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YPOK 6

1. CocnaraTefilbHOE HaK/IOHEHME .

2. MpugaTo4dHoe npeasioxeHne
YC/OBUS .
I* 3anovHuTe crosa:

1. auxiliary /j-.gz/ljdri 7/ - BcnomoratebHbiii

2. propulsion /pr3‘pniJn / - cunosasi ycraHoBKa, ABWXEHWE
3. rate /Te it / - CKOpOCTL, TeMr, CTeneHb Bnepes
4. to suppose /ss'pouz / - gymatb, npegnonararb

5. to bum /ba:n / - ropetb, cxuratb

6. oxygen /3K$1/3arl/ " KuCopog,

7. to consume / - noTpebnsaATb, pacxopoBaTb

8. to fit /-fit / - HaxoguTb,ycTaHaBNMBaThb,OCHalATb

9. to convert /K~nVa-t / - npeBpawyaTb

10. to rise (rose, risen) /T/I\7.'101)7.1N\z-1 / * NOAH/MSTL(Cs)
11. to decend /ah'$en cl/ - onyckaTbcs, noHUxaTLCA

12 . out of /M"t" aw / - u3, BHe

13. main /mein/ - rNaBHbili, OCHOBHOIA

14. altitude /azltifju'.d / - Beicota

15. to occur /3'K2\/ - vmeTb mecTo, npoucxoamuTb

11. T[lepeBeanTte npenoOKeHNA:

1.Auxiliary engines are often used in aircraft. 2. The main
advantage of this design is its little size. 3. The rate of
fuel conmiming is too high in this aircraft. 4. The fuel is
usually burnt with oxygen. 5. Auxiliary installations are
necessary in this case. 6. Everybody supposes that no burning
can occur under these conditions. 7. Every engine must consume
as little fuel as possible. 8. Burning can®"t occur without
oxygen. 9. This type Of wings doesn"t fit our aim. 10. We sup-
pose that this method completely fits them. 11. It is necessary
to convert the energy of chemical reaction into power. 12. The
airplane rises and descends at low speed. 13» Such operation
rate doesn"t fit our program.



in. HaliauTe CnoBa-CYHOHUMbI:

A. 1. to convert, 2. altitude, 3» propulsion, 4. main,
5. to consume, 6. to fit, 7. rate, 8. to occur

1. to take place, 2.to use, 3. speed, 4. movement,
5. to transform, 6. to install, 7.height, 8.chief

B. Haligute cnoBa-aHTOHWMbI:
1. auxiliary, 2. descend, 3. out of, 4. above,
5. start, 6. landing

1. below, 2. take off, 3« finish, 4. into, 5. rise
6. main

IV. Top6epuTe noaxopsuee MO CMbIC/Y C/IOBO:

1.1t is necessary to use new type of (power, altitude,
propulsion). 2. This engine consumes fuel at great (propul-
sion, rate, thrust)# 3. The fuel is (descended, risen, burnt)
in some minutes. 4. For any burning (oxygen, water, nitrogen)
is necessary. 5. The German V-2 rocket (reached, consumed,
carried) 9 tons of fuel in one minute .6. During rising of the
aircraft (ballistic, auxiliary, another) power plant is uti-
lized.

V. TlocTaBbTe cka3yemoe B CTpajaTefbHblii 3a/10r, nepesBeauTe:
1. Sometimes rocket motors (to use) in aircraft for auxiliary
purposes. 2. The energy of fuel (to convert) into the energy
of propulsion. 3. The fuel ( to burn) in 1 minute. 4. The
controls (to fit) on the unit. 5. The distance must (to con-
ver) in 20 minutes. 6. A small turbojet engine may (to in-
stall) to ease take off and the landing.

COCNAIATE/IbHOE HAK/TOHEHVE
should, would, could, might + uHduUHUTMB rnarona (6e3 tO"

vi .MlepeBegyTe crnegywume npeaioxeHus no O6pasuy:

OBPA3EL|: 1 should help you. - 4 6bl nomor Bam.



1. The engine should develop its maximum speed in some minu-
tes. 2. They could use the main principle of the project.

3. The problem would not have been solved. 4. Such turbine
design would not be installed in our case. 5. The engine

would be repaired.

vii. TllepeBeauTe npeasioxeHusi, obpalasi BHUMAHWE Ha YC/IOBHblE
Nnpef/IoXeHNst U Crnocotsl MX NepeBoga:

1. If the engine is repaired, it will work for a long time.

2. Unless the design is adopted by our chief, it will not

be realized. 3. If this engine didn"t consume much fuel, it
would be one of the best engines today. 4. Provided the main
propellant for this rocket were nitrogen, it would be used
for our purpose. 5. Provided the aircraft speed could be
increased, the problem would be solved quite easily. 6. Un-
less the undercarriage had been installed, the landing

would not have been so easy. 7. Provided this unit is removed,
we shall immediately look for another one. 8. Unless the
craft covered 150 miles per hour it could not arrive so quickly.

viii. Beibepute nogxopdwwmii cows -
provided, if, unless.
1. ... the rocket had suitable wings and controls,it would have
the required trajectory. 2. ... there were enough atmosphere,
the aircraft could operate in cosmos. 3» Manned rockets could
not have been launched ... the problem of returning to the
Earth had been solved. 4. ... the rocket would have suitable
wings, one would be able to change its t ajectory.

iX* MNepeBeanTe NpPensioXeHna:
1. Unless the propulsion consumes much fuel, they will take
it for their project. 2. If they didn"t fit the auxiliary en-
gine, the operation would be impossible. 3. The process
couldn"t occur under these conditions. 4. If the rocket
were Ffitted with wings and controls, it would be converted
into a high-speed aircraft. 5. The rocket would follow a bal-
listic trajectory and descend to a height of 100 000 ft.
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X*TpouTnTEe N nepeBegnTe NHTEPHAaLMOHa/IbHbIE OfioBa:

rocket, control, impulse, ballistic, trajectory, atmosphere,
horizontal, final, practically, normal, initial, total.

Xi. [lpoyTute TekcT A.
Text A Rocket Motors

At present rocket motors are used in aircraft only for the
three auxiliary purposes already mentioned; we have 3een that
the great difficulty about using them for main propulsion is the
enormous rate at which they burn fuel and oxygen. But it must
not be supposed that they will never be used for latter purposes.
For example, the German V-2 rocket consumed 9 tons of fuel in
1 minite, but it reached a speed of 3,500 m.p.h. If this rocket
were fitted with suitable wing3 and controls and 30 converted
into high-altitude, high-speed aircraft, it could be made to
have a flight-path as shown below. The fuel would all be burnt
in about 1 minite and the aircraft would rise under the initial
impulse to a height of nearly 300,000 feet, after this it would
follow a ballistic trajectory until it had descended again to a
height of about 100,000 ft., where there would be enough atmos-
phere for the controls to be used to pull the aircraft out of
the dive into gliding altitude.

This would occur about 4 minutes after the start, when a
horizontal, distance about 150 miles had been covered. From here
the craft would glide for nearly another 450 miles, making a
total of 600 miles, covered iIn about 20 minutes. A small turbo-
jet engine might be installed to ease the glide and final land-
ing, which might be made under practically normal conditions.

xil. Hangnte B TekCTe npeg/ioxeHusi, cogepxawne creaywowme croea;
nepeBeanMTe 3TU NPEO/IOKEHNS :

1) ... that the great difficulty about using them ... .
2) ... but it reached a speed of 3,500 m.p.h_._..__.
3 ... and the aircraft would rise under the initial impulse

--- . 4 <=« where there would be enough atmosphere.



xill. OTBeTbTe Ha cneaywwme BOMPOCHI:

1. What engines is this article about?

2. Where were rocket engines used during the World War 11?

3. How can you describe the German V-2 rocket?

4. Under what conditions would it be possible to utilize
a rocket as a high-speed aircraft?

5. To what height would the aircraft rise under the initial
impulse?

6. At what height would there be enough atmosphere for the
controls using?

7. What distance would be covered in 4 minutes?

8. What engines might be installed to ease the glide and
final landing?

xiv. BepHo nu yTBepxaeHue, uTO. ...

1) Rocket motors are traditionally used in ordinary aircraft?
2) German V-2 rocket consumed little fuel, but reached only
low speed. 3) If this rocket were fitted with suitable wings,
it couldn™t be converted into high-altitude, high-speed air-
craft. 4) After burning the fuel the aircraft would descend

to a height of 2,000 kilometres. 5) In 4 minutes after the
start only some miles of horizontal distance would be covered.

XV. [MepeBegnTe Ha PYCCKWIA A3bIK:

1. If there were no vacuum in cosmos, ordinary aircraft could
operate there. 2. Provided some disadvantages were removed,
this propulsion could be utilized not only for auxiliary pur-
poses. 3. Unless the design could be changed, the characte-
ristics would remain the same. 4- Unless they had solved

the problem, they would not have been able to complete the
experiment. 5. If this rocket were fitted with suitable wings,
it could be converted into a high-speed aircraft.

2

i. [locTaBbTe rnaron B HYXHOW Qopve:

1) If this engine (to be) of smaller sizes, it could be used
for small helicopters. 2) Unless the new airport (to be com-
pleted ), the number of airplane routes would have been lea-



X

Xi

XX.

sened. 3) Provided there were not enough space in the cabin,
thisunit (to be installed) in it. Provided you didn"t
change the fuel the rate of burning (hot to be improved).

XYT. TlepeBegute npeaioxeHus :
1. Ecnm 6b 3TOT ABUratenb MMEN MEHbWWiA BeC, Mbl Gbl MCNONb30Ba/N
ero. 2. Ecnu 6b caMoNéT yxe BepHyncsi, Mbl Obl 3HaM 06 3TOM.
3. Ecnn 6bl TAra 6bila cunbHee, CKOPOCTbL annapata 6buia 6bl Gosblie.
4. Ecnn 66 pakeTa 6blla OCHalleHa KpbUibsMM, OHa Gbl NMpeBpaTuiach
B BbICOKOCKOPOCTHOI camonét. 5. 3TO npom3owio 6bl yepe3 4 MUHYTHI
nocne crapra.

YWll. O6pasyiiTe rnarofibl Npu MOMOLM [AaHHLIX CY(OIMKCOB W nepeseauTe
KaK WCXOfHbe, Tak W MoslyYyeHHble C/oBa.

OBPA3EL: length - to lengthen
-en @ strength, height, light, wide, broad, hard

-ify : simple, intense, electric, quality
-ize :@ magnet, revolution, crystal, character, special, active

X. HalfguTe ucxogHyw dopMy rnarona u nepeseaute:
OBPA3ELL: building - to build
undertaking, drawing, equipment, designer, accelerator,

classification, orientation, compressor, appearance, foundation,
existence.

JlononHuTe pguanor:

A: Could rocket engines be used as the main airplane power
plant unit?

Al .
B: The main disadvantage of the rocket motor is the great rate

of consuming fuel and oxygen.
A: What thrust can rocket engine develop?

B: It would occur in about 4 minutes when a horizontal distance
Q of about 150 miles had been covered.



XXI . 06paTv|Te BHMMaHNE Ha nepeBon AaHHbLIX C/OB. 3T0 momoxeT Bawm
NOHATb TEKCT B.

to prevent — meuwartb adoption - npuHATHE

reason — lpnyvHa ratio - KOa(p(pMUUEHT ,OTHOWEHME
unlike - B oT/Mune in spite of - HecmOTpsa Ha...
supply — 3anac climb - Ha6op BbLICOTHI

hydrocarbon — rugpoyrnepogmcTsii  amount - BenMUMHA, KOJIMYECTBO
value - 3HaueHve

XXI1l. T[pocMOoTpuTe TEKCT, HanguTe npen/iokeHns, B KOTOPbIX FOBO-
puTca o ToMm,

1) 4YTO MewaeT MCMofb30BaTb PaKETHbI ABUraTesb KakK OCHOBHYH
CWMOBYK YCTAHOBKY ;

2) Kakvie MnpevMywecTsBa WUMEeT PaKeTHbIi ABuraresib;

3) 4NA Kakux ueneii UCNonb3yeTcs paKkeTHbli ABuMraTefls B Halwwm
aHn

Text B.

1. The simplest form of Jet-propulsion power units is the rocket
engine, but enormous rate at which it consumes fuel has prevented
its adoption as a power plant for continuous operation over
periods as long as one hour.

The main reason for this is that, unlike other types of
engines the rocket does not take the oxygen required to bum the
fuel from the atmosphere, but carries its own supply. A hydrocar-
bon fuel, such as petrol, requires oxygen more than its oamn.
weight to bum it completely; so the weight of fuel that a rocket-
-propelled aircraft has to carry is much more than for other
air-consuming engines. Another reason for the high fuel consump-
tion is that the speed of the Jet is much higher than that of
the turbojet engines.

2. The rocket engine is on the whole rather simpler than the
turbojet, but the outstanding points in its favour are thrust-
-weight and thrust-frontal area ratios and also the fact that
the thrust does not fall off at heights as does that of the
turbojet.

3. In spite of the high fuel consumption of the rocket engine,
the large thrust which it develops, makes it suitable for three

applications. These applications are at present mainly of mili-
3-2329 a



tary value, namely assisted take off, iIncreasing the rate of
climb and increasing the speed in level flight.

The last two operations can,-of course, only be performed
for short periods limited by the amount of rocket fuel that can
be carried. For assisted take off the required period of opera-
tion is short. Briefly thepresent duty of the rocket is to
provide very large thrust for short periods.

NOTE : in its favour - B ero MNoNb3y

XWH . [lpocMOTpUTE TEKCT €elle pa3s M OTBETbTE Ma BOMPOCHI:

1. What is the simplest form of Jet-propulsion power units?

2. Why is it impossible to use a rocket engine as a main
power plant?

3. What are the main advantages and disadvantages of rocket
engines?

4. For what purposes are rocket engines used today?

5. How long can rocket engines operate?

xxiv. [icbMeHHO nepeBeanTe TekcT C.

Text C.

The rate of climb of military aircraft can be appreciably
increased by rockets. The rates of climb of present-day fighters
have not been disclosed, but it is fairly certain that the rate
is at least 10000 ft per minute if not more. With a rocket
thrust equal to the static thrust of Jet engine at sea level it
has been estimated that a height of 45000 ft could be reached in
one minute.

Acceleration in level flight depends on the excess thrust
available. The thrust of turbojet engine falls off at altitude.
This may be serious for a fighter for which high manoeuvrability,
which implies rapid changes of speed, is essential. Hence rocket
engines may play an important part in the equipment of high-speed
Interceptor aircraft operating at high altitudes.
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YPOKMW 7-8

1. ing-form MaronoBs

2. Tnaronsl ¢ ed

3anomHuTe cnosa:
1. to discharge /dis'if# 33 | * Bu6pacbBaTh,paspsA*aTh
2. h.p. e horsepower “ nowagnHas cuna,

MOWHOCTb B /.C.
3. rear /m 4 / - 3afHAA 4acTb

front /-frrtnt/ - nepegHsis yacTb
5. to meet requirement frIK'Wcllgrnenly - oteeuats Tpe6osaHusm
6. to push 7/ puj /7 - TONKaTb
7. sufficient Afa"-f|/an| / " p[ocTaTouHbINA
8. consumption / K a3 nmp/A/ - pacxos, nortpebrneHve
9. to create N(rr/eit / ' co3gaBarb, TBOpPUTb
10. to differ /7 g I-fa / - oTnnyarbcs
11 . efficiency //fi j"anS) [/ - 3ppeKTnBHOCTb

12. gasoline /fjae?alr. N/ - ra30vH, OEH3WH

13. to arrange /a‘rei H d~ / - pacnonaraTb,MOHTUPOBaTb

14. prime mover /lbraim __ OCHOBHOI1 UCTOYHUK ABWXEHUS,
apurartesnb

15. blade /bleid / - nonaTtka, sonacTb

16 . weight /we it / - Bec

17. stroke /g+rcuK / -Takr, Xop

18. to raise /reiz. / 7 nogHnmaTb

19. to solve / So | / - pewartb

20. lightness //|al1"N|$/ - nerkocTb<o Bece)
21. airscrew /£ 3 $KIbl i/ “BO3AYWHbIA BUHT

MepeBeanTe NPef/IOKEHNST Ha PYCCKUIA A3bIK:

1. The Russian mechanic Xagodzinsky created the first four
stroke gasoline engine.

2. The designers must combine efficiency and lightness in an
engine.

3. The engine is to have reduced weight per horsepower of
the engine.

4. In the turbojet engines the jet of air and gases is dis~

n



charged at high velocity and temperature.

5. Modern turbojet, engines can meet all the requirements of
today*s aviation,

6. Engine development raises mn;/- problems which designers
have to solve.

7. The fuel consumption must be as low as possible.

111. HaiiguTte: a) CnoBa-CUHOHMMbI:

1. to discharge, 2. rear, 3» efficiency, 4» mover, 5. to cre-
ate, 6. to meet requirements, 7. propeller

1. effectiveness, 2. engine, 3. to satisfy requirements,
4. to develop, 5. airscrew, 6. back, 7. exhaust

6) cnoBa-aHTOHUMbI:
1. to discharge, 2. rear, 3»to push, 4. prime, 5. sufficient,
6. to raise
1

. to charge, 2. front, 3 to drop, 4. auxiliary, 5. to pull,
6. insufficient.

IV. BbibepuTe HyXHOe Mo CMbIC/ly C/I0BO W MOCTaBbTe €ro B [aHHoe
npegsioxeHve :

1. One of the problems is to lighten the weight and to increase
the (size, area, efficiency) of the engine. 2. Steam engine

can produce only low (weight, fuel, power). 3- All types of
engines receive their energy from chemical compounds which

are called (power, fuel, efficiency). 4. Fuel (invention,
increase, consumption) of steam engines was very high.

5. Turbojet engine has no ( propeller, turbine, body).

v. lMepeBeanTe creaywiie CMOBOCOYETAHMUA:

four-bladed airscrew, high fuel consumption, four-stroke
cyole principle, as compared with, the engine couldn®t
we#d all the requirements, low power developed.

VI_lMpoytnte © nepesegnTe clnepywume WMHTEepHaUNOoHasIbHbIe C/ioBa:

propeller, gas, temperature, plane, problem, cycle, principle,
combine.



VII. Haiigute B Npen/ioKeHUsX raarofbl C INg—-OKOHYaHVEeM, onpejenvTte
X (OYHKUMI0, MepeBeauTe NpeaiokeHns :

1. The fan accelerates the air passing through it. 2. The
turboprop engine is very similar to the turbojet engine dif-
fering only in the use of a propeller. 3- The air is heated

in passing through the compressor. 4. Landing on a planet

and getting home again is a problem which scientists and de-
signers had to solve. 5. The rockst needs no air for flying.
6. The idea of creating a multi-stage rocket belongs to Tsi-
olkovsky. 7. The experimentor goes on pumping coolant
through the installation. 8. There are two types of chemical
rocket engines: those using liquid propellants and those using
solid propellants.

s

i. HaliguTe npeanoxeHusi, B KOTOPbIX OBGCTOSATENLCTBO BbIPAXEHO
rnarofiom ¢  ing -OKOHYaHUEM, MNepeBeauTe KX.

1. The hot gases generated by any heating process can be ap-
plied for propelling a body in a fluid. 2. The engine is used
in moving aircraft. 3» The principle of the work consists in
increasing the air pressure in the engine. 4. A coolant is
used for preventing excessive temperature. 5. We have learned
of his starting a series of new experiments on engines.

6. Before starting the engine you must carefully test it.

7. He began conducting the experiment last year.

IX. Haligute rnaronsl ¢ OKoHY. ed, onpegemTe UX QyHKUWIO,
nepeseguTe 3TN NPELSIOXEHUS

1. The technique described received general approval. 2. The
hot gases generated produced increasing of general temperature.
3.The propeller mentioned converted the energy of the engine
into thrust. 4. A force required propelled an airplane through
the air. 5. Although applied for many purposes disel engines
have certain disadvantages. 6. When used, a jet engine produces
high-pressure, high-temperature gas. 7. If required, the pres-
sure will be increased. 8. As proved by engineers the devices
must be changed. 9. Though finished, the work was not a success.
10. The power plant supplied much energy. 11. The air acce-

lerated passed through the fan. 13
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x. MNepeBeauTe MpemyiokeHVsi, obpaljas BHUMAHVWE Ha MepeBoj He3aBMCU-

MOro MpUYacTHOro 060poTa B 3aBWCUMOCTM OT €ero MecTta B npensio-
KEeHUU :
1. TaK Kak, "MocKo/bKy ,Kora;ecnm;nocne Toro,Kak.

MOLENb: Everything being ready, we can start making
experiments. - Tak kak(ecnm,korga) BCE roToBO,
Mbl MOXEM MPUCTYNUTb K 3KCMepvMeHTam.

1. The mechanic repairing the engine, I went to the chief
engineer instead of him. 2. The engine being repaired, we
shall be able to use it in our work. 3. The mechanic having
repaired the engine, the engineer examined it. 4. The engine
having been repaired, we could use it in our work.

2. a, U, Ho, MpU4ém  unAn B6ECCOK3HO -
MOAENb: We have three lectures today, the last being on
physics. - Y Hac cerogHa Tpu nekuun, npuyém (U,
a) nocnegHss no msuke.

1. New engines were brought to the plant, all of them being
in good order. 2. The professor entered the lecture hall,
the assistant following him. 3. The plan was discussed in
detail, many workers taking part in the discussion. 4« The
lecturer spoke on the problem of space research, his lec-
ture (being) illustrated by diagrams.

Xi. MMpouTuTe TekcT A.

Text A
Aircraft Powerplant

A radically different power plant is a turbojet engine.
This has no propeller, but instead discharges backward a jet of
air and gases at high velocity and temperature, thus creating
the forward thrust.

Today"s engines developing several thousand h.p. greatly
differ from those used 50 years ago. Thus the plane tested by
Mozhaisky in 1884 was a monoplane provided with two engines deve-
loping 50 h_p., those being steam engines. Three four-bladed
airscrews provided thrust, the main one being installed in the
nose part. It was of a tractor type, the two others arranged
in the rear being a pusher type.

Although tried as a prime mover, the steam engine could not
meet all the requirements. The steam engine was not sufficiently

4



light and powerful for propelling an airplane. Its heavy weight,
high fuel consumption and low power developed raised many prob-
lems the designer had to solve.

One of the problems worked at by the designers was lighten-
ing the weight of the engine and increasing its efficiency. In
1880 the Russian mechanic Yagodzinsky designed and constructed
a new engine type. The engine designed by him was the first
gasoline engine working on the four-stroke cycle principle.

The engine attracted the attention of many designers as it
was lighter and more powerful as compared with the steam engine.
Still there remained an important but unsolved problem: combin-
ing efficiency and lightness in an engine. Even nowadays aircraft
engine designers are striving for more horsepower output and less
engine weight.

xil. MpnuTuTe TekCT ewe pa3. HaliguTe npenoxeHusi, B KOTOPbIX
yNnoTpe6/isiuTca crneayllume crosa:

1) camonéT, WCMbITbBaTb, CHAGXEHHLI, MAapOoBLE [ABUraTenu;
2) NpvBOAUTL B ABWKEHWE CaMOfET, HEAOCTATOUHO NETKUA W MOWHbIA;
3) nepBbii 6GEH3VHOBbLIA ABMIraTe/lb, MNPUHUMM YETLHIPEXTAKTHOM0 LWKAa.

Xll. OTBeTbTe Ha BOMPOCH MO COAEPXaHWID TeKCTa.

~ What is the main characteristic of a turbojet engine?
How does a turbojet engine create a forward thrust?

3. How many engines were installed in the Mozhaisky aircraft?

4. What Kind of engines were installed in the Mozhaisky air-
craft?

5. What are the disadvantages of steam engines?

6. What engine was designed by Yagodzinsky?

7. On what principle did this engine work?

lV. 3anonHuTe npornycku crioBaMym M3 aKTUBHOIO C/loBaps .

1. A turbojet engine ... backward a jet of air and gases.
2. A monoplane was provided with two engines developing 50 ...
3. One airscrew of tractor type was installed in the ... part,

the two ethers were .... in the ... .



4.
5.
6.

The steam engine could not meet all the ... .

The engine was not ... light and powerful.

Its heavy ... , high fuel... and low power developed
--- many problems the designer had to ... .

One of the problems was to increase the engine ... .

h.p. rear, requirements, consumption, efficiency,
to discharge, to arrange, weight, to solve, front,
sufficiently, to raise

XV. ToroBopuTe Mo cofepxaHuio TEeKCTa, MWCMofb3ys crefylume
BOMPOCH 1 OTBETHI:

What are the disadvantages of steam engines?

The designers were to lighten the weight of the engine.
What kind of engines was designed by Russian mechanic
Yagodzinsky?

B. The gasoline engine attracted the attention of many

designers.

A. What important problems remain unsolved?

XVI .

All well known types of engines derive their energy from
fuel combined with oxygen.

lepeBegnTe nNpennoXeHnd C He3aBUCUMLIM MPUYACTHLIM O60pOTOM:

1. Other things being equal, the higher the temperature of

2.

a heat engine, the more efficient the machine.

A combustion chamber of a given size containing only a
certain weight of a propellant, the thrust may be made
large for a short time by providing a large burning
surface.

3. Several servo systems are required, the signals being

fed electrically to the control systems.

4. Certain other conditions affect the operation of the

engine, the principal condition being air density.



5. All four variables being known, the gross thrust at nozzle
can be calculated.

xvil. MNepeBeguTe npep/ioxeHusi,obpawasl BHUMaHUE Ha

1. Tsiolkovsky*s having laid the foundation of a new science
- theory of rocket flying is a well-known fact.

2. These turbofan engines couldn®"t be used in this design
because of their being too heavy.

3. Due to the coolant being pumped through the reactor exces-
sive temperatures are prevented.

4. Successful travelling of satellite depends on their having
been set on a proper orbit.

5. Their heating the gas changed the results of their experi-
ments.

6. He insisted on his machine being tested at once.

xVvill. NepeBeauTe TEKCT MUCLMEHHO.

Text B.
Jet Engines

Jet engines use the reaction force. It is worth mentioning
that the jet engine is not a modern development. It utilizes air
from the atmosphere together with the combustion of a fuel.

When used, a jet engine produces high-pressure, high-tempe-
rature gas, which is ejected rearwards with great force named
thrust. The thrust is the reaction of the stream or the jet of
hot gases ejected from the rear. The jet is produced by combus-
tion of the fuel in the compressed air which is supplied by the
atmospheric air that enters through the front opening.

For getting the required air into the combustion chamber a
compressor is mounted in the front opening. Air is sucked, com-
pressed and then used to burn a fuel.



YPOKMU 9-10

VHPUHUTUB N MHPUHUTUBHbIE
060pOTHI

1. 3anomHuTe creaywlme cnoBa U BblPXEHWS:
1. to bypass /WipcCS / - 06XoauTb O6GXOAHbIM MyTEM
2. bypass turbojet engine / ,BMNA3"N / “ A3yx-
KOHTYpPHbIA Typ6GopeaKTUBHLIA aBuraTesnb
3. to operate /oporeit / - paboraTb
4. subsonic /3/1b~"OWK/ - po3ByKOBOW
5 to seem / SI-m / - kasaTbcA
6. to be well suited /'sj4ifld / - xopowo NOAXOOUTH,
COOTBETCTBOBaTb
7. tc utilize /juifi (o-1Z/ - vcnonb3oBaTb
8. tailpipe /7%¥6]] pAlp/ - BbixsionHass Tpyba
9. reheat /T\b\'/1 /7 *“ noporpes
10. augmentor /o2gVne-ntd / - jopcaxHasa kamepa

11 . propulsion /pramA 1Jn / - ppurarenb, CwioBas
yCTaHoBKa
12 . excess [/ fK N eS / - WU30BLITOK, WU3NMLEK

11. lepeBeanTte npenoxeHvs:

1. The bypass turbojet engines are utilized for subsonic
speed airplanes.

2. The subsonic engines are well suited for civil aircraft.

3. The length of the tailpipe varies with each airplane.

4. Any aircraft propulsion system inu3t meet certain requi-
rements.

3. The excess air enters the tailpipe.

6. Augrer.-to.r is an installation increasing thrust.

111. MpouyTnTe U NepeBeaMTe WHTEPHALMOHANIbHLIE CrioBa:

diagram, type, propeller, characteristic, effective,
modern, principle, concentrate



Iv.

HaliguTe crnoBa C OAVMHAKOBbLIM 3HAYEHVEM:

1. operate, 2. utilize, 3. propulsion, 4. propellant,

force, 6. significant, 7. aim, 8> attain

1. power plant,2. fuel, 3. power, 4. important,

use, 6. get,7. work, 8. task

HaliguTe cnoBa C MPOTUBOMOJIOXHBIM 3HAUYEHMEM:

1. subsonic, 2. solid, 3. civil, 4. excess, 5. various,

initiate, 7.accelerate

1. military, 2.lack, 3. the same, 4. liquid, 5. finish,

slow-down, 7. supersonic

Vi. [epeBeavTe npenioxeHns, 06paTv|Te BHMMaHMe Ha MeCTO WU nepe-

VIL.

BO4 VHOMHMTMBA B PYHKUMM OOCTOATENbCTBA:

OBPA3EL: To find more information about the flow
in the compressor we must determine its
angle velocity. - [na TOro, 4To6bl MONY4YUTb
[OMOMHUTENbHbIE CBEAEHMSI O MOTOKE B KOMMpec-
cope, Mbl fO/KHB M3MEPUTL €ro YrJ/IoBYyHW CKOPOCTb.

To propel an airplane through the air a certain force is
required.

Both solid and liquid fuel rockets are used to attain a
highly concentrated power.

To drive the fan a turbofan has additional turbine stages.

In the turbojet engine the turbine is designed to drive

the compressor.

In order to generate thrust of its own the fan accelerates

the air passing through it.

MNepeBeanTe MNpeanoxeHuss, o6pallasi BHMMaHME Ha MecTo M nepeuwq
WHOUHUTMBA B (lYHKUMM Mog/iexauero:

OBPASEL|:

To utilize bypass engines for civil and mili-
tary ailrcraft is desirable. - XenatenbHOo uc-
Nnosb30BaTb A3YXKOHTYPHbI TypbopeakTVBHbI
aBurarens s rpaxgaHCKMX UM BOEHHbIX CaMo-

NEeToB. 19



1. To know jet propulsion principle is necessary for every
pilot.

2. To predict the behaviour of the engine is significant for
our future work.

3. To ensure high propulsion efficiency is our aim.

VII1. T[epeBeguTe nNpen/iokeHVs1, o0bpalas BHUMaHME Ha MNepeBos
VHDUHUTMBA B (YHKUUW OnpeaeneHus :

OBPA3EL: The engines to be used iIn space are very
powerful - [lBuratenu, KOTOpble AOKHbI MPU-
MEHATBCA B KOCMOCE, OYeHb MOLWHbIE.

1. Tests to determine properties of propellants are currently
in preparation at the laboratory.

2. Propellant properties are the main factors to be considered.

3. The reciprocating engine probably will be retained for many
years to come for use in low-speed airplanes.

IX. MNepeBeguTe npen/iokeHNss, obpawas BHUMAHME Ha MepeBod VHPUHUTU-
Ba B COCTaBHOM VIMEHHOM CKa3yeMmOM;

OBPA3ELL: The main function of the turbine is to
provide power for the mechanical compres-
sor. - OcHOBHas (yHKUMSI TypOWHb - OaBaTb
3HEPIui 4511 MEXaHUYECKOro Kommnpeccopa.

1. The function of a diffuser is to convert the kinetic ener-
gy of the entering air into a pressure rise.

2. The function of the injector is to receive the liquid pro-
pellants and direct them in the liquid streams.

3. The aim of the igniter is to initiate combustion.

X. [epeBeauTe npen/iokeHusi, obpawas BHUMaHWE Ha NepeBoj VHPUHUTU-

Ba B (DYHKLUMW YacTM COCTaBHOIO raro/lbHOro ckasyemoro u fo-
NOSIHEHWS X } ) )
The weight of the propulsion system is to

OBPA3EL. be between fuel and engine. -



1.

2.

3.

Xi.

The total weight of the airplane can be divided among the
airplane, the propulsion system and payload.

The engineer wanted to ensure the successful operation of
bypass turbojet engine.

We should like to utilize the subsonic engines for civil
aircraft.

NepeBeanTe Npen/IOKEHNs ,0NPeaenvs GyHKUM VHOUHUTYBA X

To build a new engine in time is essential.

To build a new engine it is necessary to make various
calculations.

The engine to be built is of great importance.

Our aim is to built, a new engine.

The engine has to be built as soon as possible.

OBBEKTHbIN MHOVHWUTUBHbBIA OBOPOT

We know him to be an aircraft engine designer.
- Mbl 3Haem, 4UTO OH - KOHCTPYKTOP aBWaUMOHHbIX ABUraTenei.

XI11. MepeBeguTe npensioxeHns, obpawas BHYMaHWE Ha MNepeBo[,

06BLEKTHOIO UHOMHUTMBHOIO obopoTa:

1. We know the bypass engine to operate at high subsonic

2.

3.

speeds.

The scientists consider subsonic engines to be well suited
for aircraft.

The designers suppose the bypass engines to approach the
favourable jet characteristics of the propeller.

4. We 3uppo3e this engine to be a thrust-augmentor.

CYBbEKTHbIA  UHOUHUTUBHBIA  OBOPOT

This machine is known to ooerate with great speed.

- /iI3BeCTHO, 4TO 3Ta MawvHa pa60TaeT C BbICOKOV/ CKOPOCTbH.

X111. MNepeBegnTe npegyiokeHNss C CYyOBLEKTHbIM WMHOMHUTUBOM:

1

Bypass engines are known to operate at high subsonic speeds.



2. Such engines ara certain to be well suited for civil air-
craft. ,

3. The subsonic engines seem to be well suited for civil air-
craft.

4. Bypass engines are also supposed to be utilized for mili-
tary aircraft.

5. The bypass engine is considered to approach the favour-
able jet characteristics of the propeller.

6. Such engine is regarded to be a thrust-augmentor.

xiv. lpo4yTuTe W NepeBeanTe TEKCT:

Text A
The Bypass Turbojet Engines

Bypass turbojet engines are designed to operate at high
subsonic speeds. Therefore the subsonic engines seem to be well
suited for civil aircraft.Sometimes these engines may be utiliz-
ed for military aircraft, particularly for airplanes intended to
operate at these speeds. To enable them to achieve higher speed,
the large amount of excess air in the tailpipe is used for
reheat. It means to burn extra fuel to increase the thrust to
a greater extent. Usually the propeller becomes less efficient
at speeds higher than 450-500 m.p.h. But the bypass is conside-
red to approach the fovourable jet characteristics of the pro-
peller. Therefore we suppose the bypass engine to be a thrust
augmentor and effective means for propulsion of modem aircraft
vehicles.

Xv. OTBeTbTE Ha BOMPOCH MO cofepXaHul TeKcTa:

1. What do you know of bypass turbojet engines?

2. What advantages have the bypass engines over the other
types of turbojets?

3. Why are they well suited for civil aircraft?

xvi. 3anonHuTe Nponycku CrioBamyM U3 aKTUBHOIO CrioBapA:
1. Most turbojets ... best at relatively high altitude. There
is no simple explanation for the fact that they are so
... to high-altitude ... .



2. Bypass engines may be ... both for civil and military
aircraft.

3. The cold temperature of the air at high-altitude gives
an engine extra ....

4. A large amount of ... air in the ... is used for reheat.

5. The bypass engine is supposed to be a ... .

xvii. Hangute B TeKCTe fgBa crny4yas ynoTpebrieHusi crioBa "means''.
OGBbACHUTE, KAaKOW 4YacTbld peysM OHO SIBMISIETCS B TOM U APYroMm
cnydae.

xviii.0ObpaTuTe BHMMaHVE Ha NEpPeBOn CeAyllnX C/oB. 3TO MOMOXET

* k%

fluid - xunakocTb MOHATL TEKCT:

acquire - nonyyaTb
heat exchanger - Tenno0O6GMEHHMK
impulse turbine - akTMBHasa TypbuHa

reaction turbine - peakTuBHas TypbuHa
shaft - Ban

amooth - poBHbIli, ragKWiA

streamlined - o6Tekaemsiii
consideration - coobpaxeHne

XIX. T[pouuTalite n nepeBeauTe TeKCT B.

Text B.

The Turbine Nozzle

The turbine nozzle performs two functions;

1. It transforms a portion of the energy of the fluid, acquired
in the heat exchanger, into Kkinetic energy.

2. @ In the impulse turbine it directs the high-velocity fluid
jet against blades which are free to move in order to convert
the kinetic energy into shaft work;

b) in the reaction turbine the nozzles, which are free to
move, discharge high-velocity fluid. The reaction force of the
fluid against the nozzles produces motion, and the work is
done.

For the first function to be performed efficiently, the noz-
zle walls must be smooth, streamlined and so proportioned as to
satisfy the changing conditions of the stream of gas flowing
through the nozzle.

23



For the second function the nozzle should discharge the
fluid at the correct angle with the direction of blade motion
to allow a maximum conversion of Kinetic energy into work.

The main consideration in nozzle design is expected to pro-
vide a nozzle of proper wall contour. For nozzle design the
engineer 1is sure to have at his disposal four fundamental tools
or relations: 1) the ‘i-st law of thermodynamics; 2) the equa-
tion of continuity of flow; 3) the characteristic equation of
state of the fluid; 4) the equation of process.

xx« [pocmMoTpUTE TEKCT, MNPaBWILHO MepeBeanMTe U OGbsiCHUTE YnoTpeG-

} neHve :
a) cnoBa ‘'against' - BO 2-Mm ab63aue TeKcTa.
b) paznnune B nepeBoge crosa "for'"" BO 2-M n 3-m ab3auax
TeKkcTa.

B) 4epTO4YKM mMexay cnoBamm B crioBocodeTaHun “‘high-velocity
fluid".

Xxi. Halignte B TekcTe:

a) CUHOHMMbI K C/i0BaMm:
to convert, part, to get, speed, movement, flow, chief,
necessary, main;

6) aHTOHUMbI K C/loBaMm:
give, low, occupied, minimum, rough, constant, to forbid.

C1l» Hamgute B TeKCTe Bce cCrydan ynoTpebneHns uHpmHutuBa. Onpe-
Jenite ero QyHKUMWU K MpaBWbHO NepeBeanTe MNpPeaIoXeHus
C H/M.

XXI11. Halignte B TeKCTe MNpen/loKeHWs1,B KOTOPbLIX FOBOPUTCS O TOM,

1) kKakoBa (yHKLUMS NonaToK B aKTVBHOW TypouHe;
2) KakoBa (JyHKUMS cCOMjla B PeakTUBHOVW TypouHe;
3) KakMMM JOMKHbI GbITb CTEHKW COMia B aKTUBHOW TypbuHe.

XXIV. MNncbMeHHO nepeBeauTe MocnefHwii ab3al, TekcTa B.

XXV. MNepeBegute TekcT C 6e3 croBaps-



The Ramjet

The ramjet engine is an air-breathing engine which operates
on the same principle as the turbojet engine. Its basis operat-
ing cycle is similar to that of the turbojet. It compresses
the incoming air by ram pressure, adds heat energy at a high
pressure, converts the heat energy to velocity, and produces
thrust. By converting the kinetic energy of incoming air into
pressure, the ramjet is able to operate without a mechanical
compressor. Therefore, the engine requires no moving parts and
is mechanically the simplest type of jet engine which has been
devised. Since it depends on the velocity of the incoming air
for the needed compressor the ramjet will not operate statically,
that is when it is not moving. For this reason, it requires a
turbojet or rocket assist to accelerate it to operating speed.

YPOK 11

0630p NPONAEHHOI0 rpaMMaTUYEeCcKOro MaTe-
pvana.

I. 3anovHWTE crnepywuye CroBa W BbiPaKEHUS

1. due to /dju*/ - wun3-3a, BCAeacTBue, OOYC/IOB/IEHHbIN
2. essentially /1"SenjYajll / - MO cywecTtBy

3. to store /S+0: / - XpaHuTb

4. tank / fzpk /7 - 6ak

5. advantage /ad vd:n+\clj/ npeyMyLecTBo

6. extremely /iKs fri Jin1l / - kpaiiHe, 4pe3BblHaiHO
7. altitude /seHiijujd. 7/ - BbiCOTa

8. extensive /ZiK~rfenSlVv / O6WWPHbIA, 6O/bLION
9. booster / "bu :sl1'd / - yckopuTtenb

0. guided /""Maidid 7/ - ynpaBnsemsiii

11. auxiliary |\all / - BcnomorarenbHbii
12. to enable /1\\ebl / - paBaTb BO3MOXHOCTb



1. [llepeBeguTe npensioXeHNA:

1. Its great velocity is due to high power.

2. A rocket engine is essentially a tube.

3. Oxygen is stored in a separate tank.

4. The rocket engine can be used at extremely high altitudes.
5. Rockets find extensive use.

6. They are used as boosters for missiles.

ill. Halignte crnoBa C oAMHAKOBLIM 3HAYEHMEM:
1. motion, 2. essentially, 3. rapidly, 4. velocity,
5. extensive, 6. primary, 7. auxiliary

1. secondary, 2. quickly, 3. great, 4. main,
5. movement, 6. mainly, 7. speed

iv. Haihgute cnoBa C MPOTMBOMOMOXHLIM 3HAYEHUEM:
1. forward, auxiliary, 3. primary, 4. solid, 5. rapid,
6. high, 7. separate

1. secondary, 2. liquid, 3. slow, 4. low, 5. mutual,
6. main, 7. backward

v. [pocmoTpuTe TEKCT A 1 06bACHMTE:

1) 4YTO O3HayaeT 4epToyKa Mexay CroBaMu B BbipaxeHun ‘‘jet -
propelled vehicle™*

2) Kak nepesogutcAa crosBo  "'means’ B 4-m ab3aue TeKcTa;
3) Kak nepeBecTu BolpaxeHne »a rocket driven venicle"
(@ a63.). K uemy oTHOCcuTCA cnoBo ‘‘driven™ B 3TOM
BbIpaXXeHnn?

YT. [MpocMoTpuUTe TEKCT elle pa3. Haiiaute un nepeBeguTe :

a) npen/iokeHVsi B CTpajaTeslbHOM 3asiore;
6) 2 NpeasioXeHUsi C VHPUHUTUBOM B (lyHKUMU O6CTOATE/NLCTBA;
B) | npennoxeHue c UHOMHWTVMBOM B (YHKLUUM OMpPEenEneHus .

YH. TllepeBeante TeKCT A.



The Rocket Engine

A rocket ia a jet-propelled vehicle. Its motion forward is
due to the reaction of the motion of the gases backward.

A rocket engine is essentially a tube in which propellants
are burned rapidly at great pressure. The propellants give large
amounts of heat energy, so that the resulting gases are directed
rearward at great velocities to produce the reactive force of
propulsion.

In order to burn, fuel requires oxygen. The rocicet carries
its own oxygen supply. It is stored In a separate tank or combi-
ned with the fuel itself. This fact 13 an advantage. The rocket
engine can be used at extremely high altitudes where there is
no oxygen.

Rockets find extensive use. They are used as boosters for
missiles and research rockets, and as main power plants of
guided missiles. A rocket propulsion system may be used as a
primary or as an auxiliary power plant of an airplane. The
rocket engine provides a possible means of propulsion for inter-
planetary vehicles. 1lh 1903 K.Tsiolkovsky described a rocket
driven vehicle for space travel. Today his dream has become
a reality. The rocket develops high velocity. The stem prin-
ciple enables them much higher velocities to be achieved.

There are two basic types of rocket engines: the solid
propellant and the liquid propellant types.

viii. Haligute B TeKkcTe npenyioxeHusi, B KOTOPbIX FOBOPUTCH O TOM,

a) rge XpaHuTcsi TOM/MBO;
6) rge VCronb3yWTCsl pPakeTHble ABUraTeNn.

IX. OxapakTepu3yiiTe pakeTHblli neTaTesibHblli annapar, oTBevasl Ha
crnepywume BOMPOCH MO-aHMIMACKN:

1 Y10 npencrtaBnsdeT coboi pakeTa?
2) C yem cBAiI3aHO ee [ABWXeHVe Brepea?

3) Mouvemy pakeTHbIi ABUraTeslb MOXET paboTaTb 6e3 armochepb!?
4) B kauyecTBe 4ero MOryT MCMO/b30BaTbCA PaKeThl?



X. MNepeBeauTe faHHble MNPEAIOKEHVNS HAa aHI/IMACKUA SA3bIK:

1) PakeTHbli gBurartesnb npeacTaBnseT coboil TPyOKy, B KOTOpPOii
OGLICTPO CropaeT TOM/IMBO MPU BLICOKOM [AABEHUM .

2) [Ina cropaHusa TOnaMBa HYXEH KWC/IOPOL,.-

3) Kucnopop xpaHuTcsa B OTAeNbHOM Gake v BMECTe C TOM/IMBOM.

4) PakeTbl HaxogAT WMPOKOE MPYIMEHEHNE .

5) B 1903 rogy K.LnonkoBCcKuii onvcan pakeTHblii neTaTesbHbli
annapar .

6) B HacTosillee Bpemsi MedTa €ro OCyWecTBWUIach.

X1. MepeBeauTe NpenioxeHus, obpawas BHMMaHWe Ha MepeBofj Crosa
llforll _
NnPELIOC  "FOR™ nepeBodAT cfnoBavu: Ajd, pagu, 3a, o,
B TeuyeHue.

COKB "POR"nepeBOgAT: TaK Kak, MOTOMYy 4TO, M6O.-

1. All the necessities of life for the crew must be conside-
red in the design of a spacecraft. 2. Space engines of de-
finite types should operate for periods up to three years.

3. The pilot-static system is very important for it drives
primary flight instruments. 4. Liquid propellant types of
engines are also used for this purpose. 5. The controllable
flight by air is really possible only by means of heavier-
-than-air crafts, fpr without engines it is rather diffi-
cult to control the flight.

xil. lepeBegnTe npennoxeHns, obpawas BHMMaHWE Ha MepeBOf CroBa
“'both™.
1. Both types of engines are used on training aircraft.
2. Both piston and turbine engines are internal combustion
engines. 3» The Moon is the major objective of both unmanned
and manned astronomical exploration. 4* Both compressors have
been used in turbojet engines.

xiii. MNepeBegnTe npep/iokeHns, ob6pawas BHUMaHWE Ha MepeBof O/oBa
"after'.



XV* 3apaiiTe BOMPOCH K MOAYEPKHYTbHIM C/ioBam:

a) 1. After take-off, we should attempt to follow the exten-
ded centerline of the runway. 2. After several hours of
manoeuvring in orbit, the two spacecraft docked.

3. The temperature of the gases after combustion must not
be too high.

b) 1. After the spacecraft is placed into orbit the astronauts
start carrying out the flight programme. 2. After the air
enters the intake of the compressor it is heated in pas-
sing through compressor and expands into the combustion
chamber .

. MNepeBeguTe npeaoxeHnss, obpalasi BHMMaHWE Ha CJ/I0BO
"before™.

MPEQ/IOI  "before™ nepeBoasT crioBamu: [0, nepeq, npexae
yem.

CO03 "'BEFORE"" NepeBOAAT: npexae 4Yem, [0 TOro .kaK.

a) 1. Before the landing of a spacecraft the landing retro-
rockets are switched on. 2. Before the invention of radio
flying was only a dream of inventors.

b) 1. Before we activate the stator we must be absolutely sure
that no person is within the range of the propeller .

2. Until the designers thoroughly cheok the project the
engine can® be constructed.

xiv. [lepeBeguTe npen/ioxeHusi, obpawas BHMMaHME Ha MNepeBog Crosa

"'because™.
MPEQIOI  “because™ nepeBoSAT cC/ioBavn: U3-3a, BCneacTeBue
CO103 “"BECAUSE"™ nepeBOAMTCA: MOTOMY 4TO, TaK Kak.

1. The burning of fuel is really a chemical process because
it changes the fuel into heat, light, gases. 2. The tempera-
ture is greatly increased because of the burning of the fuel,
3. Because all the valves are closed, the air charge cannot
escape. 4* Because of the many types of turbine engines, it
is not possible to list all the major components.

ra



1. The rocket engine can be used at extremely high altitudes
where there is no oxygen. 2. The rocket engine provides a
possible Tean3 of propulsion for interplanetary vehicles.

3. A rocket engine is essentially a tube in which propellants
are burned rapidly at great pressures. 4- In 1903 K.Tslol-
kovsky described a rocket driven vehicle for space travel.

XVl. Cnepgyowne onoBa MnoMoryTt Bam MOHATL TeKCT B.

to derive /drV~"v / - nony4yarb, W3BMeKaTb

pulse jet /pnE asel / - nynbcupylowmii BO34YWHO-peak-
TuBHbI aBuratens ((yBPI)

in view oi /Vjbl -/ - BBUAYy TOro, 4To; B CBA3W; U3-3a

to overcome /obly3/”N1Mn / - npeoponesaTb

sufficient / sa"fl /3n+ / - goCTaTOuYHbIN

divergent inlet duct / d ¢l V- n"t/ - pacxogaumiica

BXOAHOW KaHan,

to some extent /iKs"fe.nt/ - [° HEKOTOPOW CTeNeHu

residual /r \z\(\jua\/ - ocraTouHsiii

whereby l* “ nocpeacTBoM 4yero

expansion /1 K5 7 36 flVl / - pacuuvpeHuve

exit velocity /~"Ksrh / “ CKOpOCTb Ha BbiXxoAe

IVII. MNpocmoTpuTe TekcT B. HalignTe npeasoxeHusi, B KOTOPbIX FOBO-
putca cnepywlee:

I. Kak v3BneKaeTcs aBMALMOHHAas CWla B PEAaKTUBHOM U TypGOBUHTO-
BOM Auratensix.- 2. Kyga HanpaBneH BO34yX B pPeaKkTUBHOM [ABWra-
Tene. 3. Kakyio npoGnemy npeoposienio BBedeHWe Typ6opeaKTVBHOIO
asurarensi.

Text B.
The Turbo-Prop Engine

Jet engines with which most modern high-speed aircraft
are equipped develop thrust on the 3awe principle a3 the propel-
lers of conventional aero-engines. In both, the propulsive
force 1a derived from the reaction produced by a stream of air
driven rearwards at high velocity. However in jet-propul3ion
the air is directed rearwards in a jet from the engine itself.
mffe earliest forms of jet-propulsion such as pulse jet utilized
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in the Plying Bomb, were incapable of functioning at rest, in
view of the absence of any means of air-compression. But the
introduction of the turbo-jet overcame this-problem, since then
the turbine developed sufficient power to drive a compressor.

Air enters the engine through a divergent inlet duct in
which iIts pressure is raised to some extent. It then passes to
a compressor, where it is compressed, and from which it is deli-
vered to the combustion chambers. They are arranged radially
round the axis of the turbine,into which the products of combus-
tion pass on leaving the combustion chambers. A proportion of
the power developed by these gases is utilized by the turbine
to drive the air compressor.,and the residual energy provides the
thrust whereby the aircraft is propelled. Due to the expansion
of the exhaust gases in the jet-pipe behind the turbine, their
exit velocity is very high.

Xiz. TpocmoTprTEe TEKCT ele pa3 U OTBETbTE Ha BOMPOCHI:

1. On what principle do jet engines develop thrust?

2. What does this principle consist in?

3. Where is the air directed in jet propulsion?

4. Why were the earliest forms of jet propulsion uncapable
of functioning at rest?

5. How does air enter the engine?

6. How are the combustion chambers arranged?

7. Why is the exit velocity very high?

xX. [lepeBeguTe TEKCT C MOMOLUWBLK CrioBapsi-

Text c
Characteristics of Liquid Cooled Engines

Liquid-cooled engines offer many decided advantages over
the air-cooled type. They have been developed extensively
through the Allison division of the General Motors Corpora-
tion and are being used with great success as a leading engine
among fast pursuit and fighter group of aircraft.
1. The use of liquid-cooled engines of the allison type permits
a great reduction in frontal area and a resultant reduction in
drag, which in tumn, permits a considerable increase in speed
without necessarily increasing the power output.



2. By using liquid-cooled engines, in addition to the reduction
in drag as indicated, the visibility of the pilot is consider-
ably improved and a much more compact arrangement of the fusel-
age is possible.
3. The use of a liquid cooling system permits a more uniform
cooling of the cylinders and makes possible the use of higher
compression ratios.
4. The use of liquid to cool an engine also permits the use of
smaller tolerances in the cylinder and piston assemblies and
reduces considerably the tendency of an engine to foul the spark
plugs at lower operating and idling speeds through over-
oiling. Use of this type of engine also permits smoother opera-

A few disadvantages of this engine as compared to air-cool-
ed engines are minor when compared to the over-all advantages
gained.



