She never
(be) late before.

They (complete) their research by the beginning of the conference.

Bpemena rpynnsl Perfect Continuous

Bpemena rpymnmer Perfect Continuous BeIpakaroT AJTUTENbHOE ACHCTBHE U
MEPEeBOASTCS Ha PYCCKHH S3bIK IJIaroJIOM HECOBEPLIEHHOIO BHIA B
HaCTOALIEM, POLIEANIEM U OyIyIeM BPEMEHH COOTBETCTBEHHO.

Bpemena rpymnmsl

Perfect Continuous 00pa3yoTcs TNpud TOMOIIU

BCIIOMOTaTeNLHOTO Iarona to be B cooTBeTcTBYyIOmEH gopme Present, Past
niu Future Perfect u Participle | cmpiciioBoro riarona.

Present Perfect Cont. | Past Perfect Cont. Future Perfect Cont.
Have Shall

} been + Part. I | Had been + Part. | } have been +
Has Will Part. I

He has been working
at this problem for 2

years.
Ou  pabomaem Hao
oMot npobremotl yice
2 eooa.

He had been
conducting this

experiment for 2 hours
before you came.

On  npogodun smom
onvim 6 mewenuu 2-x
4aco8 00 Mo20 KaK Gbl
npuwLu.

When I return to the
laboratory, my friends
will have been working
there for several hours.
Kocoa s eepnyco 6
aabopamopuro,  Mou
opy3bsi  yoice  Oyoym
pabomams  mam 8
meyeHue  HeCKONbKUX
4acos.

VL

Choose the correct tense.

Present Perfect or Present Perfect Continuous.

1. They (investigate) the problem for two years.

2. The students (study) the property of metals for two days.
3. The astronomers (determine) the distance between the sun and the

Earth.

e A

Science (achieve) great success in space research.
We (enter) the age of thinking machines.
What (happen) to the fridge?

I know him well. I (know) him since our childhood.
Ann (fail) her exam three times because she is so bad at doing sums.

But she (practice) for a week now, I hope she will pass it in the end.
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VII Translate from Russian into English.

PRI WD~

9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

BrI caemanu oueHs Malio OMTMOOK B BallleM COUMHEHUU.

B aToit OnbnmroTeke Mao GpaHIy3CKUX KHUT.

BsI xorga-nibo paboranm ¢ kommbrotepom? — Jla.

CerofHs 51 HE BBIXOIWI U3 TIOMa, T.K. UAET TOKIb U Y MCHS MHOTO JIETI.
OHU MHOrA NPUCHUIAIOT MHE aHIJIMACKUE KHUTH.

B Oymymem rogy st coOuparoch NepeBOIUTh OTY KHUTY.

A yxe roBopui Bam 00 3Tom 1Ba pasa.

A moiixy momoii mocie Toro, Kak 3aKoH4dy padoTy.

3a mocneaHee BpeMs st BRIyYHII MHOTO HOBBIX aHTJIUHCKUX CIIOB.

He 3BoHuTe Mue Beuepom. S Oymy 3aHsTa.

51 He BUAEN ee ¢ Tex mop, Kak yexasl B MOCKBY.

3nech 4acTo UAYT JOKIHU.

Haxonenr moyTanboH NpHUHEC MOUCHBMO. S KAy 3TO MHUCBMO YK€
HECKOJIbKO Hefielb. OOBIYHO MOM POIUTENN MUIIYT MHE 2-3 MUChMa B
Mecst. B aTom MecsIie s HoayduiI TOJIBKO OJHO MUCHEMO.

51 Bce emie Oyny paboTaTh, KOTIA THI IPHUEACIIb.

K nByM wacaM MBI yke IpOBEJeM HUCITBITaHUE.

Onu 00cy>X1aTl 3TOT BOIIPOC € BYX JI0 TPEX YaCOB.

MBI yxe clienant 3To.

Me1 ucnons3yem 31ot Meton ¢ 1990 rona.

Korma »skcmepuMeHT 3aBepliaeTcsi, MBI H3y4aeM TIOJy4YCHHBIC

pe3ybTaTHI.

Speaking

Work in pairs and make up a dialogue discussing advantages and
disadvantages of different types of engines. Touch upon such questions as:

A
A

Construction
Characteristics

A Application

Use phrases in the box

You are right

That’s true

Absolutely

No doubt about it

I’m not sure about it

I wouldn’t say that
What else I’d like to...




Writing

I. Match the beginnings and the endings of the sentences.

A B
The first engine was... ... used in cars, diesel
The internal combustion engine is ... | locomotives and motor ships.
The wind-operated engine was ... ... dependent on weather.
The very first aeroplane built by | ... a steam engine.
Mozhaisky also had ... ... the design of a new type.
The imperfections of the steam | ... ignites and burns inside the
engine led to ... engine itself.
In the internal combustion engines | ... an ordinary wheel with blades
fuel ... fixed to it.

II. Summarize the information given in the text “Engines”. Use the key-

patterns.
© )

1. As the tittle implies the article describes ...

The article consists of (contains, includes, falls into)
. (1,2, 3 ...) parts, sections.

... is spoken about in detail.

The article gives a detailed analysis of ...

Much attention is given to ...

It is specially noted that ...

The text is of interest to ...

The article provides the reader with some

data (material/information) on ...

(Z 9. Itis discussed ...
J J

N

e R
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Unit III
JET ENGINE

Before you Begin

1. Discuss the following questions with your peer.
1. How are the most of the engines used today called?
2. Why are they called so?
3. What types of such engines do you know?
4. Which one is the most advanced type?
II. Brainstorm all possible terms related to the topic.




Reading

While reading the text match the keywords with their Russian
counterparts:

= (@ )
1) jet a) PEaKTUBHBIN; CTPYS
2) combustion b) ropenue
3) internal combustion engine C) IBUTATENb BHYTPEHHETO CTOPaHHS
4) burn (burnt, burnt) d) cxxurars, ropets
5) refer to €) OTHOCHUTBCS, CCHIIAThCS
6) utilize f) ucnonb3oBaTh
7) propulsion g) IBIDKEHHUE BIIEpeN
8) reaction h) npoTuBoelicTBIE, NeHCTBHE
9) produce 1) BeIpabaThIBaTh, MPOU3BOIUTH
10) eject Jj) BBIOpachIBaTh, U3BEpPraTb
11) thrust k) Tsara
12) supply 1) obecrieunBarh
13) mount m) yCTaHaBIMBAThH
@ 14) suck ( 2 n) BcacklBaTh
15) application J

Jet Engines

Most of the engines used today are called internal-combustion engines.
They are called so because the fuel is burnt inside the engine. There exist
several types of internal-combustion engines: gasoline and diesel piston
types, gas turbines and jet types. The jet engine is an advance on the other
types of engines. Jet engines work on the reaction principle. They use the
reaction force rather than the action force of combustion.

The term "jet engines" refers to any jet propulsion device which utilizes
air from the atmosphere together with the combustion of a fuel and produces
the jet for propulsion purposes.

The basic idea of a jet engine is to produce the high pressure and high
temperature gas jet. The jet is ejected rearwards with great force named
thrust. The thrust is the reaction of the jet of hot gases ejected from the rear.
The jet is produced by combustion of the fuel in the compressed air. The
latter is supplied by the atmospheric air that enters through the front opening
where a compressor is mounted. It must provide the combustion chamber
with the required air. Air is sucked, compressed and then used to burn the
fuel. Jet engines find extensive use. The application of jet power plants to
aircraft has made flying faster than the speed of sound, which was once
considered impossible.
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Post-Reading

I. Find pairs of synonyms among the words.

1. to use a. power plant
2. basic b. use

3. rearwards ¢. to install

4. application d. backwards
5. engine e. to supply

6. to mount f. main

7. to provide g. to utilize

I.  Find pairs of antonyms among the words.

1. internal a. latter

2. inside b. read

3. former c. outside

4. front d. to eject

5. possible e. external
6. to suck f. impossible

III. Say if the statement is true of false. Correct the false one.

1. There are many types of internal-combustion engines.

2. When the jet is ejected rearwards it produces thrust.

3. The speed of a jet aircraft is less than that of sound.

4. Jet power plants have not yet found extensive application.
5. By means of a compressor the air is ejected rearwards.

IV. Complete the sentences using the ideas from the text.

1. Internal-combustion engines are those ...
2. The basic idea of a jet engine is ...

3. The term jet engine means ...

4. The thrust is ...

5. Jet engines work on ...

V. Answer the questions.

1. What is a jet engine?

2. What is the main function of a jet engine?

3. What is the thrust in a jet engine?

4. How is the jet produced?

5. Why is the compressor installed in a jet engine?



VI. Give English equivalents:

- TOIUIMBO CXKMIAeTCsl BHYTPHU JABUTATEIIS;
- CTpy# BeIOpachIBaeTCs Ha3asm,

- CTpys BBIOpAchIBaeTCS CKUTaHUEM TOILIMBA B C)KaTOM BO3/IYXE;
- BO3/IyX BCACBhIBACTCS U CKUMAETCS;
- PEaKTUBHBIE IBUTATEIH HIMPOKO UCTIOIb3YIOTCSL.

VIIL. Retell the text. Use the plan:

a) internal-combustion engines;
b) the term ‘jet engine’;
c¢) work of a jet engine.

Grammar in Use

CrpaparenbHblii 327101

Crpanmarensubiii  3anor (The Passive Voice) B aHIIMIICKOM  sI3BIKE
yIoTpeONseTcsl Torja, KOraa BHUMAaHHE TOBOPSIIETO COCPEAOTOUYCHO HE Ha
cyObekTe, a Ha oObekTe aelcTBHA. [Jlaronm B CTpajgaTesibHOM 3ajore
MMOKa3bIBACT, YTO TMOJICKAIICEe MOJBEPracTcs ICHCTBUIO, a HE CaMoO €ro

BBITTOJIHACT.

Cpasaute:He asks. — On cripammBaer.

He is asked. — Ero cnipammuBator.

CrpamatenbHblii 3amor o0pasyercss ¢ NOMOLIBIO BCIOMOTaTeIbHOTO
rarosia to be B COOTBETCTBYIOLEM BPEMEHH, JIMLE U uuciie n npuyactus 11
CMBICJIOBOTO IVIaroja, T.e. o Gpopmyie:

to be + PII

Active Voice

Passive Voice

Present Simple
Present
Continuous
Past Simple

Past
Continuous
Future Simple

Present Perfect

Future Perfect

They test new engines.
They are testing the new
engine.
They
engine.
They were testing the new
engine.

They will test the new
engine.

They have tested the new
engine.

They will have tested the
new engine.

tested the new

The new engines are tested.
The new engine is being
tested.

The new engine was tested.

The new engine was being
tested.

The new engine will be
tested.

The new engines
been tested.

The new engine will have
been tasted.

have
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Cniocob6s1 mnmepeBoza CTpagaTEeABHOI'O 3aAora

CrpanaTtenpHbIi 3aJ10T MOXKET MEPEBOAUTHCSA HA PYCCKHUN S3bIK:
1) maronom ¢ OKOH4YaHHEM -Cfl, -Cb.

All new engines are first tested.

Bce HOBBIE 1BUTATENH CHAYalla TECTUPYIOTCS.

2) rnarojoM “ObITh” (B mpomiennieM u OyaymieM BPEeMEHH) M KpaTKOn
(dhopMoii mpuyacTHsl.

Engines were tested.

JBurareny ObUIN IPOTECTUPOBAHBI (TECTUPOBAIINCE).

3) HeompeaeIeHHO-TNYHOM (opMOii Ti1arona.

All new engines were tested.

Bce HOBBIE ABUTATENN TECTHPOBAIIH.

I. Choose the predicates in the Passive Voice.

1. Have worked

2. Were written

3. Has been done

4. Are to negotiate

5. Was being run

6. Had finished

7. Am asked

8. Is to send

9. Had been stated
10. Were followed by

II. Define the tense-form and the aspect of the predicate.

1. Is being discussed
2. Will be increased

3. Has had

4. Am working

5. Have

6. Has been provided

7. Had equipped

8. Was subjected to

9. Left

10. Had been overcome

III. Match the predicates in column A with their Russian equivalents in
column B.



A

B

1. will be designed
were designed
are being designed

a) IPOEKTUPYIOTCS
b) OyayT mpoeKkTupoBaThCs
C) CIIPOCKTUPOBAHBI

2. were being created
had been created
will be created

a) OyzeT co3man
b) 6611 cozman
C) CO3/1aBaINCh

3. was changed
is being changed
has been changed

a) U3MEHeHa
b) ObuTa M3MEHEHA
C) M3MeHseTCs

4. is achieved
were achieved
will be achieved

a) Oyaet TOCTUTHYT
b) mocturayt
¢) OBUTH TOCTUTHYTHI

5. will be discussed
has been discussed
was discussed

a) oocymmu
b) OyayT o0Ocyx)naTh
¢) obcy)

IV. Use the verbs given in brackets in the proper tense and voice forms.

1. The uncomplicated turbojets (to call) straight jets.

2. The turbojets (to suit) to high altitude operation.

3. All the contracts on engines delivery (to sign) by 3 o’clock yesterday.

4. You’ll have your copy soon, the contract (to type) now.

5. The helicopter (to test) next year.

6. (To discuss) the plan?

7. Our planes (to provide with) the new engine by the end of this month.

8. The pulse-jet engine (to scrutinize) first seriously by American military
and technical men in the late spring of 1944.

9. Disk and rim failures in turbo-jet engines (to overcame) now by the
application of such methods as improved gas seals, the incorporation of
methods for cooling the disk, and improved metallurgy.

V. Comment on the use of tenses and voice in the following sentences.
Translate them.

1. The pulse-jet engine has been given several names.

2. Air will be drawn in through the tail pipe, since the pressure within the
tail pipe is low and has nothing to prevent the entry of air.

3. Once engine operation has become established, the spark plug is no
longer necessary.

4. In most designs the blades are twisted to maintain a favorable angle of
attack for the fluid throughout its length.
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5. It is essentially a turbojet in which rotating machinery has been
omitted.

6. It should be noted that in general, gas turbine- propeller engines are
designed to deliver auxiliary jet thrust from the exhaust gases in additional to
the propeller thrust.

7. PS-90A2 has been designed for passenger and cargo transportation by
long-haul and mid-haul airplanes.

8. The F100-PW-22 engines are out of production and are being obtained
from storage at the Aerospace Maintenance and Regeneration Center.

9. This number of planes does not include another 15A380 commitments
from China made earlier this year where firm contracts are being negotiated.

10. While Kiwi was being run, NASA joined the effort with their NERVA
( Nuclear Engine for Rocket Vehicle Application).

I'aaroas! ¢ IIPpEOAOTaMH B IIACCHBE

B anmmiickoMm s3bIKe CYIIECTBYHOT NPCHIIOKCHHA, B KOTOPBIX IIOCIC
CKazyeMoro B IMAaCCUBHOM 3aJiore CJICAYCT HNPCIJIOT. 3aHOMHI/ITC, IepeBoj
TaKOIro NpCIOKCHUA HAYMHACTCA C IpCajiora.

English verbs Russian verbs
1) insist on HacTauBaTh HA
2) refer to CCBHUIAThCS Ha
3) to rely on/upon oJiaraThCst Ha
4) to send for nocyars 3a
5) to speak of TOBOPHUTH O
6) to work at paboTaTh Hax
and some others

Examples.
English sentences Russian sentences

1. These results were insisted on by | Ha 3Ttux pesyinprarax HacTauBald
many scientists. MHOTHE Y4EHBIE.

2. Professor Smith’s article is often | Ha crareto mpodeccopa Cwmura
referred to. YacTO CChUIAOTCS.

3. This new device can be relied | Ha 310 HOBOE ycTpPOHCTBO MOXHO
on/upon. HIOJIOXKHTHCS.

4. The engineer was sent for. 3a MHKEHEPOM I10 CIIaJIH.

5. The new experiment will be | O HOBOM »dkcrepumeHTe OyayT
spoken of. TOBOPUTb.

6. This problem is being worked on. | Hax 3tum Bonmpocom paboTaroT.
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Kpome Toro, B aHIJIMIICKOM SI3BIKE €CTh TaKHe IJIaroibl, KOTOPbIE XOTS U
HE HWMEIOT Tmocjie ceds mpemyora, Ha PYCCKHH SI3BIK MEPEBOIUTCS C

MPEJIOTOM.
English verbs Russian verbs Example

to attend MIPUCYTCTBOBATh Ha The question was
to follow clIeqIoBaTh Ha answered immediately.
to influence BJIHSITH 32
to affect JeficTBOBaTh Ha Ha Bompoc cpazy xe
to watch HaOJII0IaTh 3a OTBETHIIH.
to join MIPUCOCTUHUTLCS K
etc

Yacro mociie 3THX IIArojoB B MacCUBe Mbl BuAuM npeanor ‘by’. OH
OTHOCHTCSI HE K IVIarolly, a CcJeQyIoIleMy 3a HUM CYIIECTBUTEIHHOMY,
[MO3TOMY B TOAOOHBIX CIlydasx MBI MOXKEM HaYWHATh TIIEPeBOA C
CYIIECTBUTENBHOTO, CTOAMIETO Tmocie ‘by’, clemaB ero mojiexamum
PYCCKOTO TIPEJIOKECHHS.

The lecture has been attended by all the students.

Ha yieknuu npucyTCTBOBAJIM BCE CTYACHTHI.

Bce cTyneHTs! IprCyTCTBOBAIIN HA JIEKITUH.

I. Choose the sentences the translation of which should be started with the
preposition. Translate them:

1. Until World War 1II very little was heard of the jet engine and the piston
engine was the only type used in aircraft.
2. The discovery of nano-materials was followed by a number of
important inventions in science.
3. Four-bladed propellers are often used in aircraft.
4. After the installation failed, the detailed description of apparatus was
sent for.
. The AI-450 turboprop engine is now being developed at out design
bureau.
6. These power plants are looked after by a new mechanic.
7. The visitors were shown new types of machines.
8. The students have been asked to take part in the discussion.
9. He has always been interested in aviation.
10. The new project was much spoken of.
11. Why don’t you answer when you are spoken to?
12. The subject will be dealt with in the next chapter.
13. The bucket of the wheel are subjected to high centrifugal stresses.

93]
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II. Fill in the gaps using the prepositions from the oval.

031N DN bW~

@by, to, on, of, at, wi@

. The problem of space exploration have just been spoken ...

. The results were affected ... the presence of magnetic field.

. This reference book have been often referred ...

. Such difficulties are met ... in engine production.

. This type of vehicle may be certainly relied ...

. The problem of aircraft noise reduction is still being worked ...
. The workers have been sent ... some instruments.

. The body is being acted ... by any number of external forces.

II1. Substitute the words in brackets for their English equivalents. Use the
proper tense and passive voice forms.

1.
. Such a distance (Oymet mokpsITa) in 4 hours next year.

. The plane (ocuamen) a powerful engine.

. His warning (He mpunanu 3Ha4eHHE).

. Various attempts now (mpeanpuHumarorcs) to improve the hydrogen-

[ IR SV I S
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8.
9.

The four-stroke engine (ncnomnp3yercs) in our last construction.

boosted gasoline engine.

. The instruction (6s1a IepeBeneHa) before the engineer (mocnamnu 3a).
. Several different methods (mpeanoxensr) to utilize nuclear energy for

rocket propulsions.
The stationary vanes assembly (Ha3biBaetcs) as the turbine nozzle.
My friend always (uHTEpecoBaics) aviation.

10. The investigation of this phenomenon (Oyzmer 3aBepiieHo) by winter.

IV. Translate the sentences into English.

1.
2.

AN L bW

JIOKIIaunKOB CIyIIaliv ¢ OOJBIIUM UHTEPECOM.
Ha permenre MHOTHX BOIIPOCOB TOBJIHSITN TPAKTUYECKHE TPeOOBaHUS
1 OTPaHWYCHUS, TIPEIBSBIISIEMbIC COBPEMEHHBIC PHIHKOM.

. MeHs HUKOTIa HE CIPAIMBAIN 00 STOM.

. Ilocne nokmnanga Bam OyayT 3a1aBaTh BOIPOCHI.

. Ha 5T nanHbIe yke cChUIAUCH.

. O0opynoBaHue yxe ycraHapnuBaroT? Kak Bbl qJymaere, ero yCTaHOBAT

K TIOJTYIHIO?

. Ham mpoexrom 310t ycTanoBku paboranu 2 roga.



8. TpymHoctu ObUIM mpeomoieHbl Onaromapst — Oojee TIIATEIBHOMY
aHaJIM3y MpoO0JieM, CBSI3aHHBIX C BUOpaIMeH.

9. Pabota Oymet 3aBepIiieHa BOBpPEMSI.

10. HoBerit tumn ¢opcyHku ObIT pa3paboTaH COBCEM HENABHO TPYHION
WH)XEHEPOB.

Writing:

I. Translate the text from English into Russian.
The Petrol Engine

In the internal combustion engine, heat is generated by combustion of an
inflammable charge inside a cylinder, and the heat energy is immediately
converted into mechanical energy. Some heavy internal combustion engines
use a gas fuel or diesel oil. The fuel/air mixture may be ignited either by a
spark or by compression of the mixture. However, for small engines, such as
those which are used in motor-cars, the charge is a mixture of petrol and air,
and it is ignited by a spark from the distributor.

When the mixture is ignited, the products of combustion expand down
the cylinder, which is fitted with a reciprocating piston. The downward
movement of the piston is converted into a rotational movement of the
crankshaft by means of a connecting rod. As the crankshaft rotates, the piston
is driven upwards again, and the exhaust gases are expelled through the
exhaust valve in the cylinder head. When the piston nears the top of this
stroke, the inlet valve is opened and the exhaust valve closed. The piston then
descends on the induction stroke, and draws a fresh charge into the cylinder.
As the piston rises again on the compression stroke, the charge is compressed
and ignited, and the cycle begins again. This is the four-stroke cycle which is
in common use. An alternative cycle is the two-stroke cycle, which combines
the exhaust and compression strokes into one.

II. Rearrange the sentences to make a meaningful text. Write them down.

. He filed a patent for a jet engine.

. Frank Whittle was a flying officer.

. The design thrust of his engine was 1,400 pounds.

. The real start of jet propulsion dates from 1930.

. The first engine war ready laboratory testing in 1937.
. Its theory began in 1908.

. He had no financial support.

~N N R W N

35



Unit IV
Engine Designing

Before you Begin

I. Discuss the following questions with your peer.
1. What does the aviation success mostly depend on?
2. What is the main purpose of the engine?

II. Choose from the list below the most important things engineers take
into account while designing engines. Explain your choice.

e Type of an aircraft for which the engine is being constructed

o Size

e Speed

e Life of an engine

e Strength

e Complexity

e Melting point of metals the engine is made of
e I[f'the engine is environmentally friendly

e Determination of most optimum parameters.

Reading

While reading the text match the keywords with their Russian
counterparts:

1) performance a) COBepIIaTh, BHITTOJHATD
2) wide-body airliner b) Touka ruTaBIeHUS

3) surpass C) 3arps3HATH

4) create d) oxa3pIBaTh BIIUSHHE
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5) convert

e) JICTHBIC XapPaKTCPUCTUKHU

6) accomplish

f) npeBocxoauTh

7) strength

g) peBpaIaTh

8) loss

h) BcmomoraTenbHbBIE CpencTBa

9) facility

1) yCOBEPIIIEHCTBOBAHHE

10) influence

j) AOCTIOKEHUE

11) advancement

k) mmpoxodro3enspkHbll aBuanaiiHep

12) melting point

1) coznaBarh

13) development

m) IPOYHOCTH

14) achievement

n) pa3BUTHE

15) contaminate

0) MOTEPH

Engine Designing

A.To move and fly any aircraft demands power. A machine that produces
mechanical power necessary for propulsion of a vehicle is called an engine. It
is constant engine evolution that decidedly influences the aircraft
performance.

B. From the first Mozhaisky's aircraft to up-to-date supersonic and wide-
body airliners the aviation success mostly resulted from the aircraft engine
advancement. Our achievements in cosmos are also connected with the
aircraft engine development.

C. The first power plants were steam units but the aircraft engines have
been constantly changing and finally turned into gas-turbine and rocket
propulsion units. At present our home-made engines surpass foreign units in
safety, economics and especially in weight and strength characteristics.

D. The main purpose of every engine is to convert the fuel energy into the
propulsion one. The higher the temperature, the more effective this process is.
And the temperature to be reached in the operation is much higher than the
melting point of the constructional material. Therefore creating engines
begins with solving very complex and contradictory problems -
determination of the most optimum parameters permitted by modern science
in the engine operating process. Then the designers work at developing such
engine constructions that could accomplish this process without unnecessary
loss and would have the long life and the high strength.
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E. Experts in the field of automatic control, measuring and information
systems also take part in developing engines. They make every effort to get
units that could meet all modern requirements.

F. Today we speak about the necessity to create nuclear, plasma, ion and
other exotic engines. Besides, it is quite necessary to have "clean" aircraft
power plants, that is, aviation engines which do not contaminate the
environment due to usage of hydrogen as the main fuel. Aircraft-engine
building is a fast developing branch of industry. The engine complexity
doubles every 15 years. Aircraft engine designers must be well educated and
able to solve the most difficult problems by using all modern knowledge,
techniques and facilities.

Post-Reading
I. Give English equivalents to the word combinations below:

COBEpIIIEHCTBOBAHNE  JIBUraresiel, IapoBbIE
JIBUTATENIA, PAKETHBIC CHJIOBBIE YCTAHOBKH,
TOUKa IIJIaBJICHHUS KOHCTPYKIIMOHHBIX
MaTepuaioB,  ONpPENEIIEHHE  ONTHUMAJIBHBIX
apaMeTpoB, OBICTPO PAa3BHBAIOLIAACSA OTPACIb
MPOMBIIIIEHHOCTH, KOHCTPYKTOPHI IBUTaTeNen

II. a) Match the nouns with their definitions:

1. | aircraft a. | smth successfully finished

2. | advancement b. | the use of physical strength or power of the
mind

3. | achievement c. | a method of doing smth that needs skill

4. | effort d. | improvement, development or movement to
a higher rank facility

5. | facility e. | an arrangement or system that makes a
particular activity possible

6. | loss f. | inability to keep smth

7. | techniques g. | a flying machine of any type, with or without
an engine
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b) Now, it's your turn to define the words:

1. movement a.
2. | performance b.
3. | requirement d.
4. strength e.
5. specialist f.

III. Say which paragraph, A-F, tells you about:

Basic things for engine designing.

Environmentally friendly power plants.

A machine for generating mechanical power.

Expert involved in the process of engine construction.
From steam units to rocket propulsion units.
Requirements aircraft engine designers should meet.
Aviation success.

NSk WD =

IV. Fill in the diagram according to the content of the text.

Engine designing

- S,

V. Speak on the topic using the diagram above.

Grammar in Use
CTeneHH CPaBHEHHS NPHAATATEABHBIX H HapedYHH
B aHFJ’IHﬁCKOM A3BIKE €CTh TpI/I CTCIICHU CpaBHCHI/Iﬂ HpI/IJIaFaTeJII:HbIX nu
HapeuMii: OJI0KUTENbHAS, CPABHUTEIIbHAS, IIPEBOCXOHAS.
1. OI[HOCJ'IO)KHI)IC U 4YacCTb Z[ByCJ'IO)KHI)IX HpI/IJIaFaTCHI)HLIX, OKaH4YHu-
BAIOIIUXCA Ha -y, OOpa3yloT CpPaBHHUTEIBHYIO CTEMEHb IMPH TTOMOIIH
cydukcos -er, -est.

high - higher - highest
fast - faster - fastest
heavy - heavier - heaviest

39



2. MHOrocnoxHble W OONBIIMHCTBO JBYCJIOXHBIX MpHIAraTeIbHbIX U
Hapeuni, OKaHYMBAIOUIMXCS Ha -ly, 0Opa3yloT CTeleHH CpaBHEHUS C
noMmornpld more (Oosbine), less (MmeHbine), most (HauOonee), least
(HamMmeHee).

interesting - more interesting - the most interesting
beautiful - less beautiful - the least beautiful

3. Hekoroprle mnpunarateabHbie O00pa3ylOT CTENEHU CPAaBHEHHS OT
JIPYTUX KOPHEH.

good - better - (the) best

bad - worse - (the) worst

little - less - (the) least

many (much) - more - (the) most

far - farther - (the) farthest (manexuti, naapHWMIN)

far - further - (the) furthest (qanpHeimmi, 100aBOYHBII)

4. CpaBHUTEIbHbBIE KOHCTPYKIIUH:

1) as...as (Takoi ke Kak)

2) not so...as (He TaKo#H ke Kak)
3) more...than (Gonee yem)

4) less...than (MeHee uem)

5) the more...the better

This text is as big as the previous one.
My report is not so long as yours.

We had more classes yesterday than you.
The more you know, the better.

5. IlpeBocxomHast CTENEHb MOXKET OBITh yCHJIEHA YNOTPEOJICHUEM Iepes
Hero by far wnm far, a cpaBHUTENbHAs CTENCHb YCHIIMBACTCS MPH MOMOIIH
cioBa much.

The deposits of oil in Russia are by far the richest in the world.
3anexxu HedTH B Poccun ropaszmo Gorave Bcex APYTHX B MUPE.

Gas weighs much more than air.
I'a3 BecuT HAMHOTO OOJIBIIIE, YEM BO3/YX.

I. Choose a comparative form of adjectives among the following words:
larger, wider, winter, other, lighter, colder, spider, over, heavier, driver, more,
further.
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IL. Fill in the table according to the example.

high higher the highest

small
great
simple
cheap
strong

b)

modern more modern the most modern

efficient
lightweight
attractive
popular
significant

III.

Speak about the advantages of a jet engines over a piston engines on

the items:

Iv.

weight (light);

power (great);
construction (simple);
moving parts (few);
cost (cheap).

Translate from English into Russian. Pay attention to different

comparative and superlative forms.

1.

CF 34-10 A power plant is a more compact, shorter engine with
fewer stages and has completely different mounting structure.

. Plasma propulsion system, in contrast to chemical ones, offer much

greater exhaust speeds.

. The more powerful the engine, the greater the distance the plane

can Cover.

. Commercial and government best practices were evaluated and

modified to fit the needs of the F100 engine program.

. Following the financial crises in August 1998, the PS-90A engine

became far more attractive for Russian operators than its Western
counterparts.

A small amount of hydrogen added to the normal intake air and
gasoline mixture greatly improves overall combustion quality by
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10.

11.

12.

13.

allowing nearly twice as much air for a given amount of fuel
introduced into the combustion chamber.

. This is more energy efficient because it saves energy by reducing

the amount of engine pumping needed.

. Airbus and Boeing could have no fewer than four new wide body

aircraft on sale between them.

. The Airbus decision to develop an aircraft significantly larger than

the 747-400 clearly helped to differentiate the new A380 in terms of
both size and unit cost.

Experiment shave shown that the amount of air which flows into the
tail pipe can be several times as much as that which flows into the
inlet.

Diesel engines tend to have their torque peak quit low in their speed
range.

This provides smoother control over heavy loads when starting from
rest, and, crucially, allows the diesel engine to be given higher loads
at low speeds than a gasoline engine, making them much more
economical for these applications.

Deep-space vehicles going past Mars must rely on nuclear power
sources, because solar energy gets too weak at long distance from
the sun.

V. Use adjectives in brackets either in a comparative or superlative form.

1.

Most airplane materials are now made out of composite materials
that are (strong) and (lightweight) than most metals.

Modern turboprop engines are equipped with propellers that have
a (small) diameter but a (large) number of blades for efficient
operation at much (high) flight.

It became readily apparent that a (good) job has to be done in
supporting the F-100 engine fleet.

. The Airbus A 350, a derivate of the A330, and Boeing is 747
Advanced, the (last) version of the venerable jumbo, may both be
launched at Paris.

The rocket equation states the intuitive fact that the (fast) you
throw propellant out from a spacecraft, the (little) you need to
execute a rocket-born maneuver.

Air transport can and will make (far) progress.

Airplane can fly at (high) speed than helicopter.



VL. Translate from Russian into English.

1.

Bnarogapsi cBOMM XapaKTePUCTHKAM, JaHHBINA THIT JIBUTATENS CIIOCO-
OcH KOHKYpPHUPOBAaThH C CaMbIMHU JIYYITUMH MHPOBBIMH IBUTATEIISIMHU
JTOro KJjacca.

Ora xoHCTpyKIMA sBisieTcs Oonee 3ddekTuBHON, HO oHa u Oolee
Joporas.

Bonee xomomHbIli BO3IyX CMEIIUBACTCS C TOPSYUM BO3JyXOM Ha
BXOJI€ B JIBUT'aTEIb.

®ponTanbHast 00JIACTh TYPOUHBI HAMHOTO MEHBIIE, YeM (POHTAIbHAS
0011aCcTh KOMIIpECcopa U KaMephbl CrOpaHusl.

Pesynprarom yBennuenns o0béma siBisieTcs: 0oiee BRICOKasi CKOPOCTb.
Jeurarens F 100 - 310 camblii 0€30macHBIA M caMbIil HaaEKHBIN
JIBUTATEJIb, BBITYCKAEMBIN JIJIs1 CAMOJIETOB-00MOAp IUPOBIIIUKOB.
[Tockonpky nmBurarens J 73 cHaGXeH BXOJHBIMH HANpPaBIISIOIIAMHE
JIOTIATKAMU C U3MEHSEMBIM yTJIOM, OH MOXET Pa3TOHSTHCS Topaszo
ObIcTpee, UeM paHblIe.

. Ilocnennee BpEMs CaMOJICTBI-IICPEBO3YUKN CTaJIM I10JIB30BATHCA

0OJIBIIUM  CIIPOCOM  OCOOEHHO CpeIu  a3MaTCKUX KOMITaHUH,
BBITTOJTHSIOIINX TPY30NEPEBO3KHU.

. Uem Oospmie dHepruw BbIpaOaThiBaeT TypOWHA, TEM MEHBIIE

CTAaHOBUTCS CKOPOCTh BBIXJIONHBIX Ta30B TYpPOOBEHTUISATOPHOTO
JIBUTATENS.

10. B HekoTophIX ciydasix caMoOJE€THI HEe Tak A(QQEKTUBHBI, Kak

BEPTOJIETHL.

Writing:

Rearrange the words to get true sentences. Write them down.

1.
2.
3.

b

Be / propulsion / unit / a / engine / any / called / can

Plants / first / units / the / were / steam / power

Suitable / the / speeds / turbojet / high / engine / for / most / forward
/is

Rocket / a / means / into / is / forcing / these / the / chemical / for / the
Chamber / fuel / in / be / the / combustion / must / a / burnt

Of/ jet / hot / reaction / result / jet / gas / is / a / propulsion / the / of /
the

Engine / with / remote / it / use / to / is / kind / the / possible / this / of
/ control
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Unit V
Power Plant

Before You Begin

1. a) What is a propulsion system in an aircraft for?
b) What attributes should engineers design into engines to achieve
specific goals? What should an aircraft engine be?

aircraft engine

II. Read the text and find out if your predictions are correct.

Reading

While reading fill in the diagramm according to the context of the text.

requirements
for aircraft
power plant
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Power Plant

Any kind of vehicle must move. The ability to move demands power. A
machine that produces mechanical power or energy is called an engine or a
power plant. Every engine must meet a number of requirements. First of all
engines must have the maximum power (or thrust) for minimum weight.
Therefore every engine is to have the reduced weight per horse power of the
engine. The weight in pounds per horse power output may be defined as
weight/ power ratio.

Then the fuel consumption must be as low as possible. And on the
contrary the amount of power produced from consumed fuel for a given
period of time must be as high as possible.

Another demand is proper engine flexibility. Flexibility is the ability to
run smoothly and perform properly at all speeds and through all variations of
atmospheric conditions.

One more important requirement is the engine reliability. The engine is to
have a long life with maximum of time between overhaul periods.

Besides, any engine must be started easily and carry its full load in a few
minutes.

The necessity of carring away excess heat developed by the engine has
always been a problem of first importance too.

As mentioned before the power plant is a means of propultion. Nowadays
there exist many types of engines used for various purposes. There are
gasoline engines, diesel engines, gas turbines, jet engines and rocket engines.
Each of them has certain advantages and disadvantages over other forms of
power plant.

Post-Reading

I. a) Find the English equivalents for the following Russian words and
word combinations.

CunoBasi yCTaHOBKA; BHUJ; ammapar s ABUKCHHS; BEIWYUHA;
CIOCOOHOCTh; TpeOOBaTh; JBUTATENb; TATA, BEC; OTHOIICHHUE;
omnpeneniaTh;, (YHT, BBIXOA, TPOMYKIUSA;, BAXKHBEIN; TOIINUBO;
MOTpeOJICHNEe; TBITAThCS; YBEIWUYHMBATH, W3JIMUINCK; JBUKCHHE;
PEMOHT; MaHEBPEHHOCTh, MPUCTIOCOOISIEMOCTh

b) Make up sentenses using the words from a).
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II. Match the words with their definitions.

1) engine

a) a measure of the rate of doing
work expressed as the work done
per unit time

2) requirement

b) the amount produced, as in a
given period

3) power c) the ability to run smoothly and
perform properly at all conditions
4) output d) the state or act of going beyond

normal, sufficient, or permitted
limits

5) flexibility

e) a machine that produces
mechanical power or energy

6) overhaul period

f) a period of time to make repairs
or adjustments to a machine

7) excess

g) something demanded or imposed
as an obligation

III. a) Match the following words to make meaningful collocations.
Translate the word combinations into Russian.

1) mechanical consumption
2) reduced conditions
3) fuel requirement
4) engine weight

5) atmospheric period

6) important power

7) overhaul flexibility

b) Make up sentences with these collocations.

IV. a) Read the text. Substitute the underlined words with the words from

the box below.

reliability (2); to support; failure; design; requirement; fuel

The of aircraft engines tends to favor

over performance.

Long engine operation times and high power settings, combined with the
for high-reliability means that engines must be constructed this
type of operation with ease. Aircraft engines tend to use the simplest parts

possible and include two sets of anything needed for

46

. Independence of




function lessens the likelihood of a single malfunction causing an entire
engine . For example, reciprocating engines have two independent
magneto ignition systems, and the engine's mechanical engine-driven

pump is always backed-up by an electric pump.

b) Translate the text into Russian.

V. Match the beginnig of the sentenses with thier endings.

1. All engines must have a) may may be defined as weight/
power ratio.

2. Every engine is to have b) be as low as possible.

3. The weight in pounds per horse | ¢) with maximum of time between

power output overhaul periods.

4. The fuel consumption must d) the maximum power (or thrust)
for minimum weight.

5. The engine is to have a long life e) the reduced weight per horse
power of the engine.

VI. Answer the questions.

1. What machine produces thrust?

2. What must the weight of any engine be?

3. What is the engine flexibility?

4. What must the period between engine overhauls be?

5. What necessity arises due to excess heat of the power plant?
6. How can you characterise the aviation power plant?

7. What types of engines do there exist nowadays?

Grammar in Use

MonanpHBIMHU TJIATOJIAMU SIBIISTIOTCS TJIATOJIBI must, may, can, ought (to),
need, should.

MopanpHble THaroyibl  00O3HAYalOT HE JEHCTBHE, a CIIOCOOHOCTB,
JIOITyCTUMOCTh, BO3MOXKHOCTh, BEPOSATHOCTh, HEOOXOJUMOCTh COBEPIICHHS
JIEUCTBUSL.

B CpaBHCHHWH CO CMBICJIOBBIMH IJIarojlaMu MOAAJIbHBIC IJ1arojibl UMEIOT
P OCOOCHHOCTEH:

a. MopmanpHBIE TIArojisl He yHOTpeOIsitoTcss 0e3 CMBICIOBOTO Tarosa.
CMBICITOBOH TJIAroJl MOCJe MOJAJBbHBIX IJIaroJioB CTOUT B WHGUHHUTHBE 0€3
yacTullbl to. MojasibHbIe IJIArojbl B COYETAHUU CO CMBICIIOBBIMU OOpa3yrOT
CIIO’KHOE TJIarojbHOE CKa3yeMoe:
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The wight of every engine must be as low as possible.

b. MonanbHbIEe IJIArojibl HE W3MEHSIOTCS 110 JIMI[AM U YHUCIaM, T. €. B
TPETHEM JIHIIE €AUHCTBCHHOTO YHCIIA HE MMCIOT OKOHYAHUS -S (-€S):
Fuel consumption shoul be low.

c. BompocutenbHylo M OoTpunarenbHyl0 (OpPMBI MOAAIBHBIC IJIarojbl
00pazyioT 6€3 TOMOIIH JPYTHUX BCIIOMOTATENbHBIX ITIar0JIOB:
Can scientists creat an engine with inexhaustible power?

d. MopmaneHbBIE THAarojdsl He WMEIOT (GopM HWHOUHUTHBA, MPUIACTHS,
TepyHIus.

e. MonasbHbI€ TI1aroisl He UMEIOT GOpM OyIyIIero BpeMeHH!.

f. maronel can, may umeroT (opmy mnpomeamero Bpemenu (could,
might), a mraroa must GOpMBI IPOIIEAIIETO BPEMEHH HE NMEET.

MUST

MopaneHblii  1aron must BbIpakaeT OOSM3aHHOCTh, HEOOXOIUMOCTH
COBEpIIICHUST JCHCTBHS B CHJIY OIPEICIICHHBIX OOCTOSTEIBCTB, a TaKXKe
NpUKa3aHue Win coBeT. Ha pycckuil s3bIK OOBIYHO TMEPEBOAUTCS CIOBAMHU
JTOJDKEH, HYKHO, 00s13aH.

OH uMeeT TONBKO (POpMy HACTOSIIETO HEOIPESIICHHOTO BPeMEH! must,
T. €. OPM MPOIISAIIETO HEOMPEACICHHOTO U OYAyIIEro HEOIPeIeICHHOTO
BPEMEHU HE UMEET U 3aMEHSETCSl YKBUBAJICHTAMM:

Have to - momkeH B 3aBUCHMOCTH OT OOCTOSTEILCTB;

Be to — nmoipkeH B 3aBUCUMOCTH OT IUIaHa, JIOTOBOPEHHOCTH.

Desighners had to take into consideration all the questiosns mentioned in
the meeting.
Pilots were to examine the engine before the flight but they didn’t do it.

I'marom must yrIOTp€6J'I$IeTC$I TAKXXC JIS1 BBIPAKCHUA MPEAIIOTIOKCHU (C
OTTCHKOM BepOHTHOCTI/I)l

Must + V ( present actions)

Must + have V3 (past actions)

Engine desighners of this buro must have risen the power of this engine. -
KoHcTpyKTOpBI 3TOr0 OIOpO AOIKHO OBITH YBEIHYHINM MOIIHOCTH 3TOTO
JBUTaTEIs.
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CAN

MopansHBI TIATON can BhIpakaeT BO3MOXKHOCTHb MM CIIOCOOHOCTH
COBEpIINTh nelicTBue. Ha pycckwii sS3BIK OOBIYHO IIEPEBOIUTCS CIIOBAMU
MoTy, yMer. B mpomeniem HeonmpeneleHHOM BpPEMEHH OH HUMeeT (opmy
could. He umeet opmbl OymyIiero HeONpeASICHHOTO BpEMEHH U 3aMEHSETCS
9KBHBaJIeHTOM to be able to:

It is generally acknowledged that nuclear war can lead only to the suicide
of the human race.

OOuIenpy3HAHHO, YTO siICpHAs BOMHA MOXET IPUBECTH TOJNBKO K
CaMOYHUYTOXKCHHIO YEJIOBEUESCTRA.

I'maron can ymoTtpeOnsieTcs Takke JUIS BBIPKEHHS PEabHOW WIIH
[peNNoNaracMoi BO3MOKHOCTH:

Can + V (present action)

Can + have V3 ( past action)

This aircraft can be powered with this kind of engine.

This aircraft can have been powered with this kind of engine.

Exercises

L. In the text find out sentences with modal verbs or with their equivalents
and translate them.

II. Translate the sentences paying attention to the modal verb must and its
equivalents.

1. Aircraft engines must perform reliably and safely under all reasonable
conditions.

2. Aircraft engines have to operate at high power settings for extended
periods of time.

3. In general, the engine must run at maximum power for a few minutes
during taking off.

4. An aircraft engine must be capable of operating at sufficient altitude
for the aircraft.

5. An aircraft power plant must be small and easily streamlined; large
engines with substantial surface area, when installed, create too much drag.

III. Translate the following sentences paying attention to the modal verb
can.

1. With the absence of a radiator, aircraft engines can boast lower weight
and less complexity.
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2. Aircraft can operate at higher altitudes where the air is less dense than

3.

4.
5.

at ground level.

Early in World War I, only rotor engine could meet the goals of
lightness, power and price.

Early engines could not consume small amount of fuel.

This kind of power plant can be used in this engine.

IV. Open the brackets translating the word combinations from Russian
into English.

1.

Different types of engines (momxuo ObITh mMMeroT) advantages and
disadvantages over other forms of power plant.

. Most small airplanes (nomkHbI ObUM OBITH pa3paboTanbl) with

reciprocating engines.

. Radial engines (qomkHO ObITH Mcmonb3oBanuck) widely during World

War I1.

. The majority of reciprocating engines (BO3MOXXHO SIBISIOTCS) air

cooled.

. The compact cylinder arrangement reduced the engine’s frontal area

and so (BO3MOXXHO CBelM K MHHUMYMY) aerodynamic drag.

. Segers Aero Corporation (SAC) (okHO OBITH OBUIA OCHOBaHA) in

1976.

Writing

Rearrange the words to make a meaningful sentance:

1) an engine / power/ produces/the machine/ called/ is/ that.

2) propultion/ a means/ a power/ is /plant/ of.

3) consumption/ the designers/ to solve/ fuel/ want/ the problem/ of.

4) the / provides / company / repair / aircraft / turbine / overhaul /

worldwide / engine / and.

5) engine / you / know / the / what / do / first / like / was?



Unit VI
Gas Turbine Engine Components

Before You Begin

I. a)This is a gas-turbine engine. Try to identify its parts

b) Read the text and check if your predictions were correct.

Reading
Gas Turbine Engine Components

The gas turbine engine consists of a rotary air compressor with an air
intake, one or more combustion chambers, a turbine and an exhaust outlet.

There are two basic types of rotary air compressors: a centrifugal flow
compressor and an axial flow one.

The centrifugal flow compressor is a single or two-stage unit which has
an impeller to accelerate the air and a diffuser to produce the required
pressure rise. The axial flow compressor is a multy-stage unit with alternate
rows of rotating and stationary blades to accelerate and diffuse the air until
the required pressure rise is obtained.

The combustion chamber has the difficult task that is to expand the air
passing through the engine by burning fuel in the air stream. Although all
combustion chambers work on the same principle, they may be installed in
the engine in some different ways. The multiple combustion chamber layout
is often used with engines having centrifugal compressors. Annular
combustion chambers are used with engines having axial compressors.

The turbine provides the power to drive the compressor and accessories.
It extracts energy from the hot gases released from the combustion system
and expands them to a lower pressure and temperature. The turbine may
consist of several stages, each using one row of stationary quide-vanes and
row of moving blades.

The exhaust system passes the turbine discharge gases to atmosphere at a
velocity, and in the required direction, to provide the resultant thrust.
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Post-Reading

I. a) Find Russian equivalents for the following English words and word

combinations.

POTOPHBIH  KOMIIPECCOP;  BO3IyX03a0OpHUK  KOMIIPECCOPA;
BBIXOTHOE€ OTBEPCTUE; LIEHTPOOCIKHBI KOMIPECCOp; OCEBOM
KOMIIpeccop; pabouee kojieco; Auddy30p; IMEepeMEHHBIC PSIbI;
TpyO4arass KOHCTPYKIUS KaMepbl CropaHHs; KOJbIEBas KaMmepa
CropaHus; BCIIOMOIaTCJIbLHBIC arperarbl ABUIATCIIA; BbIXJIOIIHOC
YCTPONCTBO; BBIXJIOMHBIE I'a3bl; Pe3yIbTHPYIOIIAs TATa

b) Make up sentences using these words.

II. Present the information from the text in the form of a table, marking

the parts of the gas turbine engine and thier functions.

Part Function
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III. Fill in the gaps using the words from the box.

Moving; pressure; axial; energy; row; impeller; combustion;
stages; stream; fuel; air; engine; expand

1. Annular combustion chambers are used with engines having
COMPIessors.

2. The turbine extracts from hot gases released from the
system and expands them to a lower  and temperature.

3. The centrifugal-flow compressor has an __ to accrlerate the

4. The task of the combustion chamber is to the air passing
through the ~ by burning intheair

5. The turbine may consist of several , each using one  of
stationary guide and one row of  blades.



IV. Match the words with their definitions.

1) to accelerate

a) to gain possession of; acquire; get

2) to diffuse

b) to make or become greater in
extent, volume, size, or scope;
increase

3) to obtain

¢) to free (something) from (one's
grip); let go or fall

4) to expand

d) to withdraw, pull out, or uproot
by force

5) to provide

e) to increase the velocity

6) to extract

f) to put at the disposal of; furnish
or supply

7) to release

g) to spread in all directions

V. a) Read the text. Substitute the underlined words with the words from

the box below.

powerful; geometry; appropriate; power; components

The gas turbine engine takes air from the atmosphere and, after
compressing and heating, it uses some of its energy to drive the turbine. The
mechanical arrangement of the gas turbine engine is simple. It consists of two
main rotating parts, a compressor, a tubine and a combustion chamber. The
turbojet engine is most suitable for high forward speeds. At aircraft speeds
below 450 miles per hour the jet engine is less efficient than a propeller-type

engine.

VI. a) Answer the questions according to the text.

1. What components does a gas turbine engine consist of?
2. How many basic types of rotary air compressor do you know?
3. What is the function of the diffuser?

4. What types of blades are there in the axial flow compressor?

5. Where is the fuel burnt?

b) Make up 3 more questions to the text.
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Grammar in Use

MAY

MopanbHbeIi T7aron may BbIpakaeT paspellieHne WIH BO3MOXHOCTB
coBepIIUTh aedicTBue. Ha pycckuil sI3bIK OOBIYHO TEPEBOIMTCS CIOBAMHU
Mory, MoxkHO. B Past Simple or umeer ¢popmy might. ®opmbr Oymymiero
HEOIIPEIeTICHHOTO BPEMEHH HE NMEET:

Engineers having taken an active part in this progect may take their seats
in the first raw.

I'maron may ymotpeGinsieTcss TakKe IS BhIpaKEHHUS NPENIooxKeHus (c
OTTEHKOM COMHEHHS):

He may not know about it.
OH MOXKET M He 3HaTh 00 3ToM. (BO3MOXXHO, OH He 3HaeT 00 3TOM.)

SHOULD

B kauecTBe MOAaNbHOTO TIIaroiia ynoTpeonsercs takxke riaron should.

I'maron should BeIpaxkaer coBeT, CYOBCKTHBHYIO HEOOXOIUMOCTH
coBepiIeHUsl OecTBUSA. Ha pycckuil sI3bIK OOBIYHO TEPEBOTUTCS CIOBAMH
JoJDKeH, cnenyet. imeet Tonbpko ogHy dopmy should:

The instructions should be written in clear language.
WHCeTpyKuny Hy)KHO TIHCATh (TOJDKHBI TUCATH) SICHBIM S3BIKOM.

NEED

MO,Z[aJ'II:HLIﬁ mmaron  need BbIpaXXacT H606XO,Z[I/IMOCTL COBCPIICHUSA
Z[eﬁCTBPISI. Ha pyCCKI/Iﬁ SI3BIK OOBIYHO NNepeBOAUTCA CJIOBAMHU HY’KHO, HAJZ10.

OH nMeeT TOIBKO (OPMY HACTOSIIETO HEOTPEAeTICHHOTO BpeMeHH need,
T. €. (hopM TporIeAnero u OyayIero HeopeIeIeHHOTO BPEMEHN He HMEeT:

We need have this device no more.
Ham Goutbliie He HY»HO 3TO 000PYI0BaHUE.

B ommmume OT npyrux MONANBHBIX TJIATOJIOB BOIMPOCHUTENBHAS U
oTpuIlarenbHas (opMbl MOAAIBHOTO Iaroia need MOryT oOpa30BHIBATHCS
TaK)Ke U TPU IMOMOIIM BCIIOMOTAaTEIBHOTO Tiaroiyia to do B COOTBETCTBYIONICH
¢opme, mpUUEeM CMBICIOBOM TJIaroll B 3TOM Ciy4ae ymnoTpeOisercs ¢
YacTHUIIEH tO:
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Need we make this report?

Do we need to answer this letter?

Hawm myxHO cnenars 3T0T Aoknan?

You need not make this report.

You do not need to make this report.

Ha 310 mrchMO BaM He HY>KHO OTBEYATh.

Exersices
I. Translate from Russian into English paying attention to modal verbs.

1. While designing an engine designers should take into consideration a
lot of requirements.

2. This engine needs to be examined.

3. The engineers of this department may have had the job training.

4. May I have a look at this circuit?

5. This aircraft needs no refueling.

II. Translate the text, find out all forms of modal verbs.

Mechanically, gas turbines can be considerably less complex than internal
combustion piston engines. Simple turbines might have one moving part: the
shaft/compressor/turbine/alternative-rotor assembly, not counting the fuel
system.

More sophisticated turbines (such as those found in modern jet engines)
may have multiple shafts (spools), hundreds of turbine blades, movable stator
blades, and a wvast system of complex piping, combustors and heat
exchangers.

As a general rule, the smaller the engine the higher the rotation rate of the
shaft(s) needs to be to maintain top speed. Turbine blade top speed
determines the maximum pressure that can be gained. This produces the
maximum power possible independent of the size of the engine. Jet engines
operate around 10,000 rpm and micro turbines around 100,000 rpm.

III. Translate from Russian into English.

1. DTOT ABUraTeN b BO3MOXKHO Oy[ET YCTaHOBICH HA HOBBIH CaMOJIET.
2. Cnemyet pacCMOTPETh MPEAJIOKEHHUS ITOM KOHCTPYKTOPCKOU TPYIIITBL.
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3. HyxHO npoBecTH TIIATEABHBIA OCMOTP KOMIIPECCOpPa B 3TOM CHIIOBOM
YCTaHOBKE.

4. CaenyeT poBepUTh NOKa3aTeIH pabOThl 3TOH YCTaHOBKH.

5. Bo3MoxHO, OTYET OyzeT 3aBepLIEH B CPOK.

Writing

Write a short description of the gas turbine engine using ideas from the
text. Use the following decriptions:

- The engine consists of ...

- The main parts are ...

- The principle of operation is ...

- The function of this part is ...

- The geometry of this device is ...
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