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Pykonucov peyenszupoeanu:

Kagedpa unocmpannwsix A3vikos Kytibviuesckoeo asuayuonnoco uncmumyma umenu C. I1.
Koponesa u kagpeopa unocmpanmvix A361K08 XapbKo8CKO20 ABUAYUOHHO20 UHCTMUMYMA

Ma3zokuna I'. I1.

M13 TIlocobue mo anrnuiickomy sa3biky s |11 —IV xypcos
aBHAITMOHHBIX BY30B. M., «Bricl. mkoma», 1977,
128 c. ¢ mi.

INocobue cocrouT M3 23 TEKCTOB M yNpaXKHEHHWH K HUM U paccunTaHo Ha 100 yacoB ayUTOPHBIX 3aHsI-
THIL.

TemaTnka TEeKCTOB pa3HOOOpa3Ha W MHTEpPECHA. MCTOPHS Pa3sBUTHS U COBPEMEHHOE COCTOSIHHE aBHALUH U
KOCMOHABTHKH, OCHOBHBIE CBEJICHHUS O CaMOJIeTaX U BEPTOJIETaX, CHIOBBIX yCTAaHOBKAX, MpUOOpax a’spoHaBU-
Taliy ¥ KOCMHYECKOH HaBHUTallNH, rmojeTax Ha Jlyny u Ha Mapc.

I'pamMmaTiyeckye yrnpa)kHEHHsI OXBATHIBAIOT OCHOBHBIE IPaMMAaTHYECKHUE SBICHHMS, XapaKTepPHBIE IS
A3bIKa HAyIHO-TEXHWIECKOH JINTepaTyphl. JIeKcndeckune yrnpaXXHeH!s Ha YCBOSHHE TEPMUHOB, HHTEPHALNO-
HaJIbHBIX M CIY’)KEOHBIX CIIOB, a TaKKe YIPa)KHEHHS Ha CIIOBOOOpa30OBaHME PACIIMPSIOT CIOBApHBIA 3arac
CTYJICHTOB.

Lexs mocoOnst — TOATOTOBHTH CTYIEHTOB K CAMOCTOATENILHOMY YTEHHIO M TIEPEBOY OPHTMHAIBHON
JIMTEPATYpPHI IO CHIEHUATIBHOCTH IIPY MHHUMAJILHOM TOJIb30BAaHHUH CIIOBAPEM.
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(c) UzmarensctBo «BrIcias mkomna», 1977 r.

Ompedakmuposars u onybrnuxkosasn Ha catime PRESSI ( HERSON )



Ot aBTOpAa

JlanHoe yueOHoe nocoOue npenHazHaueHo i cryneHToB |l — IV kypcos aBua-
IIMOHHBIX BY30B. OCHOBHAs 11€JIb TOCOOUS] — HAYYUTH CTYJICHTOB YUTATh JIUTEPATYPy IO
CHEUMATbHOCTY HA aHTJIMHCKOM SI3bIKE C LEJBbIO MOyYEHHsT HYXKHOM Ui paboTsl MH(pOpMa-
muu. B 3amaun mocoOusi Takoke BXOAMUT Pa3BUTHE HABBIKOB MEPEBOJA HAYUYHO-TEXHUYECKOMN
JIUTEPATYPBI C aHTJIUUCKOTO S3bIKA HA PYCCKHM.

[Tocobue BrirOyaeT 23 ypoka U paccuutano npudausutensHo Ha 100 vacoB ayau-
TOpHOM paboThl. CTPYKTYpa BCEX YPOKOB OHOTHUITHA. Ka)Iblii ypOK COAEPIKUT CIMCOK Tep-
MUHOB, TEKCT, JIEKCHYECKHE W TPaMMAaTHYECKHE YIPaKHEHUS, a TakKe BOMPOCHI s
KOHTPOJISl HOHUMaHUS COIEPKAHUS TEKCTA.

B cnicke TepMUHOB K TEKCTY U K YIPaXXHEHUSIM YpOKa IPUBOJIATCS. HOBBIE TEP-
MUHBI ¥ X KOHTEKCTYallbHbIC 3HAYCHUSI.

TekcTel mocoOus MpeaHa3HAYEHbI JJIsl Pa3BUTHSL HABBIKOB UYTEHHS M a/I€KBATHOI'O
nepeBoza. TemaTrka TEKCTOB: COBPEMEHHOE COCTOSIHUE COBETCKOM aBHAIIMM M KOCMOHABTHUKH,
OCHOBHBIE CBEJICHUS O CAMOJIETAX, BEPTOJIETAX, CUJIOBBIX YCTAaHOBKAaX, IpHOOpax, adpoHa-
BUTAITUU U KOCMUYCCKON HaBUTAIUH.

Jlexcruueckue ynpakHeHHs BKIIOUYAIOT:

@ yIpakHEHUsI Ha TICPEBO/] CIIOBOCOYCTAHUH ¢ TEPMHUHAMH M3 TeKCTa (YPOKU
1— 23);

@ YIPaXHCHHSI HA TEPEBOJI CIIOB OOIEro KOPHS B aHTJIMICKOM M B PYyC-
ckoM s3bikax (ypoku 1 — 11);

€ yIpaKHEHUS Ha MEePEBO/] CJIOB, 00pa30BaHHBIX MTyTEM KOHBEPCHH, Yepe-

JIOBaHUS yIapeHusi, YepeioBaHumsl 3BYKOB (ypok 6), Ha mepeBo 1 MPOU3BOAHBIX OB (ypo-
ku 7— 11), Ha mepeBoa CIOKHBIX clIoB (ypoku 12—13), Ha miepeBoi COKpAIICHHBIX CIOB

(ypox 14);
@ yIPaXXHEHUST Ha TIEPEBOJ] MHOTO3HAYHBIX CTPOEBBIX CIIOB (YpPOKH
16—23).
['pammaTHyYecKre yIpakHEHUSI OXBATHIBAIOT OCHOBHBIE IPAMMATHYECKHUE SIBIIE-
HUS,
XapaKTEePHBIE /IS SA3bIKa HAyYHO-TEXHUYECKOHN JIUTEPATYPHI:
@ BpeMeHHbIe ()OPMBI IJ1aroia B IEMCTBUTEIHLHOM M CTPAIaTEIbHOM 3aJ10-
rax (ypoku 2 — 10);
@ HemuHble popmbl arona (ypoku 11 — 16);
€ CJIO)KHOTIOTYMHEHHBIE TIpeutokeHus (ypoku 18 — 23).

[Ipu paGote ¢ HACTOSAIMM MOCOOMEM PEKOMEHIYETCS MOJIb30BATHCS JIFOOBIM aHIJIO-
pycckum cioBapeM Ha 20 000 cioB u Oonee, a Takke AHTJIO-PYCCKUM aBHAIMOHHO-
KOCMHUYECKHM clioBapeM 1o oomieit penakiueit A. M. Mypamkesuaa (M., 1974 r.).

ABTOp BbIpakaeT TMyO0OKYyI0 0JaroapHOCTh JOKTOPY TEXHUYECKHX HAYK, MPO-
deccopy MockoBckoro aBuaiimoHHoro uactutyta B. M. [llammHy 3a 1ieHHbIE COBETHI, CITIOCO0-
CTBOBABIINE YJIYUIICHUIO KAYECTBA TAHHOTO ITOCOOUS.



YPOK1

raarojoB.

JleKcHKO-rpamMmaTHueckue TeMb Yypoka: 1. IlepeBoj csosocoug@Tranuii,
o6pasoBaHHBIX 110 HaufoJsee pacnpocTpaHeHHBIM MogeasMm. 2. JYlepesoxa
TepMHHOJOrHYecKuX coueranuii, 3. Cnosa o6uiero KOpHA B aHCJAHHACKOM U
B pycckom s3nikaXx. 4.. Past Indefinite u Participle 1I HecTanaapTHbIX

highway 30. nopora

elapse nmpoxomTh, MpOTEKaTH

the state of the arts coBpemenHbIit ypo-
BCHb (COCTOSIHUE) pa3BUTUSI HAYKU
YT TEXHUKH

complement gomonHSTH

vehicle (asmo) TpancnopTHOE CPENCTBO;

JIeTaTeNbHBIN armapar

patrol oxpaHsTh

assess ornpeeNsiTh, OIICHUBATh

mapping kaprorpapupoBaHie

competitive comepHuyaronyii, KOHKYpH-

PyrOLLWII

short takeoff and landing aircraft ca-

MOJIET KOPOTKOT'O B3JIETa W IOCAIKH

(¢ xopoTkuUM pa3zberom U MpPoOETrom)

TepMuHBI K YPOKY

short haul air route aBuanuHus MajIok
TPOTSHKEHHOCTH

vertical takeoff and landing aircraft
CaMoJIeT BEPTUKAIBHOTO B3JIETA U T10-
CaIKH
profitable BeiroaHbI#, A0XOMHBIH

scheduled services mosieTs! o pacnuca-
HUIO, PETyJISIPHBIC PEHCHI

aeronautical technology aBuanmonHas

TEXHHKA
power plant cutoBast ycraHoBKa
wind load aspoanHamuyeckast Wik BET-
poBasi Harpyska
structural analysis pacuet koHCTpyKIIUH
aeroelasticity aspoympyrocts

TEKCT
AVIATION— HIGHWAY TO THE FUTURE

1. During those years which have elapsed since A . Ph. Mozhaisky
built his first aeroplane in 1885, aviation has enjoyed phenomenal
progress. At present the state of the arts of aviation is such that it
influences many aspects of social life.

2. In the dynamic world of today, aviation provides a rapid
transportation  link  between different  population centers, comple
menting a road and rail transportation network. In  many places
the airplane is the only known vehicle for the large-scale movement
of passengers and freight over large distances. The airplane has made
it possible to patrol the forests effectively, to fight their fires, to as
sess their timber resources and to plan their harvesting. It has made
an enormous contribution to the photographing and mapping of the
vast territories, to exploring and prospecting for mineral wealth,
and to studying and assessing water resources. As for the helicopter,
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this type of aircraft has proved its value in special applications where vertical or near
vertical take-off landing and vertical load lifting were required.

3. The USSR airlines have grown to be one of the foremost in the world. The So-
viet Union has pioneered in many of the technical advances which have brought avia-
tion to its present state of efficiency. The growth in the popularity of air travel is due
to the comfort and services provided by the modern aircraft, to the high speed of
reaching the point of destination and to the moderate cost of air travelling.

4. The growth in the number of passengers carried by the world's airlines has been
tripling every 10 years. It has been predicted that in the eighties there will be 2 '/, to
3 times as many passenger-miles flown and 2 '/, to 3 times as many people using air
transportation as there are today. As measured by the number of aircraft and pilots
employed, civil aviation is expected at least to double. This expansion of civil avia-
tion will reflect an immense growth in the worldwide business travelling, cargo trans-
portation and tourism.

5. Civil airplanes will be continually improving from the point of view of their
speed, comfort and operating cost, but their capital costs will not increase propor-
tionally. Airline fares will tend to decrease but better service will be given to pas-
sengers.

6. It has also been predicted that in the eighties it should be possible to design a
supersonic transport that could be economically competitive with subsonic trans-
ports. Short takeoff and landing aircraft will dominate the short-haul air routes up to
500 miles. But it is unlikely that vertical takeoff and landing aircraft will be econom-
ically profitable for scheduled flights.

5. In the foreseeable future aeronautical technology will be increasingly em-
ployed in non-aeronautical applications. Obvious examples are high-speed trains, ma-
rine and industrial power plants. Less well known perhaps is the new field of archi-
tectural aerodynamics as exploited in the study of the influence of wind flow, in
combination with rain, in the design of windows for tall buildings and the forecast-
ing of wind loads on roofs of large buildings. The techniques of aircraft structural
analysis and aeroelasticity are finding increasing industrial applications, a typical
case being of a bridge design.

6. There are no doubts about the continuing importance of aviation and the
dynamic nature of its development in succeeding years. Civil aviation will continue
to flourish in the year ahead contributing to the economic growth, scientific and
technical development, and forming a sound basis for international relationships be-
tween countries.

YITPA’JKHEHUA

|. Ilepeseoume crnosocouemanust «cywecmeumervrioe + cyuecmeu-menvoe». Qopamu-
me GHUMAHUE HA NOCIe008AMENIbHOCHb DACHONONCEHUS. CI08 8 AHIIUUCKUX U 8
DPYCCKUX CIOBOCOYEMAHUSIX.



1 2 1 2
O 0 p a3 e u 1 test flight ucnetmamenvuwiii nonem
sound barrier, depth bomb, smoke bomb, altitude engine, carburettor engine, piston en-
gine, altitude flight, trial flight, aviation fuel, aviation medicine, sea mine.

1 2 2 1
O 6 p a 3 e 1 2:wing thickness morwuna kpvina

airplane aerodynamics, helicopter aerodynamics, propeller aerodynamics, aileron area,
flap area, rudder area, wing area, airplane body, airship body, bomb body, bank indicator,
course indicator, direction indicator, range indicator, speed indicator, yaw indicator, fi n
spar, tailplane spar, wing spar.

I 2 2 |
O 6 p a3 e u 3. cloudflying norem B obraxax

ski landing, water landing, crosswind takeoff, instrument takeoff, water takeoff, com-
pression test, creep test, fatigue test, flutter test, reliability test, simulator test, tower test,
water test.

Il. Ilepeseoume cnosocowemanust «cywecmsumenvhoe + cyuecmeumerbHoe + cyuecmeumelio-
Hoe», 06pamume BHUMAHUE HA NOCIC006AMETIbHOCTNb PACNON0NCEHUA CTI06 68 AHSTUUCKUX U 8 PYCCKUX
alosocodemaHuAx.

1 2 3 3 2 1

O 6 p a3 e 1 1: flight control system cucmema ynpasnenus nonemom

engine speed indicator, missile range measurement, shaft rotation speed, aircraft con-
trol system, aircraft escape system, target identification system, antenna rotation switch

1 2 3 3 2
O 0 p a3 e n 2 sea-level temperature meunepamypa Ha yposne
1
MOpA
sea-level ejection, sea-level pressure, missile-movement information, target position
information, parachute-test missile, sea-level velocity, moon exploration vehicle, motor
test vehicle

1. Ilepeseoume crosocouemanus «npunacamenvroe (npuyacmue) + cyuecmeumenvHoe
+ cywecmeumenvroe». Obpamume GHUMAHUE HA NOCTICO08AMENTLHOCHTL PACHOTIONCEHUS. CTI08 8 aHe-
JIUUICKUX U 8 PYCCKUX CTLOBOCOYETNAHUSX .

1 2 3 1 3 2
O 0 p a3 e l: total wing area o6was nrowaows kpoiia
critical escape altitude, effective wing area, gross wing area, automatic flight control,
automatic temperature control, automatic fighter direction, automatic bomb release, effec-
tive aircraft thrust, effective propeller thrust
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1 2 3 3 1
O 6 p a 3 e¢ 1 2:boundary layer control ynpasnenue nocpanuunvim
2

cloem
ballistic flight control, guided missile control, spatial attitude control, vertical

speed indicator, boundary layer measurement, magnetic field measurement, variable
pitch propeller, aerial defence' system, automatic stabilization system, interplanetary
communications system, interplanetary navigation theory, supersonic wing theory, free
flight trajectory, maximum range trajectory, free fall velocity, free flight velocity
1 2 3 3 1 2
O 6 p a 3 e 1 3:straight wing aircraft camonem ¢ npsimoivm Kpovriom
annular wing aircraft, crescent wing aircraft, fixed-wing aircraft, folding-wing
aircraft, open cockpit aircraft, reciprocating-engine aircraft, rotary wing aircraft, tilting-
wing aircraft, constant-level flight, extreme-altitude flight, high-temperature flight, low-
altitude flight, high-acceleration missile, moving-wing missile, free-flight test, high-
speed test, low-pressure test, low-speed test
IV. Tlepeseoume crosocowemarnuisi co ciedyrouumu mepmuramu uz mexkcma . aviation, pi-

lot, speed, transport.
army aviation, commercial aviation, naval aviation, military aviation, civil avia-

tion, fighter aviation, passenger aviation, reconnaissance aviation, ambulance aviation,
sport aviation, strategic aviation, tactical aviation, transport aviation, training avi-

ation;
acceptance pilot, airline pilot, assistant pilot, automatic pilot, chief pilot, civi-

lian pilot, commercial pilot, first pilot, helicopter pilot, instructor-pilot, jet pilot, second
pilot, senior pilot, skilled pilot, test pilot;

actual speed, air speed, climb speed, combat speed, cruising speed, diving speed,
flight speed, flying speed, gliding speed, ground speed, high speed, hypersonic speed,
landing speed, level-flight speed, low speed, Mach-2 speed, near-sonic speed, slow speed,
sonic speed, subsonic speed, supersonic speed, transonic speed, ultra-high speed.

air transport, cargo transport, commercial transport, freight transport, jet trans-
port, military transport, passenger/cargo transport.

IIpouTuTe U 3aNI0MHHUTE:
[To 3HaueHHIO pa3nUYaOT TPU TPYHIBI CJIOB, UMEIOIIUX OOIIME KOPHU B aHT-

JUHACKOM U B PYCCKOM SI3bIKaX:
1. CnoBa 00111er0 KOpHS, 3HAYEHUE KOTOPBIX MOJHOCTHIO COBMAAACT B AHTJIMM-

CKOM H B PYCCKOM s3bIKax. Hanmpumep:

aerodrome [Rrodroum
aeroplane [Fryplein
antenna pnten
biplane [talplein
diameter [dal'xmity

! defence = defense (an.)



2. CnoBa 00111ero KOpHsl, 3HAYeHNE KOTOPBIX JIUIIIb YaCTUYHO COBIIAJACT B QHTJIUICKOM U B

PYCCKOM SI3BIKAX. Hanpumep, CJIOBO pilot
[pallat B 3aBUCUMOCTH  OT  KOHTEKCTa  TMEPEeBOAST HE  TOJIBKO  nuiom,
JICNYUK, HO u JIOYMGH, ONbIMHbILL NPOBOOHUK, MEXAHUK-B00UMETb, bl
COKOKBAUPUYUPOBAHHDBILL MawuHucm; BCHOMOAMEIbHBIL MEXAHUBM,
cucmema Ynpasienus, peaynupyroujee npucnocoonenue. K ITON

IPYIIE OTHOCSTCS, HAIIPUMED, CICAyIoNe HanboJiee yIoTpeOUTEIbHBIE ClIOBa (X 3HAYCHUS
CJICITYeT YTOUHSTh B OTPACIICBBIX TEPMUHOJIOTMYECKHUX CIIOBAPSIX):
activity [xk'thit

apparatus ['xp'relts
booster [hu:st
capsule [kxpsjul
compass [kAmps

figure [flgy

instrument [Instrumgnt

machine [m¢Si:n

conductor [kin'dAktg

construction [kin'strAkSyn

control [kin'troul

course [K0:s

object ['ObdZIkt
operation ['0p(relSin

record[rek0:d
section [sekSin
service [sgils

structure [strAktS,

element [elimgnt tank [txnk
3 CnoBa 00111ero KOpHsl, 3HaUEHHUS KOTOPBIX COBEPIIICHHO HE COBMAIAIOT B aHT TN -
CKOM u B PYCCKOM sI3bIKAX. 210 TaK Ha3bIBACMBIC
JIOJKHBIC JIPY3bs IEPEBOUNKA». 3aIOMHUTE HaKOOoJIee yIoTpeOUTEIbHbIE U3 HUX:
CroBa, UMeroIue OOIIui . <
KOpEHb B aHTJIUHCKOM IIpaBuiibHbIi nepesos Oumbourbili
nepeBoI
1 PYCCKOM A3bIKax
accuracy [xkjurgl MOYHOCMb aKKypaTHOCTh
accurate [xkjurlt MOYHbIU aKKypaTHBIH
brilliant [briljnt bnecmsawull, ceeprarouull OpWIIHaHT
contribution 8K1a0 8 delo, cooelcmaue KOHTpUOYIIUs
["kOntrlbju:Sgn
data ['delty OaHHble, BeIUUUHDL, CEe- nara
OeHus.
decade ['dekeld oecsimujiemue eKana
fabric [fxorlk Gabpuxam, uzoenue dhabpuka
graph [grRf epaghux, ouazpamma rpaga
instance ['|nstqns npumep, mpe606aHue HWHCTAaHIIUA
list [list CHUCOK, nepevetb JIUCT
manufacture[mxnju- 'fkCs u32omosieHue, nPpou3e00- MaHy(dakTypa
principal [ prinsipil cmeo .
2/1ABHDBLLL, OCHOBHOIL MPUHIIMITHAITb-
. , HBIN
production [prydAkSin
, npouU3B00Cmeo, 8bipabomKa MPOTYKITUS
procpect [prospokt
nepcnekmusd, U3blCKanue, MPOCIIEKT
paszeeoka
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V.  Obpasyiume Past Indefinite u Participle Il om caeoyrowux

HecmaHOapmeLx 21acoj1086.

cost, cut, hit, let, put, set, shut, spread;

bend, bind, bring, build, burn, buy, dream, feed, feel, fight, find, get, have, hear,
hold, keep, lead, learn, leave, lose, make, mean, meet, read, say, sell, send, shoot, sit,
spend, spoil, stand, strike, swing, teach, tell, think, understand, win;

beat, blow, break, do, draw, drive, eat, fall, fly, forget, freeze, give, go, grow,
hide, know, lie, ride, rise, see, speak, take, tear, throw, wear, write;

run, come, become, begin.

VI. Omeemvme na 60NPOCHL K MEKCM) .

1. When did A.Ph.Mozhaisky build his first aeroplane? 2. What is the state of the
arts of aviation at present? 3. What does aviation provide in the dynamic world of today? 4.
In what way is the airplane used as a vehicle? 5. What can you say about the USSR air-
lines? 6. How can you explain the growth in the popularity of air travel? 7. What has been
predicted with regard to the development of aviation in the eighties? 8. Will it be possible to
design a supersonic transport? 9. What are the obvious examples of using aeronautical
technology in non-aeronautical applications? 10. What can you say about the development
of aviation in the years ahead?

YPOK?2

Jlekcuko-rpammarHyeckHe TteMunl Yypokat 1, Ilepemos TepmunONOrnye-

CKHX coueTraHHuif. 2. CrnoBa o0umiero KOpHA B aHrAHACKOM A B DPYCCKOM
a3nkax. 3. Oyuxuuy raarona to be. 4. dynxuun raaroaa to have.

TepMHHBI K YPOKY

gross weight monerusrii Bec

hold orcek; nomerenne

landing run mpoGer npu nocake
leg croiika (rraccu)

load factor kosddunuenT 3arpy3ku

air range majapHOCTh MoJIeTa

airborne 6oproBoii

airline aBnanuaus

airliner peiicoBblii MacCaXUPCKHiA ca-
MOJIET; BO3IYLIHbIA JaiiHEp

approach 3axoj Ha MOCaaKy

arrival airfield aspoapom nocanku
booster pakeTtHbIii ycKOpHTENDH
commercial operation skcmyartanus Ha
IPKIaHCKUX aABHAMHHSIX

coupling cuemienne

Cruise coBepIlaTh KpPEHCEPCKU IOJIeT
cruising range kpericepckas JalbHOCTb
cruising speed kpeticepckas CKOpPOCTh
deicer antroOEeICHUTEND

departure otnpaBieHue; BbIICT
domestic airline BHyTpeHHSISI aBUATHHUS
failure otka3; HeucmpaBHOCTb, aBapus
grass air field rpyaroBoii aspoapom

low pressure undercarriage maccu c
[THEBMATUKAMH HHU3KOTO JIaBJICHHS
medium haul aircraft camoner co cpemmeit

JAJTbHOCTBIO TI0JIETa
operate sKkcrIyaTupoBaTh; paboTaTh
package orcek
pod nacelle ronmona Ha nuIOHE
pressurise repMeTU3NpOBaTh
reliability nage:xxHocTsb
seek HaBOIUTH
short haul mecthas aBuaauHus
shut-down BeikITIOUEHUE (O6Uamest)
slat mpeakpbLIOK
tail assembly xBocroBoe onepenue



take-off run pazoer turboprop engine TypOOBHHTOBOI J1BH-

thrust reversal system cucrema peBepcu- raTeib

POBaHUS TATH ultimate range makcumaibHas JATbHOCTh

thrust-weight ratio TaroBoopyxeHHOCTh unpaved field rpynroBoii aspompom

turboprop aircraft camoner ¢ Typ6oBUH- wind tunnel aspomrHamuueckast Tpyba

TOBBIM JIBHTATE/IEM working section paGouast yactb
TEKCT

SOVIET PASSENGER AIRCRAFT

1. The USSR is one of the leading aviation powers of the world. The Soviet air-
craft industry and aviation are developing exceptionally fast. The total length of
Aeroflot's civil airlines exceeds 600,000 kilometers, and is longer than the air routes
of any other country in the world.

2. Modern passenger liners f I y over seas and the highest mountains, over the tor-
rid tropics and the frozen Arctic. Each year air communications are becoming more
reliable, more economical and more comfortable for passengers

3. Below is given the description of some Soviet passenger aircraft designed by
famous Soviet designers O. Antonov, G. Beriyev, S. llyushin, A. Tupolev and A.
Yakovlev.

Antonov Aircraft

4. The group of aircraft constructors headed by Oleg Antonov is known far
beyond the Soviet Union for the wide range of machines designed and built by it —
from the record-breaking An-15 glider and the baby An-14 plane to the giant An-22
air transport, the world's biggest turbo-prop aircraft, which broke 15 world records
during a single flight late in 1967, and lifted more than 100 tons of cargo to a height
of 7,800 metres.

5. The An-24V short and medium haul aircraft has excellent take-off and landing
qualities, great air worthiness, and high reliab i lity. Its basic (economy) version
carries 50 passengers with the baggage, plus 5.5 tons of freight. The cabin of the ba-
sic model can be readily converted either into a de luxe passenger aircraft or into a
pure cargo plane. The An-24V's take-off permits it to be used on grass airfields with
a ground hardness of six kilogrammes per square centimetre, or more.

6. The An-24V Mark Il combines high cruising speed with good landing and
take-off qualities, and can be operated from grass airfields. Take-off can be contin-
ued even in case of failure or shut-down of one engine. Completely modern naviga-
tional and radio equipment, and an effective deicing system enable it to give round-
the-clock service even in adverse meteorological conditions. When fitted with au x-
iliary fuel tanks the An-24V Mark Il has a cruising range of
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2,720 kilometres. On concrete runways its take-off run is under 600 metres.

7. The rear hold of the planes measures 1.4 metres by 2.85 metres,
and the front hold 1.1 metres by 1.2 metres.

Beriyev Aircraft

8. The Be-30 has been designed by the design bureau working under G. Beriyev. It
Is intended for carrying passengers, luggage and mail on the local airlines. Such fea-
tures as adequate thrust-weight ratio, low pressure undercarriage adapted for soft sur-
face airfields, and high-lift wing with low unit load make the Be-30 suitable for op-
eration from unpaved fields with a runway of 550-600 m.

9. The Be-30 is designed to carry 15 passengers. It can easily be re-equipped into a
freight version or ambulance.

10. The plane is powered by two turbo-prop engines developing 950 hp each. They
can be started either from the airborne or a ground electric starting system. The fuel
system of the plane is simple in design and reliable in operation. The four wing tank
compartments hold 1,000 kg of fuel giving the plane a non-stop range of 1,300 km. The
aircraft is equipped with a rigid dual-control system. It also has an effective deicer.

11. Such features as low take-off and landing speeds and the ability confidently to
proceed with the take-off and horizontal flight even in the event of failure of one engine
make for high reliability . and safety. Modern flight and navigational equipment, radar
and radio apparatus have made the plane an all-weather round-the-clock machine. The
equipment makes possible automatic approach for landing when the cloud height is on-
ly 50 m from the ground and the visibility 500 m.

The Be-30 cruises confidently at 480 km/hr.

Ilyushin's Aircraft

12. The constructors of Sergei Ilyushin's bureau have built many first-class planes.
The 11-12, 11-14, and 11-18 ranked among the best passenger planes of the period.

13. In 1968 the 11-62 went into commercial operation, carrying 186 passengers, plus
mail and freight, non-stop over a distance of 9,200 kilometres at a cruising speed of 900
kilometres per hour.

14. The great economy of this giant, aerodynamically perfect aircraft, ensures a high
load factor (payload and fuel make up 57 per cent of its speed gross weight) and rela-
tively low fuel consumption, with high speed and long range. The plane is easy to ser-
vice and the roomy baggage holds (48 cubic metres) make it possible to take an extra
cargo when there are few passengers. The flying life of the I1-62 is between 25,000
and 30,000 hours.

15. The 1I-76 jet transport appeared over Moscow on March 25, 1971, for the first
time.
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It is powered by economical-turbo-fan engines with the latest thrust reversal
system and is equipped with high-lift wings. The 1I-76 is characterised by low take-off
and landing speeds. The undercarriage is a multi-wheel device to ensure higher
ground negotiability. When the "legs" are in the down position the compartments in
which they are housed in the air are completely closed. The takeoff and landing runs
are short. This jet transport can be operated both from concrete runways of limited
length and from unpaved airfields.

The take-off weight is 150 tons, flight altitude 13,000 m and cruising speed
850-900 km/hr.

16. The flight and navigational equipment, radar and radio apparatus enable the
plane to fly on different routes at any time of the year and round the clock. The
airborne computer makes it possible to perform automatic flight along the route and
automatic approach for landing.

17. The cabin is suited for carrying various freight in containers. Special means
of mechanisation help cut down the ground time of the plane at the airport. The
large freight cabin of the 1I-76 is pressurised.

(to be continued)

YIPA’KHEHWA

|. Ilepesedume cnosocouemanus co caAedyROUWUMU MEPMUHAMU U3
mexcma: aircraft, airline, airliner, altitude, airfield, landing, range, take-
off.

ambulance aircraft, amphibian aircraft, bomber aircraft, cargo aircraft, civil air-
craft, combat aircraft, enemy aircraft, friendly aircraft, general-purpose aircraft,
heavier-than-air aircraft, high-altitude aircraft, high-speed aircraft, hypersonic air-
craft, lighter-than-air aircraft, long-range aircraft, low-speed aircraft, medium-range
aircraft, military aircraft, multi-purpose aircraft, passenger cargo aircraft, research
aircraft, short-haul aircraft, short-range aircraft, subsonic aircraft, transoceanic air-
craft;

cargo airline, domestic airline, internal airline, international airline;

helicopter airliner, long-haul airliner, long-range airliner, passenger airliner,
short-haul airliner, supersonic airliner;

ceiling altitude, cruising altitude, flight altitude, maximum altitude, medium alti-
tude, minimum altitude, operational altitude, safe altitude, sea-level altitude;

arrival airfield, departure airfield, factory airfield, grass airfield, ice airfield,
landing airfield, natural ground airfield;

all-weather landing, automatic landing, good landing, night landing, safe land-
ing, ski landing, water landing;

air range, aircraft range, cruising range, flight range, flying range, gliding range,
non-stop range, operational range, ultimate range;
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blind take-off, instrument take-off, subsonic take-off, vertical take-off, water
take-off.

1. Hasosume — pycave  cwosa,  uvaoupe  oougui  KopeHb €O CleOyroluMU
AHRUUCKUMU CTIOBAMU.

comet ['kOmit], carburettor ['kQbjurety], catapult ['kxtjpAlt], classification ["kIxslf'kelSin],
combination ['kOmil'nelSin], compass ['kAmpis], component [kim'pounint], compressor [kim'presi],
configuration [kin"flgju'relSin], correction [ki'rekSin], section ['sekSin];
cylinder [‘llindg], centre [sent; , circulation ["stkju'lelSin], deficit ['defisit], glycerine
["olisg'rln], incident ['Insldynt], medicine ['medsin], officer ['0fist], official [('fISil], process [“prouses],
specialist ['speSqllst ;
generator [‘Genrelty], apogee ['xpwGi:], gas [gxs], gravitation [grxi'telSin], navigation
["nx'gelSon], original [g'riGinl], perigee ['perlGi: , regulator ['regjulelty ;
fuselage [fjuzllQ:Z , budget [1AGIt], dirigible ['diriGpl], drainage [drelniG], engineer ['en-
G'nlg], longeron ['10nGyryn], ogival [ou'Galnl], regime [re'Zi:m], tonnage [tAniG \
mechanism ['mekinizgm], character [kxrlkt], chord [k0.d], chronograph ['krOnggrQ:f],
epoch [:pok], mechanic [mlkxnlk], scheme [skim], technics ['teknlks ;
parachute ['pxrgSut], chassis ['Sxsl], chauffeur [C0:fi], echelon [eSI0n], machine
[mq'Sin];
thermometer [T¢mOmltg], author ['0:Tq], cathode ['kxTOwd], isotherm [‘alsuTg:m], mathe-
matics ["mxTI'mxtlks], method ['me-Tgd], theorem ['Tlyrgm], theory [Thrl], zenith [zeniT];
phase [felz], diaphragm ['dalifrxm], graphic ['grxfik], philosophy [fI'10sifl], phonograph
[founggrQ:f], phosphor [f0sfe], photography [fit0grufi], physics [flzlks], sphere [sfl];
equivalent [I'kwiglint], equator [I'kwelty], quadrant ['kw0d-rint], quantitative ['kuOntltth],
quartz [kuQ:ts];
maximum ['mxksimim], approximation [("proks'melSin], axiom [xkskhm], complex
['kOmpleks], experiment [lIks'periment], export [ekspQ:t], reflex ['ri:fleks].
1. Ilepeseoume NPeoiodCeH U, obpawast BHUMAHUE Ha nepegoo
enazona t0 be B paznuunvix ynxyusx.
ad 1. Engines of modern airplanes are in the wing. In case of
thin wing sections engines are in pod nacelles beneath the wing. 2.
The geometrically similar model of the aircraft is in the centre of the
wind-tunnel working section. 3. The landing gear is under the fuselage.
© 1. Mach number is the ratio of air speed to the local velocity
of sound, 2. Fatigue is not a new problem. In fact it is a very old problem. 3. The main parts
of a vehicle structure are tanks, engine, guidance and payload compartments. 4. The exter-
nal source of heat IS
solar  radiation. 5. The principal characteristics of the atmosphere
are its density, temperature composition, and time variations. 6.
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B) 1. Air is compressible. 2. The density of Mercury is high. 3. Conditions for
life on Mars are not very favourable. 4. Above 30,000 feet oxygen equipment for men is
essential. 5. Jupiter is the largest of all planets. 6. Shielding of spaceships is necessary, but
the weight penalty is costly.

r) 1. The first task in the study of a rotor is to find the airflow surrounding it. 2.
The aim of this paper is to illustrate the significance of the heating problem. 3. The plan
of the chapter is to present first a brief discussion of noise factor. 4. The next problem is
to maintain adequate cabin pressure. 5. The next step in the design sequence is to estimate
the major characteristics of the vehicles. 6. The purpose of the landing gear is to support
the airplane on the ground and provide take-off and landing. 7. The purpose of the tail as-
sembly is to stabilize the airplane.

i) 1. The airplane is to reach the point of destination in two hours.
2. This new helicopter is to carry eight passengers. 3. These scientists
were to take part in the conference on vertical take-off and landing
problems. 4. More experimental results are to be obtained in order
to reach definite conclusions. 5. Hydrogen is to be wused in a number
of advanced propulsion systems. 6. The flight is to be made from Moscow to Leningrad.

7. The resistance of the atmosphere IS certainly
not to be neglected.
o) 1. Air currents are constantly moving with respect to the Earth.

2. The large missile-type booster was firing a piloted rocket-plane
into space. 3. Final launch preparations are conducted at the launch
pad area. 4. The pilot in flight is aided by a computer and the ground
radar. 5. The surface of Venus is perpetually shrouded by dense white
clouds.

IV. Ilepeseoume mnpeonoscenus, obpawas eHumarue Ha nepesod enazona to

have 6 pazruunvix gynxyusx.

a) 1. Mars has two very small satellites. 2. The Moon has a com
pletely airless environment. 3. Mercury has no satellite, so far as it
IS known. 4. The test pilot must have a strong heart, good lungs,
eyesight and hearing much above average and quick reflexes. 5. Un
like the Earth, the Moon has no atmosphere.

0) 1. The aircraft mechanic has to make vibration measurements
more carefully. 2. On landing the undercarriage wheels have to take
very large loads. 3. Two kinds of antennas have to be designed specifically for space
communications applications. 4. The unknown velocity functions have to be determined
from the following conditions. 5. Designers and scientists have had to solve many of the
problems of flight in space. 6. Before flight the airborne equipment has to be
thoroughly checked.
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B) 1. The reporter has already referred to the substantial variation in the density of
the atmosphere. 2. Many experiments have been carried out in an effort to control the tem-
perature distributions. 3. Attempts have been made to explain solar-flare increases. 4. Tur-
bojet engines have been built in many sizes, ranging from a few hundred pounds of thrust
to many thousands of pounds.

V.  Hauoume 6 mexcme ypoxka (abzayer  11—14)  necmanoapmmvle
enaeonwvl. Hazosume mpu d)Op]l/lbl amux 2i1acojlioe U uxX sHayeHue.

VI. Hauioume 6 mexcme ypoxa (abzaywt 5, 10 u 15) anaconer to be
u to have. Ompedenume ux ¢ynkyuro 6 npeonodicenuu u  nepeseoume  Ha
PYCCKUU A3bIK.

VIl. Omeemvme na éonpocwl k mexcmy.

1. What turbo-prop aircraft is the biggest in the world? 2. What cruising range has
the An-24 Mark 1l aircraft? 3. How many passengers can the Be-30 aircraft carry? 4. At
what speed does the Be-30 cruise? 5. When did the 11-62 go into commercial operation? 6.
What is the cruising speed of the 11-62? 7. When d i d the 1l-76 appear over Moscow for the
first time? 8. From what runways can the 11-76 be operated? 9. What is the take-off weight of
the 11-76? 10. What is the flighta I titu d e of the II-76? 11. What is the cruising speed of
the 1I- 67

YPOK 3

Jlekcuko-rpammaTnyeckHe Tembl ypoka: |. [lepeBoa TepMuHOJOTHYe-
CKHX ccuetannit. 2. Cnopa o6wero KOpPHsi B AHIVIMHCKOM H B PYCCKOM
asbikax. 3. Pynkuun raaroqos to be u to have (nosmoperue).

TepMuHBI K YPOKY
advisory route 3agaHHbIi MapIIPyT piston-engined aircraft camosner ¢ mopuHeBbIM
airframe ranep JIBUTATEJIEM
attachment kperuienue power un it cuaoBas ycTaHOBKa
design koHCTpyKIMs; MpeAHA3HAYATH scheduled route mapuipyr perynispHbIX
digital computer uudposas BbUHCITH- M0JICTOB
TelbHAs MallliHA specific fuel consumption ynenbHbIi pac-
ferry route neperoHOYHbIH MapIIPyT XOJT TOIUTUBA
flight deck xkaOmna skumaxa start up 3amyckathb
gangway mpoxoj1 (Mestcoy psdami Kpecer) structural design pacuer Ha. IPOYHOCTH
guide rail penbcoBas HanpaBisrOIIAs tail unit xsocroBoe onepenue
intake BO31YX03200pHUK tailplane xBocroBoe omnepenue
long distance flight moner Ha Gomnbiyro terminal airdrome koHeuHbIi a’3popoM
JJIBHOCTh thrust reverser pesepcep Tsru
multi-purpose aircraft MaororeneBoii camorer turbo-fan engine TypOoBeHTHIATOPHBII
nozzle cormio JIBUTATEND

performance characteristics ierHbie qaHHBIE
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TEKCT
SOVIET PASSENGER AIRCRAFT
(continued)
Tupolev Aircraft

1 The magnificent planes built by the designers working under Andrei Tu-
polev have long been world-famous. Back in the twenties and thirties his planes per-
formed a number of spectacular long-distance flights, including the first non-stop flight
from Moscow to the USA — across the North Pole. In 1956 the world's first jet liner, the
Tu-104, was introduced into service in the USSR. From it have been developed the Tu-124,
Tu-134, and Tu-154 civil airliners.

2. The Tu-134, designed for hauls between 600 and 3,200 kilometres, is po-
wered by two outboard turbo-fan engines, each with a thrust of 6,800 kilograms. This pow-
er, combined with the powerful mechanisation of the "clean" wing, and the advanced aero-
dynamic design, give the plane excellent take-off and landing characteristics. Its maxi-
mum fuel load is 13,500 kilograms, its maximum take-off run 2,100 metres.

3. The positioning of the engines in the tail unit of the fuselage and the well-
thought-out attachment have reduced the level of noise and vibration in the passenger ca-
bin (seating 72 passengers) below the accepted international standards.

4, The Tu-154 is a multi-purpose jet aircraft designed for routes from 500 to
5,500 kilometres, and is available in an economy version (seating 158 to 164 passengers),
tourist-class version (seating 146 to 152 passengers), and a combined first-class and tourist
version (providing 24 first-class seats and 104 tourist-class places).

5. The aircraft is powered by three rear-mounted engines, two located at the
base of the tail and one in the fin. Each develops a thrust of 9,500 kilograms. Specific fuel
consumption at cruising speed at an altitude of 10,000 metres is 0.79 kilograms per kilo-
gram of thrust per hour. Its normal take-off weight is 80 tons.

6. This airliner can f 1 y on two engines without losing altitude, and can con-
tinue flight at altitudes under 5,000 metres on only one engine. The airframe has great
structural strength, all main systems are duplicated, and some are triplicated.

7. The finish of the passenger saloons meets all the demands of modern in-
dustrial design. The ventilation, pressurization, and heating systems provide a pleasant mi-
croclimate, while the high cruising speed of 1,000 kph and the rear positioning of the en-
gines practically eliminate noise and vibration on the passenger deck.

8. To enable the aircraft to operate from underequipped airdromes, the Tu-154
has been fitted with an auxiliary power unit to start the engines and provide air-
conditioning to the cabins while grounded, and for checking systems without starting up
the main engines;
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also with a fuel tank filling system, and a semi-automatic system for loading and un-
loading containers of baggage.

9. The transport version of the Tu-154 can carry 30 tons of cargo
over 1,700 kilometres. It has a freight door on the port side measuring 2,100 millime-
tres by 3,400 millimetres. Guide rails for loading
containers or separate items of freight up to 4 tons weight, are pro
vided on the reinforced floor of the hold.

10 The flight-control, navigational, radio, and electronic equipment of
the Tu-155 ensure automatic control of flight in any weather conditions and automatic
approach for landing. The crew of the aircraft consists of three men. Provision is made
on the flight deck, however, for a navigator and an additional pilot.

n The supersonic, intercontinental Tu-144 airliner has ushered in the
era of supersonic passenger flight. The airliner has no tailplane since its variable-
geometry swept-back wing gives it good stability and control at both subsonic and
supersonic speeds. Its cruising range of 6,500 kilometres enables the plane to cover
the distance between Moscow and Khabarovsk in three hours.

12 The Tu-144 has two passenger saloons, one accommodating 18
first-class passengers, and the other 80 tourist-class passengers. The first-class cabin,
however, can be converted without difficulty to accommodate 40 tourist-class passen-
gers. For summer flights of under two hours' duration it is possible to re-seat the plane for
130 to 135 passengers.

13 The crew for the supersonic Tu-144 includes two pilots and a flight
engineer. The nose section of the fuselage can be depressed for better visibility during
take-off and landing, and the location of the equipment section immediately behind
the flight deck facilitates access to assemblies during flight and for preflight servicing.

! The plane is powered by four separately controlled turbojets whose air
intakes are automatically adjusted to flight conditions and whose nozzles are also ad-
justable. Each engine is fitted with a thrust reverser. All these features ensure very
economical operation and full flight safety. A semi-automatic system for loading bag-
gage is fitted, which greatly reduces turn around time. Operationally tested high-
strength aluminium alloys and titanium are used in the aircraft's construction.

Yakovlev Aircraft

15 The Yak- 40 has been designed by the design bureau working under
Alexander Yakovlev. It is designed to replace the obsolescent fleet of piston-engined
aircraft. It is equipped with reliable engines, collapsible passenger gangways and all-
weather round-the-clock navigation equipment.

16 Characteristics: overall length — 20 m, wing span — 25 m, wing
area — 70 sg. m, maximum range — 1,650 km, cruising speed — 550—600 km/hr, flying
altitude— 4,000-6,000 m, payload — 2,500 kg, seats (main version) — 24, seats
(tourist version) —31,

17

Ompedakmuposars u onybrnuxkosasn Ha catime PRESSI ( HERSON )



take-off and landing run — 340-360 m, power plant — 3 engines, each developing a
thrust of 1,500 kg.

17, It is a fact that operating aircraft from unpaved airfields is characterised by
certain specificities. These have been taken into account in the design. The Yak-40 en-
gines are arranged at a sufficient height from the ground. The air intakes are so arranged
that the wing protects the engines from pebbles and mud thrown up from the ground by
the undercarriage wheels. The pressure in the tyres does not exceed 4 kg per sg. cm. This
makes it possible for the aircraft to take off from runways whose hardness is about 5 kg

per sg. cm.
YIIPA’)KHEHUSA

l. 1lepeseoume CII0BOCOYEeMAHUs co CreoVIouUMU mepmuHamu us
mexcma: airdrome, characteristics, design, equipment, load, route.

Civil airdrome, helicopter airdrome, landing airdrome, main airdrome, marine
airdrome, reserve airdrome, sea airdrome, terminal airdrome, underground airdrome, wa-
ter airdrome;

aerodynamic characteristics, air characteristics, aircraft characteristics, flight cha-
racteristics, flying characteristics, landing characteristics, manoeuvring characteristics,
military characteristics, performance characteristics, take-off characteristics;

aerodynamic design, clean aerodynamic design, poor aerodynamic design, struc-
tural design, wing section design;

aeronautical equipment, aircraft equipment, airfield equipment, airport equip-
ment, aviation equipment, emergency equipment, navigation equipment, training equip-
ment;

aerodynamic load, air load, cargo load, commercial load, flight load, fuel load,

full load, passenger load, pay load, useful load;
advisory route, air route, domestic route, ferry route, intercontinental route, pas-

senger route, scheduled route.

1. Hazosume pycckue cnosa, umerowue o00wuil KOpenb CO CAeOVIO

wumu AHSTUUCKUMU CIOBAMU.
parameter [pirxmit)], center [sent; , cylinder [sllindg], filter ['fllty], mano-

meter [mqnOmitg];

propeller [prou'pel], adapter [gdxpty], booster [‘tusty], container [kin'telng], emitter
[mitq];

accumulator [r'kju:imjuleltg], collector [ki'lekt]], commutator ['kOmjutelts], compressor
[kim'presy], detector [dI'tektt], generator [Gengrelt]], indicator [ldlkelt]], modulator ['mOdjuleltq],
regulator ['regjuleity ;

classification ['kiIxsifi'kelS;n], approximation Ai"prOks'melSin], communication
[kymju:nl'kelSgn], gravitation ["grxi'telSin], ionisation ["alinal'zelSyn], navigation ["nx'gelSin], opera-
tion ["Opt-'relSyn], orientation ["0:rlen'telSin], vibration [val'trelSin];

correlation ['kOrl'leSin], accumulation [¢"kjumju'lelSin], calculation ['kxIkju'lelSin],
circulation ["stkju'lelSgn], modulation ["'m0dju‘lelSin];
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transmission [trxnzmiSn], commission [k¢miSin], discussion [dIskASgn], emission
[I'mISin], precession [pri'seSyn];

corrosion [kg'rouZin], collision [kgliZin], diffusion [dI'fjuzin , division [dI'lZn], ero-
sion [I'rouZgn];

aeronautics ["Fryn0:tlks], acoustics [rkustlks], astronautics ["xstrgn0O:tlks], dynamics
[dal'nxmlks], electronics [llek'trOnlks], technics ['teknlks], statics ['stxtlks];

astronomy [is'trOongml], artillery [Q:'tllgr]], chemistry [kemisitrl], geometry [GI'Omitri],
philosophy [fI'l0sfl], energy [engGl], laboratory [lftOrgter(], theory ['Tlgrl], trajectory ['trxGlkigrl];

aluminium [*xljuminjgm], calcium [kxlsigm], cadmium ['kxd-migm], plutonium
[plutounjgm], radium ['reldjgm], strontium ['strOnSlgm], vanadium [w'neldjom];

profile [proufil , automobile ['0:tymgil], console ['kOnsul], dipole ['dalpoul], module
['mOdjul].

. llepeseoume npeonooicenuss, obpawas 6HUMAHUE HA NEPesoo
anazonos 1o be u to have 6 pazruunvix gpynxyusix (nosmopenue).

1. Compared with Jupiter, Saturn is somewhat smaller and less dense. It rotates
more slowly and its axis of rotation is much more inclined to its orbit. I'ts distance from
the Sun is twice that of Jupiter. 2. The digital computer is the most powerful ally of our
thinking available at present. 3. Titanium has a melting point of 3074°F. 4. Laser using
very powerful and narrow beams of light is a promising means of communication. 5. The
purpose of the wing is to support the aircraft in the air. 6. At present, one of the two
planned launch pads is under construction, and design of the other is nearing completion.
7. The modern airplane has evolved from a primitive structure of wood, wire, fabric and
dope to a very complex structure. 8. In the latest three-engined airplanes two engines are
mounted on each side of the aft fuselage and one engine is inside the extreme rear of the
fuselage. 9. In the past wood has been widely used in aircraft construction. 10. The cause
of the boundary layer is the friction between the surface of the wing and the air. 11. The
control of a I | international and world records is through the medium of the International
Astronautical Federation. 12. Instruments necessary for space experiments have to have
high sensitivity. 13. The Earth is wider at the equator than it is at the poles.

\VA Hatioume 6 mekcme ypoxa (ab3ayvr 6—10) necmanoapmmuvie
enazonvl. Hazosume mpu ghopmvl smux 2nazonos u ux 3uaverue.
V. Hatioume 6 mexcme ypoka (abzayvt 11 u 12) enaconwt to be u

to have. Onpederume ux ¢ynkyuro 6 npeonodxcenuu u nepegedume  Ha
PYCCKUUL A3bIK.

VI. Omeemvme Ha 80NPOCHL K MEKCNL) .

1. When was the Tu-104 introduced into the service? 2. What versions is the Tu-
154 available in? 3. What engines is the Tu-154 powered by? 4. What is the normal take-
off weight of the Tu-154?
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5. What airliner has ushered in the era of supersonic passenger flight? 6. What is the
cruising range of the Tu-154 airliner? 7. In how many hours can the Tu-144 cover the distance
between Moscow and Khabarovsk? 8. For what purpose can the nose section of the Tu-144 fu-
selage be depressed? 9. What metals are used in the construction of Tu-144? 10. What are
the main characteristics of the Yak-40 aircraft?

YPOKA4

JleKcHKO-rpaMMaTHYecKHe TeMbl ypoka: 1. llepeBoj TepMHHOJOIHUECKHX
couerannil. 2. Cnosa oflero KOPHS B AHIJIHACKOM 4 B DPYCCKOM f3blKax.
3. Bpemena rpynnu Indefinite, Continuous, Perfect u Perfect Continuous
JeficTBUI€bHOIO 3aJ0ra.

TepMuHBI K YPOKY

accommodate pasmerarsb payload mone3Has Harpyska
coaxial rotors coocHble Hecymiie BHHTBI  PIStON engine moprHeBoi ABUraTeb
cut out BeIKITFOUATE (O8ucamerv) strut croiika; momKoc
free-turbine engine meurarens co cBo-  suspension platform momeecuas riarhop-

001HOM TypOUHOI M
hinged seat otkuaHOE cHIeHBE tail rotor xBocToBOI BUHT
life-support system cucrema sxu3Heobec- touchdown npusemsenue; kacanue

TICUCHUS

TERCT
SOVIET HELICOPTERS

Kamov Helicopters

1 Long experience in the USSR with helicopters with coaxial
rotors has proved their main advantages — great manoeuvrability,
small size, high payload, and great effectiveness. The coaxial system
has also enabled the designers to dispense with a tail rotor (which
usually consumes about 10 per cent of the power developed by the
engine).

2. These qualities are particularly in evidence in the Ka-26 multipurpose helicopter devel-
oped by Nikolai Kamov's group of designers.

3. For passenger and freight carriage a comfortable cabin can be
fitted with heat and sound insulation and a heating and ventilation
system. In this wversion the helicopter seats six passengers with their
baggage, while a seventh passenger can be accommodated beside the
pilot. The deck of the cabin is fitted with a hatch through which passengers can be embarked
or landed by the machine's hoist without touchdown.

4. The Ka-26 is adapted for crop spraying by replacing the cabin
with a 900-litre plastic-glass tank for liquid insecticides and weed-
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killers, with a maximum rate of spray of ten litres per second. For bulky loads up to 900
kilogrammes, the helicopter can be fitted with a suspension platform; and as a "flying
crane" for construction jobs, and to carry tubes, containers, and other large-sized loads up
to 900 kilogrammes for short distances, it is fitted with a cargo sling and hook.

5. The Ka-26 is powered by two reliable and economical air-cooled, 9-
cylinder piston engines, each rated at 325 hp. Average fuel consumption at cruising speed is
between 210 and 230 grammes per horsepower per hour. In the event of failure of one en-
gine, the helicopter can continue on horizontal flight; if both engines cut out it descends
and lands safely by autorotation. With two auxiliary fuel tanks the machine has a range
of 1,200 kilometres.

6. The crew of the helicopter normally consists of the pilot only, but pro-
vision can be made for dual controls, if required. The radio and navigational equipment
fitted permits the Ka-26 to be used round-the-clock in any kind of weather. The latest
reliable and durable materials are extensively used in its construction, the rotor blades,
for example are made of glass plastic.

Mil Helicopters
7. The team of constructors led by Mikhail Mil is well known around the
world for their helicopters.
8. The V-8 helicopter is built in two versions — all-passenger, and com-

bination passenger/freighter. The first accommodates 28 to 32 passengers in soft, com-
fortable seats. Large rectangular windows, giving a good view, an efficient system of air
conditioning, ventilation and heating, a low level of vibration, and excellent sound in-
sulation provide comfortable, non-fatiguing flight. The passenger/freighter version has
a hold of 23 cubic metres for four tons of cargo and is fitted with 24 hinged seats along
the sides. A special hatch and on-board steps are provided at the stern end of the cabin.
Large-dimension loads can be carried by means of a special sling. Both versions of the V-8
can be quickly converted for medical use carrying 12 stretchers, with a seat for a medi-
cal attendant.

9 The navigational equipment installed, auto-pilot, and de-icing system
enable a crew of two to operate the helicopter day or night and in any kind of weather.
Its designed cruising speed is 250 kph with a take-off weight of 11.1 tons, and 220 kph
with a weight of 12 tons. Its cruising range at 11.1 tons (with 2.6 tons of payload) is
455 kilometres, and at 12 tons (with 3.45 tons of payload) 440 kilometres.

10 The Mil team have also developed a family of heavy helicopters —
the Mi-6, V-10, and V-10K.
n The Mi-6 — the biggest and most powerful helicopter in the world

— holds fourteen world records, and has been called the "king" of helicopters in the
Western press. It can be used for all types of operation. In its transport version it has a
cargo hold of 80 cubic metres, big enough to accommodate an omnibus or outsize
freight
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measuring 11.5x2.3x2.6 m and weighing up to 12 tons. In addition, it is fitted with
external suspension equipment and can carry 8-ton spans, bridges, or other bulky loads.
Hinged seats along the sides of the hold provide accommodation for 65 passengers where
required. It can also be quickly converted for ambulance service, with accommodation for
41 stretchers.

12 The Mi-6 is powered by two 11,000 hp turboshaft free-turbine engines.
The turbines allow the revolution speed of the main rotor to be altered independently of
the operating speed of the engines. Output at each speed remains unchanged up to an alti-
tude of 3,000 metres even in high atmospheric temperatures. Its navigational equipment,
improved radio apparatus, and automatic pilot ensure safe flying in adverse weather con-
ditions, day or night.

13 The Mi-6 is served by a crew of five, develops a maximum speed of
300 kph and has a cruising speed of 250 kph. With a fuel load of 9,805 kilogrammes, it
has a cruising range of 1,050 kilometres.

“u A successor to the Mi-6 was developed in the V-10 in 1965. It has set
two world records by lifting 25 tons of cargo to an altitude of 2,830 metres, and five tons
to an altitude above 7,000 metres.

5 The V-10 helicopter has a four-strut undercarriage with a track of more
than six metres and a ground clearance of 3.75 metres. Outsize loads weighing to 15 tons
can be lifted on a special platform (8.5 m x 3.5 m) attached beneath it by special hydrau-
lic grips. In addition it is fitted with special suspension gear for transporting loads up to
eight tons. The freight hold has a capacity of 60 cubic metres, and is fitted with 28 hinged
seats. The V-10 is operated by a crew of three. In field conditions its main engines are
started by a turbo-generator.

6 The V-10K is a short-legged variant of the V-10. It is capable of lifting up
to 11 tons of cargo attached to a long steel cable. An additional cabin fitted under the fu-
selage enables the pilot to control the helicopter during erection work and to watch the
behaviour of suspended cargo. A special automatic pilot maintains the machine in a defi-
nite position to prevent the cargo swinging and thus reduces erection time.

YIIPA’KHEHUA

|. Ilepeseoume crnosocouemanus co credyiowumu mepmunamu uz mexcma: blade,
helicopter, hold, rotor, seat, tank, undercarriage.

airscrew blade, all-metal blade, fixed blade, helicopter blade, main-rotor blade,
propeller blade, rotor blade;

all-purpose helicopter, ambulance helicopter, amphibious helicopter, civil heli-
copter, commercial helicopter, compound helicopter, high-performance helicopter, hospit-
al helicopter, jet helicopter, marine helicopter, multipurpose helicopter, one-man helicop-
ter, production helicopter, research helicopter, single-seat helicopter, training helicopter,
transport helicopter;

baggage hold, cargo hold, forward hold, freight hold, luggage hold, nose hold,
rear hold;
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coaxial rotors, folding rotor, front rotor, helicopter rotor, highspeed rotor, lifting
rotor, main rotor, rear rotor, single-bladed rotor, three-bladed rotor, twin-bladed rotor;

belt seat, cabin seat, cockpit seat, ejection seat, forward-facing seat, rearward-
facing seat, tip-up seat, triple seat, twin seat;

fuel tank, gas tank, gasoline tank, liquid tank, oil tank, oxidant tank, oxidizer

tank, oxygen tank, petrol tank;

bicycle undercarriage, fixed undercarriage, hydroski undercarriage, main under-
carriage, nose undercarriage, retractable undercarriage, seaplane undercarriage, ski un-
dercarriage, ski-wheel undercarriage, tail  undercarriage, tricycle undercarriage,
wheel undercarriage.

1. Hazoseume pycckue cnosa, umerowue oouuli KOpers co ciedyroumumu ame-
JUUCKUMU CTLOBAMU.

stabilize ['stxillalz], activize ['xkthalz , centralize ['sntrqlalz], localize ['lukglalz], normal-

ize ['nOmglalz], specialize ['speSilalz , standardize ['stxndidalz];

modify ['m0difal], classify ['kIxsIfal], electrify [I'lektrifal], gasify ['gxsifal], identify
[al'dentlfal], intensify [In‘tensifal], qualify ['kuOlifal ;

vibrate [val'trelt , demonstrate [demgnstrelt], evacuate ['xk-juelt], integrate [Intigrelt],
regulate ['regjulelt], simulate ['simjulelt], ventilate ['entllelt];

active ['xktl], effective [I'fektl], extensive [lks'tenslv], negative ['negith], passive ['pxsi],
primitive ['primith], positive ['p0zith];

experimental [eks"perI'mentl], continental ['kOntl'mentl], functional ['fAnkSinl , global
[gloubgl], local [loukgl], orbital ['0:bItl], radial [reldjl], universal ["ju:nl'vg:sql], visual
[Zjugl];

electrical [I'lektrikil], cosmic [kOzmlk], conical [kOnlkgl], mechanical [ml'kxnlkgl],
technical [teknlkgl], theoretical [TIfre-tlkgl], automatic ["0:t¢mxtlk], hydraulic [hal'dr0:lIk], metal-
lic [ml'txllk], seismic ['salzmlk].

1. llepeseoume  npeonoowcenus, obpawas  GHUMAHUE HA — NEPEBOO
CKA3YeMbIX, BLIPAIICEHHBIX — 2NA20NAMU 8  paA3TUUHBIX 8peMeHax  epynnol
Indefinite oeiicmeumenvrozo 3anoea.

1. The term "moon" denotes, in general, a natural satellite of any planet. 2. The
Moon shows only one face to the Earth. 3. Air flows over and under the wing of an air-
plane. 4. The rocket engine does not take in any atmospheric air. 5. The decrease in air
density results in a corresponding decrease of air pressure. 6. Galileo discovered the tele-
scope in 1609.7. K.E. Tsiolkovsky, the father of Russian astronautics, gave solutions con-
cerning the weightless state before the turn of the century. 8. On October 4, 1957, the So-
viet Union put Sputnik 1 into orbit. It weighed 184 pounds and travelled in an elliptical
orbit. 9. Space flights to the Moon open the possibility of flight to near-by planets. 10. The
manned orbital laboratory will weigh several hundred tons. It will rotate slowly to provide
an artificial
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gravity field. 1t will provide a unique capability for a great number of experiments. 11. Sa-
tellite investigations will refine our understanding of the gravitational attraction of the
Earth. 12. Interplanetary flights will be essentially the same as trips to the Moon. 13. In
this section we will discuss jet propulsion systems. 14. Experts will watch a trial firing of a
ballistic missile.

V. llepeseoume  mpeonooicenus, oopawas  GHUMAHUE Ha  nepesoo
CKA3)yembulx, 6bIPAICEHHbIX aaazoaamu 6 PA3TUUYHBIX epeMerax cpynnbl
Continuous deticmeumenvrozo 3ano2a.

1. At present the design of the aircraft is nearing completion.

2. During rotation, two basic forces are acting wupon the main rotor
blades of the helicopter. 3. Titanium alloys are finding extensive applications as structural
materials in aircraft, 4, Fatigue of materials
IS assuming more and more importance. 5. Scientists are trying to
develop new means of communication. 6. Some stars are moving away
from the Earth, and some towards the Earth. 7. Space flight is no
dream of the distant future. It is happening already every day.
8. The equipment on board the space station is functioning normally.
A special command and measuring complex is controlling the flight
of the automatic station. 9. Many volunteers are subjecting their
bodies to "g" forces in the -cabins of centrifuges. These tests are giving
information  about man's reaction to "g" force. 10. Some scientists
are working to improve pressure suits. Others are working to improve
gjection techniques. 11. Witnesses reported that the airplane was flying
east and then turned and started to fly west. At that moment the plane
was flying at a constant speed.

\Y4 Ilepesedume NPeoodCce s, obpawas BHUMAHUE Ha nepesoo
ckazyemvlx, svipadicennulx enaconamu ¢ Present Perfect u Present Perfect Continuous oeiicm-
6UMENbHO2O0 3aj102cA.

a) 1. Wind tunnels have played an important part in the development of airplanes. 2.
The main objective of every aircraft designer has always been — "more thrust — less drag" and
"more lift — less weight". 3. This new experimental airplane has reached speeds in excess of
4,000 mph and altitudes above 125,000 ft. 4. The thin wall has become
the most important structural element of advanced aircraft, missiles,
and space vehicles. 5. Aerodynamic forces during the launch flight,
are of great concern and have been the cause of many launch failures.
6. Several hundred years of telescopic exploration of the universe
have resulted in the catalogueing, naming, and numbering of thousands
of the observable millions of stars. 7. The rapid advances in the field
of astronautics have made possible the serious planning of space exploration. 8. Cosmic rays
have played a tremendous role in nuclear physics since their discovery early in this cen-
tury. 9. The computer has
brought about the most profound revolution in our scientific processes since the appear-
ance of the homo sapiens *. 10. From the earliest

1 . N
homo sapiens — zam., yenoBek kak pazymHoe cyiectBo. [lonstue, BBenéHHOE JIunHeeM Juist 000-
3HAYEHHUS YEIOBEKa KaK OMOJIOrMYEeCKOro BUAA.
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days of science fiction, manned space travel has been the ultimate goal of astronautics.

0) 1. Since the launching of the first man-made satellite, scientists all over the world
have been discussing the vital question of re-entry. 2. During recent years the problem of
re-usable space vehicles has been attracting much attention. 3. Over the past decade the
laboratory has been developing different life-support systems.

VI.  Haioume 6  mexcme  ypoka  (abzay  10)  mecmanoapmmvle  2maeonol.
Hazosume mpu ¢hopmwvl smux 2na2onos u ux 3uaveHue.

VIl. Haioume 6 mexcme ypoxa (abzayvr T—9) enaconvt to be wu
to have. Onmpederume ux  ¢ynkyuro 6  npeonodsicenuu  u - nepeseoume  Ha
PYCCKUU A3bIK.

VIIl.  Omeemvme na 6onpocwsi xk mexcmy.

1. What are the main advantages of helicopters with coaxial rotors? 2. By what engines
Is the Ka-26 helicopter powered? 3. What is the range of the Ka-26 with two auxiliary fuel
tanks? 4. What materials are used in the Ka-26 construction? 5. In how many versions is
the V-8 helicopter built? 6. What provides comfortable, non-fatiguing flight in the V-8
helicopter? 7. What are the main characteristics of the V-10 helicopter? 8. What helicopter is
the biggest and most powerful in the world? 9. What ensures safe flying of the Mi-6 helicopter
in adverse weather conditions? 10. What undercarriage has the V-10 helicopter?

YPOKS5

JlekcHKO-rpaMMaTHYecKHe Temsl ypoka: 1. Ilepesox TepmuHOJOrHue-
CKEX coderannfl. 2. Caopa ofmero KOpHS B aHIJIHHCKOM H B PYCCKOM
ssuikax. 3. ComocrabjeHnre IJIarOJbHONO YIpaBJEHHS [PEAJOraMH B 2HT- .
AUACKOM M B PYCCKOM fI3HIKax (neflcTBHTenbHBIH 3akor). 4. IlepdekTHmH
HH(}JHHHTI/IB B COUYETAHHH ¢ MOJAABHLIMH [J1aroJaMHu.

TepMuHBI K YPOKY

aCCessories BCIIOMOTATENbHBIC Aarperarsl electric aileron amepon c anekrponpu-
aft cabin xopmoBas kaOuHa BYIOM
airfoil mpodwue xpoia elevator pynab BBICOTHI
aspect ratio oTHOCHTETBHOE YITTHHEHUE empennage XxBOCTOBOE ONIEPEHUE
brace pacuanka flight control cucrema ynpasnenus ca-
cantilever xoucomnn MOTETOM
component arperar floatation gear moraBkoBoe Iraccu
continuous aileron #epaspesHoii 3J1e- framework pama

poH inflight trimming 6anancupoBka B mo-
control stick pyuka ympaBneHus JIeTe
cowling kamot landing gear maccu
dihedral momepeuroe lift nompemuas cuna
diving rudder pynb BeICOTHI lifting surface Hecymmas MOBEpPXHOCTH
drag 1106oBo€ cormpoTHBIICHHE mount ycraHoBKa
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nacelle mortoronmona rudder pyias HampaBiICHHS

pitch TtaHraxx; BBIMOMHATE JBHKEHHE sweptforward wing kpsuto 00OpaTHOIA
TaHTraXKa CTPEJIOBHTHOCTH
pod roumona; KOHTEHHEp tail section xBocToBOIi OTCEK
pontoon moraBok trailing edge 3anmusis kpomka
power plant gpuratens, cuioBas — ycra- vorticity 3aBHXpEHHOCTh
HOBKa yaw rudder pysib HanpaBiICHHS
reposition u3MeHSATH IOJIOKEHHE up-going aileron oTKIOHSIOLIUIICS BBEPX
retract youparp AIIEPOH
TEKCT
AIRPLANE COMPONENTS
1 The major components of airplanes can be divided into six main parts: fuse-
lage, wings, empennage, flight controls, landing gear or floatation gear, and nacelles. (See
Fig. 1.)
2. The fuselage is the main body of the airplane and contains the pilot's com-

partment (cockpit) and passenger and baggage compartments. The cockpit contains the
flight controls and instruments. The larger part of the fuselage contains passenger seats or
cargo space and usually some provision for baggage.

3. The wings are the main lifting surfaces which support the aircraft in flight,
and they are attached to a strongly-built or stressed section of the fuselage.

4, The empennage, more commonly known as the tail section, consists of a ver-
tical stabilizer and rudder and the horizontal stabilizer and elevators.

5. The three basic flight control surfaces are the ailerons, the elevators, and the
rudder.

6. The ailerons are located at the trailing edge and near the tips of the wings.

When one is raised, the other lowers, and the airplane banks or rolls. The lowered aileron
increases | i ft causing the wing to rise, while the raised aileron reduces i ft, causing
that wing to drop. These modifications to the airfoil impose additional drag. The lowered
aileron presents a relatively greater amount of drag than the raised aileron, resulting in a
tendency to skid. To overcome this, a differential control mechanism causes the up-aileron
to move a greater distance than the down-aileron for a given control movement.

7. The elevators are hinged to the horizontal stabilizer and control the airplane's
movement up and down about the lateral axis. When the control stick is moved forward,
the elevators lower, and the airplane dives, and vice versa. Because more force is neces-
sary to climb than to descend, on most airplanes the maximum number of degrees the ele-
vators can be raised is greater than the maximum number of degrees they can be lowered.
Thus, the stick can be pulled back farther than it can be pushed forward. Where necessary,
the pilot is aided in moving this control by a differential mechanism. Many newer aircraft
possess a different method of controlling pitch. This method combines the horizontal sta-
bilizer and the elevators into a single surface known as the controllable horizontal tail.
This surface
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gives easier manoeuvring of the aircraft at transonic speeds. The whole surface can be
repositioned from the cockpit when inflight trimming is necessary.
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Vi / [__B(
gy N
/2 _//E
7

o0,
ﬂ

Fig. 1. Turbojet Airplane Components
1 — elevator; 2— stabilizer; 3 — engine nacelle; 4 — aileron; 5 — wing; 6 — undercarriage
housing; 7 — leading edge flaps; 8 — fuselage; 9 — fin; 10 — rudder; 11 — main undercarriage
wheels; 12 — nose wheels; 13 — crew's canopy

8. The rudder is hinged to the vertical stabilizer (fin), and it controls the movement
of the airplane around the vertical axis. The right pedal moves the rudder and the aircraft
to the right. The left pedal works similarly.
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) The main landing gear or wheels are attached by struts and
braces to the fuselage and often to the wings outboard of the fuselage.
Usually a smaller wheel supports either the nose or tail of the airplane.

10 Flotation gear for landing on water consists of pontoons or floats. Some
airplanes are equipped with skis for landing on snow.
n Nacelles are compartments housing the power plant or engine and its acces-

sories. The nacelle is usually covered with a detachable cowling and contains a framework
or engine mount which is attached to the fuselage or airframe.

YIIPA’KHEHUA

|. Ilepeseoume cnosocouemanuu co credyowumu mepmunamu uz mexcma: aileron,
cabin, elevator, flap, fuselage, landing gear, nacelle, pod, rudder, stabilizer, wing.

balanced aileron, continuous aileron, down-going aileron, drooped aileron, electric
aileron, external aileron, fixed aileron, lowered aileron, moved-up aileron, outer aileron,
powerful aileron, power-operated ailerons, simple aileron, slotted aileron, tapered aileron,
unbalanced aileron, up-going aileron, wing-tip aileron;

aft cabin, air-conditioned cabin, airtight cabin, baggage cabin, cargo cabin, clear-
view cabin, closed cabin, conditioned cabin, crew cabin, enclosed cabin, hermetic cabin,
luggage cabin, open cabin, passenger cabin, pilot's cabin, pressure cabin, pressurized ca-
bin, single-seat cabin, soundproofed cabin, two-seat cabin;

down-elevator, lowered elevator, outer elevator, up-elevator; brake flap, full-span
flap, high-lift flap, landing flap, lowered flap, manually operated flap;

aft fuselage, center fuselage, drooping-nose fuselage, front fuselage, lift fuselage, mo-
nocoque fuselage, pressurized fuselage, rear fuselage, round fuselage, semi monocoque fuselage,
sharp-nosed fuselage, soundproofed fuselage, supersonic fuselage, upper fuselage;

bicycle landing gear, extended landing gear, fixed landing gear, four-wheel landing
gear, multiple-wheel landing gear, nonretractable landing gear, nose-wheel landing gear, re-
tractable landing gear, single-wheel landing gear, ski landing gear, tail-wheel landing gear,
tricycle landing gear, wheeled landing gear;

cockpit nacelle, engine nacelle, inboard nacelle, inner nacelle, outboard nacelle,
outer nacelle, pod nacelle, single-engine nacelle, two-engine nacelle;

cargo pod, drop pod, engine pod, jet pod, nacelle pod, passenger pod, power pod,
rocket pod, underfuselage pod, underwing pod, wing-mounted pod, wing-tip pod;

aerodynamic rudder, diving rudder, electric rudder, fixed rudder, neutralized rud-
der, yaw rudder;

adjustable stabilizer, horizontal stabilizer, mechanical stabilizer, movable stabiliz-
er, vertical stabilizer;

arrow wing, cambered wing, cantilever wing, crescent wing, delta wing, dihedral
wing, double-cambered wing, double-delta wing, high
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wing, high-aspect-ratio wing, high-lift wing, highly swept wing, high-speed wing, lifting
wing, long wing, low wing, low-aspect-ratio wing, low-drag wing, low-lift wing, low-
mounted wing, low-speed wing, main wing, minimum-drag wing, multispar wing, nonlift-
Ing wing, one-piece wing, port wing, sharp leading-edge wing, single-spar wing, starboard
wing, straight wing, subsonic wing, supersonic wing, swept wing, sweptback wing, swept-
forward wing, tapered wing, transonic wing, unswept wing, untapered wing, zero-aspect-ratio
wing, zero-span wing.

Il. Hazoeume  pycckue cnosa, umerowue oOwuli  KopeHb cO  cleody
FOWUMU AH2TUUCKUMU CLOBAMU.

aviator [‘ellelts], cosmos [k0zm0s], instrument [Instrumgnt], material [mgtigrigl], meridian
[mg'ridin], meteor ['mi:tjy , moment [moumgnt], motor ['moutt], proton [proutOn], radiator ['reldleltq],
start [stQ:t];

problem [prOlgm], attack [itxk], bomb [t0m], cabin [kxtin , chord [k0.d], comet

['kOmIt], mass [mxs], matrix ['meltriks , orbit [Orlit], platform ['pIxtf0:m], rocket ['rOkit];

atmosphere ['xtmgsfig], amplitude [xmplitju.d], capsule ['kxpsju:1], figure ['flg], ma-
chine [m¢Si:n], minute ['minit], molecule ['mOlIkju:l], phase [felz], structure [strAkCq], turbine
[tghin], zone [zun ;

aeroplane [Frgpleln , aerodrome [Frgdroum], anode ['xnwud], biplane [‘talplein], cosmo-
drome [kOzmgdroum], course [k0:], ellipse [I'llps], gyroscope [Galgrgskup], meteorite [mi:tjralt |
parachute ['pxriSut], satellite ['sxtolalt].

I1l.  Ilepeseoume NPeoIoNCcersl, oopawyas GHUMAHUE HA nepesoo
CNIeOVIOUUX 271a20T108 8 PA3IUYHBIX BDEMEHAX OeliCIBUMENIbHO20 3a102d.

to affect 6ozoeticmsosams na; t0 approach npubmucamoca x; to encounter cmaxu-
samucsi C, exooums 6; 10 follow credosams 3a; to influence erusmo na; to mention ynomunameo
0; 10 orbit epawamoecs sokpye; to enter sxooums 6; evixooums na; to rely nonracamocs
HA.

1. Science affects our life today and tomorrow. 2. The rotation of the Earth af-
fects the movement of the air. 3. Changes in air density affect the flight of an airplane. 4.
Many factors affect the heating of a missile. 5. The airplane approached the runway and
landed safely. 6. Under these conditions the Reynolds number approaches very large val-
ues. 7. When a spaceship encounters the atmosphere, the friction of the gas molecules
against the surface of the ship generates heat. 8. The artificial satellite entered the Earth's
atmosphere and burned. 9. At a preset time the artificial satellite entered the orbit around
the Moon. 10. The reentry phase of the space vehicle flight follows a ballistic trajectory. 11.
The fluid follows the contour of the tank very closely. 12. The selection of the propulsion
engine influences the over-all characteristics of the vehicle. 13. On October 4, 1957, the
event occurred that will-greatly influence the future of all mankind. This
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event will affect us not only from a technical, scientific and military point of view, but al-
so socially, politically and economically. 14. The previous reporter did not mention
the following details of the inertial guidance system. 15. The Moon orbits the Earth about
once a month. 16. As the spacecraft orbits the Earth, the centrifugal force balances the
force of gravity. 17. Unmanned spacecraft rely completely on automatic instrumentation
to gather scientific data.

V. llepeseoume  npeonooicenuss, obpawias GHUMAHUE HA  NepPesoo
nepghekmuo2o UHGUHUMUBA 8 COUeMAaHULU ¢ MOOAILHBIMU 211A20JIAMU.

1. The aerodynamisists must have carried out the aerodynamic analysis of the air-
craft. 2. Some of the largest meteorites, such as the Sikhote-Alin meteorites of 1947, must
have had masses of 70 tons or more when they entered the Earth's atmosphere, and the me-
teorites that created some of the large craters, such as the one in Arizona, must have been
even bigger. 3. The dark side of Mercury may have been one of the coldest places in the
solar system. This situation must have produced some very interesting effects on the geol-
ogy of the planet. 4. The pilot may have lost the control. 5. Viscous forces may have pro-
duced vorticity. 6. As you may have learned at school, the speed of sound in air varies
with the temperature. 7. Most readers may have heard of the variety of ideas to produce
artificial gravity.

V.  Haiioume 6 mexcme ypoka (ab3ay 6) Hecmanoapmmvle — 21a207bl.
Hazosume mpu ghopmuvl smux 21a20106 u ux 3uayeHue.

VI. Hatioume ¢ mexcme ypoxa (abzauyvr T—11) anacon 10 be. Onpeoenume eco
(DyHKYUIO 6 NpediodceHUU U nepeseoume Ha PYCCKULL A3bIK.

VIIl. Omeemvme na 6onpocwi k mexcmy.

1. What are the major components of an airplane? 2. What does the fuselage con-
tain? 3. What are the wings attached to? 4. What does the empennage consist of? 5. Where
are the ailerons located? 6. What do the elevators control? 7. What does the rudder con-
trol? 8. What supports the nose or tail of the airplane? 9. What are some airplanes
equipped with for landing on snow? 10. What do nacelles house?

YPOKG

JlekcHKo-rpaMmmaTHuecKHe Tembl ypoka: |. IlepeBoj TepMHHOMOTHUECKHX
couetanuii, 2. CyoBa ofmero Kopsa B aHIJHHCKOM H B PYCCKOM sI3bIKaXx.
3. Cacsa, 00pasoBanHEe NYTeM KOHBEPCHH, YepefOBaHUA yAaperus, uepe-
foBaHus 3BykoB. 4. PasiuuHble BpeMeHa jeficTBUTeNBHOrO 3anora (nosmo-
perue).
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TepMuHBI K yPOKY

board mnoaHuMarscs Ha GoOpT roll kpeH; nBHKeHHE KpeHA

bogie Tenexka maccu safety belt npuBsizHOii pemeHb

brake Topmo3 section cexkuus, OTCEK, CEYEHHE

check pilot nerunk-uHCHIEKTOP shield 3amumars

fail oTkaspiBaTh; BBIXOJAUTH W3 CTPOSI span pasmax

flap 3akpbutok spoiler uuTepuentop

flight engineer Goprumxenep steady ycraHOBUBIIHICS

fore and aft axis mpomgonbHas och steer moBopauMBaTHCS

ingest 3acacwiBaTh tip-up seat oTkuaHOE CHICHBE

jet efflux peaktuBHas crpys tricycle TpexkosmecHbIit

reaction control jet crpyiinsiii pysib yaw pbICKaHHe, BW)KEHUE PHICKAHHSI
TEKCT

THE TU-154 AIRCRAFT DESIGN

1 To illustrate the modern aircraft design the Tu-154 aircraft is used.

2. The Tu-154 is a short-haul aircraft equipped with three turbo-fan engines.
They are situated at the tail, two outside and one inside the fuselage with the air intake
above.

3. There are a number of advantages obtained from grouping the engines

tightly round the fore and aft axis of the airframe. For example, if an engine fails, the roll
and yaw moments are reduced to a minimum. Also the wings are kept aerodynamically
"clean™ and the designer has simpler I'ift and drag problems, and the whole span of the
wings can be used to take such wing-shape altering devices as flaps and slats.

4, There are also a number of advantages in having the engines right at the
back of the airframe. The engines have less area of fuselage to damage with the force and
temperature of the jet efflux. Because they are high off the ground and shielded by the
wings from material thrown up by the wheels, the engines are less likely to have water and
stones ingested. Finally passengers in the cabin do not hear so much engine noise.

5. The wings are constructed on a framework of three main spars. The aile-
rons are normally effective at cruising speeds but are assisted by the outer spoilers at low-
er speeds. The middle spoilers are used as air brakes in flight, and the inner spoilers are
used as air brakes both in flight and on landing.

6. The tail unit has the horizontal part on top of the vertical (the so-called
"T" design) to give greater aerodynamic efficiency. The tailplane is movable and is def-
lected on take-off and landing. A single elevator assisted by a slight adjustment of the tail-
plane can control the aircraft.

7. The undercarriage is tricycle and the twin nosewheels are able to steer 55°
either side. The six-wheeled bogie main undercarriage was designed to give a good take-
off run and good braking in wet and snowy conditions.

8. The flight deck can accommodate up to five crew. The normal crew in-
cludes two pilots and a flight engineer, but a navigator can
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be carried for routes that are poorly equipped with navigation aids. The fifth seat can
be used for relief crew or for a check pilot. There are tip-up seats with safety belts for the
six members of the cabin crew. The passenger cabin is divided into two sections.
The forward one can be used as a first-class cabin. It will take 54 tourist/economy
seats and 24 first-class seats arranged in pairs either side of the aisle. The rear sec-
tion normally takes 104 economy-class seats mainly in threes either side of the aisle,
so that an all economy-class configuration gives a total of 158 seats and a mixed-
class configuration gives a total of 128 seats.

Q. The pitch of the economy-class seats is normally 750 mm (29
1/2 in.). Despite such a small pitch between the rows of seats they are
very comfortable. The back cantilt 26°.

10 Passengers board the aircraft through two doors. They are both on
the port side of the fuselage, forward of the wings. One door leads into the centre
vestibule and the other into the forward vestibule. Each vestibule has coat hanging
space.

1 There are three baggage compartments. Two are pressurized and
are big enough to take containers so that loading time can be reduced. A third small-
er compartment is unpressurized.

YITPA’KHEHUA

I.  Ilepeseoume crosocouemarusi co credyrouumu mepmuHamu u3 mexcma: COM-
partment, configuration, drag, lift, pitch, roll, section, span, spar, yaw.

baggage compartment, cargo compartment, crew compartment, flight com-
partment, luggage compartment, passenger compartment, pilot compartment;

airplane configuration, canard configuration, high-wing configuration, low-
wing configuration, mid-wing configuration, tail-first configuration;

aerodynamic drag, air drag, airfoil drag, body drag, engine drag, fuselage
drag, helicopter drag, tail drag, wing drag;

aerodynamic lift, aileron lift, air lift, airfoil lift, blade lift, body lift, ho-
rizontal tail lift, profile lift, section lift, tail lift, vertical tail lift, wing lift;

nose-down pitch, nose-up pitch, steady pitch;

aileron roll, steady roll, wing roll;

after section, body section, centre section, cockpit section, engine section, in-
strument section, nose section, power section, power-plant section, rear section, tail
section, tank section;

airfoil span, tailplane span, total wing span, wing span;

aileron spar, auxiliary spar, box spar, centre spar, fin spar, front spar, lead-
ing-edge spar, main spar, rear spar, rudder spar, tailplane spar, trailing-edge spar,
wing spar, wooden spar;

aerodynamic yaw, aileron yaw, negative yaw, positive yaw, steady yaw,
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I a) Ilepeseoume 6Gez cnosapsi cnedyrowue aHeaUlCKUe Cl08ad U3
meKkcma, umerowue oowull KOpeHs ¢ pyCCKUMU CLO8AMU.

aerodynamic a, aerodynamically ad/, aileron n, cabin n, center n, class n, com-
fortable a, configuration n, construct /, container n, effective a, engineer n, equivalent a,
fuselage n, grouping n, horizontal a, illustrate V, material n, minimum n, moment n, navi-

gation n, passenger n, pilot n, problem n, temperature n, tourist n, typical a, vertical n, ves-
tibule n.
0) Ymounume 3nauenue nudicenpusedeHHbix cioes 6 cosape. B mexcme ypoxa ux pekomen-
oyemcs nepegecmu cedyrouum o0opazom:
A 0 3 a u 3:lift n mompemuas cuna.
A 06 3 a i 5:normally adv o0bruso.
A ©0 3 a 1 6:control V ynpaBnsaTe; elevator n pyib BBICOTHI.
3 a I

A © 8: navigator n mrypman; Section N oTcek; caloH.

I11. [lepeseoume credyrowue cnosa.

Cl) cyujecmeumelbHolMu U 2NA20/IAMU.

O 6 p a3 e . model— monens, MmogenupoBaTh

control, fight, guide, house, land, launch, lift, load, machine, man, manufacture,
mark, mount, name, record, result, rivet, screw, seat, ship, sound, space, start, support,
taxi, track, travel, turn, twist, view;

6) npuiacameylbHblMU U 2naz2oaamu.

O 60 pa3e 1 Slow— memieHHBIH; 3aMEIIAT

clean, clear, complete, correct, double, dry, empty, narrow.

IV. Ipoumume  credyrowue  cioéa, 3HaAYeHUe KOMOPLIX — 3A6UCUM  OM
Mecma yoapenusi. Botyuume smu cnosa nauzycmeo.
‘contract cocnawenue con'tract corcumames, coxkpawamo
'decrease ymenvuenue de'crease ymenvuams
‘increase ysenuuenue In‘crease ysenuuusams(cs)
‘detail noopobrnocmeo de'tail noopobno uzracame
‘extract useneuenue, evioepoicka ex'tract uzerexamo
‘forecast npocnos fore'cast npeockazvieamo
‘import 6s03 im'port esozumo
‘object npeomem; yenw ob'ject soszpaorcamo
‘perfect cosepuennwiii per'fect cosepuiencmeosame
‘produce npoodyxkm pro‘duce npouzeodoumo
‘progress ycnex, passumue pro'gress mnpoodsucamscs enepeo,
PaA38UBAMbCSL
‘project npoexm pro‘ject npoexmuposams
‘protest npomecm pro'test npomecmosamo
'record zanucwe; omuem; pekopo re‘cord zanucvieamo
‘subject mema; noosepoicenniii, sub'ject noosepeamo (6030eticm-
noiecaLuLL 8UI0), NOOYUHSIMb
'transfer nepeoaua, nepenoc
"transport nepesoska trans'port nepesosumso
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V. Tepeseoume cnedyrouue crosa (npunazamenvhoe — cyujecmeumenvbhoe — 2Jid-
2o7).

deep — depth — deepen, wide — width — widen, broad — breadth — broaden,
long — length — lengthen, strong — strength — — strengthen, high — height — heigh-
ten, short — shortness — shorten, weak — weakness — weaken, dark — darkness —
darken.

VI. Illepeseoume  mnpeonoosiwcenus,  obpawas  6HUMAHUE  HA  NEPesoo
CKAZYEeMbIX, BbIPANCEHHBIX 2NIA20NAMIU 8 PAZIUUHBIX 8DeMEHAX OelicmeumenbHo2o 3anoea (nosmope-
Hue).

1. This book deals with the theory of the universe structure. 2. This book opens
with a review of the propulsion problem. 3. This chapter has discussed some of the many
possible applications of the air cushion principle. 4. Many factors have affected the heat-
ing of an airplane. 5. Navigation in space required the determination of position and veloc-
ity relative to the desired path. 6. Man has succeeded in soft-landing on the Moon. 7. In
future meteorological, communications, and navigational satellites will continue to play an
important role. 8. This laboratory has been operational since May 1966. 9. Satellites are
already helping map-makers to plot the Earth's shape more precisely. And they are helping
to prepare the way for further manned flights by gathering information about outer space.
10. Equipment on board the interplanetary space station is functioning normally. 11. Air-
craft engines have become more complicated. 12. Pilots and technicians can perform their
duties better if they know the characteristics and limitations of an airplane.

VIl. Omsemvme na 6onpocel k mexcmy.

1. How many engines has the Tu-154 aircraft? 2. Where are the engines of the
Tu-154 aircraft situated? 3. What are the advantages obtained from grouping the engines
tightly round the fore and aft axis of the airframe? 4. What are the advantages in having
the engines right at the back of the airframe? 5. In what manner are the wings constructed?
6. When is the tailplane deflected? 7. Whom does the normal crew include? 8. Into how
many sections is the passenger cabin divided? 9. In what way do passengers board the air-
craft? 10. How many baggage compartments are there in the Tu-154 aircraft?

YPOKY

Jlexcuko-rpaMmaTudeckue Temol ypoxa: 1. [lepeBop Tepmutonornueckux
coyetatimfi. 2. CnoBa o6mero KOPHA B AHIVIMHCKOM H B DYCCKOM SI3HIKAX.
3. CnoBa ¢ npebrKcaMu OTpHUATe]bHOrO 3Hauenusi. 4. CiaoBa ¢ npouuMH
npedukcamu. 5. Bpemewa rpymner Indefinite crpagareasHoro 3asora.
6. Infinitlve Indefinite Passive B coueranus ¢ MOZAJbHBIMH IVIATOJAMH.




TepMUHBI K YPOKY

blade stall cpsiB moToka ¢ jgonactu running landing mocamka ¢ mpoOerom
carrier-airplane camorner-HOCHTEIb stall moreps ckopoctu
compound helicopter koMOuHUPOBaHHBII tilting propeller Bo3mymHBIiT BUHT C
BEPTOJIET M3MEHSIEMBIM  HAKIIOHOM
copter Beproner tilt-prop ¢ moBOPOTHBIM HECYIIIUM BHH-
craft nmerarenbHBIH anmapar TOM
hover 3aBucatsb tilt-wing ¢ mMOBOPOTHBIM KpPBUIOM
production mpon3BoacTBO vehicle nerarenpHbIi ammapaT
repeater satellite perpancIsIMOHHBIH vertical riser ammapaT BepTHKaJIbHOIO
CIYTHHUK CBSI3U B3JICTA
retractable youparomuiicst water airplane ruapocamoner
TEKCT

VTOL AIRCRAFT

1. Vertical take-off and landing aircraft (VTOL) are all those machines in-
cluding the helicopter, that have the ability to rise or descend vertically and to hover in
midair. They include compound helicopter, tilt-prop and tilt-wing, jet VTOL, and a few
other more exotic specimens as well. It is singificant that almost all the VTOLSs are also
capable of making a running take-off that requires only the shortest of runways. In fact,
when space is available the running takeoff is always preferred, since it is less of a strain
on the aircraft and the engines and permits a greater payload. The VTOLS have the ability
to land by descending vertically or by making a running landing with a very short for-
ward roll. It should be noted that only the oldest of the VTOLSs, the well-tried helicopter,
has ever been in regular service, at least up to the date of this writing. Despite years of re-
search and testing, the other aircraft are still in the trial stage.

2. Short take-off and landing (STOL) aircraft, on the other hand, are simply
specialized fixed-wing airplanes, unrelated to helicopters or other vertical risers, designed
with aerodynamic features that provide high I'i ft and good control at very low air-
speeds. The STOLs can take off and land at extreme angles and require only the shortest
of runways; for some of the smaller machines as little as 200 or 300 feet may be enough.
During take-off the STOL airplane requires only a short run in order to reach the low air-
speed at which its wing will begin to lift. While landing, a STOL can f 1y so slowly,
without stalling, that when it touches down it can be stopped easily after a short forward
roll. The STOLSs, as a class, are not to be considered as experimental aircraft; numbers of
them are in production in various parts of the world. Nor is the concept especially new.

3. There are many advantages to the STOL airplane. It is less complicated
and therefore less expensive than VTOL aircraft. The wings are fixed, and there are no
rotors or tilting propellers — no pivoting or rotating system such as those needed for the
vertical flight of the VTOLs. But it is seriously lacking in one critical area: it is incapable
of vertical flight or hovering and must always keep moving in order to keep flying, how-
ever slowly. The larger STOLSs, for example,
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could be expected to require at least 60 miles per hour of airspeed during an approach. In
addition, the STOL has to have a runway on which to land, and, perhaps more important,
it must have an adequate amount of clear airspace in which to manoeuvre and line up on
the runway.

4, Returning to the VTOLSs, the true vertical-risers, we find that, despite
their very great differences in outward appearance, we can reduce them to four primary
types: standard helicopter, compound helicopter, tilt-prop airplane, and jet VTOL. Each
of the four will be discussed in turn, with an eye to method by which each achieves ver-
tical flight and its individual advantages and disadvantages.

5. First in the line-up is the standard helicopter. With this aircraft, the rotor is
the heart of the flight mechanism, actually serving two purposes: it provides the direct
| i ft needed to make the machine rise vertically and to support the ship in flight, and at
the same time, by "leaning forward" slightly, it propels the craft through the air. The heli-
copter is superior to other VTOLs inits ability to pull itself straight up or to hover in
the air, it is primarily a direct-rising and hovering aircraft. This is owing to the fact that a
helicopter rotor offers the lowest thrust-to-weight ratio for vertical take-off of all the vari-
ous VTOL types; it can | i ft the most weight for the least amount of engine power. How-
ever, the copter has to pay for its superiority as a hovering machine; it is the slowest of
all the VTOLs.

6. The fastest speed to be expected of a helicopter with a conventional rotor
system — even the most powerful of the turbine-powered machines — is rarely over 200
miles per hour. The problem is that when the high speed limit of the helicopter is reached,
a phenomenon termed "blade stall" occurs. This creates so much extra drag that a great
deal of extra power is required, excessive vibration may be experienced, and there will be
a troublesome — if not dangerous — loss in control as well. This is not to say that ulti-
mately new rotor systems may not be developed to the point where this limitation can be
overcome; considerable research has been underway in this area. Another point to be con-
sidered is that if some form of direct thrust is provided — such as added jet engines
mounted on the fuselage — the aircraft may then be forced to higher speeds despite the
limitations of blade stall.

(to be continued)

YITPA’JKHEHUA

|. Ilepeseoume cnosocouemanus co credyrowumu mepmunamu uz mekcma. air-
plane, manoeuvre, propeller, ratio, thrust.

attack airplane, carrier airplane, delta-winged airplane, general-purpose airplane,
high-aspect-ratio wing airplane, high-flying airplane, high-wing airplane, jet airplane,
low-aspect-ratio wing airplane, prototype airplane, research airplane, rocket airplane,
STOL airplane, straight-wing airplane, swept-wing airplane, tailless airplane, tar-
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get airplane, tilt-prop airplane, tilt-wing airplane, training airplane, vertical take-off and
landing airplane, VTOL airplane, water airplane;

aerial manoeuvre, air manoeuvre, down manoeuvre, flight manoeuvre, pitching
manoeuvre, rolling manoeuvre, up manoeuvre, yawing manoeuvre;

aerodynamic propeller, aircraft propeller, all-metal propeller, multiblade propel-
ler, single-blade propeller, variable-pitch propeller;

aspect ratio, cargo-passenger ratio, compression ratio, density ratio, drag-lift ra-
tio, drag-weight ratio, fineness ratio, high-aspect ratio, lift-drag ratio, low-aspect ratio,
thrust-to-weight ratio, weight-to-thrust ratio, wing thickness ratio;

air thrust, airscrew thrust, available thrust, backward thrust, cruise thrust, effec-
tive thrust, engine thrust, flight thrust, forward thrust, propeller thrust, propulsive thrust,
resultant thrust, reverse thrust, rocket thrust, rotor thrust.

1. a) Ilepeseoume 6e3 cnosaps credyowue anenulickue cioéa us mekcmd,
umerowue 0ouuLl KOpeHb ¢ pYCCKUMU CLOBAMU.

aerodynamic a, class n, critical a, experimental a, fixed p.p., fuselage », indi-
vidual a, manoeuvre n, mechanism n, method n, mile n, regular a, sort n, special a, stan-
dard n, system n, turbine n, vertical a, vibration n.

0) Ymounume 3nauenue HudCENnpUBEOeHHbIX ClI0B 6 closape. B mexcme ypoxa ux pexo-
MeHoyemcsi nepegecmu CieoyViouum oopazom.

A ©6 3 a 1u 1:machine n nerarenpHsiii anmmapart; helicopter n Beproner; ex-
otiC a HEOOBIYHBIIA.

A 6 3 a u 2:airplane n camomer; |1 ft n, /nogpemuas cuma; co3maBaTh-
oJIbeMHYIO cuity; control n ynpasnenue; production » mpo-
H3BOJICTBO.

A 6 3 a u 3:propeller  BO3MylIHbIN BUHT.
A 0 3 a 1 5:support/moanepxuBarh.
A © a 1 6: rotor n Hecymuii BuHT; problem n 3amaga; limit n npenenn;

limitation n HemocTatok; phenomenon n sBicHUE.
| 1 1. Ilepeseoume cnosa c npeghuxcamu ompuyamenbno2o 3Ha4eHus.

anti- [xnti : antiaircraft, antiatom, antibomb, antibody, antifreeze, antigravitation,

antiicer, antimissile, antirocket, antisubmarine
counter- ['kaunt] : counter-action, counteraircraft, counter-attack, counter-blow,

counterfighter, counter-intelligence, countermeasures, countermine, countermissile,

counterradar, counterrocket
de- [di: : deatomize, decentralization, decompose, decompression, deconcentra-

tion, deicer, demagnetize, demilitarize, demine, demobilize, depressurize
dis- [dIs : disadvantage, disappear, disarmament, disconnection, discontinuity, dis-

integrate, dislocation, disorder, disorientate, disorganization
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In- [In]: inactive, incombustible, incontrollable, incompressible, incorrect, inde-
pendent, ineffective, insensitive, instabilized, invisible, invulnerable

Im- [Im]: immovable, impatient, imperfection, impersonal, impossible, imperma-
nent, impure

ir- [Ir]: irregular, irrelative, irresistible, irrespective, irresponsible, irreversible,
irrotational

non- [n0n : nonaggressive, nonatomic, nonaxial, noncombat, noncontrolled, non-
linear, nonmilitary, nonnuclear, nonregular, nonstandard, nonstationary, nontactical, non-
turbulent, nonviscous, nonvortex, nonuniform

un- [An : unaccelerated, unarmed, unbalanced, uncontrolled, uncorrected, un-
damped, unguided, unidentified, unlimited, unmanned, unpowered, unstabilized;

unacceptable, unaggressive, uncertain, unequal, unexplosive, unstable, unswept,
unsymmetrical.

IVV. [lepeseoume cnosa co credyrowumu npeghuxcamu.

inter- [Inty . interaction, interatomic, interchangeability, interconnection, intercon-
tinental, international, interplanetary, intersection, interspar;

over- [wy : overbalancing, overbank, overboil, overcompensation, overexpansion,
overflight, overflow, overheat, overland, over-stability, oversea, overweight;

under- [And; : underarmed, underbalancing, underbelly, under-cooled, underesti-
mate, underground, underpressure, undersea, under -snow, understable, undersurface, un-
derwater, underwing;

sub- [sAb : subassembly, subbase, subcooled, subcritical, subdivide, subgroup,
submarine, subnormal, subpressure, subsonic, substation, substratosphere, subtropical;

super- [sjupg . superaerodynamics, superalloy, superaltitude, superbomb, super-
bomber, supercooled, superfighter, superfluid, supersonic, supervelocity;

re- ['ri: : reaction, recirculation, recompression, reconstruct, redistribution, reen-
try, reevaluation, refuel, regeneration, reorganize, replace, reproduce, restart.

V. Llepesedume npeonooicerust, oopawas GHUMAHUe HA NEPeso0 CKA3)YeMblX, Gblpa-
JHCEHHBIX 2T1azonamu 6 paziudHblx epemenax cpynnet Indefinite cmpaoamenvrozo 3anoea.

a) 1. Venus is covered by a thick layer of clouds. 2. The climate of Mars is rela-
tively well known. 3. Most present-day aircraft are equipped with three-point retractable
landing gears. 4. Thrust is provided by the engine and propeller. 5. Each part of a missile is
tested thoroughly before it is used in actual flight. 6. The density of the atmosphere is
measured by balloons below 30 km. 7. Any vehicle in space is exposed to the hazards of
collision with meteorites. 8. In the conventional rocket engine a fuel and an oxidizer are
mixed and ignited in a combustion chamber.
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0 1. The satellite was launched into a 1500-km circular orbit.
2. The cosmic rocket was launched from the satellite at a pre-deter-
mined point on the orbit. 3. With the advent of a supersonic flight
new problems were introduced. 4. The accuracy of the airplane flight
control system was considerably improved. 5. Till recently very little
was known about Venus, in spite of its proximity to the Earth. 6. Mid-
course velocity corrections of the satellite were made in due time.

B 1. The aerodynamic heating problem will not be discussed
further here. 2. Permanent bases on the Moon and Mars will be established for many rea-
sons. 3. Several types of vehicles will be developed

and used for space flights. 4. The term "planet" will be applied here
to nine celestial bodies orbiting around the Sun. 5. The space station
will be equipped for research in geophysics, meteorology and astronomy. 6. The geome-
trical properties of the circular orbit are well
known and, therefore, will not be discussed in this article.

VI llepeseoume  npednooicenus, obpawas 6HUMAHUE HA  NEPEBOO
Infinitive Indefinite Passive e couemanuu ¢ mooanvnvimu 2nazoramu.

1. Airplanes can be used as launch platforms for space carrier vehicles. 2. The
speed and range of an aeroplane can be predicted with considerable accuracy. 3. The rocket
engine can be used in the air, under water, or in the vacuum of spare. 4. The general cha-
racter of the Moon's surface features can be studied by direct telescopic observation and
photography. 5. Mercury cannot easily be observed because of its closeness to the Sun. It
can be seen only for a short while. 6. The Moon's history may be arbitrarily divided into
several epochs. 7. A rocket propulsion system may be used as a primary or as an auxiliary
power plant of an airplane. 8. Orbital launchings may be made from space stations. 9. Sa-
tellites may be used in two ways to extend our capabilities for continental and world-wide
communications. First, passive satellites may be employed as reflectors of signals between
two ground points; and, second, active repeater satellites can be used for the reception and
storage of a message over one ground point, and subsequent delivery on command during
transit over a second ground point. 10. Food for space crews must be well packaged and
protected. 11. Materials for a space vehicle must not be selected on the basis of isolated
properties.

VII. Omeembme Ha 80NPOCHL K MEKCM) .

1. What specimens do VTOL aircraft include? 2. Why running take-off is pre-
ferred? 3. Are all types of VTOL aircraft in regular service now? 4. What aerodynamic
features have STOL aircraft? 5, What run does the STOL airplane require during take-off?
6. Are the STOLs in production now? 7. What are the four primary types of the VTOLS?
8. What purpose does the rotor of the helicopter serve? 9. What is the fastest speed of a
helicopter? 10. What phenomenon occurs when the high-speed limit of the helicopter is
reached?

89

Ompedakmuposars u onybrnuxkosasn Ha catime PRESSI ( HERSON )



YPOKS

Jlekcuko-rpammarHueckue Tembl ypoka: 1. IlepeBon TepmuHOMOruve-
ckpx couetaHuit. 2. CnoBa ofulerc KOpHS B AHIVIMACKOM H B PYCCKOM
stapikax. 3. Cymectsurensusie ¢ cydpuxcamn. 4. CymecrBHTeNbHBIE JATHH-
CKCrO M TPeUeCcKOro IPOUCXCAEHHA B €AHHCTBEHHOM M MHOMKeCTBEHHOM
ugene. 5. Bpemena Present Continuous v Present Perfect cTpagarenssoro
3aqora.

TepMHHBI K YPOKY

ascent HaOOp BBICOTHI; TMOIHEM rate ckopoctb
development paspaborka reconnaissance-fighter airplane wucr-
freewheel aBropotanus Hecyiero BUHTa peOuTeNb-pa3BeauuK

BEpTOJICTA simulator Monemupyromas yCcTaHOBKa;
ground-effect machine ammapar xa Bo3- UMHTATOP; TPEHAXKEP

JIIITHOM TIOZYILIKE structure xoHCTpyKUHS
pivot miapHupHas ormopa top speed MmakcuMalibHasE CKOPOCTh

TEKCT

VTOL AIRCRAFT
(continued)

1 A variation of the standard helicopter is the compound helicopter. In the last
few years there has been a revival of interest in the compound type, basically a standard
helicopter redesigned with a propeller (or a jet engine) to give it added push; usually a
small lifting wing is also part of the configuration. The rotor is used for
vertical take-off; after reaching altitude, power to the rotor is then
reduced or stopped entirely and it is allowed to freewheel as the ship goes into forward
flight. With the rotor thus unloaded it is possible to obtain a cruise speed considerably
greater than that attainable with the rotor under power. For vertical descent, the rotor is
clutched in and, in effect, the machine is converted back to a helicopter.

2. The compound helicopter can be thought of as a kind of helicopter that can
partially convert while in flight to an airplane con
figuration by unloading the rotor. The intention, of course, is to
combine the superior vertical flight and hovering characteristics  of
the helicopter with the high cruise speed available from wuse of an
unloaded rotor. However, in some ways the compound helicopter
has to pay for its higher rate of speed. There is a decrease in its vertical take-off and ho-
vering capability, since the wing interferes with the airflow through the rotor; then, too,
the added weight of this structure reduces the payload.

3. The third type of VTOLs is the tilt-prop airplane, a complete
break from the tradition of the helicopter. If the compound helicopter can be thought of as
a kind of helicopter that can partially turn
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itself into an airplane, the tilt-prop machines may be considered as airplanes that have the
ability to turn into helicopters. The tilt-prop, basically, is an airplane that has oversized
propellers, or fanlike rotors, mounted on pivots so they can be shifted to point either
straight up or straight ahead. With some aircraft of this type the wings tilt along with the
propeller, and these have been referred to as "tilt-wings". The term tilt-prop is perhaps
more suitable, since it covers both configurations. The tilt-prop airplanes have no rotors,
there is only a small wing to support the machine in forward flight.

4. The reason for this design approach, again, is to achieve higher speed than
with the helicopter. The tilt-prop designs are another step forward on the speed scale; the
large ones should be capable of cruising speeds in the 300- to 400-mile-per-hour range,
perhaps more. However, at this time they seem to be inferior to both the helicopter
and compound helicopter in vertical take-off and in hovering ability; their propellers are
not as efficient as rotor systems. Presumably, control in hovering flight may not be as
good, and the payload that can be lifted vertically is much less (for the same power) than
with a helicopter. Another point to be considered is that the wvertical take
off of the tilt-prop can be more of a strain on the engines than it would be with a helicop-
ter.

5. The last type we will consider is the jet VTOL, basically a jet airplane with
the ability to rise vertically. A number of aircraft of this type are currently in various stag-
es of development. All have one important point in common: in order to rise vertically the
flow from the turbojet engines is directed downward so a lifting force is
created. * Since all are jets, these aircraft are the fastest of any of the VTOLSs. In fact, sev-
eral reconnaissance-type airplanes have been built along these lines. However, most jet
VTOL designs — particularly those intended for development into transport-type
aircraft — are still in the experimental stage, are complex, and generally do not have
lift-off and hovering characteristics that are equal to the helicopter or other VTOLS.

6. Each of these VTOL types represents a different compromise
between the ability to rise vertically, lifting the most weight for the
least power, and the ability to cruise at a high forward speed. At one
end of the spectrum we have the helicopter. Because of the superior
lifting capability of its rotor, which provides the most lift for the
least power — as compared to the other VTOL systems — the copter
is the Dbest hovering and lift-off machine. However, because of the
high drag created by the rotor when in forward flight, it has relatively poor speed. At the
other end of the spectrum we have the tilt-
prop airplanes, where the situation is reversed. And then, more or
less in between (though closely related to the helicopter) we have the
compound  helicopter, which has a lift-off capability nearly equal
to the standard helicopter but a top speed that is considerably greater.

1 There are exceptions, however.
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7. Concerning the lift-off and hovering characteristics of the new VTOL types,
there is one fact to be considered. These aircraft are completely dependant upon the per-
fect functioning of their engines and control systems, unlike the helicopter (or compound
helicopter) which has an inherent safety factor in the autorotational capability of the rotor.
If a serious power failure or a failure in the control system is experienced while the VTOL
Is being supported by the thrust from its engines, obviously, a crash is almost inevitable.
In the last few years there have been several disastrous crashes of experimental VTOLS (a
tilt-prop, a lift-fan, and a jet) due to trouble while the aircraft was in the slow flight or ho-
vering condition.

(to be continued)

YIIPAYKHEHUA

l llepesedume  cnoeocouemanus  co — CIeOVIOWUMU — MEPMUHAMU U3
mexcma:.  ascent, control, copter, descent, failure, force, machine,
rate.

ballistic ascent, elliptic ascent, powered ascent;

aileron control, air control, aircraft control, aircraft engine control, airplane con-
trol, air traffic control, autopilot control, bank control, cabin pressure control, cabin tem-
perature control, constant Mach number control, elevator control, elevon control, engine
control, flap control, flight control, flying control, landing-gear control, lateral control,
longitudinal control, manual control, pitch control, radio control, range control, roll con-
trol, rudder control, speed control, tail control, tailplane control, thrust control, undercar-
riage control, velocity control, yaw control;

cargo copter, transport copter, turbine copter, utility copter;

flat descent, gliding descent, parachute descent, powered descent, steep descent,
uniform descent, vertical descent;

autopilot failure, catastrophic failure, engine failure, fatigue failure, power fail-
ure, random failure, receiver failure;

aerodynamic force, air force, brake force, centrifugal force, centripetal force,
component force, downward force, drag force, external force, friction force, G-force,
gravity force, inertial force, lateral force, lift force, longitudinal force, propulsive force,
reactive force, side force, total force, upward force, variable force;

fixed-wing machine, flying machine, ground-effect machine, research machine,
training machine;

rate of climb, rate of descent, angular rate, initial rate, maximum rate of climb,
negative rate of climb, positive rate of climb, rotation rate, sea-level rate of climb.

1. a) [lepeseoume 0e3 cnosapss cuedyiowue aHeIUICKUEe Cl08Ad U3
meKkcma, umerouue oouuli KOpersb ¢ pyCCKUMU CT08AMU.

autorotational a, characteristics n, compromise n, configuration n, efficient «,
experimental a, fact n, factor n, functioning n, interest
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n, machine n, mile n, spectrum n, standard a, system a, tradition n, transport n, type n,
vertical a, vertically adv;

0) Ymounume 3nauenue nudxicenpuseOeHnvix cios 6 closape. B mexcme ypoxa ux pe-
KOMeHOyemcsi nepegecmit Cedyiouum 0opazom.

A 0 3 a m 1:variation n BapuanT; helicopter n Bepronert; propeller n Bo3-
JYIIHBIA BAHT; FOLOr N HECYIIMU BUHT.

A 0 3 a 1 2: combine v o0benuusaTh, interfere v B3auMoneiicTBOBATh,
structure N KOHCTPYKIHSL.

A 0 3 a i 3:propellerv Bo3myiiHbIH BUHT; FOtOr N HECYIUI BUHT;

support v moaaep:KuBarh.
0 3 a 1 4:reason nmnpuunna, forward adv Bmepen; control n
yIIPaBJICHHUE.

a 1 5:complex a ciaoxHBIi.

a 1 6:situation n monoxeHue.

a 1 7:control n ynpaBnenue; SUPPOrt V moaaepKUBATh;

condition n pexum.

> > > >
o\ O O\
w Y w

1 11. [lepesedume cywecmseumenvhvie co credyowumu cyggurcamu.

-er [1 . builder, commander, controller, designer, leader, manufacturer, organizer,
worker:;

adapter, analizer, bomber, booster, carrier, container, cruiser, fighter, glider, oxi-
dizer, receiver, stabilizer, trainer, transformer;

-or || : constructor, contractor, director, inspector, inventor, navigator, operator,
sailor;

accumulator, alternator, collector, compressor, detector, detonator, elevator, gene-
rator, indicator, interceptor, protector, regulator, separator, simulator;

-tion [Sin : action, combustion, completion, connection, construction, con-
sumption, correction, deflection, destruction, direction ejection, ignition, injection, in-
sertion, inspection, instruction, interception, intersection, perfection, reflection;

-(at)ion [(el)Syn : adaptation, application, classification, computation, deformation,
determination exploration, formation, identification, inclination, information, installation,
magnetization, observation;

accumulation, approximation, calculation, communication, concentration, deto-
nation, deviation, formulation, generation, indication, insulation, modulation, navigation,
orientation, oscillation, rotation;

-sion [Zin : collision, corrosion, decision, division, explosion, inclusion, provision;

-(ss)ion [Sin : compression, discussion, expression, submission, transmission;

-ment [mint : accomplishment, achievement, adjustment, arrangement, attach-
ment, department, development, displacement, employment, equipment, fulfilment,
movement;

-ance [ins : appearance, assistance, disturbance, endurance, guidance, insurance,
performance, resistance;
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-ence [;ns : dependence, difference, existence, insistence, occurrence, referrence;

-ness [nls : blackness, darkness, effectiveness, hardness, roughness, thickness,
usefulness, weightlessness;

-ity [Itl : activity, conductivity, density, extremity, equality, humidity, intensity,
productivity, rigidity, sensitivity, accessibility, availability, capability, controllability, flex-

ibility, possibility, reliability, visibility, vulnerability.

V. Hpoqmume U 3anomdume Cio6a JIantuHCKO20 U 2peHecKoco nNPOUCX0IHC OeHus.

criterion [krat'torion) xpumepuii
datum ['dertom] danrxas seaunura
equilibrium {,i:kwi'libriam] pasrosecue
maximum [‘maksimam] maxcumym
medium [‘mi:djom] cpeda
minimum {‘'minmam] mMuHumym
mementum [mou’mentom] Koauwecmao
deuscerus
phenomenon [fi'nominan] asaenue
quantum [‘kwontom] xeanm
spectrum {’spektram] cnexmp
tratum ['stratom] caod, naacm
symposium [sim’pouzjom] cumnosuym
vacuum [’vakjuom] saxyym

-is [;s]

analysis [3'neelosis] anaaus

axis ["a&ksis} oew

basis ['belsis] 6asuc;, ocnosa
crisis ['kraisis] xkpusuc

. hypothesis [hai’po0isis] eurnomesa
parenthesis [pa‘renBisis] ckobka
synthesis [“sinisis] cuwmmes

-tts {3s]

calculus ["kalkjulasl ucuucaenue, mamemamu-
HeCKULL QHQAU3
| focus ['foukas] ¢hoxyc

EOuHcmsenHoe 41icAao Mrogcecrsennoe
YHCARO
-um [am], -on [2n] -a [9]
continuum [kan’{injuem)] xonmunyym continua

criteria (-ions)?
data

equilibria
maxima (-ums)
media (-ums)
minima {(-ums)
momenta (-ums)

phenomena
quanta

spectra (-ums)
strata

symposia (-ums)
vacua (-ums)

-es [i:z]

analyses
axes

bases

crises
hypotheses
parentheses
syntheses

-i [ai1]

calculi (-uses)

foci

| _

! 3nech H fagace B CKCOKAX AAHBI COBPeMeHHBIe HOPMBI MHOMECTBEHHOIO YHCIa.
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[1podoamcernue

Eduncmsennoe qucao MHO%:ZZZQ;H”OE
locus ['loukas] ecomempuueckoe mecmo mouex| loci
modulus [‘modjulas} modyae moduli (-uses)
nucleus ['nju:kiras] sdpo nuclei (-uses)
radius ['reidjas] paduyc radii (-uses)
rhombus ['rombas] pomé rhombi (-uses)

-a [9] -ae [i:]

abscissa [@b’sisa] abcyucca abscissae (-as)
corona [ka'rouna] kopona coronae (-as)
formula ['fo:mjuls] gopmyara formulae (-as)
hyperbola [hai'pa:bala] aunepbora hyperbolae (-as)
nebula ['nebjuls] mymannocme nebulae (-as)

HMaeutuunsre @OprIeﬂHHCTBeHHOFO H MHOXKECTBEHHOI'O YHCJIA

apparatus [,®pa’reitos] annapam, npubop apparatus
headquarters ["hed’kwo:toz] wmab headquarters

means [mi:nz] cpedemso means

news [nju:zj sHosocme news

series |'siori:z] pso series

species {’spi:[i:z] sud species

V. Ilepeseoume NPEeONONCEHU, obpawast BHUMAHUE Ha nepegoo

CKazyembix, 8bipadiceHHbix enazonamu ¢ Present Continuous cmpadamenvhozo 3anoea.

1. Passive and active radio waves are now being used to explore the Moon. 2. For
weather forecasting vast sums of money are being spent on meteorological satellites. 3. In-
compressible flows are now also being studied intensively by aerodynamisists. 4. New ti-
tanium alloys are being introduced into production rapidly. 5. This type of battery is being
developed along two lines. 6. A large number of different types of guided missiles are be-
ing developed. 7. New discoveries are constantly being made in the field of astronautics.

VI. Ilepeseoume NPeOIONCEHUS, obpawas GHUMAHUE Ha nepegoo
CKA3YeMblX, BbIPAICEHHBIX 2nazonamu 8 Present Perfect CIMpAoamenbHo20
3ajloca.

1. Venus has been called the Earth's twin sister. 2. The visible features of the
Moon's surface have been discussed by astronomers. 3. A number of ideas have been put
forward to account for the appear -
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ance of the surface of the Moon. 4. Photometric and other methods have been used in an
attempt to determine the nature of the material of the Moon's surface. 5. The atmosphere
and surface of Mars have been studied more than those of any other planet. 6. Many types
of simulators have been constructed for the study of space rendezvous problems. 7. Sever-
al different methods have been proposed to utilize nuclear energy for rocket propulsion. 8.
Man's view of the Universe has been enormously expanded during the last decades. 9.
Fantastic advancements have been made during the past decades in the performance of gas-
turbine power plants. 10. Wheeled vehicles have been more thoroughly analysed than any
other type. 11. Since that time many experiments have been made. 12. Since that time a
great many papers have been written on the subject of perturbations due to the Earth's ob-
lateness. 13. Since the use of X-rays and radium in medicine, men have been exposed to
much larger quantities of radioactivity than before. 14. Since 1820, sunspot activity on the
Sun has been recorded by astronomers. It has been determined that every 11 years sunspot
activity is maximum.

VII. Omeemvme na 6onpocwl k mexcmy.

1. What variation of the standard helicopter do you know? 2. What is used for
vertical take-off of a compound helicopter? 3. What is done with the rotor for vertical des-
cent of a compound helicopter? 4. Why is there a decrease in the vertical take-off and ho-
vering capab i lity of a compound helicopter? 5. What propellers has the tilt- prop air-
plane? 6. Have the tilt-prop airplanes rotors? 7. Have they wings? 8. What is the range of
cruising speeds of tilt-prop airplanes? 9. Why is the copter the best hovering and lift-off
machine? 10. In what case a crash of VTOL is almost inevitable?

YPOKYI

Jlekcuko-rpammarHueckne TeMbl ypoka: 1. [lepeBon Tepmunonoruye-
cKkuX couetanuii. 2. Cnopa o6liero XOpPHA B AHTJAUHCKOM H B PYCCKOM
fa3plKax. 3. Ilpuaaratesbnbie ¢ cyppukcamu., 4. ConocraBhieHHe TJaarodhb-
HOTO ynpaBJeHHMs MPeAnOraMH B aHTJIMHCKOM H B PYCCKOM s3blKax (cTpa-
partenbybli 3agqor). 5. [maronw ¢ mocdesnoraMu B CTPajareJbHOM 3aniore.
6. I'naronbHble dpa3eoJorsuecKkye COUYETAHUSA B CTPANATe]BHOM 3aJOre.

TepMuHBI K YPOKY

freewheeling rotor camoBpararoriics run pasber; mpoGer

HECYIIIHA BAHT Service oOCTyKHMBaHHE; OSKCILTYaTAIIHs;
full throttle moaHOCTEIO OTKPBITHII IpOC- ciyx06a

b scheduled service moJier mo pacnucaHuio
gross payload mosHast monie3Hast Harpy3Ka shut down BeIKTFOUATH IBUTATEN
lifting wing Hecyiee kpbuIO speed ckopocTh;, HaOHUPATh CKOPOCTH
operating cost cTroMMOCTbH dKCILTyaTaIliu streamline mo moToky
power setting mosoxeHue peiyara yim- survival craceHve; BbLKUBAHHE

PaRVICHST JIBUATATeTIeM trail yknanpiBaTh
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TEKCT
VTOL AIRCRAFT
(continued)

1 An important characteristic of most VTOLS is their capability for STOL
operations from short runways while making airplane-type running take-offs and landings.
When operating this way, they can take off and climb out at quite severe angles, using
little runway, with high payloads and without placing undue strain on the engines. This
Is true of the helicopter, compound helicopter, and the tilt-prop. Of these three types of
VTOLs, the new tilt-props are the aircraft that might stand to benefit most from the STOL
type of operation. They are the fastest in forward flight and therefore offer the most from
the viewpoint of speed and range. However, they seem to be the poorest hovering ma-
chines of the three types and might be operated as short take-off airplanes — with the pro-
pellers in the horizontal position — whenever possible with certain important benefits.
The vertical take-off ability could then be saved for special situations where it would be
needed. This might be where a take-off would be made in the short take-off airplane confi-
guration with a maximum gross payload. At the end of the flight after enough fuel had
been used up, the ship might then be light enough to make a vertical descent landing easily
at a heliport.

2. This description of how a tilt-prop VTOL might be operated as a short
take-off airplane in order to increase its payload touches on a crucial point: the question of
whether these aircraft have any reasonable chance of economic survival, particularly if
they are used for carrying passengers in scheduled service. The outstanding fact that has
been learned from the experience of most helicopter airlines in the last decade is that op-
erating costs are too high; as a result, fares are too high and passenger volumes too small.
Whether faster, larger VTOLs and STOLSs are the answer, or even part of the answer, re-
mains to be seen. For the most part, the development of these aircraft has been funded by
the military, and they have been designed for military requirements. This consideration, as
well as many economic and technical factors, makes it impossible to do justice to the
guestion here. It may be helpful, however, to outline a few of the important technological
trends now under way.

3. One trend is toward an increase in the size of transport helicopters, for
very much the same reason that transport airplanes have grown steadily in size in the last
twenty to thirty years. All things being equal, the larger the helicopter, the lower the cost
per seat mile; the cost of operating new, larger aircraft ordinarily does not rise in the same
proportion as the increase in passenger capacity. A forty-passenger helicopter can operate
with only a pilot and copilot — exactly the same number of flight crew members as a
twenty-passenger machine. Here, the capacity has doubled, but the crew cost is the same.
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4, Another basic trend, as we have noted, is the consistent effort to reduce
drag so that a higher cruise speed is possible, while retaining the high-lift capability,
needed for vertical take-off and hovering. The examples include the compound helicop-
ter, with its freewheeling rotor and additional means of thrust; the tilt-prop airplanes that
can convert to a low-drag high-speed airplane configuration for forward flight; and the jet
VTOL airplanes. Any number of other experimental configurations have been proposed,
and several involve the complex stopped-rotor concept. This would consist of an aircraft
furnished with a lifting wing in combination with a rotor that could be slowed down, and
then stopped entirely while in flight. For high forward speed the rotor would then form a
fixed lifting surface. Still another somewhat similar — though more complicated — ap-
proach would have the rotor stopped, the blades nearly folded and trailed aft in a stream-
line position, and then the entire bundle stowed away in the top of the fuselage while the
aircraft sped along on the lift of its wing.

5. There has also been a particularly strong engineering effort in another
area: the creation of new turbo-shaft engines that are lighter and more powerful — in oth-
er words, the most power for the least weight. This, of course, benefits any type of air-
craft, but it is particularly vital for VTOL machines that need great levels of thrust for a
take-off that is a direct struggle against gravity. Part of the engine designer's problem is
that the vast power needed for take-off is not needed for an economic cruise speed. Then,
too, there is the fact that turbo-jet engines run best at full throttle; they cannot run with any
efficiency at partial power settings. For this reason various VTOL designs have been pro-
posed with ultra-lightweight extra engines to be run at full power at take-off and landing
and then shut down completely during cruise flight.

YIIPA’JKHEHUSA

l. Hepeeedume crloeocovemanusd co Cﬂedyfou;wwu mepmuHamu U3 mexkcma.
ability, capability, capacity, climb, run, service.

climbing ability, load-carrying ability, range ability, speed ability, weight-lifting
ability;

airfield capability, altitude capability, blind-landing capability, escape capability,
speed capability, water landing capability;

airport capacity, baggage capacity, cargo-passenger capacity, carrying capacity,
hold capacity, lift capacity, payload capacity, runway capacity, seating capacity, total ca-
pacity, traffic capacity;

flat climb, full-throttle climb, initial climb, maximum climb, normal climb, opti-
mum climb, shallow climb, steady climb, subsonic climb, supersonic climb;

ground run, landing run, level run, record run, take-off run;

aeronautical service, airfield service, flight service, maintenance service, traffic
service, weather service.
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Il a) Ilepeseoume 6Ge3 cnosaps ciedyiowue aHeIUUCKUe C108a U3
meKkcma, umeroujue 0ouull KOpeHsb ¢ pyCCKUMU CTOBAMU.

characteristic n, combination », configuration », experimental a, fact », factor n,
fuselage #, horizontal a, machine », maximum n, mile n, operation », passenger », pilot »,
problem », proportion n, result », technical a, transport n, type », vertical a;

0) Ymounume 3nauenue nusxcenpusedennwvix cios 6 ciosape. B mexcme ypoxa ux pe-
KOMeHOyemcsi nepegecmut Cedyiouum 0opazom.

A 0 3 a 1 1: helicopter n Beproser; position n monoxenwue; heliport =
BEPTOIPOM.

A 0 3 a 1 2:economic a 5KOHOMUYHBIH; SErViCe N sKcILTyaTarus,
nosierel; decade n nmecsatuierve; €CONOMIC a PKOHOMM-
yeckuit; technological a Texauueckuii.

A 0 3 a 1 4: rotor n Hecymmii BUHT; cOomplex a cnoxwueiit; position n

noJsioxkenue, lift n mogsemuas cuna.

A ©0 3 a m 5:gravity n taroreHue; e€CONOMIC g SKOHOMHYHBIH.

1. llepeseoume npunacamenvhvie co ciedyrouumu cyghuxcamu.

-able [ipl : adjustable, allowable, changeable, considerable, favourable, movable,
reliable, remarkable, steerable, valuable, variable;

-ible [ipl : admissible, convertible, permissible, responsible, reversible;

-ant [int : ascendant, descendant, espectant, important, resistant;

-ent [t : dependent, different, existent, insistent;

-ive [lv : active, attractive, constructive, corrective, creative, detective, effec-
tive, expressive, initiative, intensive;

-al [ql : accidental, agricultural, centrifugal, continental, experimental, formal,
frontal, fundamental, global, industrial, normal, operational, orbital, sectional, structural;

-ic(al) [Ik(ql) : algebraic, atomic, ceramic, climatic, organic, metallic, ohmic;

analogic(al), astronomic(al), biologic(al), economic(al), geographical), graph-
ic(al), harmonic(al), historic(al), meteorologic(al), metric(al), periodic(al), technolog-
ic(al);

-ful [ful : careful, doubtful, helpful, meaningful, peaceful, powerful, successful,
truthful, useful, watchful, wonderful;

-less [lls : aimless, careless, doubtless, endless, helpless, hopeless, meaningless,
moonless, motionless, nameless, powerless, shapeless, soundless, useless, weightless;

-ous [is : advantageous, adventurous, dangerous, famous, spacious;

-ary [irl : disciplinary, elementary, evolutionary, fragmentary, momentary, plane-
tary, primary, reactionary, revolutionary, segmentary, stationary, supplementary.

IV. llepeseoume npeonodxcenuss co cneoyiowumMu 2na2oramu 6 pas-
JIUYHBIX BPEMEHAX CMPA0amenbHo20 3a102d.
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a) to affect sozoericmeosamev na; to follow credosame 3a; to influence
enussms Ha; t0 report coobwams o; to track creoums 3a.

1. The speed of sound is not affected by a change in atmospheric pressure be-
cause the density also changes. 2. A rocket engine was unaffected by its environment. 3.
The first two chapters of the book give elements of kinematics and of dynamics, and are
followed by a study of the motion of rocket- and jet-powered vehicles. 4. The first rocket
has been followed by a number of smaller rockets. 5. The dynamic of the flow may
be profoundly influenced by different effects. 6. Choice of the diameter of the vehicle is
influenced by many factors. 7. Radio waves are influenced by the troposphere and the
ionosphere in their passage to or from the Earth's surface. 8. The spacecraft design is ob-
viously strongly influenced by the environment of space. 9. Drop tower experiments at
high Bond numbers were not reported. 10. The early space vehicles have been tracked
by ground-based radar and controlled by telemetered guidance commands. 11. The flight
of the automatic interplanetary station is being tracked by a special
centre. 12. The satellite flight must be tracked continuously by radar.

0 to account for ob6wsacusme; to arrive at odocmuecams ueco-1ubo0;
to deal with wmems oOero c¢; to insist (on) upon nacmausamv na; 10
refer t0 ccouiamocs wa; to rely on  (upon) nonaeamvcs wma; to send for
nocwliamo 3a; t0 speak about (of) cosopums o; to write about nucams o.

1. Flight results must be accounted for. 2. In this report gravity is satisfactorily
accounted for. 3. The idealized structure of the fuselage was finally arrived at. 4. After
all these calculations the gravitational attraction of Mars must be dealt with. 5. The pref-
light inspection of the airplane was insisted upon by the flight engineer. 6. The high cost
of engine development was referred to at the beginning of this article. 7. Venus is some-
times referred to as the "twin planet™ of the Earth. 8. The critical acceleration level is re-
ferred to as the "stability limit". 9. Liquid motions are generally referred to in the literature
as capillary waves. 10. Such a device cannot be relied upon. 11. This rapid trajectory
calculation can be relied upon. 12. The equipment for this experiment was sent for. 13.
The satellite defence problem was much spoken about. 14. The lunar exploration pro-
gramme has been much written about.

V. Ilepesedume npeonooiceHus, oopawas HUMAHUE HA NEPEBOO CIEOVIOWUX 2ACOIbHBIX
@paseonocunecKux couemaHutl 8 paziuyHblx BPEMEHAX CMpaoamenbHO20 3a1024d.

to take account of yuumwieame; to take advantage of eocnonvzoeamscs, ucnons-
306amvb; 10 make application of npunensmes; to call attention to npusiexams enumarnue
K, oopawams enumanue Ha; to confine attention to oepanuuusamscs; to draw attention to
npuenexamos enumanue; 10 give attention to yoensmo snumanue; 1o pay attention to oo-
pawams suumanue na; 10 take care zabomumuocs, nozabomumscs; to draw a conclusion ode-
namb 6b1600; 10 give consideration to paccmam-
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pusamw, oocyxcoams; to place emphasis on noouepxusamo, svioersims; npudasams 3naue-
nue; to make mention of ynomunams; to make provision npedycmampusameo, obecne-
Yugamv; NPUHUMAMb Mepbl.

1. Account should be taken of the boundary layer oscillations. 2. In planning
the development of bases on the Moon account must be taken of environmental condi-
tions. 3. In dropping the parachutists account should be taken of the local surface condi-
tions. 4. Advantage is often taken of the effect of the solar radiation. 5. Advantage was
taken of this newly-discovered phenomenon. 6. Application should be made of this new
design of a swept wing. 7. Attention has been called to these specific features of the tur-
bofan engines. 8. Our attention was confined to a brief description of the experiment. 9.
Attention is confined here to considering the simplest shapes of airplane wings. 10. At-
tention has been drawn to some of the more specific problems of the parachute recov-
ery. 11. Attention will now be given to the incompressible fluids. 12. In this book atten-
tion is also given to a riview of the propulsion systems. 13. Particular attention must be
given by the author to the sound problem. 14. Special attention has been paid to the la-
boratory investigations. 15. Care is taken not to overheat this fluid. 16. Care was taken
to minimize the air drag effect. 17. Care should be taken to minimize the friction effect.
18. Certain general conclusions can be drawn from a study of fig. 2. 19. Careful consid-
eration was given to the selection of suitable vibration frequencies. 20. Consideration is
given to the following onboard systems. 21. Consideration was also given to a rectan-
gular wing. 22. Careful consideration must also be given to exact positional relationship
of the space stations. 23. Emphasis is placed chiefly on low frequencies. 24. Mention
has already been made of the aircraft high performances. 25. So far, no mention has
been made of the Moon's topographical details. 26. Mention has been made of the pos-
sibility of using approximation method. 27. Provisions must be made to minimize the
jamming of emergency exits in an airplane.

V | . Omsemvme na 6onpocel k mexcmy.

1. What is an important characteristic of most VTOLs? 2. What VTOLSs can take
off and climb out at severe angles? 3. What VTOL aircraft are the fastest in forward
flight? 4. What VTOL aircraft are the poorest hovering machines? 5. What has been
learned from the experience of most helicopter airlines in the last decade? 6. How can you
explain the technological trend toward an increase in the size of transport helicopters? 7.
Does the cost of operating new larger aircraft rise in the same proportion as the increase in
passenger capacity? 8. What is another basic technological trend? 9. What is the purpose
of a strong engineering effort in creating new turboshaft engines? 10. Can turbo-jet en-
gines run with any efficiency at partial power settings?

o1
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Y P O K 10

Jlexcuko-rpammatudeckne temnt ypoka: |. IlepeBop TepMuHOJOrHUECKHX
coyeraHuii. 2. Cnopa oflero KopHsl 8 AHIVIHHCKOM H B DPYCCKOM $I3BIKAX.
3. Hapeuus c cydpurcamu. 4. Pazjvunnie BpeMeHa CTPajaTe/ibHOrO 3aJ0Ta

( nosmopertie ).
TepMUHBI K YPOKY

air-breathing engine Bo3tyIHo-peakTiB- hub BTynka

HBIN JIBUTATCITh impeller pa6ouee kosreco
bumer ¢opcyrka input moaBOAMMAast MOIITHOCTh
canopy ¢onapb propulsive efficiency Tsrossrit k. 1. o
centrifugal compressor ueHTpOOESKHBIN JIBUTATEIIS

KOMIIPECCcop ram-air pressure CKOpPOCTHOM Harop
compression ratio crerneHb CKaThs reduction gearing peaykTop
drive shaft nmpuBoaHON Bai rotating blade pabGouas momarka
exhaust gas BBIXJIOITHOW ra3 turbojet TypOOpeakTUBHBINM BUTATEINH
forward flight npsimoniHelibIi ropu30H- twin-spool engine neuraTens ¢ AByXKac-

TaJIbHBIN TOJIET KaJIHbIM  KOMITPECCOPOM
ground speed myTeBasi CKOPOCTb vane Jonarka

TERCT
TYPES OF AIRCRAFT GAS-TURBINE ENGINES
Turbojets

1 Gas-turbine engines for aircraft come in many types and sizes,
each of which has its advantages and also its limitations. The most common type is the
uncomplicated turbojet. Because they have no added features such as a fan, propeller, or
free turbine, turbojets are sometimes referred to as straight jets.

2. Most turbojets operate Dbest at relatively high altitude, in the
25,000 to 40,000-foot range, although they are able to go very much higher, if need be.
There is no simple explanation for the fact that turbojets are so well suited to high-altitude
operation. The high-altitude capability of a turbojet is due to a number of reasons, some of
which are rather complex. For one thing, this capability is designed into an engine at the
time the plans are first laid down on a drawing board. For another, the cold temperature
of the air at high altitude gives an engine extra thrust. More importantly, the rarified at-
mosphere at high altitude reduces airplane drag (which may be thought of as the air resis-
tance of flight). Low drag means that the Mach number selected for cruising can be at-
tained at a low engine thrust setting. This, in turn, results in a relatively low fuel consump-
tion for the airspeed attained — a feature that makes for economical operation.

3. But, good as they are at their optimum altitude, high thrust at low airspeed, is not a
turbo-jet characteristic. To be at their best, turbojets need the ram-air pressure at their inlet
which comes only with speed. Therefore, they require very long runways for take-off.
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4. Turbojets are classified according to the kind of compressor they
use. For years, they had only centrifugal compressors because this was
the type that designers knew best how to build. Centrifugal compressors operate by taking
in air near a hub at the centre and rotating it with an impeller.

5. As the impeller whirls the air at high speed, centrifugal force
carries the air to the perimeter of the impeller at a considerable velocity. Here the air is
collected in a diffuser to increase the pressure, then led to a manifold which, in turn, feeds
it to the engine's burners.

6. The early centrifugal compressor turbojets were (and still
are) both reliable and simple. But the amount of thrust they can produce is relatively low
because their compression ratio is not very high. Nevertheless, there are several turbo-prop
and turbo-shaft engines now in current production that employ a compressor arrangement
using one or more centrifugal-type compressors. The improved design of these engines
makes them far superior to the centrifugal-compressor power-plants of several years ago.

7. The majority of today's turbojets use an axial compressor.
Axial compressors are used, especially in the larger engines, because
they are capable of producing high compression ratios, sometimes as
high as 13 : 1, or more. An axial compressor, as the name implies,
compresses air as it flows in an axial direction through an engine.
A series of rotating blades and stationary vanes work on the air as
it passes through a series of stages inside the compressor. Each stage
adds to the compression process.

Fig. 2. Dual-axial Compressor Turbojet
1 — low-pressure compressor; 2 — high-pressure compressor; 3 — combustion chamber; 4 —
turbine for the high-pressure compressor; 5 — turbine for the low-pressure compressor

8. There are two types of axial-compressor engines, those with
so-called single compressors and those  with  dual compressors. In
dual-compressor  engines  (sometimes  called  twin-spool engines), there
are two compressors that are mechanically independent of one another,
although they are related as to airflow (see Fig. 2). Each compressor
has its own turbine. The turbine for the forward, or low-pressure compressor, is the rear
turbine. It is connected to the low-pressure compressor by a drive shaft that passes through
the hollow drive shaft for the high-pressure compressor and turbine unit.
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Turboprops

9. If a gas generator (turbojet) turns an aircraft propeller through
a system of gears, it becomes a turboprop (see Fig. 3). The propeller-
drive reduction gearing may Dbe driven Dby the shaft from the same
turbine that rotates the compressor, or the gearing may be driven by
a shaft from a so-called free turbine that rotates independently in the
exhaust gas stream of the basic gas generator. In either case, the gas
generator for a turboprop might be either a single- or dual-compressor
type, although, as this is written, there are no dual-axial compressor
turboprops in production.

“ F’llllln-n

. gt . T A AT £ g — e

' '”” i 1

Fig. 3. Single-axial Compressor Turboprop
A — direct-drive turboprop; B — free turbine-drive turboprop; 1 —
propeller; 2 — reduction gear; 3 — compressor; 4 — combustion chamber;
5 —compressor turbine; 6 —propeller turbine

P

10 Although a turboprop is more complicated and heavier than
a turbo-jet engine of equivalent size and power, it will deliver more
thrust up to medium-high subsonic airspeeds. However, the advantage
decreases as flight speed increases. In normal cruising-speed ranges,
the propulsive efficiency (output divided by input) of a turboprop
remains more or less constant, whereas the propulsive efficiency of
a turbojet increases rapidly as airspeed increases. The  spectacular
performance of a turboprop during take-off and climb is the result
of the ability of the propeller to accelerate a large mass of air while
the aircraft is moving at relatively low ground and flight speed.

(to be continued)
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l. Ilepeseoume  cnosocouemanuss co  CAeOYIOUWUMU — MEPMUHAMU U3
mexcma: engine, power plant, turbine, turbojet, turboprop.

air-breathing engine, aircraft engine, aircraft rocket engine, airplane engine,
copter engine, diesel engine, gasoline engine, gas-turbine engine, helicopter engine, in-
ternal-combustion engine, jet engine, jet-prop engine, liquid-cooled engine, liquid-fuel
rocket engine, petrol engine, piston engine, plasma engine, prop-jet engine, pulse-jet en-
gine, ram-jet engine, reciprocating engine, rocket engine, turbine engine, turbo-fan en-
gine, turbo-jet engine, turbo-prop engine, turbo-shaft engine;

air-breathing power plant, au xiliary power plant, helicopter power plant, nuc-
lear power plant, power plant, rocket power plant, turbine power plant, turbo-fan power
plant, VTOL power plant;

air-cooled turbine, axial-flow turbine, cooled turbine, gas turbine, high-pressure
turbine, propeller turbine, single-stage turbine;

axial flow turbojet, by-pass turbojet, centrifugal-flow turbojet, nuclear turbojet;

free-turbine turboprop, two-spool turboprop.

Il. a) Ilepeseoume 6e3 cnosaps cnedyiowue aueIUlCKue Clo8d U3
mekcma, umerouue 0ouull KOpersb ¢ pyCCKUMU CL0BAMU.

airplane n, atmosphere n, centre n, classify v, compressor n, diffuse n, equiva-
lent a, fact n, gas n, generator n, mass n, mechanically adv, normal a, optimum a, plan n,
result n, system n, temperature n, turbine n, type n;

0) Ymounume snauenue HudicenpueeoeHtbIx Clos 6 cosape, B mexcme ypoka ux peko-
MeHoyemcs nepegecmu c1edyiouum oopazom.

A 6 3 a m 1 limitation n Hemocratok; propeller n Bo3aymIHBIA
BUHT.

A 6 3 a m 2:resultsin... mpuBoauT K...; economical a 3KOHOMHUYHBIN.
A 6 3 a u 3:characteristic n xapakTepHas uepra.

A 06 3 a 1 6:production n mpou3BOICTRO.

A 6 3 a 1 7:seriesn psng; stationary a HenoABMIKHBII.

A 06 3 a o 10:constant ¢ TOCTOSTHHBIN.

1. Ilepeseoume napeuus co credyrowumu cyghguxcamu..

-ly [II' : continuously, completely, experimentally, manually, permanently,
simply, slowly, smoothly, substantially, permanently;

alternatively, badly, directly, fairly, hardly, incidentally, necessarily, nearly, oc-
casionally, previously, properly, readily, really, unfortunately;

aerodynamically, aeronautically, astronautically, astronomically, geographical-
ly, mathematically, mechanically, physically, physiologically, scientifically, sym-
metrically, technologically, theoretically;

5%
-ward [ied : backward, forward, downward, upward, northward, southward, west-
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ward, eastward:
-wise [walz : clockwise, counter-clockwise, crosswise, likewise, otherwise.

V. Ilepeseoume  npeonooicenus, obpawias 6HUMAHUE HA  NEPesoo
Hapeyutl.

) 1. The great majority of space vehicles are aerodynamically unstable. 2.
This function represents geometrically an optimal surface. 3. The | i ft of an airfoil can be
determined mathematically. 4. For each test, velocity data were obtained photographically.
5. Physically, this type of problem arises when a material changes its state. 6. The two-
spar construction of the wing is not technically suitable for this kind of airplane.

b 1. Characteristically, all spacecraft are as small and light as it is practical
to construct them. 2. Tests are currently in preparation at the laboratory. 3. Distance tra-
velled is directly proportional to speed. 4. At a height of 36,000 ft or more, the air temper-
ature remains fairly constant at about —56°C. 5. This is a fairly simple theorem. 6. Mete-
orites differ greatly amongst themselves in size, weight and velocity. 7. A successful in-
vestigation of an aircraft accident largely depends on good organization. 8. The rocket en-
gineer is mostly interested in getting as much thrust as he can. 9. There are many flows in
which these coefficients are nearly constant. 10. Obviously, the optimum design is not
necessarily the cheapest one. 11. Theories proposed for the origin of the Moon necessarily
involve the origin of the entire solar system. 12. The missile returns to its original position
readily. 13. The chosen propellants must be readily available. 14. The company tested a
38-passenger, 10-ton air cushion vehicle for river operation. 15. In a suitably arranged
high-speed wind tunnel shock waves can be photographed. 16. This, unfortunately, is not
the case. 17. The dark markings on the face of the Moon were variously considered to be
seas, forests, etc.

\Y4 Ilepeseoume npeonodicenus, oopawas HUMAaHUe HA Nepeoo CKA3YemblX, bl-
PANCEHHBIX 2NA2ONIAMU 8 PA3TUYHBIX BPEMEHAX CIPadamenvHo2o 3anioea (nosmopenue):

1. Nuclear rockets will not be used for some time for transporting people because
of the obvious radiation hazards. 2. Rocket engines can be classified as follows. 3. The
electric conductivity of a plasma is influenced by the intensity of the gravitational field. 4.
The combination of a spacecraft and its launch vehicle is called a space vehicle. 5. This
chapter is concerned with the exploration of the planets, satellites and asteroids. 6. The
aircraft with a total seating capacity of more than 5 persons must be provided with at least
one emergency exit. 7. Different types of unguided missiles have been developed. 8. Our
Sun and its planets are called the solar system. 9. In this chapter emphasis is placed upon
fuselages, wings, and control surfaces, and considerable attention is given to cockpits, ca-
bins, compartments,

%

canopies, windows, landing gears and power-plant structural parts. It is not intended to



describe the details of all aircraft or all the details of any particular aircraft. 10. Launch
vehicles are usually made up of several stages. 11. A full scale model of the astronaut's
space suit has been constructed and tested. 12. The behaviour of the system is strongly in-
fluenced by gravity.

V1. Omeemvme na 6onpocwvl kK mexcmy.

1. What is the most common type of the gas-turbine engine? 2. In what altitude
range do most turbojets operate? 3. According to what are turbojets classified? 4. In what
way do centrifugal compressors operate? 5. Do the majority of today's turbojets use an
axial or a centrifugal compressor? 6. What are compression ratios of axial compressors? 7.
How many types of axial-compressor engines do you know? 8. In what case does a turbo-
jet become a turboprop? 9. What engine is more complicated and heavier, a turboprop or a
turbojet? 10. What can you say of the propulsive efficiency of a turboprop and a turbojet
in normal cruising-speed ranges?

Y P O K 11

Jlekcnko-rpammaTuueckme Temm ypoka: 1. Ilepenon Tepmuuonornve-
ckux coueraHuil. 2. CaoBa o6mero XOpHS B AHIJHHCKOM H B pPYCCKOM
a3bikax. 3. [naronsl ¢ cyddukcamn. 4. CoctaBHbie rJjarodqasl. 5. Cyuiect-
BUTEJIbHBEIE, COOTBETCTBYIOUIHE COCTaBHEIM riaronam. 6. @PyHKund wpHH-
HHUTHBA.

TepMHHBI K YPOKY

axial-flow fan oceBoii BeHTHIIATOP

carry aloft mogHMMaTh B BO31yX

case KOXyx

chamber xkamepa

circumnavigation HaBuramms IO 3aMK-
HYTOMY MapuipyTy

combustion chamber kamepa cropa-
HUS

commercial rpaxmaHckuit

discharge wucrekaTb; BBIMyCKaTh

drop off mamate

duct xanai; TpyOa; TpyOOIpPOBOI; MO/1a-
BaTh, HArHeTaTh MO TPYOOIPOBOIY

duct-enclosed fan BenTHISTOp B KOJIBIIE-
BOM OOTeKaTene

exhaust BwIITycKaTh (2as3)

fanjet TypOOBEHTHIATOPHBIN IBUTATENH

gear-driven propeller Bo3mymiHbii BUHT
C PEIYKTOPHBIM IPHUBOIOM

guided ympasiisiemblii

inlet Bxom; BOYyCK; BXOJHOE OTBEPCTHE

internal engine nBuraTens BHYTPEHHETO
CropaHus

launch 3amyckats

propellant Torugo

pulsejet mynbcupyromuii  BO3AYIIHO-PE-
AKTUBHBIA JBUTaTEIIb

ram air Bo3ayX, CKaThlii 32 CUET CKO-
POCTHOTO Hamopa

ramjet mnpsSMOTOYHBIN BO3YIIHO-PEaK-
TUBHBIA JIBHraTelb

shutter miacTHHYATHIN KiTanaH

stage cryneHb

steering ympaBicHHe

TEKCT
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TYPES OF AIRCRAFT GAS-TURBINE ENGINES
(continued)
Turbofans

1. Fanjets and turbofans are one and the same thing. In principle, the turbofan (or
fanjet) is the same as the turboprop except that the ratio of the secondary airflow (i.e .,
the airflow through the fan or propeller) to the primary airflow through the basic engine is
less. Also, in the turbofan, the gear-driven propeller is replaced by a duct-enclosed, axial-
flow fan whose rotating blades and stationary vanes are considerably larger but otherwise
similar to the blades and vanes of an axial compressor (see Fig. 4).

Fig. 4. Turbofans
A — forward turbofan with mixed exhaust; B — forward turbofan
with non-mixed exhaust; 1 — fan; 2 — compressor; 3 — combustion
chamber; 4 — compressor turbine; 5 — fan turbine; 6 — nozzle

2. There are two principal configurations for a turbofan, each of which has several
variations. In one configuration, the fan is placed at the front of the engine where it is an
integral part of the compressor. When the engine is a dual-compressor type, it is a part of
the for-
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ward, low-pressure compressor. In the other configuration, the fan is mounted at the rear



of the engine where it forms the rim, or outer perimeter, of a free turbine that rotates by
itself in the exhaust gases discharged from the engine. These two turbo-fan designs are
called forward-fan and aft-fan engines, respectively.

3. In both turbo-fan configurations, the fan makes a substantial contribution to
the total thrust. Over and above the thrust produced by the basic engine, the fan accelerates
the air passing through it to generate thrust of its own in the manner of the propeller of a
turboprop. The fan air is exhausted without passing through the engine; it is not burned,
with fuel or used for internal engine cooling.

4, Two different duct designs are used with forward-fan engines. Either the
air exhausted by the fan may be ducted overboard directly after it leaves the fan, or it may
be ducted along the outer case of the basic engine to mix, or not mix (depending upon the
design), with the turbine exhaust gases before the gases pass through the jet nozzle.

5 The fundamental difference between a turbofan and a turboprop is that the
airflow through the fan is controlled by the design of the engine in such a manner that the
air velocity through the fan blades is not affected very much by the speed of the aircraft.
(How this is accomplished will be explained later.) This means that the loss of operational
efficiency at high air speeds that limits the airspeed capability of turbo-prop aircraft is
eliminated in turbo-fan aircraft. Indeed, supersonic aircraft not only can, but are being po-
wered by turbofans.

6. Turbofans are rapidly becoming the most widely used of all the types of
jet engines, particularly in large multi-engine aircraft. The turbofan is, in effect, a com-
promise between the good operating efficiency and high-thrust capability of a turboprop
and the highspeed, high-altitude capability of a turbojet. At cruising altitude, the engine-
propeller combination of a turboprop loses efficiency rapidly at airspeeds above 400 knots.
! Not only does the turbofan have no such limitation but it is much simpler than a turbo-
prop.

7. The complexity and weight of the propeller reduction gearing and the in-
tricate propeller-governing feature of a turboprop are completely eliminated in a turbofan.
The turbofan is therefore not only lighter than a turboprop but can never be plagued by any
of the malfunctions to which a propeller and its associated systems are susceptible.

8. The fact that the fan air does not pass through the basic engine enables a,
turbofan to achieve a relatively low specific fuel consumption. In addition, because it ac-
celerates a large mass of air to restively low velocity, even at very low aircraft speeds, a
turbofan, like a turboprop, produces much more thrust than a turbojet during takeoff and
the initial climb.

' knot — mopckoii ysen (Mepa mmEB = 1,853 M.)
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Q. Another advantage of the turbofan is a lower noise level, which
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IS an important feature at all commercial airports. The lower level
of noise occurs because a turbo-fan engine has at least one additional
turbine stage to drive the fan. Extraction of more power from the engine exhaust gases as
they pass through the additional turbine (or turbines) serves to reduce the velocity of the
engine exhaust. Less velocity through the jet nozzle results in less noise.

Ramjets and Pulsejets

10. The simplest jet engine of all is the ramjet (Fig. 5), which has
no moving parts. Such an engine is but I itt1e more than a pipe equipped with a fuel meter-
ing and injection system. Because a ramjet must be accelerated by some means other than
the engine's own power to a very high speed before it will operate, the engines have | i -
mited use. They have principally been employed in guided missiles that must be
carried aloft and launched by a conventional aircraft.

Fig. 5. Ramjet Engine Fig. 6. Pulse-jet Engine
1—air inlet; 2—fuel nozzles; 1 — shutters; 2 — combustion
3 — igniter; 4—combustion cham- chamber; 3 — jet nozzle; 4 —

ber; 5—jet nozzle fuel nozzle; 5 — igniter

11. A pulsejet (Fig. 6) is a ramjet with a set of shutters, spring-
loaded to remain in the closed position normally, placed across the engine's air inlet. When
the engine is launched at a speed sufficient to maintain operation, ram air pressure forces
the shutters open. Fuel is injected and burned continuously in the combustion chamber.
As soon as the combustion chamber pressure equals the ram air pressure, the shutters
close. The combustion gases are ejected through the jet nozzle at the rear, generating
thrust. When the pressure in the combustion chamber drops off, the shutters open again,
admitting more air. The cycle repeats itself with great rapidity.

Rocket Motors

11. The solid fuel rocket motor is the oldest and most widely
known jet-propulsion device. The body consists of a cylinder in which
a solid fuel thoroughly mixed with a solid oxidizer is carried. When
the fuel, called a propellant, is burned with the oxidizer, the rocket
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develops thrust by accelerating the gases of combustion through a jet nozzle. There are also
liquid propellant rockets (Fig. 7) which operate much in the same manner.

/ 2 N3 4 P

Fig. 7. Liquid Propellant (Fuel) Rocket Motor
1 —liquid oxygen (oxidizer); 2— liquid hydrogen (fuel); 3—
fuel valve; 4 — combustion chamber; 5— jet nozzle; 6 — fuel and
oxidizer injectionand mi x i n g nozzles; 7 — oxidizer valve

YIIPA’KHEHUA

|. Ilepeseoume crosocouemanusi co ciedyrouumu mepmunamu us mexkcma: cham-
ber, compressor, fan, fuel, inlet, motor, nozzle, propellant.

altitude chamber, combustion chamber, cooling chamber, engine chamber, gas
chamber, pressure chamber;

air compressor, axial compressor, centrifugal compressor, high-pressure compres-
sor, low-pressure compressor;

axial-flow fan, centrifugal fan;

alcohol fuel, aviation fuel, gas fuel, hydrogen fuel, kerosene fuel, liquid fuel,
nuclear fuel, petroleum fuel, rocket fuel, solid fuel;

air inlet, nozzle inlet, variable inlet;

electric motor, hydraulic motor, jet motor, I i g uid motor, pulsejet motor, rocket
motor, turbine motor;

adjustable nozzle, aerodynamic variable nozzle, exhaust nozzle, exit nozzle,
fixed-area nozzle, rotating nozzle, vectorable nozzle;

gaseous propellant, liquid propellant, solid propellant.

Il. a) Ilepeseoume be3 cnoeaps caedyiowue anenuiickue cloea u3 mexkcmd,
umerowjue oouwull KOpeHsb ¢ pyCCKUMU CLOBAMU.

compressor n, configuration n, cycle n, cylinder n, efficiency n, fact n, fundamen-
tal a, gas n, perimeter n, position n, principle n, rocket a, standard a, system n, turbine n,
type n.
0) Ymounume 3nauenue HudIcenpueeoeHHbIX Cllog 6 closape. B mexcme ypoka ux pexo-
Menoyemcs nepegecmu Ciedyiouum oopazom.
A 0 3 a 1 1: propeller n Bo3ayIIHBINA BUHT.
A 0 3 a i 2:principal @ ocHoBHoi#i; variation n Bapuant; front n mepesn-
Hss1 acTh; integral a HeorwemuteMmsrii; form v o6pa3oBe-
BaThb.
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A 6 3 a u 3:contribution n Biusaue; total ¢ monueit; generate v
co3aaBaTh; propeller n Bo3ayIIHBIN BUHT.

A ©0 3 a m 5:control v peryauposats; operational a skcryarannOHHBIN;
limit v orpann4uBaTh.

A 06 3 a n 6:limitation n Hemocrarok.

A 6 3 a m 7:complexity n ClI0XHOCTE.

A 06 3 a m 8:specific a ynenbHpIl; accelerate v yckopsTs.

A 0 3 a m 9:commercial ¢ rpaxmaHCKuii.

A ©0 3 a n 30:injection n Bmpeick; accelerate v pa3rossTs(cs);

operate v paborats; limited p.p. orpanudenHsrit; princi-
pally adv riaBasiM 00pa3om.

A 0 3 a 1 11:operation n momer; inject v BIpeICKUBaTh; €ject y
BBIOpAChIBaTh; (ENerate v cosmaBaTh.

A 0 3 a i 12: motor n mBurarenb; Operate v paboTaTs.

1. a) Ilepesedume enazonvl co credyrowumu cyggurcamu.

-ize [alz : characterize, crystallize, magnetize, organize, revolutionize, standard-
ize, summarize, vapourize;

activize, centralize, generalize, localize, neutralize, normalize, realize, special-
1ze;

-ify [fal :qgasify, classify, qualify;

amplify, electrify, intensify, justify, purify, rarify, simplify, solidify;

-en [in : frighten, hasten, heighten, lengthen, lighten, strengthen;

blacken, brighten, broaden, fasten, harden, soften, stiffen, straighten, tighten,
weaken, widen, worsen;

0) Ilepeseoume enazonvl ¢ cyghghuxcom -ate.

-ate [elt . accelerate, actuate, complicate, create, decelerate, deviate, duplicate,
eliminate, estimate, incorporate, integrate, investigate, regulate, rotate.

IV. Tpoumume u 3anomuume Haubolee ynompeoumeibHvle COCMAasHble 2Jid-
201bl.

bring npunocumo bring about npusooums k (pezyromamy)
bring down céusamuw
bring up noonumams (sonpoc)

build cmpoums build up cozoasame, obpazosvieams

carry uecmu carry away yrocums, 0meoounb
carry on nposooums (onwim)
carry out esinoamnsamo

do oename do away uzbasnsimocs

find uaooums find out ewiacHame, eviasiams

get nonyuamo get out ewixooums

give oasame give off omoasams, usnyuame
give Up omkazvleamvcs

go uomu go oNn npoodoaxcams

go over paccmampusamu
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look cvompeme

make oeramwn

put xracms, cmasumo

take o6pamo

turn nosopauusame

work pabomamuw

look ahead npedsuoems

look for uckamo

look through npocmampusameo
look upon paccmampusame
make out doxaszvieams, eviseisiMb
make up ycmanasmeamo

put away youpams, ycmpansmeo
put down zanuceieamo

put forward swiosucams

take away youpams, cnumamo
take off cuumameo; eéznemamo
take for npunumamo 3a

take up 6pamscs 3a

turn off esixmouamso

turn on sxknrouameo

turn to oopawamucs

turn out oxaszvieamuscsa

work out paspabamuvisamo

V. Llepeseoume CYUeCmBUmMeTIbHbIe, COOMBEMCMBVIOUYUE COCMABHbLIM

2Na20Nam.

cut in exrrouames cut-in

cut off swixrrouamo cut-off

cut out seikrouame cut-out

fall away omoensmuocs fall-away
flame out npexpawamo copenue flame-out
fly off eznemamo fly-off

lift off ompwieamovcs om zemnu lift-off

lock on zaxeamwieamo yenw lock-on

NOSe OVEer kanomuposamso nose-over
NOSe UP noonumams, 3a0upams HOCO8YIO YACHb nose-up

roll off kpenumocs roll-oft

run in o6kamwieams 08ucamens run-in

run up eouams ogueamenv Ha OOILUWIUX 0OOPOMAX run-up

slow down cruoicams (ckopocms) slow-down
slow up cruorcams (ckopocmo) slow-up
splash down npusoonsmucs splash-down
take off szremamo take-off
turn about oerams pazsopom na 180° turn-about
turn around oeramos pazeopom na obpamuwiii  Kypc turn-around
warm up npozpesamu warm-up

VI. 1lepesedume npeonosicerus, 0opawjas 6HUMAHUE HA NEPeo0 UHPUHUMUBA 8

@yHKYuU noodnedicauje2o u OONOHEeHUsL.

a) 1. To land the airplane at night is rather difficult. 2. To investigate the danger of
radiation is quite necessary. 3. To release the undercarriage was impossible and the air-
plane crashed on landing. 4. To determine the accurate position of the plane is the task of
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the R

navigator. 5. To provide an explanation for this phenomenon is the task of the present ar-
ticle.

0 1. It was essential to solve the problem of aerodynamic stability. 2. It is
Important to determine the velocity of a rocket. 3. It is necessary to protect the occupants
of a space station from the intense solar-particle radiation. 4. At this period of the year it is
possible to launch a probe into a circumnavigation trajectory of Mars. 5. It was
possible to make only general conclusions from the results of test flying.

B) 1. The pilot decided to use the automatic landing system. 2. Here we
should like to discuss some methods of training for manned space flight. 3. The astronaut
wanted to ensure the successful coupling of space vehicles in orbit.

VILI. llepeseoume  npeonooicenusi,  oopawas — eHUMAHUe ~HA  NEPeoo
uH@uUHUMUBA 8 COCMABHOM UMEHHOM CKA3)EeMOM.

1. The ai m of this paper is to find basic properties of fluid oscillations. 2. One
answer to this problem is to use electronic-beam steering rather than mechanical steering.
3. One of the most important functions of unmanned lunar programme will be to find suit-
able lunar sites. 4. The basic idea is to determine the pressure under zero-gravity condi-
tions. 5. The object of this discussion is to describe some probable future propulsion sys-
tems. 6. The objective will be to determine the most promising device for a particular fuel
tank. 7. Our problem is to determine the unknown shape of the fuel tank. 8. The basic
problem was to determine the atmospheric conditions. 9. The purpose of the surface-to-
underwater missile is to enable the ship to destroy targets. 10. The purpose of this paper is
to present a brief description of the spacecraft and its systems and to provide a limited de-
scription of the performance of the spacecraft during the manned orbital flight. 11. The
purpose of this chapter is to apply the basic principles of rocket motion to the various
phases of space mission. 12. The main task of each space flight is to overcome the gravita-
tional field and pass through the atmosphere of the Earth or some other planet.

VIII. Ilepeseoume  npeonooicenuss, obpawias GHUMAHUE HA  NEPEBOO
UHGUHUMUBA 8 PYHKYUU 0OCMOAMENbCMEA Yeau U C1e0CMEUsl.

a) 1. The crystal maser must be held at a very low temperature in order to
operate efficiently. 2. Refrigeration units are used in airplanes to cool air. 3. This research
airplane is designed to fly at more than 3,600 mph and to reach heights of up to 100 miles.
4. To fly day after day in high-speed airplanes the pilot must be physically
and mentally fit. 5. To find the answers to these questions and many others a number of
research rockets were sent into space. 6. To investigate this effect we changed the pre-
viously described calculations. 7. To insure a uniform internal temperature inside the gene-
rator the engineers designed a special thermal control device.

0 1. Mercury is too small to retain a considerable atmosphere.
2. These laboratory experiments are too difficult or costly to per-
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form. 3. The mass of an electron is so small as to be neglected. 4. This method was so
complicated as to give only little results. 5. The space environment between 200 and
1,000 km from the surface of the Earth can be considered safe enough to establish stable
orbits for the various types of space vehicles. 6. The velocities are not high enough to be
of major concern. 7. Engines of the carrier rocket must have sufficient power to launch the
satellite into the Earth's orbit.

IX llepeseoume  npeonooicenuss,  obpawasi — 6HUMAHUE — HA — NEPEBOO
uHuHumuea 6 yHKyuu onpeoeneHusl.

1. There are a number of hypothesis to account for the Moon's origin. 2. The first
living being to experience weightlessness for a long period of time was the dog Laika. 3.
Tests to determine properties of propellants are currently in preparation at the laboratory.
4. There are no winds or rain to erode the surface of the Moon. 5. The space vehicles to be
discussed in this section can be divided into two broad categories. 6. There are a number
of problems still to be considered. 7. Now we shall discuss the system of units to be
used in the next section of the article. 8. Propellant properties are the main two factors to
be considered here. 9. The Moon was the first celestial body to be reached by men. 10. In
the experiments to be described in this section, the electric field has a frequency of 400
Hz. 11. For many years to come the solar system will be the arena for astronautical inves-
tigations. 12. The reciprocating engine probably will be retained for many years to come
for use in low-speed airplanes. 13. Leonardo, da Vinci was the first man to treat aeronau-
tics scientifically. 14. Valentina Tereshkova is the first woman to orbit the Earth. 15. Gali-
leo Galilei was the first to examine the Moon in detail through a telescope and to draw a
certain conclusion from what he saw. 16. The Russian scientist Konstantin Eduardovitch
Tsiolkovsky was the first to understand the use of rockets in space travel.

X Haiioume 6 mexcme ypoxa (abzaywt 3, 4, 8 u 9) no oonomy ungunumuey u
nepeseoume ux 8 mexcme.

XI. Omeemvme Ha 80NPOCHL K MEKCM)Y.

1. Where is the fan mounted in the turbo-fan engines? 2. How are turbo-fan de-
signs called? 3. What is the fundamental difference between a turbofan and a turboprop? 4.
In what aircraft are turbo-fans most widely used? 5. What engine is simpler, a turbofan or
a turboprop? 6. What engine is lighter, a turbofan or a turboprop? 7. What enables a turbo-
fan to achieve a relatively low specific fuel consumpion? 8. Why does a turbo-fan produce
much more thrust than a turbojet during take-off and the initial climb? 9. What is the sim-
plest jet engine? 10. What jet propulsion device is the oldest and most widely known?
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YPOK 12

Jlexcuko-rpammarnueckne temu  ypoka: 1. Ilepesos TtepMuHoMOrHue-
ckux coyerannil. 2. Cnomunle cywectsureasuste. 3. Undunntusrbe 060poThl,

TepMunbl K ypoxy

altimeter BoicoTOMEp

bar crepxxens; monoca

behaviour xapakrepuctuku

boost pressure nasnenue HagTyBa

branched pipe otBeTBiIcHHBII TPYOOTIPO-
BOJ; MaTpyOOK

device ycTpoiicTBO; MEXaHH3M; TPHUCIIO-
cobneHne

direction indicator ykasarens Kypca

directional gyro kypcoBoii rupockorr;
TUPOIIOTYKOMITAC

encount Bctpeyars

environment okpyxaroras cpena

gauge maHOMETp

gyro horizon aBmaropu3oHT

horizon ropu3oHT; aBHArOpHU30HT
induction BIycK; BcachIBaHHE
machmeter ykasarens umcia M
master engine OCHOBHO¥ JBUIaTelb
meter nsmepsThb
propulsion Tsra; cuioBas yCTaHOBKa
sharp turn xpyroii pa3BopoT
skid ckoab3uTh (MpHU pazBopoTe)
slip ckonb3uth
straight and level flight mpsimonmHeiiHbit
TOPU30HTAJIbHBIN I10JIET
Pitot tube tpyoka Iluto
turn-bank indicator ykazartens kpeHa u
MOBOPOTA
wide turn mosoruit pazBopot

head ronoska

TERCT
AIRCRAFT INSTRUMENTS

1 Aircraft instruments are basically devices for obtaining information about the
aircraft and its environment, and for presenting that information to the pilot in a concise
form. Their purpose is to detect, measure, record, process and analise the variables en-
countered in flying an aircraft. They are mainly electrical, electronic or gyroscopic. They are
concerned with the behaviour of the engines, the speed, height and attitude of the aircraft and its
whereabouts. Instruments concerned with the whereabouts of an aircraft are navigation in-
struments and these are dealt with separately in Lesson 13. Lesson 12 is concerned with in-
struments that obtain and present information on flight (excluding whereabouts and direc-
tion), propulsion, fuel, air frame, electrical and pressure systems.

2. The history of the development of aircraft instruments shows a movement away
from instruments that merely obtain and present information to those that automatically do
something about the in formation they receive. For example, at one time an instrument
would have told a pilot that his aircraft was nose-down and it would have
been left to the pilot to take corrective action manually if necessary. Nowadays it is often the
case that a pilot will "instruct” an automatic system, for example, to f 1y level, and the ap-
propriate instrument will usually show the "instruction” is being "obeyed" and only excep-
tion ally that something 1is wrong because the automatic system has
failed.
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3 A modern aircraft cockpit looks on first sight to consist of a be
wildering array of instruments that no human being could ever master
or understand. It looks as though so much information presented simultaneously could
never be absorbed by a small team of two to four
people with any certainty. However, instrument panels are designed
in such a way that instruments are grouped logically so that to a pilot
it is an "open book".

Instruments Concerned with Flight Information

4, Height. An instrument for measuring and showing height above a level of
reference is called an altimeter. It is basically an extremely sensitive aneroid barometer
which measures static pressure at the height the aircraft is flying and, according to the dif-
ference between this and the pressure at a predetermined reference level, indicates height
above reference level. There are three possible reference levels. The first is a theoretical
mean sea-level reference which is of no use on landing. The second is true pressure at air-
field height so that the altimeter reads zero on landing. The third is true pressure at sea-
level so that the altimeter indicates true altitude on landing.

5. A radio altimeter measures height above terrain and so would not help in
maintaining a constant flight-level over land. Its purpose can be stated quite simply as that
of measuring the depth of air immediately below the aircraft, rather as sounding devices in
a ship are used to measure the depth of water beneath its keel.

6. Vertical Speed. The rate of change in altitude is measured and shown by a
vertical speed indicator. This indicates the speed of climb (ascent) or descent (dive or
glide).

7. Horizontal  Airspeed. Horizontal airspeed is measured and
shown by an airspeed indicator (ASIl). The ASI is an aneroid capsule
which measures the difference between static pressure and the pressure inside an open-
ended tube, called Pitot tube, usually situated on
or underneath the nose of the aircraft. The airspeed indicator tells
the pilot what his airspeed would be if he were flying at sea-level
under standard atmospheric conditions, temperature 59°F (15°C) and barometric pressure
29.92 inches (760 mm). True airspeed (TAS) may be calculated approximately from indi-
cated airspeed (IAS) by adding 2 per cent to the IAS for every one thousand feet above

sea-level.

8. The machmeter indicates the Mach number which expresses airspeed as a
fraction of the speed of sound. It is essential equipment on jet aircraft.

9. Turning Characteristics. Aircraft turning characteristics can be measured

and shown by a simple device known as a turn-bank indicator. The turn-bank indicator
tells the pilot two things. Firstly, it tells him whether he is doing a tight turn or a wide turn,
and whether it is to port or starboard. Secondly, the turn-bank indicator tells the pilot
whether, on the turn to right or left, his aircraft is slipping
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inwards or skidding outwards. In big aircraft information on turning and banking is incor-
porated in a flight system direction indicator.

0 Attitude. The attitude of an aircraft relative to the surface of the earth is
shown by an "artificial” or "gyro™ horizon. There is a horizon bar on the instrument that
always remains parallel to the surface of the earth. Another small piece of metal shaped to
indicate the aircraft appears above or below the horizon bar if the airplane is in a climbing
or gliding attitude. When the aircraft is banked to the left or right the imitation airplane in
the instrument appears banked to the left or right.

n Direction. An elementary direction-measuring instrument is a simple
magnetic compass which may, however, be inaccurate by a degree or two in straight and
level flight and much more inaccurate in turns. The magnetic compass is used in conjunction
with a directional gyro which is not affected by the angles of bank normally employed in
airlines.

Instruments Concerned with Propulsion Information

v Speed. Engine speeds are measured and shown on rpm indicators which
measure the revolutions per minute of the main rotor in each engine. Any differences in
rpm from a master engine used as a basis for synchronizing are shown on a synchroscope.

3 Temperature. The temperature of each engine on an aircraft is meas-
ured and shown on a temperature indicator. Piston-engined aircraft have indicators for cy-
linder head temperature (CHT). Turbine engines have indicators for jet-pipe temperature
(JPT) or turbine-gas temperature (TGT). All types of engines have oil temperature indica-
tors showing the temperature of their lubricants.

U Pressure. Various sorts of pressure occurring in a piston engine in op-
eration are shown by instruments. A manifold pressure gauge is an instrument for measur-
ing the absolute pressure in the induction system (a branched pipe for distributing air or a
mixture to a number of cylinders) at a point standardized for each engine. Alternatively
boost pressure, which is pressure in the induction system at a point standardized for each type
of engine may be shown on a boost pressure gauge.

Oil pressure is indicated by an oil pressure gauge.

Instruments Concerned with Information about Fuel

5 Fuel Content. Fuel tank contents indicators show how much fuel the
aircraft has left at any moment of time. Usually each tank is metered individually and the
amount of fuel is measured in litres or by weight.

16 Fuel Flow. The fuel consumption of each engine is measured by fuel
flowmeters calibrated in kilos per minute. These are integrated in a device to indicate kilos
gone since engines were started.

(to be continued)
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YIPAYKHEHUA

l llepeseoume  cnosocouemanus co  cnedylOwuUMU — MEPMUHAMU U3
mexcma. altimeter, device, horizon, instrument.

airborne altimeter, aircraft altimeter, cabin altimeter, landing altimeter, radar
altimeter, radio altimeter;

automatic navigation device, calibration device, sensing device;

approach horizon, artificial horizon, director horizon, gyro horizon;

airborne instrument, aircraft instrument, blind-flying instruments, board instru-
ment, electronic instrument, flight instrument, flying instrument, measuring instrument,
navigation instrument, performance instruments.

1. Ilpoumume u nepesedume cnodicHvle cyuecmsumensvHule. Hazosume cy-
wecmeumeibHvle, 0Om KOMopvlx OHU 00PA308aHbL.

O 0 p a3 e airspeed (air+speed) 6oz0ywnas ckopocmo

a) airbus, airflow, airframe, airline, airliner, airscrew;

lifeboat, liferaft, lifetime;

radioactivity, radiolocation, radioman, radiosonde, radiotelemetry, radiotele-
phone;

sideline, sidegust, sideslip, sidewash;

tailcone, tailhook, tailpiece, tailpipe, tailplane;

windscreen, windshield, windstream;

b) airplane, floatplane, seaplane, tailplane;

aircraft, spacecraft;

airship, spaceship;

airman, crewman, spaceman, weatherman;

airport, spaceport;

nosewheel, tailwheel;

ampermeter, flowmeter, voltmeter.

1. Ilepeseoume npeonosicenus, oopawas HuMaHue Ha NEPeBoo CILOHCHO20 OONOJI-
HeHUsl, BbIPAICEHHO20 000POMOM KOOBEKMHBLU NAOENHC C UHPUHUMUBOM.

1. For the illustrative purposes we assume a plasma to consist of three fluids. 2.
The designer assumed the form of the tank to be spherical. 3. For simplicity hydrodyna-
misists believe the two fluids to be inviscid and incompressible. 4. On some occasions
scientists may consider the acceleration of gravity to be constant. 5. Physicists consider
nuclear energy to be the prime source of heat energy. 6. We may expect this new problem
to be qualitatively similar to that discussed above. 7. We know an incompressible fluid to
occupy this cylindrical tank of radius a. 8. The astronaut reported spacecraft mean temper-
ature to exceed the designed temperature by 5°C. 9. The early artificial satellites showed
the Earth to be surrounded by intense radiation. 10. The autnor of the paper states these
motions to be initially irrotational. 11. Suppose the Earth's orbit to be a circle. 12. Suppose
the
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Earth and Venus to move in coplanar circles. 13. The ancients thought electricity to be in-
visible fluid. 14. Until quite recently scientists thought the space between the Sun and the
Earth and the planets to be empty.

IV. Ilepesedume npeonooicenus, obpawas HUMAaHUE HA NEPeBOO CIONHCHORO NOIEHCA-
1e20, BbIPANHCEHHOR0 ODOPOMOM UMECHUMETHBILNAOEHC C UHOUHUMUBOM .

a) 1. The velocity at all points is assumed to depend only on t. 2. No other forces
are assumed to act on the fuel tank bottom. 3. In this analysis the liquid is assumed to be
inviscid and incompressible. 4. This condition is assumed to be valid. 5. The angle be-
tween these surfaces is assumed to be 75°. 6. To early man the Earth was believed to be
the centre of the Universe. 7. The polar caps of Mars are believed to be ice crystals. 8. As-
tronautics is considered to be the science and technology of the design and operation of
space vehicles. 9. The speed of the aircraft at the time of the explosion is estimated to have
been about 300 knots. 10. The first Earth's satellites were expected to stay on their orbits
for a month or two. 11. The Sun is known to have a 11-year cycle of activity. 12. The
rocket may be said to work on the

reaction principle.

b) 1. At present the rocket engine appears to provide the best means for producing
the tremendous thrust forces. 2. The artificial satellite appears to an observer on the
Earth to remain fixed in space. 3. Two schemes appear to be particularly attractive for
emergency landing. 4. The spacecraft appears to have encountered very few micromete-
oroids in its travel. 5. The shape of Venus seems to resemble that of the Earth. 6. This
wing structure seems to present serious problems. 7. Venus has a shape and surface condi-
tions which seem to resemble those of the Earth. 8. The inner satellites of Saturn seem to
be composed primarily of ice.

V. Illepesedume npeonodicenus, obpawjas eHumanue Ha nepesoo o0bopoma
«for+cywecmseumenvnoe (uru mecmoumenue)+ungunumue».

1. It has been necessary for scientists and engineers to develop new methods of
tests. 2. It is important for the pilot to know the airplane construction. 3. The Sun is a pow-
er source which makes it possible for man to live on Earth. 4. The noise from the engine
was so deafening that it was impossible for the passengers to talk with each other. 5. The
Earth is not a perfect sphere. This fact makes it necessary for astronomers to make correc-
tions for the Earth's slight oblateness. 6. The necessity may exist for the pilot to reduce the
speed of the airplane. 7. For problems to be solved on large computing machines it is bet-
ter to use symmetric matrices. 8. For such a system to operate efficiently, the propellant
must be kept quiescent. 9. The returning spaceship must intersect the beam patterns from
two ground stations in order for its position in space to be determined. 10. This value
must be negative in order for Eq. (5) to hold. 11. The flow field shows the tendency for
surface distortion to occur.
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VI. Hatioume 6 mexcme ypoxa (abzayer 1, 4, 6,9, 11, 13 u 15) no
OOHOMY CIIOBOCOHEMAHUIO U nepesedume ux Ha pycckutl sizvbix. Oopamume sHUMAHUe HA NOCIeO08a-
MENbHOCb PACHOONCEHUSL CTIOE 8 AHSTIULICKUX U 8 PYCCKUX CLOBOCOHECIAHUSIX.

VII. Omeemvme na sonpocol k mexcmy.

1. What is the purpose of aircraft instruments? 2. What does the history of the devel-
opment of aircraft instruments show? 3. In what way are instrument panels designed? 4.
What instrument is called an altimeter? 5. What is the purpose of a radio altimeter? 6. By
what instrument is the rate of change in altitude measured? 7. What does the airspeed indi-
cator measure? 8. What does the machmeter indicate? 9. What instrument shows direc-
tion? 10. What does the fuel tank contents indicator show?

YPOKI13

Jlexcuko-rpammaruueckue vems ypoxa: I. [lepesox TepMuHOMOrHYE-
cRux couetanuit. 2. CnomHble npunaratenbHele. 3. Mudunutvs B pasznuu-
HBIX (PYHKUMAX H o0opoTax (nosmoperue).

TepMHHBI K YPOKY

alert nmpuBecTH B COCTOSIHHE TOTOBHOCTH margin of safety 3anac npounoctu
buried yroruenmbIit pen recorder camormcer| mepom
control column pyuka ympaBieHwust pitot head mpueMHHUK MOTHOTO JABICHHUS
control panel manens ympapieHus prestall npexaeBpeMeHHBIH CPhIB TOTOKA
detector yyBCTBUTENIBLHBIN DJIEMEHT; 1aT- recorder camormcer

YK stick shaker BuOpocurnamuzaTtop pyduku
duplicate myOmupyrommii MexaHu3M yIIpaBJICHUS
flight recorder GopToBoii camonucei store 3amomMHaroIee YCTPOWCTBO; Xpa-
leading edge mepemHsas KpoMka HUTH
manhandling ynpaBieHue Bpy4HyIO tape recorder neHTOYHBINH CaMOITHCEI

TERCT

AIRCRAFT INSTRUMENTS
(continued)

Instruments Concerned with Information about
Conditions on the Outside of the Airframe

1. Temperature. The outside air temperature (OAT) gauge gives the pilot gen-
eral information about the temperature of the air immediately surrounding the airframe.
This will enable him to assess the influence of temperature on certain performance aspects
of the aircraft. He needs to know particularly whether the temperature is within certain
limits in humid conditions so that there is danger of

71

Ompedakmuposars u onybrnuxkosasn Ha catime PRESSI ( HERSON )



ice forming. This enables action to be taken to heat the affected areas. Critical parts in-
clude the leading edges of the wings, control surfaces of the tail unit, engine air intakes
and the pitot head.

2. On the other hand there are certain parts of the airframe that might possibly
become overheated because they are close to something like an engine or a generator pro-
ducing a lot of heat. The temperature of important zones of the airframe in the vicinity of a
heat-producing component, for example the rear spar of a mainplane containing a "buried"
jet engine, are monitored by electrical temperature bulbs.

3. Cabin temperature indicators are normally fitted to modern aircraft to ena-
ble the pilot to confirm that the automatic system controlling temperature is in working
order. Cabin humidity indicators may be fitted but humidity control systems are rare.

4, Pressure. It is important to know the pressure inside the passenger cabin
because it must be neither too high nor too low for human comfort. It is also important to
know the difference between the air pressure outside the cabin and the air pressure inside
it because it represents a force exerted in normal circumstances in an outwards direction.
The difference in pressures must be kept within limits imposed by the strength of the fuse-
lage. The cabin altitude indicator is the instrument monitoring passengers' comfort and the
cabin differential pressure indicator monitors the margin of safety.

5. Other pressures concerned with the airframe that have to be watched are
the hydraulic and pneumatic systems used in powering controls of such moving parts as
brakes, undercarriage and so on.

Instruments Concerned with Information about the Air-
craft's Electrical System

6. Voltage. Direct current and alternating current voltages are measured and
shown by AC and DC voltmeters. Where information is required only periodically from a
number of points it is usual to have only one voltmeter with a device for selecting each
point of measurement as required.

7. Current. The instrument that measures an electric current in amperes is
called an ammeter.

We may summarize the nature of information presented by aicraft instruments as
follows:

8. (@) it may be continuous presentation, as in the case of a gyro-
horizon.

(0) it may be on-tap presentation, as in the case of moving a switch for a
particular reading on a voltmeter.

© it is always concerned with situations that are expected to change within
certain limits, for example temperature.

(o)) most is presented visually.

9 Attempts are made to minimize the heavy demands made on

the aircrew's wuse of their eyes by employing their senses of hearing
and touch. Unfortunately at the same time there are ever increasing
demands on hearing coming from the wvarious radio aids now installed
in aircraft.
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10 However, some of the instruments for alerting aircrew to the fact that
something abnormal is happening do employ the senses of hearing and touch. Throughout
the aircraft there are various heat, flame and smoke detectors which relay their warnings
to the pilots by bell as well as by light. If for some reason or other the undercarriage has
not been lowered for an intended landing, in addition to a warning light sometimes a horn
is operated by the throttle setting. If the speed of the aircraft inadvertently drops below
what is regarded as safe, a mechanical instrument called a stick-shaker, operating from a
device on the underside of a wing, gives warning of a pre-stall condition by shaking the
control column. On the other hand warning of excessive speed is given by means of a
horn.

1 The history of aircraft development is, among other things, the change
from manhandling aircraft to the automatic handling of an aircraft. The history of the de-
velopment of aircraft instruments shows a movement away from instruments that merely
obtain and present information to those that automatically do something about the infor-
mation they receive. A notable exception to this general trend is a flight recorder which
does not present information at the time of obtaining it, but stores it away for future ref-
erence. The need for flight recording has been recognized in aviation for a very long time.
Early methods of meeting this need were by the pilot or observer recording data normally
on a notepad, or by relatively crude pen recorders or even a camera photographing the pi-
lots' instruments or duplicates of them.

iV Today, nearly all commercial aircraft are required to carry a recorder
whose performance far exceeds the maximum capability of these simpler devices. All the
pilot sees of it is a small control panel on which he can set some dials which correspond to
the date and flight number. This information is inserted on the recording medium before
every flight and the recorder can detect whether the aircraft is flying and switch itself on
or off accordingly. Data collected at any point on the aircraft are transmitted electrically to
a central electronic unit where they are converted to a binary code similar to that used in
computers. This ensures that accuracy can be of the order of 1 part in 1,000. It is stored in
this form in an almost indestructible store normally consisting of an armoured cassette
containing about 50 miles of hair-thin magnetic steel wire operating on the same principle
as a tape recorder. This cassette can be removed from the aircraft at any time for decoding
and analysis. Any lengthy or repetitive analysis work involved is carried out by computer.

YIIPAJKHEHUSL
|. Tlepesecoume cnosocowemanusi co cnedyiowumu mepmuramu uz mexcma: detector,
gauge, indicator, recorder.
angle-of-attack detector, course detector, fire detector, heat detector, ice detector,
infra-red detector, smoke detector, vibration detector;
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air gauge, altitude gauge, angle gauge, barometer gauge, cabin-pressure
gauge, fuel gauge, fuel-pressure gauge, gas-density gauge, gasoline gauge, gas-pressure
gauge, Mach-number gauge, oil gauge, oil-pressure gauge, oil-temperature gauge, temper-
ature gauge;

airspeed indicator, air-temperature indicator, altitude indicator, angle-of-attack in-
dicator, attitude indicator, bank indicator, bank-and-turn indicator, climb indicator, course
indicator, direction indicator, dive-angle indicator, engine speed indicator, flight indicator,
height indicator, landing-speed indicator, Mach indicator, rate-of-climb indicator, rate-of-
descent indicator, revolution indicator, speed indicator, temperature indicator;

airborne recorder, airspeed recorder, altitude recorder, course recorder, flight re-
corder, flight path recorder, pressure recorder.

1. Ilepeseoume cnooichvle npunazamenvhvie, 00PA308aHHBIE NO MOOETU KCYUje-
cmeumebHoe+npuiacamenbHoe».

O 0 p a3 e u . oxygen-rich (oxygen+rich) ¢ us6simrxom kucnopooa
boeambitl KUCIOpOOOM

temperature-dependent; time-dependent; pressure-dependent; accident-free; air-

free; fault-free; friction-free; trouble-free; vortex-free;

combat-ready; flight-ready;

heat-resistant; fire-resistant;

oxygen-sensitive; pressure-sensitive; temperature-sensitive.

1. Ilepeseoume cnooicrvie npunacamenvhvle, 00pazoeantvie NO MooeIUu  «Cyuecm-
sumenvroe+npuuacmue |1 ».

O 6 p as3en: sunrwarmed (suntwarmed) coepesaemviii comnyem

air-based; earth-based; ground-based; land-based; sea-based; water-based;

air-controlled; ground-controlled; pilot-controlled; radio-controlled; trajectory-
controlled; wire-controlled;

air-cooled; gas-cooled; liquid-cooled; water-cooled;

fabric-covered; ice-covered; linoleum-covered; metal-covered, paper-covered,
rubber-covered; snow-covered:;

air-driven; battery-driven; belt-driven; engine-driven; hand-driven; spring-
driven; steam-driven; turbine-driven; water-driven; wind-driven;

ground-guided; radio-guided; wire-guided,;

air-launched; ground-launched; fighter-launched; satellite-launched; space-
launched;

factory-made; hand-made; machine-made; man-made;

fuselage-mounted; wing-mounted; pod-mounted; truck-mounted,;

air-operated; foot-operated; motor-operated, power-operated; pressure-operated;

battery-powered; engine-powered, jet-powered; man-powered; rocket-powered,
sun-powered; water-powered;

jet-propelled; rocket-propelled; steam-propelled;
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earth-stabilized; fin-stabilized; position-stabilized; roll-stabilized; space-
stabilized.

IV. Ilepeseoume  npeonooicenusi,  oopawas — 6HUMAHUE — HA — Nepesoo
uH@UHUMUBA 6 Pa3TUYHLIX PYHKYUAX u obopomax (nosmopenue).

1. Since the Moon was first observed by telescope, a number of ideas have been
put forward to account for the appearance of its surface. 2. The major objective of our
programme is to improve performance without reducing reliability. 3. The light areas of
Mars seem to be sand deserts; the dark areas of Mars were formerly believed to be oceans.
Now they are proved to be dry. 4. The purpose of tests is to determine the wing loading. 5.
We expect the new aircraft to fly this year. 6. To maintain the forward movement of the
wing through the air, a force equal to the drag must be constantly exerted. 7. Comets are
known to have highly eccentric orbits. 8. A spaceship is designed to sustain a man in a
space environment for a given period of time, to protect h i m from external heating and
acceleration during exit and re-entry, to provide him with means for controlling the atti-
tude of the spaceship, to permit h i m to perform observations and a number of experi-
ments in space, and to bring h i m safely back to Earth. 9. The temperature in the stratos-
phere is estimated to be as low as 130°K. 10. The problems connected with the construc-
tion of large satellites by men in space are chiefly to keep the man alive while outside
his spaceship, and to enable h i m to move in the direction desired. 11. The stabilizer of
an airplane is considered to consist of two sections.

V. Haiioume 6 mexcme ypoka (abzaywt 3, 4 u 6) no dsa crosocouemanust u nepese-
oume ux Ha pycckuii s3vik. Oopamume 6HUMAHUE HA NOCE008AMETTLHOCHTb PACHOTIONCEHUS. CIO8 8
AH2TULICKUX U 8 PYCCKUX CTIOBOCOYEMAHUSIX .

VI. Haiioume 6 mexcme ypoxa 6 abzaue 1 oessimo, 6 abzaye 11 wecmuaoyamo u 6
abzaye 12 deaoyamo 108, umerouux oouue KOpHU 8 AHIULICKOM U 8 PYCCKoM sizvikax. Ilepese-
oume ux Ha pyccKutl sA3biK.

VII. Hatioume 6 mexcme ypoka (abzaywt 1, 2 u 4) no osa ungpunumusa.
Haiioume  ungpunumuenvitic - obopom 6  ab3aye 12.  Ilepeseoume  ux
na pyccKuti sA3biK.

VIII. Omeemvbme Ha 80NPOCHI K MEKCMY.

1. What information does the outside air temperature gauge give the pilot? 2.
Why are cabin temperature indicators fitted to modern aircraft? 3. Why is it important to
know the pressure inside the passenger cabin? 4. Why is it also important to know the dif-
ference between the air pressure outside the cabin and the air pressure inside it? 5. By
what instruments are direct current and alternating current voltages measured? 6. In what
units does the ammeter measure an electric current? 7. By what means do various heat,
flame and smoke detectors relay their warnings to the pilots? 8. What is operated if
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the undercarriage has not been lowered for an intended landing? 9. Does a flight re-
corder present information at the time of obtaining it? 10. Must all commercial aircraft
carry a recorder?
Y POK 14

Jlekcuko-rpammMaTHueckHe TeMm ypoka: |, IlepeBoa TepMHHOJOTHYe-
ckux coueranuit, 2. Coxpamenubie cnosa. 3. Pyuxuud repynjus. 4. Orroa-
roJILHOe CYLIeCTBUTENIbHOE.

TepMuHBI K yPOKY

aid 00opy/10BaH¥E; CPEICTBO; YCTPOMCTBO path Tpaexropus
astro fix actpoHoMuUUeCKas OPUEHTPOBKA radar device paaroia0kalMoHHOE YCT-
band mosoca yacToT; nuanazon POMCTBO
crosswind GoxoBoli BeTep reboun d otckok
dead-reckoning navigation Haswrars referen ce mauano orcuera; HavalbHBIC
CUHUCJIICHHUEM U HpOKJ’Ia]IKOI‘/II oyt yCJI10BuUA
drift croc self-contained aBTOHOMHBIIT
homing HaBeneHue travel cosepiarh moner
lane Bo3myrHas Tpacca VOR (very high frequency omnidlrec-
NDB (nondirectional beacon) nenarpas- tional radio range) BcenanpaBIeHHBIN
JICHHBIN MasK YIBTPAKOPOTKOBOJIHOBBIN PaHOMAasK
TECT
AIRCRAFT NAVIGATION

1 The most elementary form of aircraft navigation is where the
pilot looks down from his cockpit on to a familiar terrain and guides his aircraft from one
landmark to another. Because the territory is well known to the pilot he requires no device
or instrument to assist him. If the territory over which he is flying is not familiar he will
require at least a map. In both cases the pilot is wusing what might be
called the "inductive" method in that he observes features on the surface and obtains an in-
stant "fix" on his position, without having to do any calculations involving past movement
of the aircraft.

2. Astronomical navigation is also inductive. The pilot observes
the position of celestial bodies and with the help of an accurate clock, and instruments for
measuring angles and sensing the vertical, he can compute his position. Calculation is in-
volved but not basically of past movement of the aircraft, although account must be taken
of the fact that astro fixes are normally "running" fixes.

3. Another well-known method of navigation, sometimes referred
to as the "historical”, is based on a record of the movement of the air craft from a known
point. From this record of what has happened before, present position and future move-
ment may be deduced. This might be called the "deductive” method to distinguish it from
the "observational" or "inductive" method referred to above. In practice
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this method is known as dead reckoning navigation. The only aids required in an elemen-
tary form of DR navigation are a compass, a clock, an airspeed indicator, a forecast wind
and a map. If a pilot knows the direction in which he has been travelling from a known
point, and the length of time and speed at which he has been travelling from that known
point he can work out his present position and future course.

4, As navigational aids have become more sophisticated, methods are now
usually classified by reference to the nature of the aids rather than the inductive or deduc-
tive, historical or observational process. So now there is an important distinction, for ex-
ample, between independent and dependent systems. The independent systems are self-
contained on board the aircraft so that they do not require any assistance from the ground,
except of course for maintenance. The dependent systems (sometimes called external ref-
erence systems) need the co-operation of ground-based components.

5 Yet behind this new classification we can see the old one. Self-contained
systems operate by not getting lost. For example, the Doppler system starting from a
known point deduces present position from a record of velocity over the ground. External
reference systems on the other hand often provide an immediate fix.

6. Independent  (Self-contained)  Systems of  Navigation.  Under
this category we must include those systems where information is
obtained either by human eyes or by radar on geographical features
(on the ground or in the air) to determine present position. Thus the
simplest form of navigation described above is both independent and
observational. A radar device that tells a pilot he is a mile from a
mountain would also come in this category.

7. Doppler is at present the most widely used self-contained aid working on
dead reckoning-principles. It sends radio signals of a known frequency to the ground be-
low and measures their frequency on the rebound. By using the principles of the "Doppler"
effect it then measures the aircraft's ground speed. The principle referred to is that to a
moving observer the frequency of a radiation appears to shift by an amount proportional to
the velocity of the observer. So starting from a known point and a difference in radio fre-
quencies the system deduces present position through ground speed, and aircraft heading
(in other words: aircraft velocity).

8. The next most widely used self-contained aid working on dead reckoning
principles is the inertial system. This is based on the fact that if a vehicle starts from a
known point and is equipped with extremely sensitive means of measuring accelerations
along precisely defined paths this can be related to time and distance travelled to present
position. Basically the instrument consists of gyros and accelerometers.

9. Dependent (External Reference) Navigation Systems. There are invisible roads
built into the skies over Europe, America and many other parts of the world where the air
traffic is dense enough to justify the expense of maintaining them. These airways, some-
times called
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air traffic lanes, are commonly constructed of beams of radio waves. A beam of radio
waves is just as real to the pilot as a road of concrete is to the motorist. But a radio beam
Is not a two-dimensional path like a road; it is three-dimensional like a tunnel. The idea of
an airplane flying through a tunnel is helpful except that the walls offer no construction in
a radio beam. The airplane can stray through the walls. It does not have to wait until it
reaches the end to get out.

10 At the end of each tunnel is some sort of radio transmitter.
This sends out the radio signals that form the tunnel. In order to be
able to make use of the airway the pilot has to tune a radio receiver in
the cockpit to the frequency of the radio transmitter. Nowadays, most
airways are defined by VOR station, though many are still using non-
directional  beacons  (NDB:s). NDBs are  comparatively cheap  and
simple but have several major disadvantages, viz: (1) they operate in the
overcrowded  "medium  frequency” band, which is subject to static
interference; (2) as the name indicates, the radiation from a NDB does
not give the pilot a really positive "tramline" but only an indication
that it is now on a certain bearing from the aircraft. Whilst the aircraft
Is heading towards the NDB, its path may actually describe a parabola, due to drift caused
by the local wind effect on the aircraft.

n The VOR (Very High Frequency Omnidirectional Radio
Range) does not suffer from these disadvantages. It does provide
a static-free "tramline” down the centre of the airway, which it is
easy for an aircraft to follow regardless of crosswind effect.

12 Whichever system of defining airways is used, it is nowadays
common practice to present the information visually in the cockpit
on dials.

VYITIPAJKHEHUSA

l. llepeseoume  cnosocouemanuss co — CleOyIOWUMU — MEPMUHAMU U3
mekcma: aid, navigation, navigator, reference.

air-navigation aids, long-distance aids, radar aid, radar-navigation aid, radio aids,
radio-navigation aids, short-range aids;

aerial navigation, air navigation, celestial navigation, dead-reckoning navigation,
enroute navigation, flight navigation, ground navigation, independent navigation, long-
range navigation, medium-range navigation, radar navigation, radio navigation, self-
contained navigation, short-range navigation, star navigation, terrestrial navigation;

air navigator, automatic navigator, bombardier-navigator, Doppler navigator, ro-
bot navigator, second navigator;

attitude reference, azimuth reference, directional reference, heading reference.

1. llepeseoume  cokpawyenHvle — cnoea,  NOCMPOEHHble N0 MOOEJIL.
«HAYAbHBIU 2/1IeMeHm nepeo2o cnosa-tyenoe emopoe C/I0BO. (Takue
cjloea dumaromcA C]ZumHO.)

O 60 p a3 e u: radnote (radio+note) paouocpamma
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A-bomb (atom + bomb); H-bomb (hydrogen+bomb); ammeter (amper+meter); he-
lipad (helicopter+pad); heliplane (helicopter+ plane); heliport (helicopter+port); helitaxi
(helicopter+taxi); midair (middle+air); mid-chord (middle+chord); midspan (middle+
span); midwing (middle+wing); navaid (navigation+aid); paraboy (parachute+boy); para-
diver (parachute+diver); paradoctor (para-chute+doctor); paradrop (parachute+drop); pa-
ranurse (parachutes-nurse); parawing (parachute+wing); radome (radio+dome); ramark

(radio+mark); velocimeter (velocity+meter).

CHAYWTLHLILL

I1. 1lepesedume
AIeMEHM nepeoeo

(Takue cnosa uumaromces CiumHo.)

O6paszern:
0bopyoosarue

COKPAlYEHHbIE
CI06A+KOHeYHb I

00pazo6aHHvle  NO  MOOEU
AIeMEHM 6MOpo2o CTI0BD.

cloaa,

avionics (aviation+electronics) asuayuonnoe snekmponnoe

elevon (elevator+aileron); flaperon (flap+aileron); motivator (motion+elevator);
naviation (naval+aviation); naviator (naval+ aviator); neutron (neutral+electron); pibal
(pilot+ball); positron (positive+electron); radiotronics (radio+electronics); transceiver
(transmitter+receiver); transponder (trransmitter+responder).

V. llepesedume  cokpawenus,

cocmorsuue

us Ha4aibHO20 ajilemermad

cloea, (Takue COKpAWeHUA 4umaromci KaKk HECOKpaujeHHble C]ZOGCL)

approx approximate

MAX: max maximum

Fig; fig figure OX; OXY; oxy oxygen

GAL; gal gallon PROP; prop propeller

I N; ininch sec section, secondary

LAB; lab laboratory tac tactical

V. Tlepeseoume  cokpawenuss, cocmosuue w3 coznacuvix  Oyks.  (Takue

COKpAaWweHUusA 4umaromcs KaKk HeCOKpauleHHble CJZOGa.)

APRX; aprx approximately KN; kn knot

FT; ft foot Mk mark

H: h hour mm millimeter

KG; kg kilogram YD; yd yard

KM: km kilometer

VI Llepeseoume coxpawyenust, cocmosiyue U3 HAYAILHLIX OYKE COKPAUJEHHBIX
cnos. (Kaoscoas 6yxkea wumaemces kax 6 angasume.)
A attack,airplane NASA National Aeronautics and
B bomber Space Administration
C cargo airplane USAF  United States Air Force
F fighter USN  United States Navy
H helicopter RAF  Royal Air Force
M missile carrier RN Royal Navy
R reconnaissance airplane NA  North American
T trainer GE General Electric
U utility airplane R Rolls-Royce
W weather airplane HS Hawker Siddeley
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VII. llepeseoume  npeonooicenust,  oOpawas  6HUMAHUE — HA  NEPesoo

NOONEHCAUe20, BbIPANCEHHO2O 2ePYHOUEM.

1. Solving these complex equations can require a digital computer. 2. Landing on
the Moon is considerably different from landing on the Earth because of the lack of atmos-
phere on the Moon. 3. Flying over the ice in polar regions is extremely difficult. 4. Land-
ing on the planets will vary according to atmospheric conditions. 5. Launching a man or a
crew into space can be accomplished in several ways.

VIII. Llepeseoume  npednooicenust,  oOpawasi  6HUMAHUE — HA  NEPesoo

COCMABHO20 UMEHHO20 CKA3)YEMO20, 6blPAIICEHHOCO 2€p)/HaM6M.

1. The main point of a transformer is raising or lowering voltage. 2. The advan-
tage of the new equipment is functioning under wide changes of temperature and pressure.
3. The purpose of the satellite was lifting the airborne instrumentation to a vertical dis-
tance of 250 miles from the surface of the Earth. 4. The main advantage of the rocket en-
gine is operating independent of its environment medium. 5. The designation of the wind
shield made of highly tempered glass is withstanding almost 1,000 degrees Fahrenheit. 6.
The first task is predicting accurately the remaining time of powered flight until thrust
termination. 7. The main purpose of an active communication satellite is receiving a signal,
amplifying it and returning it to the surface of the Earth. 8. The principal interest of the
author of the paper was verifying the shift of resonance frequency with amplitude.

IX llepeseoume  npednooicenusi,  oOpawas — 6HUMAaHUE — HA  NEPEBOO
OONOJIHEHUSL, BbIPAICEHHO20 2ePYHOUEM.

1. The automatic landing system must ensure landing the passenger airplanes at
night. 2. The aircraft designer suggested testing this equipment under altitude conditions. 3.
The test engineer avoided using this new instrument under high temperatures. 4. Capillary
forces prevent air from entering the tube. 5. The f i I m serves to demonstrate a new approach in
using the computer. 6. The rocket engine differs from the air-breathing engine in carrying
Its own oxidant as well as its fuel. 7. Our scientists succeeded in solving the problem of
landing the airplanes at night. 8. Many pilots dream of going to the Moon and distant pla-
nets. 9. For years men have dreamed of placing large platforms in orbit around the Earth. 10.
Our proof will depend on showing that X=0. 11. The radar homing types are all based
upon receiving some detection and tracking signal from the target. 12. These complex prob-
lems are associated with maintaining the health of the astronaut.

X Tlepeseoume npednooicerist, 0opatas BHUMAHUE HA NEPEBOO ONpeOeleHUsl, 8blpa-
HCEHHO20 2ePYHOUEM.

1. The idea of flying has existed in men's minds from time immemorial. 2. There is no
doubt that aviation is a safe means of travelling. The risk of flying by an airplane is not very
much greater than the
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risk of going by train or bus. 3. Scientists are trying to develop better ways of lifting space
vehicles from the Earth. The problem of escaping from the Earth is essentially a matter of
overcoming the gravitational field of the Earth. 4. The task of flying to the Moon is not an
easy one. 5. There is little hope of discovering, from the Earth, another member of our
solar system. 6. Space orbital rendezvous is the technique of bringing together in orbit two
or more spacecraft. There are several methods of accomplishing the rendezvous manoeuvre. 7.
This article gives a simple method for estimating pressure distribution. 8. There are two
principal methods for determining the distances and velocities to the stars. 9. The rocket
offers a means for escaping the Earth and for creating a research station in space. 10. Sys-
tems for detecting, inspecting, and, if necessary, attacking enemy satellites and space ve-
hicles can be either ground- or space-based. 11. Another interesting device for testing mate-
rials at high temperatures and speed is hypersonic shock tube.

Xl. Ilepeseoume npeonoviceriist, 00paiast 6HUMArHUe HA Nepesoo 0OCMOosmelbCcmaea, 8vipa-
HCEHHO20 2ePYHOUEM.

1. Peak temperatures occur after heating the test specimen. 2. The astronaut or-
bited the Earth 22 times before guiding his spacecraft safely back to a landing in the Pacific
Ocean. 3. In preparing man for space flight care should be taken of his health. 4. In return-
ing from the Moon, the spacecraft must be accelerated to a velocity greater than "escape ve-
locity". 5. Upon eliminating w from Eq. (2) we obtain the following results. 6. Man can live
on liquid foods for weeks without losing his weight. 7. It is not possible to understand the
reasons for all these shapes of the wing without first understanding the reason for sweep-
back itself. 8. The velocities of stars can be determined by examining the spectrogram of the
light which comes from them. 9. The principle of a satellite is very simple. A good analogy
may be obtained by tying a stone to a piece of string and whirling it round in a circle. 10.
Reliability of the construction can be improved by using additional elements. 11. This task
Is accomplished by launching a spacecraft and the fuel separately into orbit. 12. Midcourse
corrections are made by sending pitch and roll commands from the ground to the satellite.
13. Big rockets have been used for launching satellites into the Earth orbit. 14. As on the
surface of the Earth, the magnetic field in space can also be used for determining direc-
tions of flight.

XI. Ilepesedume npednooicerust, 00pawyast HUMAHUE HA NEPEBOO OM2IA20TIbHO20 CYUlech-
8UMENLHO2O0.

1. The falling of the aircraft began soon after the explosion. 2. Sometimes the buffeting
of an airplane occurs only in a particular Mach number range. 3. The automatic opening of
a parachute increases the chance of the pilot survival. 4. The testing of missile equipment
Is long and complicated. 5. The heating of an aircraft skin increases rapidly at the higher
speeds. 6. The year 1957 saw the launching of the first artificial Earth satellite and the be-
ginning of a new era of
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scientific exploration in space. 7. The launching of spaceships from the Earth orbit
presents a number of previously unfamiliar technical problems. 8. A galaxy is a grouping
of stars, dust clouds, and gases.

X111, Haiioume 6 mexcme ypoxa 6 abzaye 2 osenadyams u 6 ab3aye 3 OessimHa-
OYamv c08, umMeroujux obuje KOpHU 8 AH2IULICKOM U 8 pycckom si3vbikax. Ilepeseoume ux na pyc-
CKULL A3IK.

XIV. Haztioume 6 mexcme ypoxa (a63ayvt 1, 2,5 u 7) no oonomy 2epym-
ouro. Ilepeseoume ux na pyccxuil sA3viK.

XV. Omeemvme Ha 80NPOCHL K MEKCMY.

1. What is the most elementary form of aircraft navigation? 2. How can the pilot
compute his position? 3. On what is another well-known method of navigation based? 4.
What method is known as dead reckoning navigation? 5. Under what conditions can a pi-
lot work out his present position and future course? 6. What are the independent systems
of navigation? 7. What are the dependent systems of navigation? 8. On what principles
does Doppler navigation system work? 9. On what fact is the inertial navigation system
based? 10. Is a radio beam two-dimensional or three-dimensional?

Y P OK B

Jlekcuko-rpammatuueckue Temwn ypoxa: 1. [TepeBonx TepMuHOMOrHYECKH X
| coveranui. 2. IMaponumel. 3. PyHkuuu npuyactus I u II.

TepMuHBI K YPOKY

bow wave romoBHas BosHa escape velocity Bropas kocMmuYecKas
break 30. npeomonesarn CKOPOCTb
build-up yBenuuenue manufacturer u3rotoBuTEIH
challenge  crmoxuast 3amada; mpoO- market perHOK cObITa

JIeMa set Up coznaBaTh
circumvent o0XoauTh shock (-wave) drag BOJHOBOE CONPOTHUB-
coast JieTeTh MO MHEPLHUU C HEpabOTar0- JICHUE

UM JIBUTATEIEM sonic boom 3BykoBoOIi yaap

TEKCT

SUPERSONIC FLIGHT

1 For many years the figure of 1,223 km per hour has had a special meaning for
the people who work in the aviation industry. Within
a mile or two it is the speed of sound through the air at sea level.
It symbolizes the so-called "sound barrier".

2. To most aviation engineers this figure represented a formidable
obstacle in the path of technical progress. Many of them thought that
the obstacle was so great that it could never be overcome or circum-
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vented. Others saw it as something different only in degree from the problems they had
been facing for decades.

3. Wave drag, or shock drag as it is sometimes called, was the biggest sound
barrier problem. These are the names aerodynamisists used to describe the increased resis-
tance of the air caused by abrupt build-up of density at supersonic speeds.

4, When an aircraft is being flown at subsonic speeds, pressure waves mov-
ing ahead of it activate the air in its path and the molecules of air move aside to allow the
aircraft to pass. These pressure waves move at the speed of sound. When the aircraft itself
moves faster than sound the waves get left behind and the air ahead is not made to move
out of the way.

5. Consequently the aircraft strikes the air and sets up shock waves rather
like the bow waves made in water by a ship moving at speed. It is formation of these
shock waves that causes the sonic boom that is heard on the ground.

6. It appeared obvious to aviation engineers that if ever aircraft were to over-
come the problem of shock wave drag much more engine power would be required. Large-
ly because of problems of propeller design piston engines were no good for breaking the
sound barrier. Their efficiency began to fall off as aircraft speed increased above 560 kph.

7. Military aircraft led the way in developing the jet engine. The early jets
were much too uneconomical for commercial operation and it was left to the military, who
must have higher speeds and better performance with less regard for cost, to support their
development.

8. Without doubt the biggest operational problem associated with supersonic
flight, yet to be overcome, is the sonic boom. As an aircraft flies at speeds greater than
sound it sets up two main shock waves, one at the nose and one at the tail. When these
shock waves reach the ground the resulting sudden jump and fall in air pressure (the "over-
pressure”) is heard as the sonic boom.

Q. Normally this sound consists of two distinct booms, heard in rapid succes-
sion, but in certain atmospheric conditions the sound merges into one boom. Two main
factors influence the intensity of the boom. These are the weight of the aircraft and the
height at which it is flying. The heavier the aircraft the louder will be the boom. The higher
the aircraft is flying the more the boom will be reduced.

10 A focussing of several shock waves can occur during acceleration to

and deceleration from supersonic speed. A supersonic airliner will normally produce the
loudest boom during the acceleration phase.

1 During deceleration the boom will be much less intense because, by that
time, most of the fuel will have been used up and the weight of the aircraft greatly re-
duced.

12 As supersonic aircraft are not likely to attain supersonic speed until

160-240 kilometres after take-off, by careful flight planning it should be possible to time
the acceleration to supersonic speed so that it occurs over the sea or over sparsely popu-
lated land.
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hibited over well-populated land there will still be a market for supersonic aircraft. More
than three quarters of the earth's surface is ocean, and more than 40 per cent of the world's
long-haul traffic is concentrated on the North Atlantic.

U Whatever problems face the manufactures of supersonic airliners there
Is a hope that they will one day be overcome. The supersonic airliner is no longer a dream,
no longer a mere challenge to the aviation engineer; it is possibly the airliner of tomorrow.
In the 1970s air passengers may be able to travel at a speed of 2,335 kilometres per hour.

VITPAKHEHUA

. Ilepeseoume cosocouemanusi co credyiowumu mepmuramu uz mexcma. acceleration,
flight, flying, resistance.

acceleration due to gravity, acceleration of gravity, acceleration of the earth,
back-to-chest acceleration, backward acceleration, centrifugal acceleration, centripetal ac-
celeration, chest-to-back acceleration, downward acceleration, drag acceleration, earth ac-
celeration, footward acceleration, forward acceleration, gravitational acceleration, head-
to-seat acceleration, headward acceleration, leftward acceleration, rightward acceleration;

accelerated flight, altitude flight, automatically controlled flight, blind flight,
climbing flight, constant-level flight, cruising flight, curvilinear flight, day flight, day-light
flight, demonstration flight, diving downward flight, enroute flight, gliding flight, high-
angle-of-attack flight, high-speed flight, high-temperature flight, hovering flight, hyper-
sonic flight, instrument flight, intercontinental flight, jet flight, level flight, long-distance
flight, long-range flight, low-altitude flight, low-speed flight, night flight, refuelling flight,
routine flight, scheduled flight, sea-level flight, sonic flight, spy flight, steady flight,
straight flight, subsonic flight, supersonic flight, trisonic flight, unsteady flight, VTOL
flight;

bad-weather flying, blind flying, cloud flying, development flying, low flying,
zero-altitude flying;

aeyrodynamic resistance, air resistance, frictional resistance, skin resistance,
turbulence resistance, wave resistance.

Il. Ilpoumume u 3anomnume naubonee ynompeoumenvnvie naporumul (ciosa,
OIU3KUE NO HANUCAHUIO UTU 36YUAHUIO, HO UMEIOWUE PA3HOE 3HAUeHUe).

accept [Ik'spt npunumameo except [k'ept  uckmouams; uc-
KAOYAsL, 34 UCKTTIOYEHUEM

adapt [(dxpt npucnocobumo adopt [(dOpt  npunumame, yc-
BaUBANTL

addition [(diS;n  npubasnenue, edition [I'dIS;n  uzoanue

o0obasnenue

&

affect [(fekt 6oz0eticmeosamo na, effect [I'fekt cosepuamu, svinon-



GIUAMb HA HAMb

also [0l moorce, maxorce although [0IDw xoms; necmo-
ps HA Mo, Ymo
area [Hrly nrowaow, 30na era[lirg spa
case [kels oeno, cryuaii cause [kK0z npuuuna, ocnosanue
expand [kspxnd  pacuuupsimo (cs1) expend [kspend  pacxodosame,
mpamumb
feature [fitS] uepma, ocoben- future [fjutSy  6y0ywee
HOCMb
later [lelty nozorce latter [Ixty rocreonuii uz
principal [prinslpgl  erzasnwiii principle [prinsipl  npunyun,
npasuio
quiet [kwalt crnoxotumwiil; mu- quite [kwalt  enonme, coscem,
xuti COBGUUEHHO
same [©¥m  mom oice camviii some [Am  xaxoi-mo, Hexuil,

HEeCKOIbKO
science [salins rayxa since [sins ¢, nocre; ¢ mex nop;

C mex nop Kax, mak Kak, NOCKONbKY
than Dxn, Din uem then [Den  moeoa, nomom, 3amem
vary [Wrl  mensmocs, omiu- very [erl ouens

yamcsi

1. Ilepeseoume npednoowcenus, oopawas snumanue Ha onpeoenenue, BblPANCEHHOe
npuyacmuem |.

1. The forces acting on an airplane in flight are I i ft, weight, drag and thrust. 2.
Air flowing around the cockpit makes a tremendous noise. 3. Food, water, air and electric
supplies in the Vostok spacecraft were sufficient for a flight lasting up to 10 days. 4. The
term "planets” will be applied here to nine celestial bodies orbiting around the Sun. 5.
Tests simulating overland flights at various speeds are of great importance. 6. Decelera-
tions are oppositely acting accelerations. 7. In spite of the probable prospects of failure, let
us observe existing information. 8. In preceding chapters of this book we have discussed
the development and construction of turbo-jet engines.

N Ilepesedume npeodnodicerus, oopawas GHUMAHUE HA 0OCMOSIMENbCMEA, Bbl-
padicenHvle npuuacmuem .

a) 1. Applying the new methods of investigation mathematicians obtained quite ex-
traordinary results. 2. Referring to figure 3 one can see that the airplane is flying straight
and level in calm air. 3. Combining these two equations we get the following one. 4. Or-
biting at an altitude of 22,300 miles above the Earth, in a synchronous or 24-hr orbit, a satel-
lite has the same period of rotation as the Earth. 5. Neglecting the drag of the air we may
write the working equation. 6. Using autoland approach the performance of the airplane
may be improved sufficiently. 7. The airplane cools itself giving off heat to the surround-
ing air. 8. On large platforms orbiting about the Earth

&

Ompedakmuposars u onybrnuxkosasn Ha catime PRESSI ( HERSON )



men will live for long periods of time conducting scientific work, observing the heavens or
assembling rockets for journeys into space. 9. The water flow rate was monitored visually
using a stopwatch. 10 Numerical results have been obtained using equations (3) and
(4).

6) 1. When discussing high-speed aerodynamics, we constantly refer to the speed
of sound. 2. When describing a turbo-prop, turbo-shaft, or piston engine, the accepted unit
for measuring the rate of doing work is horsepower. 3. When dealing with astronomical
distances we find the change in gravity to be very significant. 4. When applying these two
methods, consideration should be given to the physical phenomenon. 5. When reviewing a
year's progress it is natural to seek out the most significant event. 6. While coasting in
Kepler orbits, liquid propellant floats in the tank.

V. llepeseoume  npeonodicenus, obpawas  6HUMAHUE HA  NEPesoo
npuyacmus || 6 hynxyuu onpedenenus:

a) 1. Escape velocity is the velocity required to depart the gravitational field
of an astronomical body. 2. The results of flights made by Soviet Luna automatic stations
enriched science with new important data on the Moon. 3. High temperatures associated
with space-vehicle re-entry, and low temperatures associated with cryogenic propellants,
present needs for special materials. 4. In a V/STOL aircraft the thrust required for vertical
take-off is much greater than the thrust required for level cruise flight. 5. Planes designed
to f | y above the speed of sound have strong and thin wings.

0 1. The structures considered are large and complex. 2. According to the
data obtained the development flight of the prototype was successful. 3. Satisfactory re-
sults were obtained in every case investigated. 4. The masses of meteors are rather uncer-
tain because of the difficulties involved. 5. Because of the cost involved and the high
requirements for reliability, it is unlikely that new intermediate types of space launch ve-
hicles will be developed in the next decade. 6. The amount of dry food required will de-
pend upon the duration of a space flight. 7. The case shown characterises a low-
conductivity fluid. 8. The design shown has tapered wings. 9. Table 1 lists the numerical
values of the parameters used. 10. Figure 6 is a drawing of the test apparatus used. 11. The
results obtained permitted to formulate some general statements. 12. The amount of heat
generated depended on the quality of the fuel used. 13. The methods introduced received
general recognition. 14. The temperature of the Iliquid obtained remained
constant.

VI. Hatioume 6 mexcme ypoxa (abzayvt 2 u 9) no name cnos,
umerowux obwue KOpHU 6 AHIUNUCKOM U 68 pycckom A3vikax. Ilepesedume
UX HA PYCCKUTL A3bIK.

VII. Haitioume 6 mexcme ypoka (ab3ayvt 4 u 5) no oonomy npuuacmuio
Il. Ilepeseoume ux na pyccxuii sa3vix.
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VII11. Omeembeme na eonpocvl k mexcmy.

1. What figure symbolizes the so-called "sound barrier"? 2. Why did this figure
represent a formidable obstacle to most aviation engineers? 3. By what is the increased re-
sistance of the air at supersonic speeds caused? 4. What causes the sonic boom that is
heard on the ground? 5. Why were piston engines no good for breaking the sound barrier?
6. At what speed did the efficiency of piston engines beginto fa | | off? 7. What factors
influence the intensity of the boom? 8. When will a supersonic airliner produce the loudest
boom? 9. Why will the boom be much less intense during deceleration? 10. At what speed
may air passengers be able to travel in the 1970s?

Y P OK 16

Jlekcuxo-rpammaTuueckse Tembl ypoka: |. [lepeBox TepmuHojoruye-
CKHX codeTaHu#. 2. MuorosHaydwie caoBa this, these. 3. HesaBucumbiii
PHYacCTHLIH GBOPOT.

TepMHHBI K YPOKY

ablation a6nsus; yHOC Macchl MOOring mpuyaaTuBaHHUE

astronaut KOCMOHaBT; acTPOHABT rock ropuas mopona

docking cteikoBKa rocketry pakeroctpoeHue

habitable o6uTaemsrit spaceman KOCMOHABT

journey moier train moaroraBnIMBaTH
TEKCT

SOVIET COSMONAUTICS

1 The development of Soviet cosmonautics is closely connected
with  the achievements of Soviet pilots and spacemen, aircraft and
spacecraft designers and builders.

2. Aviation has become the cradle of cosmonautics. Soviet scientific and engineer-
ing thought was the first to blaze the trail to the stars. And this was not accidental. At the
turn of this century the Russian scientist Konstantin Tsiolkovsky solved several prob-
lems bearing on the theory of reactive movement and substantiated the possibility of
manned space flight. Konstantin Tsiolkovsky's theoretical calculations have been widely
used by scientists in many countries.

3. In the 1920s several groups of scientists and engineers worked
on problems of rocketry in the Soviet Union. In 1934 the Soviet Government organised a
Research Institute of Reactive Propulsion. All the fundamental works and investigations in
rocketry were concentrated in it. It was this institute that trained many outstanding
experts in  rocketry, including S. Korolyov who subsequently became
chief designer of powerful multi-stage rockets.

87

Ompedakmuposars u onybrnuxkosasn Ha catime PRESSI ( HERSON )



4. The main stages of the Soviet space exploration programme are as fol-
lows.

5. October 4, 1957, witnessed the launching of the world's first artificial
Earth satellite — Sputnik 1. The USSR has also launched heavy research Electron and
Proton-type satellites, Motniya-type communication and Polyot-type manoeuvring satel-
lites. In addition to these, several special scientific space stations have been launched in
the direction of Venus and Mars.

6. Since 1959 the Moon and the space in the proximity of the Moon have
been successfully explored. On February 3, 1966, the Luna 9 automatic station made a soft
touch-down on the Moon's surface. For the first time in human history a spacecraft devel-
oped by Soviet scientists landed on the Moon to transmit to the Earth information about its
natural satellite. Finally in September, 1968, the Zond 5 automatic station first flew round
the Moon and returned to the Earth at the second cosmic velocity of about 11 kmps with a
large amount of scientific information.

7. The launching of five satellite spaceships between May 1960, and March
1961, played an important role in paving the way for manned space flight in the poximity
of the Earth. The experience thus accumulated enabled the Soviet Union to usher in the era
of man's penetration into outer space. On April 12, 1961, the Vostok spaceship piloted by
Yury Gagarin, pilot-cosmonaut of the USSR, was put into orbit round the Earth. On Octo-
ber 12, 1964, the Voskhod spaceship with a crew of three aboard was launched. The crew
consisted of the pilot-cosmonaut V. Komarov, scientist K. Feoktistov and physician B.
Yegorov.

8. On March 18, 1965, man first ventured to "walk out " into space from the
spaceship Voskhod 2. Pilot-cosmonaut A. Leonov spent 20 minutes outside the ship. This
experiment has proved that man can work in outer space without necessarily being con-
fined to the spaceship.

Q. The Soviet Union is carrying out a vast programme of space exploration
and research. In October 1968 Georgy Beregovol, pilot-cosmonaut of the USSR, per-
formed a successful flight in a fundamentally new type of spaceship — the Soyuz 3. And
in January 1969 pilot-cosmonauts V. Shatalov, B. Volynov, E. Khrunov and A. Eliseyev
performed an outstanding scientific and technological experiment — in the process of an
orbital flight they carried out mutual search, manifold manoeuvring, mooring and hand-
controlled docking of the Soyuz spaceships. Cosmonauts A. Eliseyev and E. Khrunov
passed through the open space from the Soyuz 5 into the Soyuz 4. This experiment carried
out for the first time in history is of vital importance for the development of manned
flights and the creation of orbital stations which will subsequently make it possible to
solve a wide range of scientific and economic tasks.

10 During the subsequent flights of the Soyuz 6, Soyuz 7, Soyuz 8
and, in particular, Soyuz 9 many problems linked with the creation of
permanently functioning habitable space laboratories were resolved.

88



The flight by cosmonauts Andrian Nikolayev and Vitaly Sevastyanov in Soyuz 9 (June
1970) lasted 425 hours. It was the first experiment of such duration with man's active par-
ticipation under conditions of a space flight.

1n A fundamentally new problem — the flight of an automatic vehicle to
another celestial body and its return to the Earth after carrying out its programme there —
was resolved in 1970. The Luna 16 automatic station made an unprecedented journey to
the Moon and returned to the Earth with samples of lunar rock. It was followed by the Lu-
na 17 and Luna 21 automatic stations, which took the first-ever automatic self-propelled
vehicles to the Moon. These vehicles, Lunokhod 1 and Lunokhod 2, have successfully car-
ried out a wide programme of scientific and technical experiments.

12 The time will come when people will build and inhabit orbiting sta-
tions and reach other planets in order to harness outer space to the service of humani-

ty.
YIPAKHEHUS

I llepeseoume  cnosocouemawnus co  CleOVIOWUMU — MEPMUHAMU U3
mexcma. astronaut, docking, exploration, research, rocketry, space.

astronaut, female-astronaut, pilot-astronaut, astronautics, military astronautics;

man-controlled docking, rendezvous docking, tandem docking;

interplanetary exploration, manned lunar exploration, planet surface exploration,
space exploration;

interplanetary research, near-space research, pilotless research, planetary re-
search, space research;

military rocketry, nuclear rocketry, strategic rocketry;

adjacent space, circumplanetary space, circumterrestrial space, deep space, empty
space, free space, inner space, interplanetary space, interplanetary space, lunar space,
moon space, near space, near-lunar space, near-solar space, outer space, planetary space,
solar space, terrestrial space.

1. llepeseoume  crnedyiowue  npoussoOHble CI0BA U3 MEKCMA,  ONUPAsCh
Ha 3HaweHue KOpHA U cyggukca.

accidental, communication, creation, designer, development, exploration, investi-
gation, movement, necessarily, orbital, participation, penetration, permanently, possibility,
powerful, scientific, scientist, subsequently, successfully.

1. Ilepeseoume npeonoowcenus, obpawas enumanue na nepesood cios this
(these):

VYkazarenbHbie MecToumenws this (these) nepeBomst ciioBamMu omom, sma, 5mo, dmi.

Crnogo this (these), 3amenstroliiee MpeaIIECTBYIOIIEE CYIIECTBUTEIBHOE, IEPEBOIAT ITHM
K€ CYIIECTBUTEIHHBIM UITH CIIOBAMHU OH, OHA, OHO, OHUL.

Crogo this, 3amenstoniee NpeAMECTBYONIYIO TPYIITY CJIOB WIH IEJI0€ MPEIIoKCHHE,
NEPEBOJASAT CIOBOM 9710.
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a) 1. This aircraft is designed for a life of 30,000 flying hours. 2 These devices rep-
lenish the oxygen that the astronaut consumes.

© 1. Three Dbasic schemes for protection against re-entry heating
were developed. These use thermal capacity, thermal radiation and
material ablation. 2. The efficiency of the engine depends largely on
its air intake system and its exhaust system. These can be altered to
suit the different conditions of subsonic and supersonic flight. 3. Manned  satellites
are usually placed into orbit for a few major purposes, and when these are accomplished,
the pilots return back to the Earth.

B) 1. During most of the night satellites are eclipsed by the Earth's
shadow. This limits their optical observations. 2. Small meteorites
can damage the body of a spaceship. This can be prevented by wusing a
bumper screen.

V. Ilepeseoume npeonooicenust, obpawas 6HuMarHUue Ha nepeeoo He3a8UCUMO20 NPUUACTIHO-
20 obopoma.

a 1. The indicated airspeed of the airplane Dbeing controlled
constantly, the pilot  may  determine the plane's true  airspeed.
2. The Earth's orbit being an ellipse (not a circle), the distance between
the Earth and the Sun constantly changes as the Earth revolves around
the Sun. 3. The Sun being near the zenith, its rays are nearly vertical. 4. The tempera-
ture of an object being raised, the velocity of electrons
increases. 5. A fatigue crack having been initiated, the endurance of
the welded member is sharply decreased. 6. Soon the aircraft exploded in the air and broke
into several pieces, two of them falling in flames. 7. D.-C. generators are used to supply
either 28-volt or 112-volt systems, the higher voltages being used for the larger ma-
chines. 8. About 24 million visible meteors reach the Earth's atmosphere every 24 hours,
their total weight amounting to about 5 tons per day. 9. The Earth is not a perfect
sphere, but a little flattened at the poles, the polar diameter being 26 miles less than
equatorial. 10. Stars differ tremendously in size, the largest ones being several times the
size of the Sun and the smallest star being about the size of the Moon. 11. An infrared rad-
lation is directed through two parallel chambers, one containing hydrogen and the other
oxygen. 12. The name electronics is known to be derived from the word "electron”, the
electron itself being the basic unit of negative electricity. 13. Computers and calculating
machines can be conveniently subdivided into two classes, analogue and digital, the basic
distinction being the way in which numbers are represented inside the machine for purpose
of calculations. 14. The tracking of a space vehicle may be accomplished in three different
ways, the most obvious being the complete measurement of position and velocity.

0 1. With the rocket travelling at around 4,500 mph, at an angle
of 45 deg. to the Earth's surface, the first-stage motor stopped and fell
away. 2. With the additional coefficient known, the derivation of the
equation of time simplifies. 3. With the first phase of the test flight
completed, attention now turns to modifications of the aircraft. 4. With
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this manoeuvre of the spacecraft completed, two of the three crewmen will transfer from
one module to the other. 5. With submarines being nuclear-powered, anti-submarine de-
fence has become an even more difficult science. 6. The first indication of icing the air-
plane is a loss of power, with the loss increasing at a rapid rate.

\ Haiioume 6 mexkcme ypoka 6 abzayax 2, 6 u 11 no oOecamv cnos,
umerowux — odwue KOPHU 8  AHeIUUCKOM U 8 pycckom  szvikax. Ilepesedume
UX HA pYCCKUll sA3bIK

VI. Omseemvme na 6onpocwvi k mexcmy.

1. What problems did the Russian scientist Konstantin Tsiolkovsky solve? 2. When
was Sputnik 1 launched? 3. When did the Luna 9 automatic station make a soft touch-
down on the Moon's surface? 4. When was the Vostok spaceship put into orbit? 5. When
was the Voskhod spaceship with a crew of three aboard launched? 6. How many minutes
did Leonov spend outside the ship? 7. In what spaceship did Georgy Beregovoi perform a
successful flight? 8. How long did the flight by cosmonauts Nikolayev and Sevastyanov
last? 9. What journey did the Luna 16 make? 10. What programme has Lunokhod 1 success-
fully carried out?

Y P OK 17

Jlekcuko-rpammarnueckue Temnl ypoka: l. [lepeson repmunonoriue-
CKHX coveTanni. 2. Muoroswaunsie cjosa only, very. 3. CioBa ¢ oMOHu-
MHUHBIME opMamu -ed, -ing (noamoperue).

TepMUHBI K YPOKY

airship aupmwkabib inject BBIBOAMTHL HA OPOUTY
ambient oxpy>xarormii manned TUIOTHPYEMBbIit
bearing oK pad craproBas IUIOIIA/KA
carrier rocket pakera-HOCHTEb parking orbit opoura oxxumanus; mpo-
contribution Bxian MEKyTOYHast opOuTa
descent stage cmyckaemsiii anmapar power input BbIXOJHAs MOIIHOCTb
effect ocymecrBiaTh probe xocmuueckas pakera
eject cOpachiBaTh satellite cmyrHHMK
eXPOse ToBeprarh unmanned HEMIOTHPYEMBbIit
generation moxoJieHwe

TEKCT

SOVIET UNMANNED SPACE VEHICLES
Cosmos

1. The Cosmos satellites are often called "toilers of space™. The "professions” of
this type of satellite are varied indeed. For instance, the altitude control system of the pi-
loted Voskhod spaceship was pre-
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viously tested aboard the Cosmos 2. The Cosmos 8 explored the degree of meteor danger
for manned flights at an altitude of 250-600 km.

2. A considerable contribution to space biology was made by the
Cosmos 110. This satellite with dogs named Veterok and Ugolyok
aboard made a long-term flight (22 days) round the Earth. The flight
of the Cosmos 186 and 188 satellites was of very great importance for
further  developing astronautics. Precisely this flight made it possible
to utilise automatic systems for the first time and to carry out automatic orbital docking.
The effect of solar activity on the terrestrial atmosphere was studied aboard the Cosmos
348. A biological programme was fulfilled by the Cosmos 368. Besides a large number of
scientific problems the Cosmos satellites helped to solve a number of important
technical problems.

Meteor

3. Meteor is the name given to the series of first-generation operational me-
teorological satellites, developed from a number of Cosmos prototypes.

The satellites provide information about the state of the atmosphere both on the
"day-light" and "night" sides of the Earth. Information received from Meteors is supplied
to the Soviet hydro-meteorological service and to the World Meteorological Service.

Molniya

4. The first Molniya 1 satellite was launched on April 23, 1965.
It was put into a high elliptical orbit with an apogee of 39,957 km
and a perigee of 548 km. Since then, Vladivostok has been brought
very close to Moscow, for a radio signal covers the nearly 80,000 km
distance (Moscow — Molniya-1—Vladivostok) in as little as three-
tenths of a second.

Proton

5. The first Proton-type space laboratory was launched on July 16, 1965. The
weight of the station is 12.2 tons without the last stage of the carrier rocket. The laboratory
was put into orbit by a rocket developing more than 60 million hp. Its power output is
three times greater than that of the spaceship Vostok series. The highly sophisticated appa-
ratus of Proton 1 helped to conduct a detailed analysis of the cosmic rays emitted by the
sSun.

6. The exploration programme started by Proton 1 was continued by Proton
2 and Proton 3. The year of 1968 witnessed new achievements scored by the USSR. On
November 16 Proton 4 was launched. Its weight without the last stage of the carrier rocket
was approximately 17 tons. The scientific apparatus alone weighed 12.5 tons.

92



Venus

7. Venus 1 probe was launched in February 1961. On March 1, 1966, the
Venus 3 probe reached Venus and became a man's first spacecraft to impact on a planet.
On October 18, 1967, Venus 4 probe reached Venus and ejected a capsule which landed
by parachute at a speed of 3 m/sec near the surface.

8. Launched on August 17, 1970, Venus 7 probe reached Venus on Decem-
ber 15 and soft-landed successfully on the surface. It transmitted data on the ambient tem-
perature for some 23 minutes. It was the first occasion on which a spacecraft had soft-
landed and operated on another planet.

Luna

9. Luna 16 was an unmanned spacecraft which successfully brought
samples of Moon rock back to the Earth. Launched on September 12,
1970, the spacecraft was first placed in an Earth parking orbit and was
then injected into a translunar trajectory, during which one mid-
course correction manoeuvre was effected. On September 21 the lunar
module's main restartable liquid-propellant engine was fired to initiate the descent ma-
noeuvre. Weight of the craft at touchdown was 1,880 kg.

On the surface Luna 16 was commanded to activate a drill for collecting Moon
rock. The soil sample obtained measured 2 cm in diameter by 34 cm long and weighed
120 g. On September 24, when the craft was near the Earth, a landing capsule was de-
tached from the instrument compartment of the carrier rocket. The capsule landed safely
at 08.26 Moscow time.

10 Luna 17 (Lunokhod 1) was launched on November 10, 1970. The Lu-
na 17 spacecraft is a development of the Luna 16 descent stage. The Lunokhod vehicle is
capable of continuous forward or backward movement at various speeds, but also can be
commanded to move short distances, stopping automatically after each stage. Luna 17
and Lunokhod 1 represent a technical achievement of the first magnitude.

11 Latest in this series of automatic unmanned spacecraft was Luna 21. It
was launched at 07.00 GMT on January 8, 1973. After a midcourse correction manoeuvre
on January 9 the spacecraft spent four days in a lunar orbit. Carrying the lunar roving ve-
hicle Lunokhod 2, the spacecraft touched down on the Moon at 22.35 GMT on January
16, 1973.

12 Less than three hours after landing Lunokhod 2 rolled down ramps to
the surface. The vehicle began its task of lunar exploration on January 17 and travelled a
total distance of 23 miles during five lunar days of operation. It took 80,000 pictures, in-
cluding 86 panoramic views and successfully performed its mission.
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Zond

K] Zond 8 was launched on October 20, 1970 on a free-return trajectory to-
wards the Moon, which it rounded on October 24 at a distance
of 604 nm (1.120 km). Its task was to take pictures of the lunar surface
and check on-board systems, units and spacecraft construction.

Salyut

“u The Salyut was the first orbital space research station which
promoted the solution of rather important scientific problems. Soviet
science regards orbital stations with replaceable crews as the main
road for man to outer space. Such stations may be used as "cosmodromes in outer space”
or launching pads from which to make interplanetary flights.

The weight of the Salyut space station was 25 tons with some 2,000 on-board in-
struments, units, plants and 20 control panels.

YIIPAYKHEHUSA

l Ilepesedoume  cnosocouemanusi co  CReOVIOWUMU — MEPMUHAMU U3
mexcma:. probe, satellite, ship, station, vehicle.

earth-space probe, lunar probe, lunar landing probe, outer solar system probe, so-
lar probe, space probe, Venus probe;

artificial satellite, earth satellite, lunar satellite, man-made satellite, manned satel-
lite, military satellite, natural satellite, reconnaissance satellite, recoverable satellite,
scientific satellite, spy satellite, terrestrial satellite, unmanned satellite;

interplanetary space ship, lunar space ship, recovery space ship;

automatic interplanetary station, lunar station, manned space station, scientific
satellite station:

aerospace vehicle, carrier vehicle, earth satellite vehicle, entry vehicle, interpla-
netary vehicle, launch vehicle, launcher vehicle, launching vehicle, lunar exploration ve-
hicle, lunar-landing vehicle, lunar re-entry vehicle, manned vehicle, moon vehicle, return
vehicle, reusable vehicle, unmanned vehicle.

1. Tlepeseoume  cnedyroujue  NpouseoOHble  ClIOBA U3 MEKCmd, — ONUPACH
Ha 3HaueHue KopHs u cyggurca.

achievement, activate, activity, approximately, carrier, continuous, development,
exploration, importance, movement, previously, scientific, successfully, terrestrial.

1. Zlepeseoume npeonooiceruist, obpawyas enumarue Ha nepegoo cioéa only.

Hapeuue only mepeBoasT ciioBoM moawbko. Ilpmia-
rareibHoe ONly TepPeBOISAT CIIOBOM  COUHCINGEHHMILL.

a) 1. In this text we will learn only the basic information concerning the most
common systems. 2. Research beyond atmosphere
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opens vast possibilities not only for astronomers but also for meteorologists. 3. A space
flight not only exposes the crew to the environment of weightlessness but also to the
stress of extended periods of high acceleration.

0) 1. The United States and the USSR are not the only nations to have put satel-
lites in orbit. 2. Normal breathing in space is not the only problem solved with the aid of
space suit. 3. Mars is the only planet in the Solar system where some sort of | i fe can
be found.

V. llepeseoume  npeonoogicenus, obpawas GHUMAHUE HA  NEPesoo
cnosa Very.

Hapeune very nepeBoasT CIIOBOM 0ueHb.
[TpunaratenbHOE VErY MEpeBOIST CIOBaMH camblil, smom (mom) camoiil.

a) 1. A very thick layer of heat-resistant metal on the nose of the
space vehicle prevents it from burning. 2. Very little is known about
the surface of Mars.

0) 1. The very first satellite ever put into orbit was Sputnik 1. 2. This very
method will be applied later to proving a new theorem. 3. By its very nature the condi-
tions on the Moon differ from those on the Earth.

V. Ilepeseoume cnedyrowue npeonoxcerus. Onpedenume, KAKou Yacmuio
peuu A8I0MCsL CL06d ¢ OMOHUMUYHBIMU hopmamu -€d.

1. Airships are provided with propulsive systems and are controlled about all
axis. 2. Sputnik 2, launched less than a month later than Sputnik 1, carried a passenger —
a dog named Laika. 3. The weapons may be subdivided into several classes. 4. The vari-
ous orbital operations discussed above are considered in detail below. 5. Flight tests indi-
cated a marked improvement established by the more refined technique. 6. Under
weightless conditions, liquids cannot be consumed from open containers. 7. We used a
procedure very similar to that described above. 8. A large number of different types of
guided missiles have been and are being developed. 9. A streamlined flow may be de-
fined as a smooth, nonturbulent flow. 10. Our knowledge of the ambient conditions on the
surface of the planets is derived from astronomical observations. 11. Because of the large
flows involved the pumps used are of the centrifugal type. 12. The shape of the Earth
could be determined from direct trigonometric survey. 13. Closed cabins on all passenger
aircraft must be provided with at least one easily accessible external door. 14. With both
X and Y determined it is now possible to calculate the speed.

VI. llepeseoume  cnedyrowue npeonoxcenus. Onpederume, Kaxou
Yacmvio pedu 8III0MCsL C08d ¢ OMOHUMUYHbIMU opmamu -ING.

1. The shooting stars are caused by meteorites burning up as they enter the
Earth's atmosphere. 2. After putting a piloted rocket-plane into space, the pilot will
switch off the engines and glide around the Earth once or twice before slowing and land-
ing like in an ordinary aeroplane. 3. Travelling to Mars will be done by travelling
along the
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proper orbit about the Sun. 4. Bearings are used for supporting rotating shafts. Screws
are used for holding two or more machine parts together. Rivets are used for fastening
two or more plates. Bolts are used for holding two or more machine parts together. 5. Af-
ter many hours of preparation, checking, and fuelling the huge missile is ready for firing.
6. Molecules are continuously leaving and returning to the surface of liquid or solid. 7.
The fluid behaves like a soft spring, its free vibration frequency decreasing with increas-
ing amplitude. 8. The nine major planets are the largest bodies revolving around our Sun.
9. The launching of the rocket carrying the spaceship requires great precision. 10. Land-
ing an airplane at night is difficult. 11. Science has provided a new way of getting planes
into the air. 12. The tracking of a space vehicle may be accomplished in three different
ways. 13. The reporter is planning to discuss in detail all the other lines of investigation.
14. For the purpose of investigating an aircraft incident, the term "witness"” is a general
term referring to those persons who may be connected, even remotely, with the accident.
The witness may be the surviving pilot, or member of the crew, and those personnel who
were responsible for maintaining servicing, scheduling, and controlling the aircraft on the
ground or in flight. 15. Landing the airplane the pilot communicated with the Earth. 16.
The world of aviation has been changing very rapidly in all aspects over the last few
years.

VIl. Hauoume 6 mexcme ypoka 6 ab3aye 3 u 12 no Odseenadoyamo
108, UMEIOWUX 00UjUe KOPHU 8 AH2TUTICKOM U 8 PYCCKOM A3bikax. Ilepeeedume ux Ha pycckutl
A3IK.

VIIl. Haiwioume 6 mexkcme ypoxa 6 abzaye 1 namo, 6 ab3aye 8
yemvipe u 6 atzaye 9 cemob cnos ¢ omonumudbIMu Gopmamu €d. Ilepeseoume ux na pycckuii
A3bIK.

IX  Omsemvme na 6onpocwi k mexcmy.

1. Why was the flight of the Cosmos 186 and 188 satellites of very great importance
for further developing astronautics? 2. What information do the Meteor satellites provide?
3. When was the first Molniya 1 satellite launched? 4. What is the weight of the Proton 4
space station? 5. When did the Venus 3 probe reach Venus? 6. When did Venus 7 probe
softland success-fully on the surface of Venus? 7. What spacecraft successfully brought
samples of Moon rock back to the Earth? 8. When was Luna 17 launched? 9. What was the
task of Zond 8? 10. What was the weight of the Salyut space station?

YPOK B

JlekcnKo-rpammaTrhueckue Ttembl ypoka: 1. IlepeBox TepMuHOJOTrHYe-
CKUX coyeTaHu#t. 2. MuHorosnaunble cnopa both, due. 3. OGopore there -
to be, it is (was) ... who (that). 4. ChoxHonogusiHeHHble N pPeAJMOKEHHS
¢ NPHJATOYHBIMH NpeAJOXKeHHAMH-TOMJIeXAUIUMH H ¢ TNPHAATOYHLIMM Npex-
JIOKEHHAMH-CKA3YEMbIMH.




TepMHHBI K YPOKY

carbon dioxide yriexucbIii ra3 retardation ropmoxenue

circle cosepriate moser mo opoute retroengine TopMo3HOi IBUTaTE b
duplicate ny6mupoBath spacecraft kocMuyeckuii JieTaTesbHbII arl-
facility o6opynoBanue; cpeacrsa napar

get down cmyckarbcst standby pe3epBHbBIN; aBapUiTHBII
guidance HaBeneHHE; YIpaBJICHHE sustenance moiepKaHue

outfit obopymoBath; cHaOXaTh technique merox; croco6

recover BXOAWTh B IUIOTHBIE CJIOM amMOC(epbl

TEKCT
SOVIET MANNED SPACE VEHICLES
The Vostok Spacecraft

1 On April 12, 1961, for the first time in the history of mankind, a manned
spacecraft was launched into the Earth's orbit. On board the Vostok spacecraft Yury Gaga-
rin made one orbit of the Earth and returned safely.

2. The characteristics of the Vostok spacecraft are surprising. The weight of
the ship with the last stage of the carrier rocket is 6.17 tons and without the last stage
4,725 kg. The shipborne equipment weigh 2 tons. The launcher vehicle has six engines
with a total capacity of 20,000,000 hp.

3. The spacecraft consists of the two main parts — a descending apparatus
in the shape of a sphere 2.3 m in diameter, and an instrument compartment. The first ac-
commodates the cosmonaut, facilities to ensure his |'i fe and work and the landing sys-
tem. The second houses the equipment functioning during orbital flight and the retroen-
gine.

4, The Vostok instruments constantly reported the parameters of the micro-
climate in the capsule: pressure, humidity, temperature, content of carbon dioxide, oxygen,
radiation level, etc. Altogether the ship equipment comprises 300 instruments carrying 240
electronic tubes, 6,300 semi-conductors (diodes and triodes), 760 electromagnetic relays
and switches.

5. The shipborne supplies of food, water and electric power make it possible
to travel in space for ten days. The orbital spacecraft is designed in such a way as to be
able in case of a failure of the retroengine to get down to the Earth in 7 or 8 days because
of the natural retardation of flight in the atmosphere.

6. The Vostok spacecraft enabled the preparation of new, more complicated
flights. Taking over the traditions of the single-seater Vostok multi-seater Voskhod and
Soyuz spacecraft have begun circling around the Earth's orbits.

The Voskhod 2 Spacecraft
7. Voskhod 2 is a two-seater piloted spacecraft developed on the
basis of the Voskhod with the object of providing facilities for the

cosmonaut to leave the ship during flight.
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The spaceship consists of:

— a pressurized cabin housing the crew, food and water, apparatus for the
sustenance of life, control and operating systems, radio equipment, TV cameras, video-
control devices, filming and photographic equipment, medical and scientific observation
apparatus and reentry and landing direction finding equipment;

— an instruments compartment housing the radio-instruments, retrorockets,
control apparatus, temperature control system and electric power supply sources.

8 The ship is outfitted with a standby solid fuel retrorocket engine which
duplicates the main retrorockets and an airlock to permit exit and entry while in orbit.
The airlock chamber is installed on the cabin. Access to it can be obtained through a hat-
chway with an air-tight door. The upper part of the airclock chamber is fitted with a hatch
which in turn has an air-tight door. The door can be opened with either the help of an
electric or hand-operated drive. It is through this hatch that the cosmonaut is able to leave
the ship in flight. After the cosmonaut has completed his programme in open space, the
airlock chamber is jettisoned.

9 At 12.02 hours (Moscow time) on March 19, 1965, the Soviet spaceship
Voskhod 2 after circuiting the Earth 17 times in 26 hours and covering an overall distance
of 720,000 kilometres landed safely in the Soviet Union near Perm, the crew having car-
ried out its entire programme.

The Soyuz Spacecraft
10 Developed for the Earth-orbital space station programme Soyuz space-

craft are equipped for missions of up to 30 days duration.
n Each spacecraft comprises three basic sections or modules: a laborato-

ry-cum-rest compartment (orbital module), a descent compartment (landing module) and
a propulsion and instrument section (service module). The orbital module is mounted on
the extreme nose of the craft, and communicates with the landing module via a her-
metically-sealed hatch. The orbital and landing modules have a combined internal volume
ot 9 m* and can accommodate up to four cosmonauts. The Soyuz craft are equipped with
an automatic control system for approach and docking manoeuvres.

12 The Soyuz 9 spacecraft was launched on June 1, 1970, carrying Col
Andrian Nikolayev and engineer Vitaly Sevastyanov. A primary objective was to study
the physical condition of the crew under prolonged periods in space, and Soyuz was not
recovered until June 20, thereby establishing a record for duration in Earth orbit up to that
date (since exceeded by Soyuz 11).

13 Launched on April 23, 1971, Soyuz 10 was crewed by Vladimir Shata-
lov (commander), Alexei Yeliseyev (flight engineer) and Nikolai Rukavishnikov (test en-
gineer). The spacecraft rendezvoused and docked successfully with Salyut, contact being
made during the 12th orbit of Soyuz 10 and the 86th orbit of Salyut. The docked craft
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flew together for 5/, hours. The docking manoeuvre was performed in two stages. First
Soyuz 10 was brought to within 180 m of Salyut by automatic guidance, after which the
final approach and docking were performed manually.

U Launched on June 6, 1971, Soyuz 11 was crewed by Lt Georgy Dobro-
volsky (commander), Vladislav Volkov (flight engineer) and Viktor Patsayev (test engi-
neer). It docked with the Salyut 1 space station at 07.45 GMT on June 7. After checking
the security of the locking mechanism, the crew climbed through a tunnel into Salyut. The
Soyuz 11 cosmonauts spent a record of 23 days, 17 hours, 40 minutes in space. Their pro-
gramme of experiments was completed successfully.

15 In July 1975 a Soviet Soyuz manned spacecraft and an American Apol-
lo manned spacecraft performed a joint flight in the Earth's orbit, the joint US-Soviet
Apollo-Soyuz space mission achieved all of its major objectives including the successful
rendezvous, docking and 44 hours of joint flight.

YIIPA’KHEHUA

I llepeseoume  cnosocouemanus co  CleOyROWUMU — MEPMUHAMU U3
mekcma: crew, launch, orbit, spacecraft.

combat crew, firing crew, ground crew, guidance crew, handling crew, launch
crew, maintenance crew, missile crew, multiman space crew, one-man crew, rescue crew,
space crew, two-man crew;

lunar launch, sea launch, staged launch, tandem launch;

circular orbit, circumlunar orbit, circumsolar orbit, circumter-restrial orbit, earth
orbit, elliptic orbit, equatorial orbit, lunar orbit, parking orbit, polar orbit, rendezvous or-
bit, satellite orbit, waiting orbit;

artificial spacecraft, interplanetary spacecraft, manned spacecraft, multilaunched
spacecraft, planetary exploration spacecraft, recoverable spacecraft, soft-landing space-
craft, winged spacecraft, wingless spacecraft.

Il. Ilepeseoume cnedyrowue npouzsoOHvle C108A U3 MeKCma, ONUPASCh Ha
3HaueHue KopHa u cyggukca.

direction, equipment, failure, guidance, launcher, manually, observation, prepa-
ration, retardation, scientific, security, successfully.

I1. Ilepeseoume npeonosicenus, oopawas enumariue na nepesoo crosa both.

Mecroumenue both mepesost ciioBamu 06a, obe.
CocraBHoii coro3 both ... and nmepeBoasr cioBamu xax ..., max u; u ... u.

a) 1. Both astronauts of the Gemini 9 spacecraft suffered considerable fati-
gue. 2. In January 1969 both Soyuz 4 and Soyuz 5 were
successful. 3. Both of these methods are effective.

0 1. Both the Apollo and Gemini spacecraft used the oceans as
their landing area. 2. The spacecraft crew experiences both accelera-
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tion and deceleration during a flight. 3. Both piston and turbine engines are internal
combustion engines. 4. Both passive and active radio waves are now being used to ex-
plore the Moon, Sun and near planets. 5. The Moon is the major objective of both un-
manned and manned astronautical explorations.

IV. llepeseoume ~ npeodnooicenus,  oOpawjasi  GHUMAHUE — HA  NEPeBoo

crosa due (t0):

ITpemor due to, crosiit Tiepest rPyYIIoi CYIIECTBUTEIIBHOTO, TIEPEBOIIAT CJIOBAMH U3-3d,  BCIE0CHI-
sue, 6eudy, 6nazooapsi.

[punaratensroe due (t0), crosiiee MoOcie TIaroia-CBsi3KH 1S IEPEBOAAT CIIOBAMH 6b13b16AN1b-
cs1, 00YCI08IUBAMBCS, NPOUCXOOUMb 6credcmeue (U3-3a).

) 1. The potential energy of the body due to the Earth gravitational field is
annihilated by the centrifugal force. 2. In our formula g is the acceleration due to gravity.
3. The magnetic compass is quite susceptible to oscillation error due to turbulence or rough
pilot technique. 4. The Earth gravitational field is anything but constant due to oblateness
and mass concentration.

0 1. The cause of this airplane accident was due to metal fatigue.
2. The apparent lag in the instrument readings is due to the following fact. 3. This is due
to two primary factors. 4. Many of the time variations of cosmic rays are due to effects of
the Earth's atmosphere. 4. This error in calculations is due to numerical integration of the
differential equation.

\Y4 1lepeseoume NpeoiodCceHus, oopawyast GHUMAHLE HQ nepesoo
o6opoma there+to be'.

a) 1. To every action there is an equal and opposite reaction. 2.
There is still much to be learnt about the Moon. 3. For each angle
of attack there is a corresponding airspeed. 4. There is no useful ionosphere on the Moon. 5.
There are already a number of planes in our skies which exceed Mach 2 in level flight. 6.
There are 2.54 cm in one inch; there are 12 inches in a foot. 7. There are many ways to guide
missiles. 8. There are many factors which affect the heating of a air plane. 9. There are
many advantages to this communications systems, but there is one serious drawback. 10.
There are a number of hypotheses to account for the Moon's origin. 11. On board the satellite
there was no special equipment for the scientific study of outer space. 12. In
recent years there have been many techniques developed for the numerical solution of these
complicated problems. 13. In a given system, there will be some instability.

0 1. Up to October 4, 1962, just 5 vyears after the first space
launch, there had been launched 49 Earth satellites. 2. There does not
exist in  nature any completely uniform motion. 3. Under such test
conditions there does not exist the problem of the influence of high
temperature. 4. In our calculations there remains only the determination of the derivative
In order to compute f. 5. There appears to be no requirement for a computer onboard the
vehicle. 6. There seem

i
Bmecto riarona to be moryr ynotpebastbes u Apyrue riaroisl.
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to be several objectives of space-flight operations. The first principal objective is the scientif-
ic exploration of space, the planets, and, later, the stars.

VI. Ilepeseoume  npednodcenus, obpawas  6HUMAHUE HA — NEPEBOO
obopoma it is (was) . . . who (that, which).

1. It is the space vehicle that must successfully carry out the launch manoeuvre. 2.
Even though the rocket principle has been understood for many years, it is only recently that
rockets have been adapted as power plants for aircraft. 3. It is within this group of planets
that life could exist. 4. It is only after this period that a missile deviation develops. 5. It is the
combination of these two effects that causes the slowing of the air current. 6. It is at this
point that the shock wave begins to curve. 7. It was in the 1520s that the Polish astronomer
Nicolaus Copernicus. (1473-1543) showed that the Earth was a planet and that it moved
around the Sun. 8. It was not until 1946 that man actually made radio contact with another
body in the solar system. 9. It is the chief test pilot who is mainly responsible for an opti-
mum compromise in the layout of the cockpit. 10. It was the high speed flights which
brought about the introduction of the "ejector seat™. 11. It was the introduction of the great
optical telescopes which led to the major revolution in our ideas about the size and or-
ganization of the cosmos. 12. The space environment between 200 and 1,000 km from the sur-
face of the Earth can be considered safe enough to establish stable orbits for the various
types of space vehicles. It is this very region in which manned space flight will develop in
the near future.

VILI. 1lepesedume CIOMHCHONOOYUHEHHbIE NpeAiodHCeHs, oopawyast
BHUMAHUE HA NEPeo0 NPUOAMOYHBIX NPEOTONCEHULI-NOONCHCAULX.

O 6 p a3 e 1 : Thatsuchanexperimentispossible in principle has
been proved by the take-off from the Moon of the Soviet Luna 16 automatic station. To, umo no-
000HbILL IKCNEPUMEHM 8 NPUHYUNE 803MOJiceH, ObLIIO JTIOKa3aHO B3jeToM ¢ JIyHBI COBETCKOM
aBTOMATUYECKOM cTaHIu «JIyHa-16».

1. That man would some day visit the Moon was quite clear for mankind. 2.
When to start the experiment and how frequently it should be carried out will depend on
the type of the specimen. 3. That designers have to provide the oxygen and the pressure in
the spacecraft cabin was quite necessary. 4. That the coating material under discussion is
heat-protective will be seen in the following section of the article.

VIII. Llepeseoume CIIOHCHONOOUUHEHHbIE NpeooiceHusl, oopawyast
GHUMAHUE HA NePeso0 NPUOAMOYHbIX NPEONONHCEHULI-CKA3)eMbIX .

O 6 pa3e u: Themain result of the Moon research with the help of artificial
satellites is that astronomers now have photographs of practically the entire lunar surface.

OCHOBHOI1 pe3yJIbTaT UCCIIEN0-
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BaHWs JIyHBI C MOMOIIBIO HCKYCCTBEHHBIX CITYyTHUKOB COCHOUM 8 MOM, YO 8 HACOSILee 6Dems ac-
MPOHOMBL PACNOTIRAOM UBOODANCEHUEM NP AKMUYECKU 8Cell TYHHOU NO8EPXHOCTU.

1. One of the outstanding achievements of the Soviet science is that radar observa-
tions of Venus provided the first reliable determination of the main characteristics of Ve-
nus's rotation. 2. A problem is whether the spacecraft will be protected from meteoroids
in a proper way. 3. The question is whether or not the angle of attack can be predicted. 4.
The difficulty is that the initial velocity of the object is unknown. 5. The question is what
the density of this gas is. 6. The advantage of this technique is that the crew can make their
ascent to orbit by means of a proven vehicle.

IX. Haiioume 6 mexcme ypoxa (abzay 1) Osadyamv  name  Clo6,
umerowux — obwue  KOpHU 8  aHIIUCKoM U 8  pycckom  svikax.  Ilepeseoume
UX HA PYCCKULL A3bIK.

X Haiioume 6 mexcme ypoka 6 atzaye 1 mpu u 6 abzaye 8 cemvb cnos
¢ omonumuunvimu  Gopmamu -ed. Hatioume 6 abzayax 3 u 14 no Osa
C08a ¢ OMOHUMUYHBIMU popmamu -INQ. [lepesedume ux Ha pyccKuil sBoik.

XI. Omeemvme Ha sonpocwt kK mexcmy.

1. When was a manned spacecraft launched into the Earth's orbit? 2. What are the
characteristics of the Vostok spacecraft? 3. Of how many parts does the Vostok spacecraft
consist? 4. What is the object of the Voskhod 2 spacecraft? 5. What does a pressurized cabin
of the Voskhod 2 spacecraft house? 6. What does the Voskhod 2 spacecraft instrument compart-
ment house? 7. How many sections does each Soyuz spacecraft comprise? 8. What was a pri-
mary objective of the Soyuz 9 spacecraft? 9. When was Soyuz 10 launched? 10. By whom
was Soyuz 11 crewed?

YPOK 19

JlekcHKo-TpaMmaTHyecKue teMbl ypoka: l. [lepeBos TepMHHOJIOMHYECKHX
couetaHuil. 2. MuoroanaytHoe cjoso one. 3. CrnoxHONOAYHHEHHBlE IIpenJo-
MEHHS C NPHJATOYHBIMH JOMNOJIHWTEABHBIMH H O pPeNeJINTEe/IbHBIMH NPeaso-

KEHHAMH,
TepMHUHBI K YPOKY

bladder wamyBHOI MertioK performance xapakTepucTHKu
cripple mprBOIMTEL B HEMOTHOCTH pressure-feed propulsion system Beirec-
feed cHaGath TOITUBOM HUTEJIbHAS  CHCTeMa TIOfia4H  (mon-
hypergolic propellant camosocruamersiro- J6a)

1Ieecs: PaKeTHOE TOTLTUBO pressurize co3aaBarh JIaBICHHE
ignite 3akurarh(cst); BOCILUIAMEHSITH(CS) propulsion system cmioBast ycraHOa-
manufacture m3rorarmMBaTs K
noncryogenic propellant sexprorerrHoe pproven anpoOHpOBaHHBIH

PaKETHOE TOILTUBO redundant pesepBHbIit
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TEKCT
SPACECRAFT PROPULSION

1 One of the most critical systems on a spacecraft is its propulsion system.
If the propulsion fails, the spacecraft will be unable to return from a mission and the lives
of the crew will be lost. In a manned spacecraft, the propulsion system should not only be
immune from catastrophic failures, but it must start and operate reliably many times dur-
ing the mission.

2 The propulsion systems on spacecraft are selected primarily on the basis
of reliability as opposed to performance. Solid rocket motors are used whenever they are
suitable, since a solid motor is simple and can be made extremely reliable. In the many ap-
plications for which solid rockets are unsuitable, liquid rockets using hypergolic, noncryo-
genic propellants are used. Hypergolic propellants will ignite upon contact and therefore
the rocket engine need not be equipped with an ignition system. The avoidance of the use of
cryogenic propellants, which must be kept in insulated containers, greatly simplifies the
spacecraft's propellant storage and feed systems.

3 Only pressure-feed propulsion systems are currently being employed on
manned spacecraft. In such systems, the force required to cause the propellants to flow in-
to the rocket combustion chamber is created by pressurizing the propellant tanks with he-
lium gas. Helium from high-pressure storage bottles is fed into the propellant tanks at the
desired pressure through pressure regulation valves. Compared to conventional pump-feed
propulsion systems, a pressure-feed system is considerably heavier since the propellant
tanks must be made stronger and a great deal of helium pressurant must be carried in high-
pressure containers. On the other hand, many simplifications are achieved. For instance,
the number of valves and controls for start and shut-down are greatly reduced and the
rocket motor's turbopump is eliminated.

4, Spacecraft are all equipped with small auxiliary rockets, used for attitude
control and minor manoeuvres. They may also carry large main propulsion systems for
major manoeuvres.

5. It is common practice to carry an excess of auxiliary rockets arranged in a
manner so that one or more of these rockets may fail without crippling the spacecraft. On
the other hand, it is not practical to carry more than one main propulsion system. The de-
signer must therefore design this system to be extremely reliable. One approach is to use
redundant components wherever it appears to be practical. For instance, four valves ar-
ranged in a series-parallel arrangement may be used to replace a single valve. Such an ar-
rangement protects the system against either a failure to open or a failure to close.

6. Spacecraft propulsion systems must be capable of starting in the weight-
less environment. It is therefore important that the propellant storage tank be arranged so
that propellants rather than helium will always be transferred to the engine. The propellant
tanks
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of the auxiliary propulsion system are manufactured with an internal bladder. The propellant
Is stored within the bladder and the helium pressurant is introduced outside the bladder.
Thus the bladder collapses as the propellant is expended and the bladder wall separates the
helium from the propellant. The large tanks used in the main propulsion systems are not
equipped with bladders. The auxiliary propulsion system must therefore be used for a short
period to settle the propellant before the main propulsion may be started.

YIIPA’KHEHUA

l Ilepeseoume  cnoeocouemanusi  co  CleoyiOWUMU — MEPMUHAMU U3
mexcma. propulsion, reliability, rocket, weight, weightlessness.

cruise propulsion, ion propulsion, jet propulsion, nuclear propulsion, photon pro-
pulsion, reaction propulsion, rocket propulsion, satellite propulsion, thermal jet propul-
sion;

combat reliability, computed reliability, crew reliability, engineering reliability,
ground equipment reliability, maintenance reliability, missile reliability, operational relia-
bility, overall reliability, performance reliability, structural reliability, use reliability, ve-
hicle reliability;

airborne rocket, aircraft rocket, antiaircraft rocket, antisubmarine rocket, antitank
rocket, armament rocket, boost rocket, brake rocket, carrier rocket, exploration rocket,
ground-to-air rocket, ground-to-ground rocket, ground-to-sea rocket, ground-to-ship rocket,
ground-to-underwater rocket, guided rocket, liquid-propellant rocket, solid-liquid rocket,
solid-propellant rocket, space rocket, step rocket, two-stage rocket, unguided rocket;

weight at launch, all-up weight, artificial weight, burnout weight, construction
weight, design gross weight, electronics weight, empty, weight, final weight, fuel weight,
in-orbit weight, launching weight, missile weight, over-all weight, payload weight, struc-
tural weight, take-off gross weight, warhead weight;

dynamic weightlessness, extended weightlessness, prolonged weightlessness.

1. llepesecoume  cieoyrouge  NpousBOOHbIE  CI0BA U3 MEKANd, — ONUPASICH

Ha 3Ha4eHue KOpHs u cypguxca.

application, arrangement, considerably, currently, designer, extremely, failure,
greatly, ignition, performance, primarily, reliable, reliability, simplification, storage, suit-
able, weightless.

1. Llepeseoume npeonoorceruist co ciosom Ore.

YucnurensHOE ONE TIEPEBOIST CIOBAMU 0OUH, OOHA, OOHO.
One, 3aMeHSTFOLLIeE TPEJIIIECTBYIOIIEE CYIIIECTBUTEIBHOE, TIEPEBOJIAT STUM KE CYIIIECTBUTEIILHBIM HIIH
COBCEM HE IIEPEBOJIAT.
C1oBO ONe He TepeBoIIT B KOHCTPYKIwsx Tuia One considers that ... Cuumarom (cuumaemcsi, mvi
cuumaem), 4mo ... .

a) 1. On January 30, 1964, the Soviet Union used one carrier rocket to launch
a system of two research stations: Electron 1 and
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Electron 2. One of the most hazards of a space flight is the meteorite damage.

0) The liquid rocket wunit comprises two rocket engines — the
main and a reserve one. 2. The landing process of a spacecraft comprises two stages. The
first stage involves departure from the orbit. The second one consists of re-entry into
dense atmosphere and soft landing. 3. There exists a severe problem of returning from
space for all manned vehicles and for some unmanned ones.

B) 1. One assumes that . . . . 2. One believes that . . . . 3. One
may conclude that . . . . 4. One should expect that . . . . 5 One
should not forget that . . . . 6. One must note that . . . . 7. One
will obtain that . . . . 8. One observed that . . . . 9. One should point
out that . . . . 10. One should recognize that . . . . 11. One will see
that. . . . 12. One may suppose that .

IV. Ilepeseoume  cnooicHonoouuHeHHble NPeONoXCeHUs, 00pawas GHUMAHUE

Ha nepegoo NpUOAMOUYHBLIX OONOJHUMENbHLIX NPEOONCEHU.

1. This work shows how a step rocket works. 2. The investigator must locate the
origin of the fire in the aircraft and determine how it caused the accident. 3. We want to
know if cosmic rays and other radiation are so intense that they would kill any living crea-
ture exposed to them. 4. The investigator must determine whether fire in the aircraft pre-
ceded the crash. 5. To characterize the rocket one has to state whether the rocket is
equipped with a solid or a liquid propellant engine, whether the rocket is guided or non-
guided, whether the frame is winged or wingless. 6. The astronaut reported that some dif-
ficulty was encountered in separating the lunar module. 7. It is a well-known fact that the
Earth and eight other planets rotate about the Sun. 8. The engineers said they would like
to design a new type of a spaceship for transportation to Mars. 9. We find this value is di-
rectly proportional to the volume of the fuel tank. 10. Some investigations indicate the
above described statistical method is correct.

V. Ilepesedume cnoocHonoOUUHeHHbIE NPEONOJCeHUs, 00pawas GHUMAHUE
Ha nepesoo NPUOAMOUYHBIX ONPEOCTUMENbHbIX NPEOJIONCEHULL.

1. An artificial satellite is a man-made object that revolves about the Earth, the
Moon, or the Sun. 2. The Sun is just one of perhaps 100 billion stars that belong to a sys-
tem of stars called a galaxy. 3. Drag is the force which opposes the forward motion of the
airplane. 4. There are large bluish-green putches on the surface of Mars which change in
size and colour with the seasons. The poles of Mars are covered with ice caps which grow
and shrink with the seasons. 5. In 1929 Tsiolkovsky suggested the multi-stage rocket
which made the orbital and escape velocities feasible. 6. The energy of the Sun provides
the necessary environment, weather conditions, and power source which make it possible
for man to live on the Earth. 7. There are already a number of planes in our skies which
exceed Mach 2 in level flight. 8. In fact, no bodies exist which are not acted upon by other
bodies. 9. There are a number of means by which exploration vehicles can move across
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lunar and planetary surfaces. 10. The speed at which sound travels in air under standard
sea-level conditions is 1,116 ft per sec. 11. There are schemes by which the crew may be
carried away from the launch vehicles when a failure occurs. 12. Photon propulsion offers
a theoretical means by which the exploration of interstellar space can be accomplished. 13.
A spacecraft is by far the fastest travelling vehicle in which a man has ridden. 14. Lack of
weight is one of the many problems with which spaceman must cope. 15. Pluto is the out-
ermost planet of the Solar system, beyond whose orbit lies interstellar space. 16. The cen-
tre of pressure is the point where the combined effect of all aerodynamic side forces is
concentrated. 17. There is a certain amount of radioactivity present in the air we breathe,
in the water we drink, and in all the food we eat. 18. The equation we used combines the
radiation and conduction modes of heat transfer.

V1. Hatioume 6 mexcme ypoka (abzay 3) wecmov clo8ocowemanutl u nepeseoume ux Ha pPyCcckuil
361K, Oopamume GHUMAHUE HA NOCTICO08AMETILHOCHTb PACHONONCEHUS CI08 8 AHTIUUCKUX U 8 PYCCKUX
COBOCOHEMAHUSIX .

VIl. Hatwoume 6 mexcme ypoxa 6 abzayax 1 u 5 no cewsv cnos,
umerowux odowue KOpHU 8 aHIIUUCKOM U 68 pycckom  sasvikax. Ilepeseoume
UX HA PYCCKULL A3bIK.

VIIIl. Hatioume 6 mexcme ypoxa 6 absaye 2 wecmv u 6 abzaye 6
oeesimvb o8 ¢ omoHumuunbivu  opmavu  -ed.  Ilepeseoume  ux  ma  pycckuil
A3bIK.

IX. Omseemvme na sonpocwvl k mexcmy.

1. What system is the most critical on a spacecraft? 2. What happens if the propul-
sion fails? 3. On what basis are the propulsion systems on spacecraft selected? 4. Why are
solid rocket motors used whenever they are suitable? 5. In what applications are liquid
rockets used? 6. What propulsion systems are currently being employed on manned space-
craft? 7. Is a pressure-feed system considerably heavier compared to conventional pump-
feed propulsion systems? 8. For what purpose are small auxiliary rockets used? 9. Have
the propel-lant tanks of the auxiliary propulsion system an internal bladder? 10. Are the
large tanks used in the main propulsion systems equipped with bladders?

YPOK?20

Jlekcuko-rpammarTuueckie tembl ypoka: l. Ilepesoa repmuHOsOTHYe-
CKHX coueTaHuii. 2. MHorosnauunie cqopa after, before, for, because, as.
3. C/I0XKHOMOAYMHEeHHbIE TPENJIOKEHH € MPHAATOYHBIMH OOGCTOATE/NbLCTBEH-
HBIMH MPEJOKEHUsSIMU BpEeMeHH, NPHYKHB H LeJH.
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TepMHHBI K YPOKY

cut off BeIKITFOUEHME ABHUTATEIIS midcourse mapiieBblii (CpeHuit) yu4acToK
dead reckoned position curciMoe MecTo TPACKTOPHUH

JeTaTeNbHOTO armapara pelorus memnopyc
dead reckoning cuucienue myTu pericynthian nepurwnTan( Onuocatiwast
deboost 3amensieHue IBIKCHUS; TOPMO- k Jlyne mouxka mpaekmopuu KoCMu-

YKCHUE YeCcK020 1IemameibHo20 annapama)
event omeparust sight Bu3upoBaHue
leg oTpe3ok TpaekTopum sighting device BusupHoe mpucnocooe-
man-made uCKycCTBeHHBIN HYC

TEKCT

SPACE NAVIGATION AND GUIDANCE

1 A fundamental problem in navigation is the determination of one's posi-
tion. Many of the principles of marine navigation are applicable to space navigation. In
marine navigation the determination of one's position is a straightforward problem in
geometry, provided landmarks are visible. A bearing is taken on the landmarks by meas-
uring their direction relative to north. This may be done with a sighting device, such as a
pelorus, mounted on deck. The observed bearings are converted to an angle measured
clockwise from true north. These "true bearings" are then plotted as lines on the naviga-
tor's chart. Where the bearing lines cross on the chart is the location that was occupied by
the ship at the time the sightings were made.

2. The determination of position from measured bearings of known landmarks
is the simplest form of marine navigation. When out of sight of landmarks, the navigator
can determine his position from the location of the Moon, the Sun, and some of the planets
and stars. This is done by sextant measurements of the elevation angles of these bodies
above the horizon. Based upon the use of pre-computed tables, the navigator can then de-
termine the line of positions on the Earth's surface from which the measured elevation an-
gle could be obtained. The crossing of two such lines obtained from sighting on two bo-
dies is then its position. A navigator can also estimate its position by computing its direc-
tion and distance travelled since his last fix. This is called dead reckoning.

3. The important difference between marine navigation and space naviga-
tion is that the spacecraft is free to travel in three dimensions, whereas the ship which tra-
vels on the surface of the water is limited to movement on a surface. The general proce-
dures of navigation are basically the same. However, the great speed of spacecraft requires
that positions be determined quickly and accurately. The position of a spacecraft is deter-
mined from measured line of sights and possibly ranges to known reference points, the
only difference being that angular measurements must be made in two reference planes
instead of one. The speed and direction of travel can then be determined from the progress
made from one measured position to the next.

4. The determination of position in space is only a part of the navigation
task. The computer must also determine the velocity and
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direction of travel of the spacecraft. This can be done by the comparison of a series of fix-
es. The gravitational attraction of the Earth and Moon must be accounted for in this
process since gravitational fields will bend the path along which the spacecraft is travel-
ling, and will cause the velocity to change. The next step is to predict the space-

Fig. 8. The surface of position of the spacecraft is established from the
measured sextant angle, the location of the landmark, and the position of the
star on the celestial sphere

1 — Canopus; 2 — starline of position; 3 — landmark line of posi-
tion; 4 — spacecraft; 5—surface of position; 6 — Cone axis is parallel to
the star's line of position and is established from its coordinates in the ce-

lestial sphere; 7 — landmark

craft's position at future times. The predicted position is then compared with a "target" po-
sition for the particular leg of the journey. For instance, when the spacecraft is outbound
for the Moon, the target position is the planned location of pericynthian. If the calculated po-
sition of pericynthian is different than the desired one, then the path must be corrected. The
computer not only determines such errors, but also computes the requisite corrective ma-
noeuvre. Such manoeuvres are called mid-course guidance manoeuvres.

5 A mid-course guidance manoeuvre consists of the following
events. First, the spacecraft's attitude is rotated to the desired one.
The reaction control jets are wused to turn the spacecraft. The inertial
measuring unit is used to indicate the desired attitude. When the
spacecraft propulsion axis is pointed in the direction desired, the
main  propulsion engine is started and accelerates the spacecraft in
the direction necessary to eliminate the computed error. The inertial
measuring unit in  conjunction with the computer integrates the change
taking place in the spacecraft's wvelocity. At the instant the computed
error is nullified, the computer sends a cut-off signal to the propulsion
system.

() The mid-course manoeuvres are of small velocity magnitude
and take place at fairly great distances from either the Earth or the
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Moon. These manoeuvres are therefore carried out with the spacecraft on a constant head-
ing. For other propulsive manoeuvres, requiring a large change in velocity such as the de-
boost manoeuvre into lunar orbit, the direction along which the thrust should be applied
changes during the period of the manoeuvre. This is so, because, as the spacecraft moves
in the vicinity of the Moon, its flight path curves and the direction of pull from lunar
gravity also changes. The computer is programmed to guide the spacecraft through this

Manoeuvre.
YITPAXKHEHUA

|. Ilepeseoume crnosocouemanust co ciedyrouumu mepmunamu uz mexkcma: atti-
tude, bearing, chart, direction, guidance, position.

flight attitude, landing attitude, launching attitude, level attitude;

azimuth bearing, compass bearing, reverse bearing, true bearing;

aeronautical chart, air-navigation chart, landing chart, navigation chart, radar
chart, route chart, weather chart;

compass direction, flight direction, magnetic direction, radar direction, travel di-
rection;

astronautical guidance, astronomical guidance, celestial guidance, celestial-
inertial guidance, docking guidance, earth-moon guidance, global ranging guidance, in-
terplanetary guidance, launch guidance, manned lunar mission guidance, re-entry guid-
ance, re-entry corridor trajectory guidance, rendezvous guidance, satellite guidance, satel-
lite re-entry guidance, stellar-inertial guidance, terminal guidance;

dead-reckoned position, flying position, ground position, pre-calculated posi-
tion.

. Ilepeseoume cneoyiowue npouszsoomvie cioéa uz mekcma, OnUpasCL Ha 3Ha4eHue

KOpHs U cyghuxca.

accurately, angular, applicable, attraction, basically, comparison, computer, de-
termination; difference, direction, elevation, fairly, guidance, location, measurement,
movement, navigation, possibly, quickly, reaction, reference.

| 1 1. Ilepeseoume npeonooicenus, oopawas snumanue Ha nepesoo ciosa after:
[Mpemor Bpemenn after mepeBoast cmoBom nocie. Coro3 after mepesoasr cio-

BaMHM nocije moco Kak.

a) 1. After take-off, we should attempt to follow the extended
centreline of the runway. 2. After several hours of manoeuvring In
orbit, the two spacecraft rendezvoused and then docked. 3. Each
stage of a rocket is jettisoned after burn-out.

0 1. After the spacecraft is placed into orbit the astronauts
start carrying out the flight programme. 2. After the spacecraft reentered the atmosphere,
braking parachutes were deployed. 3. Kosmos

186 linked up with Kosmos 188 shortly after the latter was launched.
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V. llepeseoume  npeonoscenus,  obpawas — 6HuMaHue  HA  NEPEOO
crosa before:

[Mpemor Bpemern before mepeBoasT croBamu do, neped, npedxicoe uem.
Coro3 before nmepeBoasaT ciioBamu npedicoe uem, 00 mo2o Kax.

9 1. Before Gagarin's flight we had no definite opinion about
human  behaviour in  zero-gravity condition. 2. Before putting the
spacecraft on the re-entry trajectry it is oriented in space at the appropriate time. 3. Just
before the landing of a spacecraft the landing retrorockets are switched on.

0 1. Five or six years may elapse before the idea in scientist's
mind becomes the reality of a flight experiment. 2. Before we activate the magneto switch
or the starter, we must be absolutely positive that no person is within range of the propel-
ler.

V. llepeseoume  npeonooicenuss, obpawas 6HUMAHUE HA  NEPesod  CloBd
for.

[Ipemor for nepeBoasT ciioBaMHu 0715, padu, 3a, No; 8 meuerue, 8 NPOOOJINCEeHUe.
Coro3 for mepeBoasT cioBaMu mak Kax, ROMoOMy umo, ubo.

a) 1. All of the necessities of life for the crew must be considered in the
design of a spacecraft. 2. Astronauts wear space suits for two purposes. 3. Newton's third
law states that for every action there is an equal and opposite reaction.

0 1. For many years scientists observed stars and planets through tele-
scopes. 3. The problem of building space stations has engaged the attention of scientists
for a long time. 3. Space engines of definite types should operate for periods of up to
three years.

B) 1. Earth satellites' life is limited for they disintegrate upon
re-entering the denser portion of the atmosphere. 2. The pitot-static system is very impor-
tant for it drives primary flight instruments. 3. The problem of building space stations is
drawing the attention of many scientists for to launch a heavy satellite assembled on the
Earth presents great difficulties.

VI. llepeseoume npeonosicenusi, obpawas 6HUMAHUE HA NepPesoo
crnosa because:

Ipemyor because mepeBomsSIT ClIOBaMH 13-3d, 6CIEOCHIBUE.
Coro3 because mepeBosT CIIOBaMHU 1OMOMY YUMo, MAaK Kax.

a) 1. Optical observations of satellites are limited because of their small
size. 2. The scheduled flight was postponed because of deteriorating weather. 3. Public
laws prohibit commercial supersonic flights over the United States because of the sonic
boom.

0 1. Space stations must be well stocked with food, water and other sup-
plies because they are designed to sustain multiman crews for long periods. 2. The re-
entry compartment re-entered the atmosphere in a predetermined position because the as-
tronaut carefully con trolled the flight. 3. Weather satellites have paid back all the money
that went into their development because they gave advance warnings of the approach of
hurricanes.
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VII. llepeseoume npeonoxcenus, obpawjas 6HUMAHUE HA NeEPesoo
cnosa as.

Cor03 as B 3aBHCHMOCTH OT KOHTEKCTA IIEPEBOIAT: 1) ko2oa; 6 mo epemst Kak; 2) mak KaxK; noCKoJlb-
ky; 3) mak, Kax, Kak.
ITpeutor as mepeBoIAT CAOBAMH KaK, 8 Kauecmee.

a) 1. As the satellite moves forward, its path is curved by the pull
of gravity. 2. As the wvelocity of the air increases, the pressure decreases.
3. As propellant is expended, the weight of the space vehicle becomes
less. 4. As more rockets became available, the scope of the experiments grew. 5. As
manned spacecraft become more complex, the demands for power increase sharply. 6. The
thrust of the engine will increase as atmospheric pressure decreases or as altitude | creas-
es. 7. Lift increases as the angle of attack increases. 8. As the air moves to
ward the trailing edge of the wing, the boundary layer becomes thicker. 9. The centre of
pressure moves backward as the angle of attack in creases and forward as it decreases. 10.
As thrust and drag are equal, the airplane flies at a constant speed.

0) 1. Space suits serve as a protective measure against inadver-
tant loss of cabin pressure. 2. Communication satellites initially had
to overcome the same skepticism as the automobile. 3. Mars rotates
at about the same rate as the Earth.

VIII. llepeseoume  ClIODICHONOOUUHEHHbIE — NPEOTIOJICEHL, oopawas
GHUMAHLE HA nepesoo NPUOAIOYHbIX 0OCMOSIMEILCMBEHHBIX NpeonodiceHull
8peMeHU, NPUYUHBL U YelU.

a) 1. After the space probe is placed into its interplanetary trajectory the
solar panels are unfolded and the probe is oriented to wards the Sun. 2. The general nature
of the Venusian surface must first be determined before detailed investigatory pro-
grammes can be initiated. 3. Each part of a missile is tested thoroughly before it is
used in actual flight. 4. When the crew of the spacecraft is ejected from the capsule at high
dynamic pressure, they are exposed to large drag forces. 5. The aircraft remains in a stable
position until other forces influence it. 6. The rocket accelerates gradually until the max-
imum velocity is reached. 7. This process continues until the last stage of
a rocket has burned. 8. The missile flies along the beam until it collides with its target.

0) 1. Because Mars has a very thin atmosphere surface features
can be easily seen and photographed from the Earth. 2. A rocket does not need air from
the atmosphere to support combustion because it carries its own oxygen in the propellants.
3. The Earth's ionosphere is of great everyday importance because of the role it plays in
radio communications. 4. Since there is no atmosphere, there can be no
storms on the Moon. 5. Because of the high cost of development of new types, a strong
effort has been and will continue to be made to standardize the launching vehicles for
space flights.

B) 1. The propellants must be injected into the combustion chamber so that
they may thoroughly mix and completely burn. 2. The
abscissa and the ordinate must be known in order to determine the
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direction of the centrifugal force. 3. Lunar and interplanetary missions require sufficient
cut-off velocity so that the vehicle will completely escape the Earth's gravitational
field.

X Harioume 6 mexcme ypoka 6 abzayax 5 u 6 no dea ciosocouemarust u nepeseoume ux. Oopa-
mume GHUMAHUE HA NOCTICO08AMETLHOCHTb PACnoI0OSCEeRUA CTI06 6 AHTUUCKUX U 8 PYCCKUX C1060CO-
YemdaHrusix.

X  Haiioume 6 mexcme ypoka 6 abzayax 1 u 4 no namuaoyamv Cnos,
umMerouux 0ouLe KOpHU 8 QHTULICKOM U 8 PYCCKOM s3bikax. Ilepesedume ux Ha pyCcKUll 31K,

X1. Hatioume 6 mexcme ypora (abzay 3) wecmo cios ¢ omonumuarnsivu ghopmamu -ed. Hati-
oume 8 abzaye 1 nsamo u 8 aozaye 5 uemoipe
croéa ¢ omoHumuuneimu  opmamu  -ed.  Ilepesedume ux ma  pycckuil
A3VIK.

XI1. Omeemvme na éonpocel k mexcmy.

1. What is a fundamental problem in navigation? 2. What is the simplest form of
marine navigation? 3. How can the navigator determine his position? 4. By what measure-
ments does the navigator determine his position? 5. What is the difference between marine
navigation and space navigation? 6. How is the position of a spacecraft determined? 7. Is the
determination of position in space only a part of the navigation task? 8. What must the
computer determine? 9.Of what events does a mid-course guidance manoeuvre consist?
0 Do the mid-course manoeuvres take place at fairly great distances
from the Earth or the Moon?

YPOK?21

Jlexcuko-rpammaTHieckne Tembl ypoka: 1. Ilepesosn TepmuHOMOTHue-
CKux coueraHHii. 2. MHorosnHaunoe cyoso provided. 3. CnoxuonogunsHeH Hple
NpeANOKEHHs] ¢ TIPHIATOYHLIMH  OGCTOATENILCTBEHHBIMH  J1PeL0KEeHHSIMY
YCJIOBHS.

TepMuHBI K YPOKY

acquisition ormpesieieHHe MECTOTIONIOMKE-
HST

boresight BrBrpoBars

directional antenna HampasicHHast aH-
TCHHA

display moka3piBaTh Ha HHIUKATOPE

display console nynbT wHAMKAIKAN

Doppler tracking conpoBoskienne ¢ mo-

MOIIBIO JIOTIJIEPOBCKON PagroIOKaIli-

OHHOH CTaHIINH

eMergency aBapuitHbIA

generate nosydarsb

InCrement rpviparreHyic

Mman yKOMILICKTOBBIBATh

operation support team rpyma o ooec-
TICYCHUIO OTepali

pitch BeIcOTa (MMOHA)

radar set pajMoNOKAIOHHAsT  CTAHIIHS

radar tracking pamornokarionHoe CO-
MPOBOKICHHUE

round trip moseT 1o 3aMKHYTOMY Mapiii-
pyTy

scanning ckaHupoBaHue; 0030p

tracking crieyxerrie; CONPOBOKICHHE TICITH

track Ttpaexropus

transponder mpremMooTBeTUHK



TEKCT
SPACE TRACKING AND COMMUNICATIONS

1 Although a manned spacecraft is designed to carry out its mission inde-
pendent of the support of the facilities on the Earth, it is intended that this be done only as
an emergency flight mode. Actually, extensive facilities have been constructed on the
Earth to provide every reasonable and practical aid to the flight. These ground facilities are
manned by operations support teams which help the flight crew monitor the performances
of all the vital systems aboard the spacecraft as well as assist them in flight navigation. In
fact the facilities on the ground are able to provide more precise and more reliable naviga-
tion data than that which can be generated aboard the spacecraft. Thus, the communication
and tracking links between spacecraft and ground are vital elements of a manned space
mission.

2. Radar tracking of the spacecraft is used to determine the position and ve-
locity of the spacecraft. The position of an object is obtained from a radar set by measur-
ing the elevation and azimuth angles of the radar beam illuminating a target and by mea-
suring the time increment that it takes for a signal to make the round trip from the radar
antenna to the target and back. This last measurement gives the radial distance to the tar-
get. Velocity is measured by the Doppler effect *. The returned signal is changed in fre-
quency by an amount that is directly proportional to the radial component of the target's
velocity. While the radial component of velocity is in itself of little value this mea-
surement combined with other measurements can be used to make accurate computations
of velocity and direction of motion.

3. The location of the radar set on the Earth must be determined to at least
the same degree of accuracy that is desired for tracking the spacecraft. In addition, the ra-
dar must be boresighted to an accurate reference so that the measured elevation and azi-
muth angles will be of sufficient accuracy. The scanning accuracy of the radar beam is al-
so limited by the sharpness of focus of the beam. Thus, a highly directional antenna must
be used for high accuracy tracking. A radar with such a very narrow beam cannot be de-
pended upon to acquire (initially find) the spacecraft. For this reason it is sometimes ne-
cessary to employ a broader beam antenna system as an acquisition aid. Another scheme is
to use computed information to direct the steering of the radar antenna along the predicted
track of the spacecraft while the radar acquires the target.

4. Because it is desired to track spacecraft at great distances,
they are usually equipped with radar transponders. A transponder is

1 An example of the Doppler effect is the change in pitch of a train's whistle and a car's horn
on passing an observer. Because of this effect, the frequency of the radio waves received on the Earth is
changed by the velocity of the spacecraft in exactly the same way that the pitch of a train's whistle is
changed by the velocity of the train. A system for measuring the trajectory of spacecraft from the Earth
using continuous radio waves and the Doppler effect is called Doppler tracking.
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a device which receives a radar signal, amplifies it and re-transmits it on a slightly differ-
ent frequency. The amplification of the radar signal in the transponder greatly increases
the effective range of the radar.

5. In addition to radar tracking, radio frequency transmissions between the
ground and spacecraft are used to transmit a great deal of information during the mission.
The most important communications are by voice. The spacecraft crew keeps personnel
on the ground informed of the status and performance of the spacecraft by this means. At
the same time, those on the ground are able to advise and consult with the flight crew on
problems which may arise. They are able to give the crew important navigation instruc-
tions based upon the precise and reliable information generated by the ground facilities.

6. Radio transmissions are also used to transmit data directly to remote dis-
play consoles, recorders, or to computers for further processing. This is also a two-way
transmission; however, the majority of operational data is transmitted from spacecraft in-
strumentation to the ground activity. Some of these measurements are displayed to the
ground monitoring crews while others are fed into computers which generate computed
performance of the spacecraft or predicted capabilities for future manoeuvres. Similarly,
valuable data generated by the ground facilities can be transmitted to the spacecraft for
display to the crew or to be stored in the spacecraft computer for future use.

YIIPA’KHEHUA

|. Ilepeseoume cnosocouemanusi co caedyrowumu mepmunamu uz mexcma. angle,
communication, computer, data, facility, increment, performance, radar, tracking.

antenna angle, attitude angle, azimuth angle, bearing angle, glide angle;

air-ground communication, cosmic radio communication, ground-air communica-
tion, interplanetary communication, intersatellite communication, lunar probe communica-
tion, re-entry communication, satellite-to-satellite communication, ship-to-satellite com-
munication, space communication, space-to-space communication;

airborne computer, air navigation computer, angle computer, autopilot computer,
course-and-distance computer, flight computer, guidance computer, height computer;

averaged data, design data, launch research data, lunar data, orbital data, planetary
data;
approach facilities, autopilot facility, navigational facilities;

drag increment, escape increment, impulse velocity increment, lift increment;

entry performance, launcher performance, launch-vehicle performance, manoeuvr-
ing performance, re-entry performance;

airborne radar, aircraft radar, approach radar, Doppler radar, early-warning radar,
flight path radar, general-purpose radar, ground radar, landing radar, navigational radar,
position radar;
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all-the-way tracking, celestial radio tracking, deep space probe tracking, mid-
course tracking, orbital tracking, radar tracking, re-entry tracking, space tracking.

. llepeseoume cnedyowue npouzeoonvle Clo8a U3 MmeKCcmad, ONupascs Ha
3HaueHue KopHs u cyghgukca.

accuracy, acquisition, actually, addition, amplification, capability, computer, de-
pendent, directional, directly, effective, elevation, greatly, highly, initially, location, mea-
surement, performance, proportional, reasonable, recorder, reference, reliable, sharpness,
similarly, slightly.

1. Ilepeseoume  npeonoowcenuss,  obpawas — 6HUMAHUE  HA  NEPEBOO
cnoea provided.

Provided — ¢opmy tiporesiero Bpemeru ot riarosna to provide u nprgactre 11, o6pasoBanHoe
OT TOTO € TJIaroJa, MepeBOIAT UCXOIs U3 3HAUCHUH Tiarosios: to provide oasams, obecneuusams, chab-
arcamy;, 10 provide for npedyemampusams, obycrosrueame.

Coro3 provided mepeBoasT CIIOBaMHU eciiut, eciu MOIbKO, NPU YCILOSUU.

a) 1. The exploration of the Moon provided a great deal of scientific
knowledge. 2. The instruments provided a precise record of the
astronaut's  state of health. 3. On-board radio systems  provided
reliable  communication  with  ground  tracking  facilities. 4. Manned
satellites have provided initial data on weightlessness. 5. Power for
this aircraft is provided by two turboprops. 6. A system of small
jets is provided for attitude control of the spacecraft during manoeuvre. 7. The environ-

mental control system should be provided for in
spaceships. 8. Data provided by these tests were processed by electronic computers.
0) 1. A vehicle is considered a sounding rocket provided it rises

above the atmosphere out to 4,000 miles. 2. The magnetic compass
can be used with precision provided its peculiarities are understood.
3. The project of building a thrusted model will become a reality
provided all the necessary materials are found in time.

V. Ilepeseoume CIIOJICHONOOYUHEHHbIE nPeoNodHCe s, obpawas
BHUMAHUE HA NEPEBOO NPUOAMOYHBIX 0OCMOSIMENbCMBEHHBIX NPEONIONCEHULL YCA0BUSL.

O 06 p a 3 e m 1:Ifanobjectchanges its position, it is said to be
in motion.=> Eciiu Tenno usmensem CBOE TIOJNOXKEHUE, TO 2060psm, 4YTO OHO
HaXO0AUTCsA B ABUXKXCHHNU.

a) 1. If the air is rising from the earth, it is called a vertical current or thermal. 2.
If the climate is cold and the altitude is low, the air will be dense and an airplane will take
off at a much lower speed than it will if the air is warm or at high altitudes. 3. If outside
forces disturb a stable aircraft from its normal flight, the aircraft tends to return eventually
to its original position. Sometimes an aircraft, if disturbed from its original position, as-
sumes a new position. 4. If the centre of mass is behind the centre of pressure, this will
tend to
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rotate the space vehicle to a greater angle-of-attack. 5. The actual pressure, temperature
and composition of the atmosphere are of fundamental concern if men wish to land on
Venus. 6. This conclusion is true provided the average electrode spacing is less than the
tank radius. 7. Scientists know that all living things can be killed by radiation provided
they receive a high enough dose. 8. Effective actions to prevent future aircraft accidents
cannot be taken unless the true causes of past accidents are known. 9. Flight of passengers
above 10,000 ft requires supplementary oxygen unless it is accomplished in a pressurized
cabin that provides equivalent.

O 0 pa3eu?2: Iflift were less than gravity, the aircraft would descend. => Ecnu
61:1 IHIOABbEMHAA CHUJia 5bl]la MCHBIIC CUJIBI TAXKECTHU, TO CAMOIJICT nouieli 6bl Ha CHHUXKXCHMUC.

0) 1. If a spaceship were lighter in weight the cost of its launching
rockets would be tremendously reduced. 2. If an infinite number of sensors were used the
control system would be correct at all times. 3. The accuracy of the system would be con-
siderably improved if signals were transmitted on two or more frequencies simultaneously.
4. If a step-rocket of this kind had ever been fired it would have dropped
into the Pacific Ocean. 5. If thrust were increased and became greater than drag, the air-
craft would accelerate. 6. If thrust were decreased, drag would cause the aircraft to decele-
rate.

O 6 p a3 e um 3: Should the retrorockets of the vehicle fail, reentry
would occur. => Ecau 6b1 omKkazanu TOPMO3HBIE JBUTATEIH, TO JICTATSIBHBIN ammapar 6o-
wies1 Ol B TJIOTHBIC CIIOM aTMOC(DEPHI.

B) 1. Had the wall thickness been 0.025 in instead of 0.25 in, the
first natural frequency would have been 14 Hz instead of 140 Hz. 2. Aeronautical engineer-
ing would have taken a very different course had aluminium alloys with suitable properties
not been developed. 3. Should the attitude control system of the vehicle fail, then a safe
re-entry might be impossible. 4. Should this system detect an equipment malfunction, then
telemetering signals regarding the defect would be transmitted to a ground station. 5. The
crew of the spaceship will be able to determine their impact point, should they initiate
re-entry procedures. 6. The astronaut occupied an ejector seat which
enabled him to leave the cabin, should the need arise.

V. Haiioume 6 mexcme ypoxa 6 abzayax 1, 3 u S5 no oonomy cnoso
covemanuro U nepegeoume  ux  Ha  pycckuil sk, Obpamume  6HUMaHue — Ha
NOCICO00B8AMENIHOCHb — PACNONONCEHUs.  CI08 6  GH2IUUCKOM U 8  PYCCKOM
AZbIKAX.

VI Hatioume 6 mexcme ypoxa 6 abzayax 2 u 3 no O0seHaoyamv Clos,
umerowux — obwue KOPHU 6 AHIIUUCKOM U 8 pycckom  szvikax. Ilepeseoume
UX HA PYCCKULL A3bIK.

VII. Hatioume ¢ mexcme ypoxa (abzay 1) wecmv cioé ¢ oMOHUMUYMHBIMU
Gpopmamu  -ed.  Haioume 6 abzaye 1 oOéa cioea ¢ OMOHUMUYHBIMU
Gopmamu -ing. I[lepesedume ux na pycckuii A3viK.
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VI11. Omseemvme na sonpocvl k mexkcmy.

1. For what purpose have extensive facilities been constructed on the Earth? 2.
What do operations support teams do? What is radar tracking of the spacecraft used for? 4.
How is the position of an object obtained? 5. How is velocity measured? 6. To what degree
of accuracy must the location of the radar set on the Earth be determined? 7. By what is
the scanning accuracy of the radar beam limited? 8. What is a transponder? 9. What are the
most important communications? 10. Are radio transmissions also used to transmit data?

YPOK?22

Jlekcuko-rpaMmmaTrHueckne Temw ypoka: 1. [lepeBon repmunosoruve-
CKHX coueraHH#i. 2. MHorosHauyHmle cqoBa it, that (those), should u would.
3. CrnoxuonosyuneHHble mnpeljoxeHHs ¢ riaarosaMd tHna to demand,
¢ KoHcTpykuusmna tHna, It is desirable that, c colosamu as if, as though,
coaepxaliiMe B NMPHAATOYHBIX TPeNJOKEHUAX Maaroa-CKazyemoe B coOcJsara-
TeJIbHOM HaKJIOHEHHH. :

TepMunbl Kk ypoxy

advanced ycoBepITICHCTBOBAHHBIiA lifetime cpox ciyxObr

cell TormBHBIT 2neMeHT MIsSION TMoJIET, 3ajaHue; 3ajada; Leib

desplay panel mpuGopnast nocka reject OTBOAWTH, OTpaXaTh

dispose of n30aBUTHCS; JTUKBUIAUPOBATH shielding »kpaH; 3kpaHupoBaHuE

ignition 3akuranue; BOCIUTAMEHEHHE thermionic TepmossekTpoHHBII

input Bxox waste heat terto oTpaboTaHHBIX T'a30B
TEKCT

EIECTRICAL POWER GENERATION IN SPACE

1 There are a great many uses for electrical power on board a
manned  spacecraft. Power is used by the communications equipment,
by the radar, navigation and guidance equipment, and by the automatic control system.
The environment control system uses electricity to drive the blowers that circulate oxygen
in the cabin and through the space suits of the crew, and then through purification and
cooling equipment. Cooling fluids must be circulated past heat-producing
equipment and then through external radiators. The cabin and the
display panel are illuminated by electricity. In other words, virtually
every piece of equipment aboard the spacecraft consumes some electrical power.

2 Electrical energy can be produced aboard a spacecraft from either chemical,

nuclear, or solar energy. Invariably, the conversion of
energy from the raw source into usable electrical power involves processes that are not
100 per cent efficient. This means that the amount

of energy obtained in electricity is less than the amount of energy
taken from the source. The difference between the wuseful energy out
put and the raw energy input is excess heat that cannot be wused (in
other words, waste heat). Since waste heat must be rejected from the
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spacecraft, the amount of waste heat produced in the power generation system may be a
significant consideration in the selection and design of the system.

3. The simplest form of electric power supply is primary cells, more com-
monly called storage batteries. The energy source in primary cells is in the chemical prop-
erties of the cell materials. When the electricity is withdrawn from a battery which is a se-
ries of cells, a chemical reaction takes place within the individual cells. The chemical
energy is converted into electricity as ions flow from the cathode to the anode in each cell.
The energy that produces this current is obtained from chemical reactions taking place be-
tween the electrodes and the electrolyte in the cell.

4, Batteries are quite efficient in converting chemical energy to electrical
energy. Very little waste heat is produced, and that which is produced can be easily dis-
posed of by the regular spacecraft cooling system. Unfortunately, the best storage batteries
do not store a great deal of available energy per pound of weight.

5. For durations in excess of a few weeks, chemical power systems are not
competitive with systems based on nuclear or solar energy. This is because solar energy
systems require no fuel at all, and nuclear systems require only a very small amount of
fuel. Solar energy systems suffer from the basic requirement that the energy collection sys-
tem must be positioned so that it can receive energy from the sun. This not only imposes
an extra duty upon the attitude control system, but also restricts the freedom to manoeuvre,
On the other hand, nuclear energy systems may require heavy shielding to protect the crew
from harmful radiation. Nevertheless, technology has advanced to the point where it is
practical to build systems that could supply electrical power to manned spacecraft for pe-
riods in excess of one year using either solar or nuclear energy. Manned space laboratories
and interplanetary spacecraft will undoubtedly be equipped with power systems using one
or the other of these energy sources.

6. The most straightforward way to use solar energy is by photovoltaic con-
version using solid state devices (solar cells). Such solar cells need only be exposed to
sunlight to produce electrical energy. While only a small portion (perhaps six per cent) of
the solar energy falling on a cell may be converted into electrical energy, the simplicity
and lightness of the solar cell, as well as the abundance of solar energy in space, make this
an attractive way to provide power aboard a spacecraft. Waste heat is not a problem since
each cell is able to act as its own radiator.

7. To supply adequate power for a large spacecraft will require thousands
upon thousands of individual cells. This great number of cells will allow the use of circuit
arrangements that should continue to provide adequate power in spite of the failure of in-
dividual cells or groups of cells during the lifetime of the spacecratft.

8. Solar energy can also be concentrated by a parabolic mirror and focussed
as a heat source. The thermal energy thus obtained may then be converted to electricity by
one of numerous methods.
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9 The most practical way to use nuclear energy to produce electricity is
to first convert the nuclear energy into thermal energy. Heat
can be generated by a nuclear reactor or by the use of the energy created by the decay of
short half-life radioisotopes. Nuclear reactors suffer from the handicap of requiring very
heavy shielding. If there is a need for a large quantity of power, as might be the case if
electric propulsion is employed, then nuclear reactors may be the most practical means for
power production.

10 In comparison to a nuclear reactor, there are several attractive features
found in the use of radioisotope fuel. Radioisotopes release energy at a steady but slowly
decreasing rate without any need for control, and without the danger of a runaway reac-
tion. Power generation systems using isotopes that decay with alpha emissions require lit-
tle or no special shielding, since alpha particles have very little penetration capability.
Another advantage is that there is no special restriction on the size of the power-generating
unit that can be constructed. The heat output and therefore the power level is dependent
upon the activity level of the particular radioisotope employed, and the mass of the radioi-
sotope constituent in the fuel charges. Thus, small, lightweight, compact power generation
systems are feasible using radioisotope fuel. The main problems associated with the use of
radioisotope fuel are associated with the fact that the fuel charge cannot be "turned off". It
starts producing heat from the moment it is manufactured. This means that it should be
manufactured only a short time before it is to be used, otherwise it will deplete itself as the
quantity of radioisotope mass remaining becomes reduced through radioactive decay. And
of equal importance is the fact that from the time the fuel charge is manufactured, it relen-
tlessly releases heat that must be removed. This not only complicates storage, but also is
very bothersome once it becomes installed in the spacecraft, which may be a significant
time before launch.

n Both the nuclear reactor and the radioisotope fuel charge are heat pro-
ducers. To convert the thermal energy produced, these heat sources must be used in con-
junction with a heat sink. A heat sink is a cold region providing a means for dumping
waste heat from the energy conversion process. In space, the only practical heat sink is a
thermal rediator.

12 It can be seen that, with a variety of methods to choose from, suitable
electrical power systems can be developed for future spacecraft regardless of size or mis-
sion.

YITPAYKHEHUS

l. Hepeeedume cjloeocouemanrus co Cﬂedyiou;wwu mepmuHamu us mexkcma.
energy, power, radiation, source.

chemical energy, heat energy, infra-red energy, mechanical energy, molecular
energy, nuclear energy, radioactive energy, solar energy, sound energy, thermal energy;
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available power, external power, onboard electrical power, propulsive pow-
er, required power, scientific power, space power, used power, useful power;

acoustic radiation, heat radiation, thermal radiation;

heat source, noise source, power source, sound source.

1. Ilepeseoume npeonoscenus co cnosom it.

JInyHOEe MeCTOMMEHHE it TepEBOISIT CIIOBAMH OH, OHA, OHO, €20, ee U T. .

CroBo it He iepeBosAT B KOHCTpYyKImsix Tura It is considered that... Cuumaiom (cuumaemcs),
umo ... .

(IMpumeps! Ha ynotpeOieHue cioBa it B apyrux (yHkiwmsx nprseneHsl B yrp. VI ypoka 18 u
B ynp. VI ypoka 22.)

a) 1. From 100 miles up, the universe looks much different than it does
from the Earth's surface. 2. Scientists are considering how to collect the Sun's energy in
space and convert it to electrical power for transmission to the Earth. 3. May 15, 1958, saw
the launching of the third Soviet satellite. In its technical characteristics and the number of
parameters to be measured, it was much superior to the first two satellites.

0) 1. It is assumed that . . . . 2. Itis believed that . . . . 3. It
should be borne in mind that . . . .4 . It is concluded that . . . . 5 It
was determined that . . . . 6. It should be emphasized that :
7. It is to be expected that . .. .8. It has already been explained
that . . . .9. It was estimated that . . . .10. It should not be forgotten that
Coe 11. It should be noted that ... . 12. It was observed
that . .. .13. It should be pointed out that . . . . 14. It is proposed
that. . . . 15. It must be realized that. . . . 16. It should be recalled that 17. It
has long been recognized that . . . . 18. Itwill be recalled that. . . . 19.1tis
said that . . . . 20. It will be seen that . . . . 2 1. It must be shown that

22. It should be stressed that . . . . 23. It had long been supposed that
24. It may be thought that . . . . 25. It could be understood that. . . .

1. llepeseoume npeonodicenus, obpawas 6HUMAHUE HA Nepesoo
crosa that (those).

That (those), 3ameHstoIee MPEANIECTBYIONIEE CYIIECTBUTEILHOE, IEPEBOIAT ITHUM K€ CYIIe-
CTBHUTEIIbHBIM.

(ITpumeps! Ha ynoTpedaenue that B koncrpykimu it is (was) ... who (that) npusenenst B ymp. VI
ypoka 18. [Tpumeps! Ha ynotpeonenue that B npyrux ¢yakimsx npuseaenst B yip. VIl ypoka 18, B ymp. 1V,
V ypoxka 19 u B ynp. V, VI ypoka 22.)

1. The atmosphere density of the Moon is lower than that which can be produced
in the finest vacuum equipment. 2. One of the most misunderstood considerations is that
associated with recovery of manned spacecraft. 3. Crews of space vehicles will have to
function in an environment which is drastically different from that encountered in ordi-
nary life. 4. The cosmonauts carry out experiments in a mock-up spacecraft, where condi-
tions similar to those of actual space flight are simulated. 5. Experiments already per-
formed by means of artificial satellites, and those in the planning stage cover a wide range
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was inclined 72° to the lunar equatorial plane.

V. llepeseoume npeonosicenusi, obpawas 6HUMAHUE HA NepPesoo
crnog should » would.

Should B kauecTBe MOAATBHOTO IJIAr0JIa MEPEBOIAT CIIOBAMHU OOJIHCEH, HEOOXOOUMO,
credyem, HAoo.

B TekcTax, OMMCHIBAFOIINX MPOEKTHI, CMBICIIOBOM Ttaron ¢ Would mepeBoasT B HacTosiem u B Oy-
IYIIEM BPEMEHH.

a) 1. An airplane should be stable laterally as well as in a fore-
and-aft direction. 2. According to the communication scheme 40 satellites should be
placed In polar orbits and 15 satellites in equatorial
orbits. 3. The development of the vehicle should begin with a definition of the basic mis-
sion objectives to be accomplished. 4, The escape
capsule should re-enter the atmosphere at the precalculated flight angle. 5. The results
presented herein should help the designer to obtain a minimum weight structure.

0 1. Depending on the form in which water is found on the
Moon, different technique would be employed to extract it. 2. Exploration of the planets
would include a search for life inany form. 3. A helicopter would be a useful vehicle on
Mars since it could take off and land vertically. Furthermore, its velocity would permit a
greater geographical area to be covered in a given period of time. 4. Suppose we
travel at the rate of 50 miles per second. To reach the Moon at this
speed we would have to travel for 1 hr, 19 min, and 20 sec. To travel
to the Sun would require about 21 days, and a trip to Pluto would
take about 20 months. 5. Interstellar spaceships must be entirely
self-supporting.  Periodic  maintenance  would be conducted aboard the
craft. Consequently, sufficient spare parts, to effect repairs during the
entire trip would be necessary. A small hospital with operating room
would be essential; entertainment facilities would be required.

V. Ilepeseoume CTI0HCHONOOUUHEHHbIE NPeOTIOHCEHL, coogporcauue
cedyrouue 2iazonol.
to demand mpebosamo to propose npeoracame
to require mpebosamo to suggest npeonacame
to insist nacmaueame to recommend pexomenoosams
to order mpuxaszvisamo to specify onpeoenamo

O 6 pas3eun: The aircraft designer demanded that this experiment
should be carried out in zero-gravity conditions. => ABHaKOHCTPYKTOp mpe608a, 9TOOBI
3TOT SKCIEPUMEHT OBbLIT IPOBEJCH B YCIOBUSIX HEBECOMOCTH. (ABHAKOHCTPYKTOP TPeOOBAI
HPOBECTH 3TOT IKCIICPUMEHT B YCIOBHIX HEBECOMOCTH. )

1. The producers recommended that the goods should be sent by airplane. 2. An
air transport service demand that the aircraft should fly reliably, on schedule and, above
all, safely in almost any weather by night as well as by day. 3. The aircraft commander
ordered that the parachutists be ready to jump. 4. The chief pilot ordered that
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the cargo aircraft should be unloaded at once. 5. The test pilot proposes that the measures
eliminating the stability malfunction be taken immediately. 6. A complete solution re-
quires that these equations be solved by the method of elimination. 7. This requires that
the form of the equation (4) be somewhat more complicated than Eq. (1). 8. This requires
that there be no change in the steady-state flow. 9. The programme instructions specify
that the space vehicle be sufficiently compact to be housed in the forepart of a multi-stage
rocket, 10. The aerodynamisists suggested that the structural elements should be tested
under severe conditions. 11. The development of long-range ballistic missiles has required
that concentrated attention be focussed on many technical problems associated with at-
mospheric entry.

M. Llepeseoume  cooicHONOOUUHEHHbIE  NPETIONCEHUS], COOEpHCaLUEe
cedyrouue KOHCmpyKyuu.

It IS desirable that ... Kenamenvno, umobwl . . .
It IS essential that ... Baowcno,umobwr . . .
It IS important that . .. Baoicrno,umobwt . . .
It IS necessary that ... Heobxooumo, uwmobwr . . .
It IS unlikely that ... Hegeposimno, umoow ...

O 6 pa3e u: Itisdesirable that this method of air refuelling be intro-

duce at once. => JKeramenvho, umo6bi 3TOT METOJI JO3aIPABKK TOILUIMBOM B BO3JyX€ ObLI
BBeZicH HemeieHHO. (JKenmaTelbHO HEMEIJICHHO BBECTH 3TOT METOJ J03alpaBKH TOILIH-
BOM B BO3JIyX€.)

1. It is desirable that the problem should be solved before the airplane test flights
begin. 2. It is desirable that a number of trained and qualified examiners have the opportu-
nity to test a future astronaut. 3. It is essential that the wing construction be aerodynami-
cally stable. 4. In order to understand the movements of bodies in orbit, it is essential that
certain laws and principles be considered. 5. In case of emergency it is important that the
pilot take measures immediately. 6. It is important that the spaceship should start at a pre-
set time. 7. It is necessary that stability of space vehicles be artificially provided. 8. It is
necessary that a spacecraft be correctly positioned. 9. It is necessary that the type of the
airflow be determined. 10. It is necessary that this method of retracting the landing gear
should be tested in practice. 11. It is unlikely that this liner should f I y so low.

V. Iepesedume cnooicronoouurentvle npednooicerust ¢ corosamu as if, as though (kax)
oyaro (Obr).

1. The distance is not measured on the curved surface of the Earth but is com-
puted as if the line were passing through the Earth. 2. The fluid motion in the transition
region may be treated as if the region were plane. 3. At speeds less than 300 mph the air-
flow around an aircraft behaves as though the air were compressible. 4. Such specialized
curves must usually be analyzed as though they were two or more separate curves.
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VIIIl. Haiioume 6 mexcme ypoka 6 abzayax 1, 6, 11 u 15 no oomomy
cloeocovemanruro u 6 a63az4e 7 wecmo Cl1080COYEMAaHUlL u nepeeec)ume ux
Ha pycckuti si3vik. Oopamume 8HUMAHUE HA NOCIE00BAMENTBHOCTb PACNOJIONHCEHUS. CLO08 8 AHSTULL-
CKUX U 6 pyCCKUX CJloBOCOUYEeNMAHUAX.

IX. Hatioume 6 mexcme ypoka 6 abzauax 1 u 4 no wecmuaoyams cios, umeroujux
00LLe KOPHU 8 GHSTIULICKOM U 8 PYCCKOM s13bIKax. lepesedume ux na pycckuil s3vix.

X Haiioume 6 mexcme ypoka (abzay 12) namuaoyame npouszsoomnvix cios. Onpede-

Jume no cy@ghuxcam, K Kakotl Yacmi peyu OHU OMHOCSIMCSL U nepeseoume ux Ha pyCCKutl s3biK.

X\. Hauoume 6 mexkcme ypoxka ooun obopom there+to be 6 xonye
azaya 1, no o0ea obopoma 6 abzayax 2 u 12 u ooun obopom 6 abzaye 14.

llepeseoume ux na pycckuii s3viK.

XII. Omeemvme Ha 80NPOCHL K MEKCMY.

1. By what systems is power used on board a manned spacecraft? 2. Is the total
consumption of electricity significant? 3. On what considerations does the type of system
providing power in a spacecraft depend? 4. What is the primary consideration when the
mission is short? 5. What is the most important consideration for long missions? 6. From
what kind of energy can electrical energy be produced aboard a spacecraft? 7. What is the
simplest form of electric power supply? 8. What is the most straightforward way to use so-
lar energy? 9. What is the most practical way to use nuclear energy to produce electricity?
10. Are the nuclear reactor and the radioisotope fuel charge heat producers?

YPOK23

Jlexcuko-rpammaTnueckue tembl ypoka: 1. [lepeBog Ttepmunosoruye-
CKHX co4YeTaHH#d. 2. MHorosnaunble choBa (nosmoperue). 3. CJAOXKHONOJ-
YHHEHHble NpeNJOKeHHs] € NPUAATOUHBIMH 1PeAJIOMEHHAMH DPA3HBIX BHIOB

(nosmoperitie ).
TepMUHBI K YPOKY
airlock Bo3mymHbIi 1LTH03 shelter ykpsiTHe
carrier pakera-HOCHUTEIb shuttle genHOUHBNA BO3MyIIHO-KOCMUUE-
fire 3amyckarb CKUH ammapar
rover unit TpaHCIIOPTHOE CPEICTBO transfer nepexon

TEKCT
MANNED MARS LANDING MISSION

American scientists' point of view
1 Landing on the Moon represents a vital step towards the understanding of the

Solar System and Universe. The exploration of the
Moon will take generations.
2. The lunar landing is just the beginning — not the end — of a

new era of discovery of new worlds. Manned flight to Mars seems to be
the next logical step after the lunar landings.
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3. From the scientific and engineering standpoint, it appears to be feasible to
begin the first manned Mars travel in mid-November 1981. If a mission departed at that
time, it would arrive at Mars about 9 August 1982 and return to the Earth in mid-August
1983.

4. A typical Mars landing mission, as conceived on the basis of upgraded Sa-
turn 5 technology, would begin with the orbiting of the elements for either one or two iden-
tical spaceships by two-stage Saturn 5's and newly developed "space shuttles". These
would be reusable carriers for transporting men and equipment between the ground and the
Earth's orbit. While the mission could be carried out with a single ship, the use of two
would provide an additional safety factor, since each would be large enough to accommo-
date the astronauts of its sister ship in the event of a major failure. Furthermore, with two
ships, additional equipment could be carried, enhancing the probability of achieving mis-
sion objectives. The nominal crew of each ship would be six men.

5. The interplanetary vehicle assembled in the Earth's orbit would weigh 1.6
million pounds and consist of three nuclear shuttles, or propulsion modules, placed side by side,
with the ship (or ships) carrying the astronauts docked to the centre module. The two outer
modules would be fired to put the vehicle onto trans-Marsian trajectory, after which they
would be separated and returned to the Earth's orbit. There, they would be checked out
and re-fueled by the Earth-to-orbit shuttles for further use. Meanwhile, the spaceship with
the remaining module would continue on its 270-day voyage to Mars.

6. The spaceship itself would be divided into three major sections. The forward
compartment would be an unpressurized area housing the Mars surface exploration module, an
airlock to provide for pressurized transfer to this module, and unmanned exploration probes
(six for use on Mars, two for Venus on the return leg of the trip). The main mission module, aft
of the airlock, would contain living quarters, the control area, experimental laboratories,
and a radiation "storm" shelter in which the crew could live during periods of intense solar
activity. To the rear of the mission module, and adjacent to the nuclear propulsion system,
would be the biological laboratory for receiving and analyzing surface samples from Mars.
This unit would be sterilized and remain sealed until initial analyses of the samples had
been performed by remote control.

7. The entire spaceship would be continuously rotated. If two ships made the
trip simultaneously, they could be docked end to end and rotated in the plane of the longi-
tudinal axis.

8. On reaching Mars, the spaceship — its weight now down to 675,000
pounds — would be placed in an elliptical orbit. The crew's first task would be to launch
the unmanned probes, whose prime purpose would be to return samples from the ground to
the biological laboratory. If analysis revealed no significant biological hazards, three of the
crew members would then descend to the planet in the surface exploration craft, or Mars ex-
cursion module. This 95,000-pound, 22-foot-base-diameter craft would contain living quar-
ters, a labora-
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tory, and a one-man rover unit. The Mars excursion module, would have ascent and des-
cent stages. After spending thirty to sixty days on the surface collecting scientific infor-
mation, the astronauts would return in the ascent stage to the orbiting mother ship, aban-
doning he descent stage on the planet.

0. The trip home would begin after the transfer of the three-man
exploration party and their scientific payload from the ascent stage of
the Mars excursion module to the mission module. Just prior to departure from Mars orbit,
the interplanetary vehicle would weigh about 380,000 pounds — the loss in weight being ac-
counted for by consumption of propellant, food, and oxygen and by abandonment of the
surface probes and the excursion module.

10 The manned Mars landing mission would conclude with the
return to the Earth's orbit, wusing the remaining propellant in the
nuclear stage for the braking manoeuvre. This would further reducs the
weight of the wvehicle to 160,000 pounds. After docking with a space
station, the «crew would be given medical examinations and, if there
were no need for an extended quarantine, promptly returned to the
Earth via shuttle.

YITPAYKHEHUA

|. Ilepeseoume cnosocowemanusi co credyiowumu mepmunamu uz mekcma. carrier,
journey, mission, shuttle, trajectory, travel, trip.

missile carrier, rocket carrier, satellite carrier, space-cargo carrier, space-weapon
carrier, terrestrial carrier;

round trip interstellar journey, space journey;

interplanetary mission, interstellar mission, lunar orbit mission, lunar surface mis-
sion, manned lunar-landing-and-return mission, one-way space mission, orbital mission, re-
turn mission, soft lunar landing mission, unmanned lunar orbital mission;

lunar shuttle, planetary surface to lunar shuttle;

circumlunar trajectory, coast trajectory, computed trajectory, desired trajectory,
escape trajectory, estimated trajectory, given trajectory, lunar impact trajectory, lunar
launch trajectory, re-entry trajectory, round-trip trajectory, satellite trajectory;

interplanetary travel, interstellar travel, manned travel, satellite travel, space tra-
vel;

manned trip, orbital trip, round trip to the moon.

Il . Ilepeseoume npeonoscenus, obpawas 6HUMaHUe HA NEPeBOO0 MHOLOSHAUHBIX
cmpoesbix cos (nosmoperiue).

1. The first three Soviet satellites and many of those that followed  were de-
signed to investigate the upper atmosphere and outer space. 2. All bases on the planets
should have visual observation facilities. Windows on surface bases would be necessary,
while special observation towers would have to be constructed in association with under-
ground bases on airless worlds. 3. Polyot 2, launched in November 1963, a few weeks after the
orbiting of Kosmos 20, was to prove that a satellite could be manoeuvred to change the size
and shape of its orbit. 4.
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Metals that are resistant to very high temperatures are ideal for this purpose. 5.
The Moon itself is unique among satellites in that it has the largest size in comparison
with the planet around which it revolves. 6. The advantages of VTOL, STOL or the com-
bined V/STOL aircraft are obvious. They would make it possible to increase traffic at ex-
isting airports. They would also make possible a network of smaller airports. 7. A space
shuttle is a revolutionary new vehicle that will combine the advantages of airplanes and
spacecraft, and will fly repeatedly to space and back to the Earth. It will not be expended
as present space vehicles are after a single flight. 8. Each Apollo flight provided for only
a very short stay of two men on the surface of the Moon. 9. This helicopter operating cost
Is close to that of a modern propeller aircraft. 10. Artificial satellites can be observed te-
lescopically during the brief periods after sunset and before sunrize. 11. The world's first
artificial satellite weighed 184 pounds. It circled the Earth about every 1 '/, hours in an
elliptical orbit that ranged in altitude from about 140 to 560 miles.

| 1 1. Ilepeseoume cnooicHonoouunentvie npeonodicenus ¢ npuoamouHbiMuy npeono-
JHceHusmMu pazuvix 6uooe (noemopenue).

a) 1. As the number of satellites grows, tracking stations become
busier than ever. 2. The frequency of space flights has steadily increased
since the first satellite rose into the sky late in 1957.3. It does not
matter whether a stream of air is blowing against a flat plate or the
flat plate moves through still air. 4. The rocket accelerates gradually
until the maximum velocity is reached. 5. The complexity of this
task will depend upon whether the target is active or passive. 6. After
the orbital phase of the flight is completed, the spacecraft will be prepared for re-entry.
7. All that can be said with certainty IS that the
density of the gas is very low. 8. Since the Moon was first observed
by telescope, a number of ideas have been put forward to account for
the appearance of its surface. 9. Passive communications satellites
are nothing more than orbiting reflectors that return a signal from a
transmitter on the primary body. 10. Before the missile is launched,
it is set to fly to a certain target. 11. The objects of the study were to
determine if liquid motion would have an effect on vent operation. 12.
After it had arrived in orbit, the spacecraft separated from the final
stage of the carrier rocket.

0) 1. It is essential that a careful examination of the powerplant
and its associated components be made before each flight. 2. The pilot
would be safe at Mach 2 if he were wearing an air-cooled pressure suit
with an airtight helmet, but any exposed parts of his body would be
burned by the heated air. At higher speeds he would not be able to
survive in his cockpit if special cooling devices were not wused. 3. It is
important that the pilot of a high-speed aircraft should know how near
his aircraft is to the sound barrier. 4. If satellites were launched into an
orbit 22,000 miles above the Earth they would take 24 hours to make a
circuit. If the orbit were parallel with the equator, the satellites could
be made to stay permanently over a particular point on the surface.
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If suchsatellites were used as relay stations television programmes could be beamed
to every place on Earth from a single transmitter. Satellites could also be used as manned
or unmanned observatories. 5. It is recommended that the utmost caution be exercised in
the installation of a |l fuel tanks and lines in order to preclude the possibility of any lea-
kage which could lead to a subsequent explosion.

IV. Hatioume 6 mexcme ypoka 6 abzaye 6 mpu crnosocowemarus u 8 at3aye 8 nsmo ciosoco-
YemaHuil U nepesedune ux Ha pycckutl svik. Obpamume BHUMAHUe HA NOCTIe008AMENTLHOCHb PACNOIIO-
JHCEHUSA CTI0B 8 AHSIULICKUX U 8 PYCCKUX CJLOBOCOYEMAHUSAX.

V. Hatioume 6 mexcme ypoka 6 abzayax 4 u 5 no uemvipnaoyamo 108, UMeroujux
00wue KOpHU 8 AHSIULICKOM U 8 pyCCKOM sA3bikax. Ilepeeedume ux na pycckuii A3viK.

VI. Haiioume ¢ mexcme ypoxa 6 abzaye 1 uemvipe, 6 abzaye 9 name u 6 abzaye 10 mpu
cyujecmeumenvHulx ¢ cygppurcom -ioN. Ilepesedume ux Ha pycckuil A3vIK.

V I |. Hatioume ¢ mexcme ypoka ¢ abzayax 3 u 10 cmpoesvie crosa after, for, it,
that, this, would. Onpeoderume ux gynxyuro 6 npeonosicenuu u nepeseoume Ha pyccKuil
A3BIK.

VIl | . Hatioume 6 mexcme ypoxa 6 abzaye 1 0ea, 6 abzaye 2 mpu u 6 abzaye 6 uemvipe

CI08a ¢ OMOHUMUYHBIMU hopmamu -ING. [lepeseoume ux na pycckutl s3vix.

IX. Omeemovme na 6onpocwl k mexcmy.

1. Will the exploration of the Moon take generations? 2. What is the next logical
step in space exploration after the lunar landing? 3. When is it feasible to begin the first
manned travel to Mars? 4. When would a mission arrive at Mars and return to the Earth if
it departed in mid-November 19817 5. How much would the interplanetary vehicle assem-
bled in the Earth's orbit weigh? 6. How long would the voyage to Mars last? 7. In how
many sections would the spaceship be divided? 8. In what orbit would the spaceship be
placed on reaching Mars? 9. What would the crew's first task be? 10. When would the trip
home begin?
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