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IMpeaucaoBue

Bamiemy BHUMaHUIO mpejjaraerca mocobue Uil y4eOHBIX — 3aBeJEHUM
sHepreruyeckoro mnpoduia. [locobue cooTBeTcTBYeT TpeOOBaHUSM MPOTPaMMBI IO
aHTTIMICKOMY SI3bIKY JUIS y4eOHBIX 3aBEJICHUN JAHHOTO MPOQHIA U PACCUUTAHO Ha
00y4aeMbIX, UMEIOUIUX HaYaJbHYIO S3bIKOBYIO IMOJTOTOBKY.

B umnciio yuebHpIx 11eseit mocobust BXxoaat GOpMHUPOBaHUE YMEHHIM Oece10BaTh Ha
npo(hecCHOHANBPHYI0 TEMATUKY U Pa3BUTHE YMEHHS YUTATh CHEIUAIBHYIO JUTEPATYpy
CpellHel TPYJIHOCTH W M3BJIEKaTh M3 HEe HYXKHYIO NIl NpakTuku uHpopmanuto. s
JOCTH>KEHHSI TOCTABJIICHHBIX LIEJIE B MOCOOMH NIPETyCMOTPEHA PETrYJIsipHasi, OT ypoKa K
YPOKy, YydeOHas JeATeNbHOCTh IO CO3JIaHUIO CJOBapsi AKTUBHOM JIEKCHKH,
BKJIFOYAIOLIET0 HauboJiee ynoTpeOUTeabHbIE M TaHHOM CHEeUalIbHOCTH TEPMUHBI U
cioBa oOlIeTexHW4Yeckoro 3HaueHus. Kpome Toro, mnpemycMoTpeHa ydeOHas
JeSTEIbHOCTh, HalpaBlieHHass Ha (OPMHUpPOBAHHE OCHOB NMOTEHLHUAIBHOIO CJIOBaps.
CrneunanbHbIl  pa3fen  MnocoOus  TMOCBSALIEH  MOBTOPEHHUIO U TPEHHPOBKE
IrpaMMaTUYECKUX SBICHUN M CHHTAKCUYECKUX CTPYKTYpP, TUIMHYHBIX IJII COBPEMEHHOM
HAyYHO-TEXHUUYECKOU JTUTEpaTyphl.

Matepuaibl, COCTaBIIAIONINE TOCOOME, OTOOPaHbI U3 OPUTHHAIILHON U IEPEBOIHOM
JUTEPATYpBl IO JAaHHOW oTpaciau. llociienoBaTenbHOCTh TEKCTOBBIX MAaTEPHAIOB
nocoOusi UMEET JIOTHYECKYI0 HAIpPaBICHHOCTb, COOTBETCTBYIOUIYIO JIOTHKE CTPYKTYpPbI
JAHHOW CHENUAJIbHOCTH, & UMEHHO: OT ONHUCAHUN OTAENBHBIX NETAIIEW M AJIEMEHTOB
0o0OpylOBaHUS — K ONMCAHUIO JIEHCTBYIOIIMX YCTPOWCTB pa3HOTO Ha3HAUYEHHUS,
MOCTPOEHHBIX U3 ATUX JIeTajen.

[Tocobue cocTouT U3 Tpex vacteit: 1. OcHoBHOM Kypc (Essential Course);

2. TloBTrOopeHue u TpeHupoBka rpammaruku (Grammar Revision); 3. Marepuaibl 1ist
uyrenus u oocyxxaenus (Material for Reading and Discussing).

OCHOBHOI Kypc cOCTOUT U3 34 ypOKOB, UMEIOIIMX aHAJOTUYHYIO CTPYKTYpY. Llenn
3TOM d4acth — (QopMupoBaHMe Yy O0OydaeMblX HABBIKOB YCTHOM pedd 10
npodecCUOHANIbHON TeMaTUKe. DTUM OIpeAesieTcsl NoJ00p yueOHbIX MaTepuaioB, UX

pPaCIlOJIOKEHUE M XapakTep TPEHUPOBOUHBIX 3aJaHui. B Hauane Kaxaoro ypoka



IIpeJIaracTCsl 3aJlaHhe Ha TPEHMPOBKY HOBBIX CJIOB B HX AHIVIMMCKOM M PYCCKOM
BapuaHTax. CienyeT OTMETUTh, YTO MPHU NEPEBOJE 3TUX CIIOB MBI, IJIABHBIM 00pa3om,
NPUACPKUBAIUCH HX TEPMUHOJIOTMYECKUX 3HAYCHUW. BpINONHSAS mnepBoe 3anaHue,
cliefyeT J0OMBAThCS YPOBHSI BIIQJICHUS CIIOBApEM, YKa3aHHOTO B 3aj1aHuu. [lokazarenem
TOTO, YTO UCKOMBIN YPOBEHb JOCTUTHYT, CIIYHUT FOTOBHOCTb 00y4aeMbIX CBOOOJIHO, B
HOPMAJIbBHOM PEYEBOM TEMIIE€ BOCIPOU3BECTU Ka)XJ0€ CIOBO B €ro aHIJIMACKOM M
pycckoM BapuaHTax. TOJBKO IOCIIE 3TOr0 PEKOMEHAYETCS MEPEXOAUTh K aKTUBU3ALNH
CJIOB B KOHTEKCTE U K paboTe HaJ| TEKCTOM. 3aKIIOYUTENbHBIC 3a/1aHUs, TOCTPOCHHBIE B
BOIPOCO-OTBETHOM (popMe, CIIyKaT JJIsl KOHTPOJIS U CAaMOKOHTPOJISL CTENEHU YCBOEHUS
JEKCUKA U CTPYKTYp JaHHOro ypoka. HecrmocoOHOCTH 00y4aemoro BBINOJIHHUTH 3TH
3alaHds B TpeOyeMOM pEyYeBOM TEMII€ YKa3blBa€T Ha TO, YTO Marepual ypoka He
YCBOEH M L€JIb ypOKAa HE JOCTUTHyTa. A Tak KaK 3TO CO3J1aeT MNPEIATCTBUS JUIS
JanbHEHIIe AesSTeNbHOCTH, PEKOMEHIyeM ceiaTh Lar Hazal W JUKBHIUPOBATH
BBISIBJICHHBIN TIpo0er.

CrnenyeT OTMETHUTb, YTO B IEPBOM YaCTU MOCOOMS peann30BaHa MOJIHAs, OT ypOKa K
YPOKY, NIPEEMCTBEHHOCTh CJIOB M HMX MHOTOKpaTHas MOBTOPSIEMOCTh B Pa3HBIX
KOHTEKCTaX. UMCIO HOBBIX CJOB B YpPOKax CTPOTO JO3WPOBAHO M OIPENEIICHO
3aKOHOMEPHOCTSIMH NaMATH 4esioBeka. DOpMUPYEMBIM Ha JTOM OCHOBE CIIOBAPHBIN
3armac MCHONb3yeTCs MJis JOCTHXKEHHUs Y4eOHOM Lenu MepBOd 4YacTH MocoOus —
pa3BUTUS yMEHHMH ycTHOro oOuieHus. Kpome Toro, oH momoraetT M B CO3JaHHUU
MOTEHIMAIBHOTO CJIOBapsi, YTO COCTABIISIET OJHY M3 3aJlay BTOPOM 4acTH, coAeprKauieit
MaTepuad M 3aJaHus IO CIIOBOOOpPa30BaHMIO. Jlekcuueckuid MHMHHUMYM SIBJISIETCS
OCHOBOM YTEHMsI U aKTUBHOT'O OOCY’KJCHHUS MaTepHaJIOB TPEThEH 4acTH MOCOOHUS.

Bo BTOpy10 4acTh NOCOOUS BKIIOYEHBI YIIPAKHEHUS! HA MOBTOPEHHUE U TPEHUPOBKY
rpaMMaTHKU. BBINOMHEHWE 3TUX YIPaKHEHU NOMOraeT aKTUBHU3UPOBATH 3HAHUE
rpaMMaTHueckux (opM HM  CHHTAKCMYECKUX OOOpOTOB, YHNOTPEOUTENbHBIX B
cnenuanbHoOu nureparype. Kpome Toro, mpuBoaarcs cepuu 3afaHuil HAa 3allOMUHAHUE
pa3HBIX CIIOCOOOB CIOBOOOPA30BaHUS, YTO TOMOTAET PACUIMPEHHUIO CIOBAPHOIO 3amaca
U 00pa30oBaHUI0 OCHOB TMOTEHLUHUAIBHOTIO cJioBapsi. TecThl MO OCHOBHBIM TeMaM

rpaMMaTKi IIO3BOJIAIOT MPCIOAABATCIIIO IMMPOKOHTPOJIHMPOBAThL, YCBOCHA JIM TCMaA



yYalUMHUCS WJIM HEOOXOIAUMBI JOIOJIHUTEIbHBIE TMOSCHEHUS W YINPaKHEHUs Ui
3aKpEIUICHUs] 3HAHUH 110 TpaMMaTHKe.

CopepxaHre TpeTbel 4YacTU COCTABISIIOT TEKCTOBBIE MATE€pUaNbl JJISl YTEHUS U
3aJaHUsl Ha W3BJIEYEHUE HMH(OpPMAlMM W3 HUX U yCTHOE oOcyxkaeHue. Ilo ypoBHIO
S3BIKOBOM W TOHSATUHHOW CIIO)KHOCTH MaTepuajbl TPEThel YacTu MocoOus MOMKHO
YCJIOBHO pa3/IeNUuTh Ha JIBE Ipynnbl. B mepByro BXOIAT KpaTKUE CTATbH OMHUCATEIBHOIO
XapaKTepa, HECIIOKHBIE 0 COACPKAHUIO U 110 XaPAKTEPY CUHTAKCHYECKUX ITOCTPOCHUM.
CraTby MOCTPOEHBI HA IIMPOKO YIOTPEOUTEIBHOM JIEKCUKE — MOMYJIIPHON OTpacieBON
TEPMHUHOJIOTMH U YaCTOTHBIX CJIOBaX OOLIETEXHUYECKOro 3HaueHus. [Ipenonasarens, 1o
CBOEMY YCMOTPEHHIO, MOXET HCIOJb30BATh 3TU CTaTbH YK€ Ha PpaHHEH CTYIECHH
oOyuenusi. Bo BTOpyro Trpynmy BXOAAT Marepuaibl 0oJjiee CIOXHBIE Kak IO
COJIEP’KAaHUIO, TaK M MO SI3bIKOBBIM XapakTepuctukaM. K pabore ¢ 3TMMM CcTaThaMu
1[€JI€CO00Pa3HO MPUCTYMATh MTOCJIE BBHIIOJIHEHUS 3alaHUI, IPEICTABICHHBIX BO BTOPOI
4acTH [TOCo0usl.

Kpome dureHuss u mnepeBoja TEKCTOBBIX MAaTEpPUAJIOB pPa3HOM NOHATUMHOW U
SA3BIKOBOM CJIOKHOCTH, B YHCIIO 337a4 3aKIIOYMTENIBHOTO pa3liesla BXOJUT Pa3BUTHE U
yrayOJeHue HaBBIKOB YCTHOM peyd Mo TemMaM chenuanbHocTH. Jljisg  atoro
IpeaaraloTcs BONPOCO-OTBETHBIE 3aJaHUsl, BHICTYIUICHHS C COOOIICHHUSIMU 10 TeMam
TEKCTOB M MX Mocieaymlnee oocyxkaeHue. CrnelnualbHble 3aJaHHsl HalpaBJICHbl Ha

AKTHUBHU3allUIO MBICIIMTEIbHOM ACATCIbHOCTH y4alllnuXC:.



1. Essential Course

OCHOBHOH KYypC

Unit One [1]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

addition [o'd1fan] CIIOKCHHE

subtraction [sob'traek(n] BBIYUTAHUE

plus [plas] TLTIOC

minus [ 'mainas] MUHYC

to add [eed] CKJIa/IBIBATh, MPUOABIIATH
to subtract [sob traekt] BBIYNTATH

to equal ['1:kwal] PaBHATHCS

to be equal OBITh PaBHBIM

Addition and Subtraction

5+7=12 — five plus seven equals twelve

66 +13 =79 — sixty-six plus thirteen is equal to seventy-nine
ath=c —aplusbisequal toc

15-6=9 — fifteen minus six equals nine

81-33=48 — eighty-one minus thirty-three is equal to forty-eight
c-b=a — c minus b equals a



2. Solve these problems and read them:

99+ 77 =

61 -50 =

114 + 316 =
b+d=

8-3=

47 -18 =

1,203 + 419 =

d-c=

315+ 145 =

859 - 600 =

4444+ 17T =
a-b=

3. Pair work. Think of six problems of your own. Put them down. Ask your

groupmate to solve them.

Unit Two [2]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

multiplication
to multiply
multiplied by
once

twice

three times
four times
division

to divide

divided by

[ maltpli’kerfn]

['maltiplar]

[wans]

[twais]

[dr'vizn]
[dr'vard]

YMHOKECHHE
YMHOXAaTh
YMHOKEHHOE Ha
OJIMH pa3
JBaXKbI, ABA pa3a
TpH pasza

YeThIpe pasza
JIETICHUE

JEHUTh

JCJIICHHOC Ha



Multiplication and Division

I1x1=1 — once one is one

2x2=4 — twice two is four

3x3=9 — three times three equals nine

4x4=16 — four times four is equal to sixteen

12 % 10 = 120 — twelve multiplied by ten (by) is equal to one hundred
and twenty

axb=ab

35:7=5 — thirty-five divided by seven equals five

1000:25=40  —one thousand divided by twenty-five is equal to forty
d:b=c

2. Solve these problems and read them:

10x7=__ 49:7=__ 13x3=___ 749:7=__
100x100=_ 175:25=__ 618:6=__  3550x5=
234x6=__ 12x12=__  33:33=__  10660:10=__
bxc= nm=___  Ixk=__1xI=

3. Pair work. Think of five problems of your own. Put them down. Ask your

groupmate to solve them.



Unit Three [3]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

fractions [ freekfonz] Ipodu

decimal fractions ['desimal 'frekfonz] JECSITUIHBIE TpOOH
common fractions [ komon 'frekfonz] IIPOCTHIC IPOOH
numerator ['nju:moreits] YHCITUTEITb
denominator [di' nominerts] 3HAMEHATEJh
nought [no:t] HYJTb

zero [ z1orou] HYJIb

0 [ou] HYJIb

point [point] TOYKA

Common and Decimal Fractions

(see page 98)

0 point seven
1 one half (a half) 0.7 < nought point seven

2 zero point seven
% — one third (a third) 0.002 — zero point two zeros two
s two sevenths 1.1 — one point one

3 % — three and a half 5.36 — five point three six



5 < — five and a seventh 65.57 — sixty-five point five seven

~|e

6 — — six and five sevenths

~|o

2. Read these common and decimal fractions:

1/3 215 5/8 71/2 95/8 158/9
0.23 0.009 10.01 205.35 79.31 0.0003

Unit Four [4]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

current [ 'karant] ANEKTPUICCKUI TOK
resistance [r1’ z1stans] COIPOTHBIICHHUE
voltage ['voultids] BOJIBTAX, HAIIPSHKCHHE
to suppose [sa'pouz] IPE/IoJaraTh
law [12:] 3aKOH

Ohm’s Law

R= ¥ Resistance equals voltage divided by current.

| = % Current equals voltage divided by resistance

V = IR Voltage equals current times resistance.

10



Problem Solution

V=1V Suppose that resistance equals one R = \A
|=1amp  Vvoltand current equals one ampere. !

R="? How much is the resistance? v
—————— =1o0hm
1 amp
2. Solve the following problems and read them.
Model: — How much is 10 times 4?
— 10 times 4 equals 40.

D7x7= 5)350 x 2= 9)49:7= 13) 20.2530
2)25x3= 6) 3.5 x 10 = 10)75:25 = 14)75:5=
3) 10,050 x 2 = 7) 2,000 x5 = 11)3,500:35=  15)40.8:4=
4) 100 x 0.5 = 8)0.12x 2= 12)10.25:10=  16)15.5: 3=

3. Solve the following problems using the formulas of Ohm’s Law.

Model: — Current equals 5 amp; resistance equals 10 ohms. How much is the
voltage?

— Voltage equals current times resistance. 5 x 10 =50 V

1) R = 80 ohms 2) R =10.25 ohms 3)V =50.05V
V=5V | =35amp | =120 amp
|=7? V=2 R=7?

4) 1 = 10,500 amp 5V =20.05V 6) I =0.24 amp
V =2,000 V R =0.015 ohm R = 1.36 ohms
R=7? =7 V=7

4. Pair work. Make up similar problems of your own. Ask your groupmate to

solve them.

11



Unit Five [5]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

circuit ['so:kit] 1CIIb, KOHTYP

conductor [kon'dakts] IPOBOTHUK

function ['fapk/n] Ha3HAYCHHE

difference ['difrons] pasHuIa

open 0OphbIB

short KOPOTKOE 3aMBIKaHUE
trouble [‘trabl] TIOBPEXK/ICHHE

no [nou] HHUKaKOH, HUCKOJIBKO

to reduce [ri'dju:s] COKpaIlaTh

to supply [so'plai] CHAOXKATh

to connect [ka'nekt] CBSI3BIBATH

to compare (with)  [kom'pea] CpaBHHBATH (C)

to pass through ['pa:s "Oru:] IIPOXOIUTH Yepe3

to result in IPUBOJIUTH K, IMETh PE3yJIbTATOM
to result from CJICZIOBATH, IPOUCTEKATh U3

2. Translate into Russian:

1. An open and a short are troubles in a circuit.
2. A trouble in a circuit results in no current in it.
3. What does an open in a circuit result in?

4. What does a short in a circuit result in?

5. What does a trouble in a circuit result from?

12
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Fig. 1

Electric Circuit

This is a circuit. Its elements are a voltage source, a
resistor and a conductor. The circuit consists of a voltage
source, a resistor and a conductor. A voltage source
supplies current. A resistor reduces current. A conductor
connects the elements of the circuit.

Compare circuit a with circuit b. What is the
difference between them? Current passes through circuit
a while no current passes through circuit b. Circuit b has
an open. No current through circuit b results from an
open. An open and a short are troubles in a circuit. A

trouble in a circuit may result in no current in it.

3. Complete these sentences, using the correct variant:

1. Circuit a consists of a) resistors and conductors.

2. A voltage source

3. A conductor

4. A resistor

b) a voltage source and resistors.

c) a voltage source, a resistor and a conductor.

a) conducts current.
b) reduces current.

c) supplies current.

a) connects the elements.
b) supplies voltage.

C) conducts current.

a) connects the elements.
b) supplies current.

c) reduces current.

13



5. No current results from a) an open.
b) a short.

4. Answer the following questions:

1. What elements does a circuit consist of?
2. What is the function of a voltage source?
3. What is the function of a conductor?

4. What is the function of a resistor?

5. When is there no current in a circuit?

6. What does an open or a short result in?

7. What does no current in a circuit result from?

5. Solve these problems:

1. How much is the current in the circuit if a 60-volt source is connected to a
resistance of 1,600 ohms?

2. How much is the voltage in a circuit having a current equal to 25 amp, if a 25-
ohm resistance is connected to it?

3. A 70.35-ohm resistance is connected to the circuit. How much is the voltage

if the current equals 4.5 amp?

6. Pair work. Ask your groupmate to compare circuits a and b (see Fig. 1).

1. What do they have in common?
2. Which of the circuits has a trouble?
3. What does the trouble result from?

4. What does it result in?

14



Unit Six [6]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

branch [bra:ntf] OTBOJ

line JIMHUS

value ['veelju:] BEJIMYMHA

voltage drop naJICHUC HAIPSDKESHUS
series ['stori:z] II0CJIEIOBATCIIBHOE
parallel ['peralal] napauIeIbHOe

main [mein] TJIaBHBIA, OCHOBHOM
to use [u:z] UCTIOJIb30BaTh

in order (to) JUTSL TOTO YTOOBI

Series Circuit and Parallel Circuit

Compare circuits a and b. Circuit a consists of a voltage source and two

resistors. The resistors are connected in series. Circuit a is a series circuit.

Ry
Ry Ry f ',
ez
| S L I ey
e J
a J, b % l
+ g — +%=--
R
] g X3
| R,
g | d @
={F= Hi=
Fig. 2
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Circuit b consists of a voltage source and two resistors. The resistors are
connected in parallel. Circuit b is a parallel circuit.

A parallel circuit has the main line and parallel branches.

In circuit b the value of voltage in R; equals the value of voltage in R,. The
value of voltage is the same in all the elements of a parallel circuit while the value
of current is different. A parallel circuit is used in order to have the same value of
voltage.

In circuit a the value of current in R; equals the value of current in R,. The
value of current is the same in all the elements of a series circuit while the value of
voltage is different. A series circuit is used in order to have the same value of
current. In Ry, Vi = | x Ry is the voltage drop in R;. In R; the voltage equals 7 x Ry;
I x Ry is the voltage drop in Ry. In circuit ¢ a trouble in one element results in no
current in the whole circuit. In circuit d a trouble in one branch results in no current
in that branch only, a trouble in the main line results in no current in the whole

circuit.

2. Complete these sentences using the correct variant:

1. A parallel circuit has a) parallel branches only.

b) the main line and parallel branches.

2. A parallel circuit is used in a) to have the same value of current in all
order the elements.
b) to have the same value of voltage in all

the elements.

3. In a parallel circuit a trouble  a) results in no current in that branch only.

in one branch b) results in no trouble in the whole circuit.
4. No current in a parallel a) results from a trouble in one branch.
circuit b) results from a trouble in the main line.

16



5. The sum of IR voltage drops  a) equals the value of voltage in the circuit.

b) is less than the smallest voltage drop.
c) is more than the value of voltage in the

circuit.

3. Complete the sentences using while. Follow the model:

Model: Resistors connected in series have the same value of current ... .

o N o o1 b~

Resistors connected in series have the same value of current while

resistors connected in parallel have the same value of voltage.

. Resistors connected in series have different values of voltage while ... .

. A trouble in one element of a series circuit results in no current in the whole

circuit while ... .

. In order to have the same value of current in all the elements, a series circuit

is used while ... .

. No current in a parallel circuit results from a trouble in the main line while ... .

. Answer the following questions:

. What type of circuit has the main line and parallel branches?

. What type of circuit is used in order to have the same value of current in all

the elements?

. What type of circuit is used in order to have the same value of voltage in all

the elements?

. What does a trouble in the main line result in?

. What does a trouble in a branch result in?

. What does no current in a series circuit result from?
. How much does the sum of IR voltage drops equal?

. What is the difference between series and parallel circuits?

. Pair work. Ask your groupmate to draw and describe a series-parallel

circuit.

17



Unit Seven [7]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

meter [‘'mi:ta]
battery [ beetari]
scale [skeil]
readings

terminal [‘tominl]
positive ['pozitiv]
negative ['negativ]
to measure ['mezo]

to take into consideration

in this way [wer]

2. Translate into Russian (see page 98):

U3MEPUTEINBHBIN Tpudop
OaTapes

IKasia

MoKa3aHus Ha mKaje (mpudopa)
KJIeMMa

MOJIOKUTEIIbHBIN
OTPULATEIIbHBIN

U3MEPSTH

MPUHUMATh BO BHUMaHUE

TaKUM MyTeM, TAKUM 00pa3om

1. One should take into consideration the difference between these circuits.

2. One should take into consideration that the ammeter is connected to the

circuit in series.

3. What should one take into consideration using the ohmmeter?
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Meters

Among the most common meters used there are the
ohmmeter, the ammeter and the voltmeter. The ohmmeter is
used to measure the value of resistance. It consists of a
milliammeter calibrated to read in ohms, a battery and

resistors. The meter is connected in parallel and the circuit is

not opened when its resistance is measured. The readings on
Fig. 3 the scale show the measured value.
The ammeter is used to measure the value of current.

111 When the ammeter is used the circuit should be opened at

one point and the terminals of the meter should be
l connected to it. One should take into consideration that the
positive terminal of the meter is connected to the positive

terminal of the source; the negative terminal — to the

negative terminal of the source.
Fig. 4 The ammeter should be connected in series. The

readings on the scale show the measured value.

3. Complete the sentences using the correct variant:

1. The ammeter is a) a common meter.

b) an uncommon meter.

2. In order to measure the value a) the onmmeter is used,
of current b) the voltmeter is used.

c) the ammeter is used.

3. A meter has a) positive terminals only.
b) negative terminals only.

C) positive and negative terminals.
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4. When the ammeter is used a) the circuit should be opened.

b) the circuit should not be opened.

5. The ammeter should be a) in series.
connected b) in parallel.

6. One should take into a) the positive terminal should be connected
consideration that to the negative terminal.

b) the positive terminal should be connected

to the positive terminal of the source.

4. Complete these sentences using while. Follow the model.

Model: The ammeter is used to measure the value of current ... .
The ammeter is used to measure the value of current while the

ohmmeter is used to measure the value of resistance.

1. The onmmeter is used to measure the value of resistance ... .
2. The ammeter is connected in series ... .
3. When the ammeter is used to measure the value of current the circuit should

be opened ... .

5. Pair work. Put these questions to your groupmate. Let him/her answer

them.

. What is the ammeter used for?

. What is the voltmeter used for?

. What is the ohmmeter used for?

. What terminals does a meter have?

. Should the measured circuit be opened when the voltmeter is used?
. Should the measured circuit be opened when the ammeter is used?

. In what way should the voltmeter be connected to the circuit?
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. In what way should the ammeter be connected to the circuit?
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9. What is the difference between a voltmeter and an ammeter?

10. What common meters are used to measure the values in a circuit?

6. Solve the following problems:

1. Suppose the ammeter scale reads 1.9 amp, the voltmeter scale reads 2.4 V,
how much is the value of resistance in the measured circuit?

2. Suppose the ohmmeter scale reads 75 ohms, the voltmeter scale reads 220 V;
how much is the value of current in the measured circuit?

3. Suppose that you have a series circuit consisting of three resistors and a
voltage source. R; = 0.18 ohm, R, = 1.15 ohms, R; = 2 ohms, | = 10 amp.
Find the voltage drop across each resistor; find the value of voltage in the
circuit. Suppose R; gets open. What does it result in?

4. Two resistors are connected in series. R; = 7,000, R, = 2,200, | = 110 amp.
Find the voltage drop across each resistor. Suppose no current passes through

the circuit, what does it result from?

Unit Eight [8]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

capacity [ko'paesiti] E€MKOCTh

power ['paus] MOIIHOCTb

heat TEIUIOTa, HarpeB
rate CKOPOCTb, CTEIICHb
to produce [pro'dju:s] IIPOU3BOIUTH

to change [tfeind3] MEHSITB(Cs1)
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to vary ['veari] BapbUPOBATH(CS)

low [lou] HU3KHIA

high [har] BBICOKHIA
fixed [fikst] OCTOSTHHBIN
any (30.) mro6oi
variable ['veartobl] NIepEMEHHBIH

gyeM (0OJIbIIIe) ... TEM

the (more) ... the (more) (Gosb1e)

2. Read the words and put down their Russian equivalents:

['tempratfs] temperature
['enadsi] energy
[wot] watt

[ konstant] constant
[pou‘tenfal] potential

3. Translate into Russian using uem ... mem.

1. The more one studies nature, the better one knows its laws.

2. The longer one learns, the more one knows.

3. The higher the atmosphere, the less is its pressure.

4. The heavier the object, the more work one has to do in order to lift it.

5. The greater the number of free electrons in any metal, the higher is its

conductivity.
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2. Translate into Russian. Mind no.

1. There is no energy in this machine.

2. No charges move through an open circuit.

3. No material is a perfect conductor of electricity.
4. No electric machinery is used without protection.

5. No special material is needed in this case.

Resistors

A resistor is one of the most common elements of any circuit. Resistors are
used:

1. to reduce the value of current in the circuit;

2. to produce IR voltage drop and in this way to change the value of the
voltage.

When current is passing through a resistor its temperature rises high. The
higher the value of current the higher is the temperature of a resistor. Each resistor
has a maximum temperature to which it may be heated without a trouble. If the
temperature rises higher the resistor gets open and opens the circuit.

Resistors are rated in watts. The watt is the rate at which electric energy is
supplied when a current of one ampere is passing at a potential difference of one
volt. A resistor is rated as a 1-W resistor if its resistance equals 1,000,000 ohms
and its current-carrying capacity equals 1/1,000,000 amp, since
P=E x| =IR x| =1°R where P — power is given in watts, R — resistance is given
in ohms and | — current is given in amperes.

If a resistor has a resistance of only 2 ohms but its current-carrying capacity
equals 2,000 amp, it is rated as a 8,000,000-W resistor.

Some resistors have a constant value — these are fixed resistors, the value of

other resistors may be varied — these are variable resistors.
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5. Complete the sentences using the correct variant:

1. A resistor is used

2. When current passes through a

resistor

3. Resistors are rated

4. Power is given

5. Fixed resistors have

6. The value of a variable resistor

7. A two-ohm resistor rated as a
8,000,000-W resistor

8. The higher the value of current,

24

a) to measure the resistance.
b) to reduce the current.
c) to change the resistance.

d) to produce IR voltage drop.

a) its temperature drops.

b) its temperature rises.

a) in ohms.
b) in volts.

C) in watts.

a) in amperes.

b) in watts.

a) a constant value.

b) a variable value.

a) is fixed.

b) is varied.

a) has a current-carrying capacity equal
to 2,000 amp.

b) has a current-carrying capacity
equal to 200 amp.

a) the lower is the temperature of a
resistor.
b) the higher is the temperature of a

resistor.



6. Complete the sentences using while. Follow the model on page 13.

1. The value of a fixed resistor is constant ... .
2. Current-carrying capacity is given in amperes ... .
3. The lower the value of current, the lower is the temperature of a resistor ... .

4. An electric source produces energy ... .

7. Pair work. Put these questions to your groupmate and let him/her answer

them.

. What is a resistor used for?

. When does the temperature of a resistor rise?

. What element is used to change the value of voltage?
. How are resistors rated?

. What types of resistors do you know?

. When does a resistor get open?

. What does an open resistor result in?

. What is the difference between a fixed resistor and a variable resistor?
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. How much is the current-carrying capacity of a two-ohm resistor?

10. What resistors have a variable value?

8. Solve the problem:

What is the maximum current for a resistor having a 5-watt capacity and a

resistance of 20,000 ohms?

9. Pair work. Think of three similar problems of your own. Ask your

groupmate to solve them.
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Unit Nine [9]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

cell [sel] SIIEMEHT

output [autput] €MKOCTb, MOIITHOCTH

bulb [balb] AJIEKTPUYCCKAs JIaMITa

to light [lart] 3a)KHraTh, OCBEIIATh

to increase [1n'kri:s] yBEJIMYUBATR(Cs1), BO3pACTaTh
to substitute 3aMCHSTh

...and so on Y Tak jajiee

2. Read the words and put down their Russian equivalents:

[1'lektroud] electrode
[1'lektralart] electrolyte
[sta:t] start
[‘oporert] to operate
['aisalert] to isolate

3. Translate into Russian and put down the Russian equivalents. Then

translate the Russian equivalents back into English (orally).

a. current capacity

resistor temperature

voltage output

current value
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b. to start supplying energy

to stop operating

to start lightening

to stop lightening the bulbs

C. to operate well

to operate badly

to increase the voltage output

to substitute the resistor

4. Read and translate into Russian. Mind one:

1. The element has a trouble. It operates badly. It should be substituted by a new
one.
2. The element with a trouble was substituted with a new one and the cell started

operating.

Electric Cells

3
i

An electric cell is used to produce and

supply electric energy. It consists of an [=

electrolyte and two electrodes. Electrodes are
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used as terminals, they connect the cell to the i el
circuit — current passes through the terminals _
and the bulb lights. H19>

Cells can be connected in series, in parallel and in series-parallel. In order to
increase the current capacity cells should be connected in parallel. In order to
increase the voltage output cells should be connected in series. In case a battery has
a large current capacity and a large voltage output, its cells are connected in series-

parallel.
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When cells are connected in series the positive terminal of one cell is
connected to the negative terminal of the second cell, the positive terminal of the
second cell — to the negative terminal of the third ... and so on.

When cells are connected in parallel their negative terminals are connected

together and their positive terminals are also connected.

il v 27
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Fig. 6 Fig. 7

In case a cell has a trouble it stops operating or operates badly. This cell should

be substituted by another one.

5. Complete the sentences using the correct variant:

1. A cell is used a) to increase the voltage output.
b) to reduce the current capacity.

c) to supply electric energy.

2. The terminals of a cell a) to conduct current.
are used b) to increase voltage.

C) to connect the battery to a circuit.

3. When cells are a) all the positive terminals are connected
connected in series together.
b) all the negative terminals are connected
together.
c) the positive terminal of one cell is connected

to the negative terminal of the second.
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4. Cells are connected in a) to increase the current capacity.

series in order b) to increase the voltage output.

5. In order to increase the  a) cells are connected in series,

current capacity b) cells are connected in parallel.

. Answer the following questions:

. What is a cell used for?

. What does a cell consist of?

. What is the function of the terminals?

. In what way are cells connected in order to increase the voltage output?

. In what way are cells connected in order to increase the current capacity?
. In what way are the terminals of series cells connected?

. In what case does a cell stop operating?
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. What should be done in case it stops operating?

. Solve these problems:
1. Suppose that you have four electric cells. The current capacity of each cell
equals 1.5 amp, the voltage output equals 2 V.

a) Connect the cells in series. In what way should it be done?
b) Connect the battery to a circuit whose resistance value equals 15 ohms. What
is the value of current in the circuit?

2. Suppose that you have three cells of the same value.

a) Connect them in parallel. In what way should it be done?

b) Connect the second battery to the same circuit: what will it result in?

Suppose that one of the cells stops operating. What should be done in this case?

29



Unit Ten [10]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

capacitor [ka'paesita] KOH/ICHCATOP
insulator ['insjulerto] M30JISTOP
frequency [ fri:kwonsi] qacToTa
distance ['distons] paccrosiHue
advantage [od'va:ntid3] IPEUMYIIIECTBO
disadvantage HEJ0CTATOK

plate

part

to apply

to move

to prevent
reason

for this reason
besides

provided that

[pa:t]
[o'pla1]

[mu:v]

aHo/ (J1aMITbl)

4acTh

npuiaraTh, IPUMEHATh
JIBUTaTh(Csl)
IpeloTBpaIlaTh
npu4YrHa

10 TOW NPUYNHE
KpOME TOT0

IIPU YCJIIOBUM YTO

2. Translate into Russian and write down the Russian equivalents. Then

translate the Russian variants back into English (orally).

a. paper insulators

air insulators
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electrolyte capacitors

advantages of electrolyte capacitors

disadvantages of air insulators

b. cells under test

capacitors in common use nowadays

radio sets under test

PC in common use nowadays

c. a radioman

radio work

radio parts

telephone and radio work

3. Translate into Russian. Mind provided that.

1. A circuit operates well provided that it does not have any trouble.
2. The bulb lights provided that the circuit is connected to the cell.

3. A cell supplies energy provided that its electrodes are of different materials.

Capacitors

A capacitor is one of the main elements of a circuit. It is used to store electric
energy. A capacitor stores electric energy provided that a voltage source is applied
to it.

The main parts of a capacitor are metal plates and insulators. The function of
insulators is to isolate the metal plates and in this way to prevent a short.

In the diagram one can see two common types of capacitors in use nowadays: a

fixed capacitor and a variable one. The plates of a fixed capacitor cannot be

31



moved; for this reason its capacity does not change. The plates of a variable
capacitor move; its capacity changes. The greater the distance between the plates,
the less is the capacity of a capacitor. Variable capacitors are commonly used by
radiomen; their function is to vary the frequency in the circuit. Fixed capacitors are
used in telephone and radio work.

Tl AW +Q
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Fig. 8 Fig. 9

Fixed capacitors have insulators produced of paper, ceramics and other
materials; variable capacitors have air insulators. Paper capacitors are commonly
used in radio and electronics; their advantage is their high capacity: it may be
higher than 1,000 picofarad.

Besides, electrolyte capacitors are highly in use. They also have a very high
capacity: it varies from 0.5 to 2,000 microfarad. Their disadvantage is that they
change their capacity when the temperature changes. They can operate without a
change only at temperatures not lower than -40° C.

Common troubles in capacitors are an open and a short. A capacitor stops
operating and does not store energy in case it has a trouble. A capacitor with a

trouble should be substituted by a new one.

4. Complete these sentences using the correct variant:

1. A capacitor is used a) to supply voltage.
b) to increase the voltage output.

C) to store energy.
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2. The main parts of a capacitor are

3. The function of insulators is

4. The capacity of a capacitor depends

on

5. The capacity of a fixed capacitor

6. The plates of a variable capacitor

7. In order to charge a capacitor a

voltage source is applied

8. The greater the distance between

the plates,

10. Electrolyte capacitors have
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a) insulators only.
b) metal plates only.
c¢) metal plates and insulators between

them.

a) to store energy.
b) to isolate the metal plates.
C) to prevent a short between the

metal plates.

a) the size of the plates.
b) the distance between the plates.

¢) the material of the insulators.

a) Is constant.

b) is varied.

a) can be moved.

b) cannot be moved.

a) to the metal plates.

b) to the insulators.

a) the greater is the capacity of a
capacitor.
b) the less is the capacity.

a) a very low capacity.
b) a very high capacity.



11. In case a capacitor has a trouble a) it operates.

b) it stops operating.

5. Complete these sentences using while. Follow the model on page 13:

1. The plates of a fixed capacitor cannot be moved to vary the capacity ... .
2. The capacity of a variable capacitor is varied ... .

3. Electrolyte capacitors change their capacity when the temperature changes ... .
4. The less the distance between the plates, the greater is the capacity ... .

5. When a capacitor has no trouble it stores energy ... .

6. Pair work. Put these questions to your groupmate and ask him/her to

answer them.

. What is a capacitor used for?

. What are the main parts of a capacitor?

. What is the function of insulators?

. What does the capacity of a capacitor depend on?

. What is the difference between a fixed capacitor and a variable one?

. What should be done in order to change a capacitor?

. What is the relation between the value of capacity and the distance of plates?

. What type of insulators have variable capacitors?
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. What should be done in case a capacitor has a trouble?

7. Solve these problems:

Draw a diagram of a circuit consisting of two resistors and two capacitors
connected in parallel. A battery of four cells is applied to the circuit. Two
ammeters are used: one is connected to the main line, the other — to a parallel
branch. What is the function of each element? In what way can one increase the
value of resistance in the circuit?

Suppose one of the branches stops operating. What does it result from?
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Unit Eleven [11]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

cheap
‘copper
decrease

load

[dikri:s]

make smb (smth) do smth

thus
difficulty
‘rubber
since

to decrease

increase

[dr'kri:s]
['mkri:s]

JEIIEBBIN
Meab
YMEHBIIIEHUE

Harpyska

3aCTaBUTH KOTO-J1. (4TO-I1.)
JienaTh 4yTo-JI.

TakuM 00pa3oMm, Tak
TPYAHOCTD

pe3uHa

TaK Kak

YMEHbIIIATh

YBCIIMYCHUC

2. Read the words and put down their Russian equivalents:

[ daragraem]
[ kour fifont]

['fagkfan]
[traens fa:mo]

[treens fa:]

diagram

coefficient

function

transformer

to transfer
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3. Form adverbs. Follow the model.

Model: wide — widely

cheap — positive —

high — negative —

4. Put down the Russian for:

load resistance

wire conductors

silver wire conductors

temperature 'decrease

temperature 'increase

5. Translate into Russian. Mind since.

1. Copper conductors are widely used since they are much cheaper than silver
ones.

2. A minimum voltage drop is produced in copper wire conductors since they
have a low resistance.

3. A bulb connected to an open circuit does not light since an open circuit has no

current.

Conductors and Insulators

Conductors are materials having a low resistance so that current easily passes
through them. The lower the resistance of the material, the more current can pass

through it.
The most common conductors are metals. Silver and copper are the best of

them. The advantage of copper is that it is much cheaper than silver. Thus copper

36



Is widely used to produce wire conductors. One of the common functions of wire
conductors is to connect a voltage source to a load resistance. Since copper wire
conductors have a very low resistance a minimum voltage drop is produced in
them. Thus, all of the applied voltage can produce current in the load resistance.

It should be taken into consideration that most materials change the value of
resistance when their temperature changes.

Metals increase their resistance when the temperature increases while carbon
decreases its resistance when the temperature increases. Thus metals have a
positive temperature coefficient of resistance while carbon has a negative
temperature coefficient. The smaller is the temperature coefficient or the less the
change of resistance with the change of temperature, the more perfect is the
resistance material.

Materials having a very high resistance are called insulators. Current passes
through insulators with great difficulty.

The most common insulators are air, paper, rubber, plastics.

Any insulator can conduct current when a high enough voltage is applied to it.
Currents of great value must be applied to insulators in order to make them
conduct. The higher the resistance of an insulator, the greater the applied voltage
must be.

When an insulator is connected to a voltage source, it stores electric charge and
a potential is produced on the insulator. Thus, insulators have the two main
functions:

1. to isolate conducting wires and thus to prevent a short between them and

2. to store electric charge when a voltage source is applied.

6. Find answers to these questions in the text above:

1. What materials are called conductors?
2. What is the advantage of copper compared with silver?
3. What is the most common function of wire conductors?

4. Why is a minimum voltage drop produced in copper conductors?
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5. What is the relation between the value of resistance and the temperature in
carbon?

6. What materials are called insulators?

7. What are the most common insulators?

8. What are the two main functions of insulators?
7. Complete the sentences using the correct variant:
1. Insulators are materials having a) low resistance.

b) high resistance.

2. Current passes through conductors  a) easily.
b) with great difficulty.

3. Copper and silver are a) common conductors.

b) common insulators.

4. Air, paper and plastics are a) common insulators.

b) common conductors.

5. In case a high voltage is applied to  a) it does not conduct current.

an insulator b) it conducts current.

6. Insulators are used a) to store electric charge.
b) to reduce voltage.
C) to prevent a short between

conducting wires.

7. Metals increase their resistance a) when the temperature decreases.

b) when the temperature increases.
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8. Carbon decreases its resistance a) when the temperature increases.
b) when the temperature decreases.
9. Metals have a) a positive temperature coefficient
of resistance.
b) a negative temperature coefficient

of resistance.

8. Complete the sentences using while. Follow the model on page 13.

1. Conductors have a low resistance ... .

2. Current passes through insulators with great difficulty

3. Metals are common conductors ... .

4. To make insulators conduct, currents of great value must be applied ... .
3. Carbon decreases its resistance when the temperature increases ... .

6. Metals have a positive temperature coefficient of resistance ... .

9. Pair work. Put these questions to your groupmate, and ask him/her to

answer them:

1. What is the difference between conductors and insulators?
2. How does current pass through insulators?

3. What materials are commonly used to produce insulators?
4. What materials are commonly used to produce conductors?
5. In what case do insulators conduct current?

6. How does resistance change when the temperature decreases?

39



Unit Twelve [12]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

core CepJICUHUK
winding ['waindin] o0OMOTKa

turn BUTOK

to step up ITOBBIIIATH

to step down OHMKATh
frequency [ fri:kwonsi] 4acToTa

due to ['dju: to] Onarozaps, u3-3a

2. Put down the Russian for:

iron core primary winding
closed core secondary winding
input voltage step-up transformer
output voltage step-down transformer
Transformers

A transformer is used to transfer energy. Due to the transformer electric power
may be transferred at a high voltage and reduced at the point where it must be used
to any value. Besides, a transformer is used to change the voltage and current value

in a circuit.
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A two-winding transformer consists of a closed core and two coils (windings).
The primary winding is connected to the voltage source. It receives energy. The
secondary winding is connected to the load resistance and supplies energy to the
load.

The value of voltage across the secondary terminal depends on the number of
turns in it. In case it is equal to the number of turns in the primary winding the
voltage in the secondary winding is the same as in the primary.

In case the secondary has more turns than the primary the output voltage is
greater than the input voltage. The voltage in the secondary is greater than the
voltage in the primary by as many times as the number of turns in the secondary is
greater than the number of turns in the primary. A transformer of this type
increases or steps up the voltage and is called a step-up transformer. In case the
secondary has fewer turns than the primary the output voltage is lower than the
input. Such a transformer decreases or steps down the voltage, it is called a step-
down transformer.

Compare Ty and T, in the diagram. T, has an iron core. For this reason it is used
for low-frequency currents. T, has an air core and is used for high frequencies.

Common troubles in transformers are an open in the winding, a short between
the primary and the secondary, and a short between turns. In case a transformer has
a trouble it stops operating or operates badly. A transformer with a trouble should
be substituted.
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3. Complete the sentences using the correct variant:

1. A transformer is used a) to store charge.
b) to prevent the change of energy.
C) to transfer energy.
d) to change the voltage and current

value in a circuit.

2. Electric power is transferred at a  a) due to resistors.
high voltage and reduced to any  b) due to capacitors.

value ¢) due to transformers.

3. A transformer consists of a) cores only.
b) the primary and the secondary
windings.
c) a core and the primary and the

secondary windings.

4. The function of the primary is a) to prevent the change of voltage.
b) to supply energy.

C) to receive energy.

5. The function of the secondary is  a) to receive energy.
b) to supply energy.
c) to transfer energy.

d) to decrease the value of charge.

7. A step-down transformer is used a) to step down the secondary voltage.

b) to step down the primary voltage.
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8. A transformer with an iron core  a) is used for high-frequency currents.

b) is used for low-frequency currents.

9. A transformer with an air core is  a) for high-frequency currents and for
used low-frequency currents.

b) for high-frequency currents only.

10. In a step-up transformer a) the number of turns of the secondary
winding is greater than the number of
turns of the primary.

b) the number of turns of the primary
winding is greater than the number of

turns of the secondary.

11. A transformer should be a) in case it has an open in the winding.
substituted b) in case it has a short between the
primary and the secondary.

C) in case it has a short between turns.

4. Complete these sentences using while. Follow the model on page 13.

1. The secondary winding of a transformer is connected to the load
resistance ... .

. The primary winding receives energy ... .

. A step-down transformer decreases the primary voltage ... .

. An air core transformer is used for high-frequency currents ... .
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. In a step-up transformer the number of turns of the secondary winding ... .

Is greater than the number of turns of the primary winding ... .
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5. Pair work. Put these questions to your groupmate and ask him/her to

answer them.

. What is a transformer used for?

. What does a transformer consist of?

. What is the function of the primary winding?

. What is the function of the secondary winding?

. What type of transformer is called a step-up transformer?

. What type of transformer is used for high-frequency currents?
. What type of transformer is called a step-down transformer?

. What type of transformer is used for low-frequency currents?
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. What is the relation between the number of turns in the windings and the
value of current?
10. What are common troubles in a transformer?

11. What should be done in case a transformer has a trouble?

6. Read about current transformers. Answer the questions that follow.
Current Transformers

Current transformers are used for operating ammeters, wattmeters, and other
measuring devices. They produce in the meters a current lower than the measured
current but proportional to it.

Current transformers also insulate the instrument from the circuit which is

being measured. This is necessary for high voltage circuits.

1. What is a current transformer used for?

2. What type of current does it produce?
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Unit Thirteen [13]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

alternating [ o:1ta'nertm] IICPEMEHHBIH
di'rect PSIMOK
di'rection HaTpaBJiCHUE
flow [flou] TEUCHUE
necessary [ nesisari] HEOOXOIUMBIH
to con'sider paccMaTpuBaTh
use [ju:s] UCIIOJIb30BaHNE

2. Read the words and write down their Russian equivalents:

['saikl] cycle
[taip] type
[pa 'sekand] per second

3. Put down the Russian for:

one time direct voltage source
five times alternating voltage source
sixty times direction of flow
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Types of Current

Current is a flow of electricity through a circuit. Let us consider two main
types of current: direct and alternating. A direct current (d.c.) flows through a
conducting circuit in one direction only. It flows provided a direct voltage source is
applied to the circuit.

An alternating current (a.c.) is a current that changes its direction of flow
through a circuit. It flows provided an alternating voltage source is applied to the
circuit. Alternating current flows in cycles. The number of cycles per second is
called the frequency of the current. In a 60-cycle alternating current circuit the
current flows in one direction 60 times and in the other direction 60 times per
second.

It is easy to transform a.c. power from one voltage to another by a transformer.
Transformers are also used to step down the voltage at the receiving point of the
line to the low values that are necessary for use.

When necessary a.c. can be changed into d.c. but this is seldom necessary.

4. Complete the sentences using the correct variant:

1. D.c. is a current that a) changes its direction of flow.

b) flows in one direction.

2. A.c. flows provided a) a direct voltage source is applied.

b) an alternating voltage source is applied.

3. In an alternating current a) current flows in one direction 60 times
circuit per second.

b) current flows in one direction 60 times

and in the other direction 60 times per

second.
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4. A.c. a) can be changed into d.c.

b) cannot be changed into d.c.

5. Complete these sentences using while. Follow the model on page 13.

1. An alternating current changes its direction of flow ... .

2. A direct current flows provided a direct voltage source is applied ... .

6. Answer the following questions:

. What is current?

. What types of current do you know?

. When does a direct current flow?

. What type of current is called an alternating current?
. What type of current is called a direct current?

. What is called the frequency of current?

. What device is used to transform a.c. power from one voltage to another?
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. Is it often necessary to change a.c. into d.c.?

7. Read about frequency, answer the question that follows.
Frequency

The number of cycles per second is the frequency of an alternating current.
There are two frequencies: the standard for Europe is 50 cycles per second while
the standard for the USA is 60 cycles per second. A standard frequency has a great
advantage since different systems can be interconnected.

What is the advantage of a standard frequency?
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Unit Fourteen [14]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

in'ductance UHIYKTHUBHOCTb
coil [korl] KaTyIlka

size [saiz] pasmep

unit [‘ju:nit] CAMHUIIA

fast [fa:st] OBICTPBIT
mutual [ 'mju:tfual] B3aMMHBIN

to induce [1n'dju:s] VHTyKTHPOBATh
to provide [pro‘vaid] o0ecrneunTh

to touch [tatf] KacaThCs

to bring IPUHOCHUTH, TTOTHOCUTH
that is TO €CTh

definite ['definit] OTIpEIeICHHBIH

translate them back into English (orally).

a. definite value
primary coil
wire coil
mutual inductance
varying current

one ampere per second

2. Translate into Russian and put down the Russian equivalents. Then
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b. 1. Coils of wire are called inductors.

2. Two coils are brought close together.

3. A source of current is applied to one of the coils.

4. Mutual inductance is measured in henries.

3. Which of the words are nouns and which are verbs?

resistor, resist, resistance; induce, induction, inductor, inductance;

conductor, conduct, conductance; compute, computer

Inductance and Mutual Inductance

Any conductor has some definite value of inductance. The inductance of a
conductor shows how well it can provide induced voltage.

Elements of a circuit with a definite value of inductance are coils of wire called
inductors. The inductance of a coil depends upon its size and material. The greater
the number of turns of a coil, the higher is

its inductance. An iron core also increases

the value of inductance. Coils of this type

are used for low-frequency currents while
coils with an air core are used for high-
frequency currents.

Two coils A and B are brought close

together and a source of varying current is

applied to coil A. If a measuring device is Fig. 12
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connected across the terminals of coil B it will be found that a voltage is induced in
this coil though the two coils do not touch. The secondary voltage, that is the
voltage in coil B, is called induced voltage and energy from one coil to the other
transfers by induction. The coil across which the current is applied is called the
primary; that in which voltage is induced is called the secondary. The primary and
the secondary coils have mutual inductance. Mutual inductance is measured in
the same units as inductance, that is in henries.

Thus, when a rate of change of one ampere per second in the primary coil will
produce one volt in the secondary coil, the two coils have one henry of mutual
inductance.

It should be taken into consideration that induction by a varying current results
from the change in current not in the current value. The faster the current

changes, the higher the induced voltage.

4. Complete the sentences using the correct variant:

1. Any conductor has a) some definite value of resistance.

b) some definite value of inductance.

2. Any conductor can a) electric power.

provide b) induced voltage.

3. Elements with a definite a) are called inductors.
value of inductance b) are called coils.

c) are called sources.

4. The inductance of a coil a) its size.
depends upon b) its core.
c) its material.

d) its number of turns.
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5. An iron core a) increases the value of inductance.

b) decreases the value of inductance.

6. The value of mutual a) in watts.

inductance is measured b) in henries.
7. Induction by a varying a) results from the change in current.

current b) results from the change in the current value.
8. The faster the current a) the lower is the induced voltage.

changes, b) the higher is the induced voltage.

5. Complete these sentences using while. Follow the model on page 13.

1. An air core decreases the value of inductance ... .
2. An iron core is used for low-frequency currents ... .

3. The coil in which voltage is induced is called the secondary ... .

6. Answer the following questions:

. What value of inductance do conductors have?

. What is the function of inductors?

. What are elements with a definite value of inductance called?

. What does the inductance of a coil depend upon?

. How does the inductance of a coil depend upon the material of its core?
. In what units is the value of mutual inductance measured?

. What does induction by a varying current result from?
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. What is the relation between the current changes and the value of induced
voltage?

9. What is the unit of resistance?

10. What is the unit of potential difference?
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11. For what type of current is an air core used?
12. What is the relation between the number of turns of a coil and its inductance

value?

7. Pair work. Tell your groupmate about mutual inductance. Let him/her put

the questions of Exercise 6 to you and answer them.

Unit Fifteen [15]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

device [d1'vais] npudop

field [fi:1d] nose

loose [lu:s] CBOOOIHBIN, HEIKECTKHUI
tight [tart] IJIOTHBIN
self-inductance CaMOMHIYKITHS

to couple ['kapl] COCIIUHSTH, CIICTIISATh

to separate ['separert] OTJICNISATh

to transfer [treens 'fa:] TIEPEHOCHTH

therefore ['deafo:] TIOATOMY

2. Put down the words with the opposite meaning and translate them into

Russian.

Model: inconstant — constant

incompetent — Inactive —
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incorrect — inconsistent —

indirect — unable —

indefinite — inability —

3. Put down Russian equivalents of these word combinations. Then translate

them back into English.

loose coupling —

tight coupling —

transformer coupling —

electromagnetic fields —

Coupling

When circuits are indirect-inductively coupled energy is transferred from one
circuit to another using electromagnetic field of the inductance through which a
varying current is flowing. The coupling device is a transformer. It is not in series
with the elements of the circuit, therefore the coupling is indirect. The transformer
consists of two windings: the primary and the secondary. The primary circuit is
connected to the voltage source, the secondary — to the load circuit.

The coupling may be tight and loose. In case the coils of the coupling element
are close together, the coupling is tight. In case the coils are separated the coupling
is loose. In the loose coupling the mutual inductance is small compared with the

self-inductance.

4. Complete the sentences using the correct variant:

1. The circuit connected to the a) the secondary circuit.

voltage source is called b) the primary circuit.
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2. The circuit receiving its energy a) the primary circuit.

through a coupling is b) the secondary circuit.
3. The function of a coupling a) to separate the circuits.
element is b) to transfer energy.

C) to prevent a short between the

circuits.

4. When the coupling is tight a) the coils are separated.

b) the coils are close together.

5. When the coils are close together  a) the coupling is loose.

b) the coupling is tight.

6. The circuits are indirectly coupled a) the coupling element is common to
when both circuits and is in series with
their other elements.
b) the coupling element is not common
to the circuits and is not in series

with their other elements.

5. Complete these sentences using while. Follow the model on page 13.

1. The circuit receiving energy is the secondary circuit ... .
2. The coupling is loose when the coils are separated ... .
3. When the coupling element is not common to the circuits and not in series

with their elements, the circuits are indirectly coupled ... .
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6. Answer the following questions:
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Describe the schemes to your groupmate.

. What type of circuit is called the primary?

. What type of circuit is called the secondary?
. What is the function of a coupling element?
. What type of coupling is called loose?

. What type of coupling is called tight?

. In what case are the circuits directly coupled?

. In what case are the circuits indirectly coupled?
. What is the difference between a tight and loose coupling?

. In what case should a coupling element be substituted?

. Pair work. Draw a scheme of 1) a loose coupling, 2) a tight coupling.

Unit Sixteen [16]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

filter [ filta]
bypass ['baipa:s]
choke [tfouk]
high-pass ['harpa:s]
low-pass [lou'pa:s]
to oppose [2'pouz]

on the other hand

choke coil
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bypass coil IIYHTOBAs KaTyIIIKa

bypass condenser IIYHTUPYIOLIUI KOHIECHCATOP
high-pass filter (GUIBTP BEPXHUX YACTOT
low-pass filter (GUIBTP HU3KHUX YaCTOT
opposing coils IIPOTUBOICHCTBYIOIINE BUTKH
opposed current IIPOTHUBOTOK
Filters
e This filter is used to separate direct current from
e R . R
— [ By Bl alternating current. It consists of a capacitor and a
NAAAS

choke coil. Direct current cannot flow through the
Fig. 13 capacitor since its insulators oppose the flow of direct
current. Therefore, it flows through the choke coil. Its windings easily pass direct
current through them. Alternating current, on the other hand, passes through the
capacitor, since it cannot easily pass through the choke coil. In this way the direct
and the alternating currents are separated.

I. A high-pass filter is used to pass high frequencies and to prevent the flow of
low frequencies. It consists of a condenser and an inductance coil. The condenser
passes currents of high frequencies and opposes the flow of low frequency
currents. Low frequencies must be returned to the source and the inductance coil is
used for a bypass.

I1. A low-pass filter is used to pass low frequencies and to prevent the flow of
high frequencies. It consists of an inductance coil and a condenser. The inductance
coil passes low frequencies and opposes the flow of high frequencies. To return the
high frequencies back to the source, a condenser is used for a bypass. Its capacity

opposes the flow of low frequencies through it.
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2. Complete the sentences using the correct variant

1. A filter is used in order

2. A filter consists of

3. Direct current easily passes

4. Alternating current easily passes

5. A low-pass filter is used

6. In a low-pass filter

7. In a high-pass filter
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a) to separate d.c. from a.c.

b) to transfer energy from the primary
to the secondary.

C) to separate low frequencies from

high frequencies.

a) a resistor and a transformer.
b) a choke coil and a capacitor.

¢) an inductance coil and a capacitor.

a) through a choke caoil.

b) through a capacitor.

a) through a capacitor.

b) through a choke caoil.

a) to pass high frequencies and to
prevent the flow of low frequencies.
b) to pass low frequencies and to

prevent the flow of high frequencies.

a) a capacitor is used as a bypass.
b) an inductance coil is used as a

bypass.

a) an inductance coil is used as a
bypass.

b) a capacitor is used as a bypass.



3. Complete these sentences using on the other hand. Follow the model.

Model: Direct current passes through the choke coil of a filter; alternating

current, on the other hand, passes through the capacitor.

1. A low-pass filter is used to pass low frequencies ... .
2. In a high-pass filter an inductance coil is used as a bypass ... .
3. A high-pass filter is used to prevent the flow of low frequencies ... .

4. Alternating current passes through a capacitor ... .

4. Answer the following questions:

. What is a filter used for?

. What does a filter consist of?

. What is the function of a low-pass filter?

. What is the function of a high-pass filter?

. What is the difference between a low-pass filter and a high-pass filter?
. What elements are used as a bypass?

. What is the function of a choke coil?
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. What is the function of an inductance coil?

5. Draw schemes of a choke input filter and a capacity input filter. Describe

the schemes and the function of the filters.
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6. Read the text and answer the question that follows it.

Choke Input Filter and Capacity Input Filter

rectify ['rektifar] BBINPSMUTH

eliminate [1'l1minert] YCTPAHUTh

A choke input filter and a capacity input filter are used in rectifiers. Filters of
this kind are connected to rectifiers in order to eliminate pulsations produced in
rectified current.

1) Choke input filter is a low-pass filter. A choke coil is in series with the
rectifier output.

2) Capacity input filter is a high-pass filter. A capacitor is connected directly

across or in parallel with the rectifier output.

What is the difference between a choke input filter and a capacity input

filter?

Unit Seventeen [17]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

tube [tju:b] 3JIEKTPOHHAS JIaMITa
bulb [balb] OaIIoH

grid CeTKa

screen SKpaH
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to contain [kon 'tein] BMeIaTh

to collect [ka'lekt] cobupatb

to emit [1"'mit] U3J1y4aTh

to suppress [so'pres] [IYIINATh, IOAABIATh
control circuit KOHTPOJIbHAS IETh
control grid YIPaBJISIONIAS CETKA
screen grid SKpaHHUPYIOIIasl CeTKa
screen grid tube SKpaHUPOBaHHAS JIaMITa
suppressor grid 3alUTHAs CeTKa
counter flow IIPOTUBOTOK

oscillatory circuit KOJICOATEIBHBIN KOHTY]D

2. Form nouns adding -er and translate them.

Model: to heat — heater

to emit —

to control —

to suppress —

3. Distribute the words below into the three columns.

Model: action process doer

emit emission emitter

collector, heat, collection, suppress, collect, suppressor, suppression, contain,
reaction, container, react, heater, reactor, computer, compute, oscillate,

oscillating, oscillator
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4. Read the words and put down their Russian equivalents. Then translate

them back into English.

diode [darad] cathode ['kaboud]
triode [trarod] metal [ 'metl]
tetrode [tet roud] glass [gla:s]
pentode  [pen’toud] oscillator ['osilerts]

Electron Tubes

Let us consider electron tubes. Among the electron tubes in use nowadays there
are a diode, a triode, a tetrode and a pentode. The main parts of electron tubes are

electrodes. Electrodes are placed into a glass or metal bulb.

\__/

N

A diode contains the cathode and the plate. When a diode operates the cathode

Fig. 14

emits electrons, the plate collects them.

A triode contains the cathode, the plate and the control grid. When the tube
operates the cathode emits electrons, the plate collects them and the grid controls
the flow of electrons. Therefore, the grid is called a control grid.

A tetrode contains the cathode, the plate, the control grid and the screen grid.

When a tube operates it may oscillate. The function of the screen grid is to
eliminate oscillations. Therefore it is called a screen grid.

A pentode contains two electrodes and three grids: the control grid, the screen
grid and the suppressor grid. When a pentode operates the suppressor grid

eliminates the secondary emission.
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Common troubles in tubes are an open heater and low emission. These troubles
result from constant use or from some other reason. In case a tube has a trouble it
stops operating or operates badly. A tube with a trouble should be replaced by

another one.

5. Complete the sentences using the correct variant:

1. A pentode contains a) the cathode, the plate, two screen
grids and the suppressor grid.

b) the cathode, the plate, the control
grids, the screen grid and the

suppressor grid.

2. A tetrode contains a) the cathode, the plate, the suppressor
grid and the screen grid.
b) the cathode, the plate, the screen
grid and the control grid.

3. A triode contains a) the cathode, the plate and the screen
grid.
b) the cathode, the plate and the
control grid.
4. The function of the cathode is a) to collect electrons.

b) to eliminate the secondary emission.

c) to emit electrons.
5. The function of the plate is a) to eliminate oscillations.

b) to emit electrons.

c) to collect electrons.
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6. The function of the control grid is  a) to emit electrons.
b) to control the electron flow.

c) to eliminate secondary emission.

7. The function of the screen grid is  a) to collect electrons.
b) to reduce the capacity.

c) to eliminate oscillations.

8. The function of the suppressor a) to control the electron flow.
grid is b) to eliminate secondary emission.

¢) to eliminate oscillations.

9. Constant use of a tube results in a) high emission.
b) low emission.

C) an open heater.

6. Answer the following questions:

1. What types of electron tubes are used nowadays?

2. How many electrodes does a diode (a triode, a tetrode, a pentode) contain?

3. What is the function of the cathode (the plate, the control grid, the screen grid,
the suppressor grid)?

4. What does the constant use of a tube result in?

5. What does low emission result from?

6. When must a tube be replaced?
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7. Pair work. Think of five questions covering the article given below. Put

these questions to your groupmate and ask him/her to answer them.
Pentode

When in an operating tube the screen-grid voltage is high, secondary emission
does not return to the plate and passes to the screen grid. This results in a counter
flow of electrons. To eliminate this counter flow, a third grid was placed between
the plate and the screen grid and connected to the cathode. This grid is called a
suppressor grid. Since the suppressor grid has a negative potential it returns the
secondary emission back to the plate and thus eliminates it in the tube. The tube
containing electrodes — the cathode, the plate, the control grid, the screen grid and
the suppressor grid — is called a pentode. The cathode emits electrons, the plate
collects them, the control grid controls the flow of electrons, the screen grid helps
the plate to collect electrons and reduces the capacity between the control grid and

the plate, the suppressor grid eliminates the secondary emission.

Unit Eighteen [18]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

half [ha:f] MIOJIOBUHA

to rectify ['rektifar] BBITIPSMIIATH

to amplify ['@mplifai] YCHIIUBATh

to convert [kon'va:t] npeoOpa3oBbIBaTh, 0OpAIIATh
by means of MIOCPEACTBOM, C IIOMOIIBIO
that is why BOT MIOYEMY
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to put into operation NPHUBOIUTH B ICHCTBHUE, 3aIyCKaTh

half [MOJIOBHMHA

2. Read the words and put down their Russian equivalents:

pulse [pals] electron [1'lektron]

cycle ['saikl] radio [ 'rerdiou]

3. Distribute the words below into the three columns:

action process doer

[ju:s] use, [ju:z] use, rectifier, rectification, amplifier, amplify, convert, user,

converter, application, apply, pulse, pulsation, operate, operator

4. Translate these word combinations into Russian:

a. half-wave

half-cycle

half-wave rectifier

positive half-cycles

electron tube application

negative half-cycles

by means of a filter

b. by means of the suppressor grid

tubes used as rectifiers

tubes used as oscillators
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Use of Electron Tubes

Let us consider some cases of electron tube application. Tubes are common
elements of radio and electronic devices. Tubes are used

as rectifiers — to convert a.c. into d.c.,

as oscillators — to produce oscillating waves and

as amplifiers — to amplify the input voltage and current.
Half-Wave Rectifier

Alternating current is converted into direct current by means of a rectifier.

A half-wave rectifier consists of a diode in series with a resistance. In order to
put a rectifier into operation, a source of a.c. should be applied to it. When an a.c.
source is applied the diode begins to conduct. The rectifier passes currents during
positive half-cycles of the applied voltage. That is why it is called a half-wave
rectifier. When the device operates d.c. flows in the same direction. It is a pulsating
current. Since pulsations should be eliminated, a filter is applied. Pulsations are

eliminated by means of this filter.

5. Complete the sentences using the correct variant:

1. Electron tubes are used a) as amplifiers only.
b) as oscillators only.
c) as rectifiers, amplifiers and

oscillators.

2. A.c. is converted into d.c. a) by means of a rectifier.

b) by means of an amplifier.

4. In order to put a rectifier into a) d.c. is applied.

operation b) a.c. is applied.
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5. A half-wave rectifier passes a) during positive and negative half-
currents cycles.
b) during positive half-cycles of the
applied voltage.

6. Rectified current is a) direct oscillating current.

b) direct pulsating current.

7. Pulsations are eliminated a) by means of a choke coil.

b) by means of a filter.

6. Answer the following questions:

1. How are electron tubes used?

2. What type of device is called a rectifier?

3. By what means is alternating current rectified into direct current?

4. What elements does a half-wave rectifier consist of?

5. What current should be applied to put a half-wave rectifier into operation?
6. When does a half-wave rectifier pass current?

7. By what means are pulsations eliminated?

7. Draw a scheme of a half-wave rectifier and describe its operation.
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Unit Nineteen [19]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

end KOHEIl, KOHCUHBIH
tap OTBO/I, OTBETBJICHHE
filament [ filomant] HUTH HaKaJya

lower ['lous] HYDKHHAN

upper ['Apa] BEPXHUI

secondary ['sekondori] BTOPUYHBIN

end capacity

end coils

filament battery
filament current
secondary circuit
secondary resistance
secondary battery

frequency waves

back into English (orally).

[kom'pounant] component
['sento] centre
['macksimam] maximum
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KOHEYHasi EMKOCTb

KOHIIEBbIE BUTKHU

Oarapes HakaJa

TOK HakKaJia

BTOPUYHBIN KOHTYP
JOTIOJTHUTEIBHOE COMPOTUBIIEHUE
aKKyMyJsiTOpHas OaTapest

JJIMHHBIC BOJIHBI

2. Read the words and put down their Russian equivalents. Translate them




['mmnimom] minimum

[sam] sum

3. Put down the Russian for:

centre tap

low voltage winding

tube plate

filament winding

Full-wave Rectifier

In a full-wave rectifier two diodes are used. They are connected to a common
load resistance. The secondary of the transformers has a centre tap to which the
load is connected. Current flows through the tubes from their plates to their
cathodes. When the upper end of the high-voltage winding is positive, current
flows through die upper tube.

During the opposite half cycle the

lower end of die high voltage winding

becomes positive. The plate of the lower

tube becomes positive and the plate of the

upper tube — negative. Thus now the

lower tube conducts current. Current
flows through the filament winding to its
centre tap, then through the load to the Fig. 15
centre tap of the high-voltage winding

and to the tube plate which is positive.

69



4. Complete the sentences using the correct variant:

1. A full-wave rectifier contains a) one diode.
b) two diodes.

2. The load is connected to a) the centre tap of the primary.

b) the centre tap of the secondary.

3. Current flows through the tubes  a) from the plates to the cathodes.

b) from the cathodes to the plates.

4. When the upper end of the high- a) current flows through the upper tube.

voltage winding is positive b) current flows through the lower tube.

5. During the negative half-cycle a) the plate of the lower tube becomes
positive.
b) the plate of the lower tube becomes

negative.

6. During the positive half-cycle a) the lower tube conducts current.

b) the upper tube conducts current.

5. Complete the sentences using while. Follow the model on page 13.

1. A half-wave rectifier contains one diode ... .
2. When the upper end of the high-voltage winding is positive, current flows
through the upper tube ... .

3. During the negative half-cycle the lower tube conducts current ... .
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6. Pair work. Put these questions to your groupmate and let him/her answer

them.
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. What element is the load connected to?

. What is the direction of current in the tubes?

. When does the lower tube conduct current?

. When does the upper tube conduct current?

. What is the difference in their construction?

. How many diodes does a full-wave rectifier contain?

. During which cycle does the plate become negative?

. What is the difference between a half-wave and a full-wave rectifier?

. In what way does a full-wave rectifier operate?

10. In what way does a half-wave rectifier operate?

11. What are the main parts of a half-wave rectifier?

12. What are the main parts of a full-wave rectifier?

Unit Twenty [20]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

to feed (fed)
to include
to remain

to push

to pull
push-pull

push-pull amplifier

[in'klu:d]
[ri'mein]
[pu/]
[pul]
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push-pull circuit JIByXTaKTHas CXeMa

push-pull transformer NYIINYJIbHBIA TpaHchopMaTop
feedback oOpaTHas CBS3b

feedback amplifier pereHepaTHBHBIN YCUIUTEIb
feedback coil KaTyIIKka 0OpaTHOU CBSI3U
feeding transformer CHJIOBOM TpaHcpopMaTop

2. Put down the Russian for:

plate current supply

alternating current components

maximum grid voltage

transformer secondary winding

Push-pull Amplifier

An amplifier is used to produce the

output voltage greater than the input

voltage. A push-pull amplifier includes
two tubes. Their control grids are

connected to the opposite ends of the

input transformer secondary winding.

The centre of this winding is connected

Fig. 16

to the tube cathodes. When maximum

grid voltage is produced in one tube, minimum grid voltage is produced in the
other tube. Thus, the sum of the plate currents remains constant.

The plate currents are fed into the opposite ends of the output transformer or a

choke coil. It has its centre connected through the plate current supply to the

cathodes. Thus direct current plate components are eliminated but alternating

current components add in the circuit.
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3. Complete these sentences, using the correct variant:

1. An amplifier is used a) to separate a.c. from d.c.
b) to change the value of the input

voltage.

2. The input voltage is increased a) by means of a rectifier.

b) by means of an amplifier.

3. A push-pull amplifier includes a) only one tube.

b) two tubes.

4. When maximum grid voltage is a) maximum grid voltage is produced
produced in one tube in the other tube.
b) minimum grid voltage is produced

in the other tube.

5. The sum of the plate currents a) changes.

b) remains constant.

6. D.c. components a) are eliminated.
b) add in the circuit.

7. A.c. components a) add in the circuit.
b) are eliminated.
4. Complete the sentences using while. Follow the model on page 13:

1. An amplifier is used to increase the value of the input voltage ... .
2. When maximum grid voltage is produced in one tube ... .

3. Direct current plate components are eliminated ... .
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5. Answer the following questions:

. What is an amplifier used for?

. By what means is a greater output voltage produced?

. What are the main parts of a push-pull amplifier?

. In what way are the tubes and the transformer connected?
. Why does die sum of the plate currents remain constant?
. Where are the plate currents fed?

. What type of current is amplified by a push-pull amplifier?
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. What is the difference between a rectifier and an amplifier?

6. Say a few words about an amplifier and a rectifier. What do they have in

common? What is the main difference between them?

Unit Twenty-One [21]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

: . JIOTIOJTHUTETHHOE
bias ['baras]

(cMmerraroriee) HarpsHKEHUE
stage Kackaj, CTyIICHb
to follow ['folou] clenoBarth (3a)
stage of amplification CTyNeHb (KacKal) yCUJICHUs
grid bias HaMPsHKCHUE CMEIIICHHSI
grid bias battery ceTouHas Oarapes
grid plate capacitance E€MKOCTb aHOJHOM CEeTKH
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2. Put down the Russian for:

the main parts of the device

the following change of voltage

the main components of the plate voltage

the following stage

plate voltage supply

grid bias

voltage variations

Amplifier Stages in Series

Amplifiers in use nowadays contain several stages. Sometimes their number is
very great. Let us consider an amplifier including three stages. Its circuit uses three
triodes connected in series. The circuit has a resistance as the plate load. A
common plate voltage supply and a common grid bias are employed. The grid of
each tube is insulated from the direct current component of the plate voltage by
means of a capacitor. When the amplifier operates the voltage operation of the load
of one tube is applied to the grid of the next tube. The voltage variation is

transferred to the grid of the following tube through a capacitor.

s Ra
—
Ulinput _[
Fig. 17

A change of voltage on the first grid circuit results in an amplified plate

current in the third stage.
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3. Complete these sentences, using the correct variant:

1. Amplifiers in use nowadays a) include only one stage.

b) include several stages.

2. A three-stage amplifier uses a) three triodes connected in parallel.

b) three triodes connected in series.

3. The grid of each tube is insulated a) by means of a coil.

b) by means of a capacitor.

4. The voltage variation is transferred  a) through a tube.

b) through a capacitor.

5. The circuit uses a) a different grid bias.

b) a common grid bias.

4. Answer the following questions:

1. How many stages do amplifiers include?

2. What are the main parts of a three-stage amplifier?
3. By what means are the grids of the tubes insulated?
4. What type of grid bias is employed?

5. In what way is the voltage variation transferred?
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Unit Twenty-Two [22]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

spring
cross-section
to close
close to

to move

to switch on
to switch off

various

[klouz]

['klous ta]

['vearras]

py>XUHA
MOTIEPEYHOE CEUCHUE

3aMbIKaTh, 3aKPHIBATh

0J113KO K (OT)

JIBUTATKCS ), MPUBOJIUTH B JBUKCHUE
BKJTFOYATh

BEIKJTIOUATh

pa3NUYHbINA, pa3HOOOpa3HbIN

2. Read the words and put down their Russian equivalents. Then translate

them back into English (orally).

[ri'le1]

[1 lektrou maegnit]

['a:motfo]
[ konteekt]
['sistim]

[ o:to'meetiK]

['peenl]

relay
electromagnet
armature
contact
system
automatic

panel
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3. Change the adjectives into adverbs by adding -ly. Put down their Russian

equivalents.

Model: automatic — automatically

wide —

economical —

unprogressive —

unnecessary —

uneconomical —

4. Put down the Russian for:

a. to start flowing

to start moving

to start operating

to start powering the motor

b. various branches of industry

small cross-section

relay’s primary circuit

Electromagnetic Relay

Electromagnetic devices called relays are widely used in various branches of
industry.

The main parts of a relay are an electromagnet, a spring and an armature. When
a current starts flowing in the electromagnet winding, the armature moves and the
spring closes the contacts. The primary circuit of a relay is its electromagnet circuit

and the secondary circuit is the one closed by the contacts.
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When there is no current in the relay’s primary circuit, the spring pulls the
armature and the contacts open.

Fig. 18 shows how a relay is used to control the work of an electric motor. The
relay is placed close to the motor which is connected to its secondary circuit. The
armature closes the contacts of the secondary circuit, and the motor starts
operating; it will stop when the relay opens.

Without a relay, conductors with a large cross-section would have to be
brought to the motor. This would be very uneconomical. The current in a relay is
tens and even thousands of times smaller than that used to power the motor.

Therefore, the connecting wires can have small cross-sections.

Control switch

\_

D e - o e o o - o

|
I : e S A
(+ Primary circuit Sgg;%%ry

Fig. 18

In many systems the relay primary circuit operates automatically. Every
evening and morning street lights are switched on and off from the main control

panel by means of a great number of relays.

5. Complete the sentences using the correct variant:

1. The main parts of a relay are a) an electromagnet, a capacitor, and
a spring.
b) an electromagnet, an armature,

and a spring.

2. When current starts flowing a) the spring opens the contacts.

b) the spring closes the contacts.
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3. The spring pulls the armature a) when there is current in the
primary circuit.
b) when there is no current in the

primary circuit.

4. The wires connecting the panel with  a) have a large cross-section.

the relay b) have a small cross-section.

5. Street lights are switched on and off &) by means of relays.

b) by means of electric motors.

6. Complete these sentences using while. Follow the model on page 13:

1. The primary circuit of a relay is its electromagnetic circuit ... .
2. When there is no current in the relay’s primary circuit the contacts open ... .
3. Without a relay conductors with a large cross-section should be used ... .

4. Every evening street lights are switched on ... .

7. Answer the following questions:

1. What are the main parts of a relay?

2. How is a relay put into operation?

3. When does the spring pull the armature?

4. What wires connect the panel with the relay?

5. By what means are street lights switched on and off?
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8. Pair work. a) Match the questions and the answers, b) Ask the questions

and let your groupmate answer them.

1. In what position does die a) Switches are used to open and close the

switch have high (low) circuits.

resistance? b) Closed is the on-position; open is the off-
2. What are die functions of position.

the switch? c) The switch is connected in series with the
3. In what position is the load.

switch open? Closed? d) In the on-position the closed switch has a
4. In what way is the switch very low resistance, which results in

connected to the circuit? maximum current in the load with zero

voltage loss across the switch. When the
switch is off it has a very high resistance

and no current flows through the circuit.

Unit Twenty-Three [23]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

fuse [fju:z] TUTAaBKHIA TIPEOXPAHUTEIh
link [link] 3BEHO, CBSI3b

fault [fo:1t] neeKT, HEUCITPaBHOCTh
faulty HEUCTIPABHBIH

equipment [1"kwipmont] o0opyoBaHue

installation [, insto’lerfn] ycraHoBKa; pl. coopyxeHust
to protect [pro'tekt] 3alUIIATh, IPEIOXPAHITh
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to utilize [ju:tilaiz] HCII0JIb30BaTh

to equip [1"kwip] 000pyI0BaTh, CHAPSHKATh
to serve CIIY)KUTh

to melt IUTaBUTh

up to BILUIOTH JI0

2. Read the words and put down their Russian equivalents. Then translate

them back into English (orally).

quartz [kwo:ts] guartz-sand fuse

base [beis] fusible link

principle faulty protection device
stress faulty fusible link

3. Form the words according to the model and translate them.

Model: charge — overcharge — neperpyska

connect — disconnect — pa3beTUHATH

pressure — -

heat — _

stress - -

current - -

load — —

organize — _

place — -

stress - -
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4. Form the nouns from the given verbs according to the model. Translate

them.
Model: to protect — protection — 3armura

to utilize - —

toinstall — —

to reduce

current — -

to connect - -

5. Distribute the words below into the three columns:

action process doer

utilizer, utilize, installation, displace, overheater, displacement, overproduction,

starter, equip, protection, disorganize

6. Translate into Russian. Mind both ... and, in case, up to:

1. Both solid and gaseous insulators are highly in use.
2. In case a fuse gets faulty it should be replaced by a new one.
3. Capacitors of very high capacity — up to 1000 and more mF — are utilized in

modem installations.

Fuses

Fuses are widely used nowadays as protection devices. They are utilized in
various circuits, electrical equipment and installations. Fuses serve to protect them
against overcurrents and short-circuits.

There are different types of fuses in use nowadays. Of them, quartz-sand fuses
serve for voltages up to 500 volts; fuses of this kind are produced with current

ratings of 15 to 60 amp and of 100 to 350 amp.
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Fuses are commonly used in low-voltage industrial installations rated up to
1,000 V.

Fuse protection is based on a very simple principle: in case of a short-circuit or
overcurrent, when the maximum value of current has been exceeded, the fusible
link of a fuse is heated to its melting point. This opens the circuit and disconnects
the circuit from the power source. In case of a fault, one should replace the faulty
fusible element by a new one.

Fuses are used both in direct current (d.c.) and alternating current (a.c.)

circuits,
7. Complete the sentences using the correct variant:
1. A fuse serves a) as a load.

b) as a protection.

2. Fuses are used a) for d.c. only.
b) for both a.c. and d.c.

3. In case of a fault a) the whole fuse should be replaced.

b) the faulty link should be replaced.

4. Fuse protection is based on a) a simple principle.

b) a complex principle.

8. Memorize the questions. Use them in a talk with your groupmate:

1. What does a fuse serve for?
2. For what type of current are fuses used?
3. What should be done in case of a faulty fuse?

4. What principle is fuse protection based on?
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Unit Twenty-Four [24]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

incandescence [ mkaen'desns] HaKaJjl, HaKaJuBaHHE
incandescent lamp [ mkeen'desnt leemp] JaMria HaKaJIMBaHUs
copper MeTTb

steel cTaib

to convert [kon'va:t] npeoOpa3oBEIBATH
to deliver [d1'lva] IIUTATh, 110/1aBaTh
according to [o'ko:din to] COTJIACHO

etc. = et cetera [ et ‘setors] U TaK Jajee

2. Read the words and put down their Russian equivalents:

[ &lju'miniom] aluminium
[ 'kemikal] chemical
['dzenarerts] generator
[ma tiorial] material
[mr'kaenikal] mechanical
[0o:ml] thermal

[ 'mouts] motor
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3. Translate into Russian:

a. convertible values, protected power source, various fuses, variable resistors,

chemical cells

b. cells delivering electric power
generator converting mechanical energy

circuits utilizing common fuses

c. Primary cells deliver electric power.
Different kinds of energy can be converted into electric energy.

Protection devices are utilized in any circuit.

Components of Electric Circuits

The main components of any circuit are devices that produce and utilize
electric energy. They are: 1. power sources, 2. utilizing loads, 3. connecting
conductors.

The most common power sources are electric generators and primary cells.
Electric generators convert chemical energy into electric energy.

Loads include electric heaters, electric motors, incandescent lamps, etc. Motors
convert electric energy into mechanical, incandescent lamps and heaters convert
electric energy into light and heat. Utilizing devices or loads convert electric
energy into thermal, mechanical or chemical energy.

Electric power is delivered from power sources to loads by electric wires.
According to their material, wires can be aluminium, copper, steel, etc.

Besides, electric circuits use different types of switches, protection devices

(relays and fuses), and meters (ammeters, voltmeters, wattmeters, etc.).
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2. Complete the sentences using the correct variant:

1. The main components of electric

circuits are

2. Power sources are used

3. Electric conductors are used

4. Protection devices are utilized

5. A switch is utilized

5. Answer these questions:

a) loads and wires.

b) power sources, load and wires.

a) to produce electric energy.

b) to deliver it to the loads.

a) to connect the circuit elements.

b) to deliver electric power.

a) in some circuits.

b) in any circuit.

a) in some circuits.

b) in any circuit.

1. What are the main components of an electric circuit?

2. What is the function of an electric source?

3. What is the function of a load?

4. \What is the function of wire conductors?

5. What other devices are utilized in a circuit?

power sources and what loads are utilized there. Have a talk with your

6. Say a few words about your electrical engineering laboratory. Say what

groupmate about their types and their operation.
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Unit Twenty-Five [25]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

efficiency
ignorance
dependence
cost

loss

length

to ignore

to depend (on)
to exceed
long
exceedingly

per cent

[1'fifansi]

[1k'si:d]

otaaya, 3pPeKTUBHOCTD
HE3HaHNE, HEBEJICHHE
3aBUCUMOCTh
CTOMMOCTD

moTeps

JUTHHA

HE IPUHUMATh BO BHUMAaHUE
3aBUCETH (OT)
MPEBBINIATH

JUTMHHBINA
Ype3BbIYANHO, OUYCHB

MPOIIEHT

2. Read the words and put down their Russian equivalents:

[lain]
['sterfan]
[ ,end31 nis]

[ end31 niorm]

line
station
engineer

engineering
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3. Put down the nouns corresponding to these verbs. Follow the model.

Model: to act — action

to ignore — to produce —
to depend — to use —
to cost — to lose —

4. Translate into Russian:

a. line efficiency

voltage loss

power station

b. interdependent values

interconnected sources

changing power efficiency

c. exceedingly high power losses

exceedingly inefficient energy sources

d. One can ignore these exceedingly low power losses.

One should take into consideration the interdependence of these values.

One should not ignore the high cost of these installations.
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Electric Lines and Their Efficiency

Wires are used to deliver electric power and to interconnect different
components of electrical installations. Conductors used for electric wiring are
commonly produced of copper and aluminium. Aluminium is widely used
nowadays due to its low cost. Copper is also widely used in electrical engineering
but its cost is much higher.

Wires connecting the components of various installations may be insulated.
They may also be used without insulation. Since in short lengths of wire power
loss is exceedingly low one can ignore it. In long wires (longer than 10 m), power
loss cannot be ignored since it is rather high. Power loss in a line should not exceed
a definite value. If this value is exceeded the line becomes inefficient.

One should know that the efficiency of a line is not constant — it may change.
The value of the line efficiency depends on the load: the greater the load the lower
is the line efficiency. At voltage losses of 2 to 5 per cent the efficiency of a line is
98-95 per cent. Protecting devices, fuses and relays are used to protect the circuit

against overcurrents and short-circuits.

5. Complete the sentences using the correct variant:

1. Aluminium is used due to its a) high cost.

b) low cost and high efficiency.

2. Cross-section of different conductors  a) varies.

b) is the same.

3. Power loss can be ignored a) in short wires.

b) in long wires.

5. Electric lines nowadays are a) efficient.
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b) inefficient.
6. Installations are protected a) by switches.

b) by fuses.

6. Complete these sentences using while. Follow the model on page 13:

1. The cost of aluminium is comparatively low while ... .
2. In a short length of wire power loss is extremely low while ... .

3. The greater the load the lower is the efficiency of the line ... .

7. Answer these questions:

1. Why is aluminium widely used nowadays?

2. Is its cost very low or comparatively low?

3. What is the cross-section of copper conductors?
4. May one ignore power loss in short wire? Why?
5. What does the efficiency of a line depend on?
6. What are fuses used for?

7. When does a line become inefficient?

8. Think of three questions about this extract and put them to your

groupmate.
consumer — norpedutens; relation — orHomenue

When electric energy is produced at the power station, it is to be transmitted
over electric wires to the consumer. Wire conductors offer resistance to the current
flow; the longer the wire, the greater is its resistance to the current flow.
Accordingly, the higher the offered resistance, the greater are the heating losses in

the wire.

91



Unit Twenty-Six [26]

Russian and check your translation.

1. a) Cover the right column and read the English words. Translate them into

b) Cover the left column and translate the Russian words back into English.

area [‘eario]
distance
network
support
cord

bus
enterprise ['entopraiz]
to term
to divide [dr'vaid]
to support

to distribute

accordingly

asto

long distance

length of transmission lines

power consumption

distribution centre

city area
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101k, 001aCTh
paccTosiHUE

CETb DJICKTPOJIUHUN

ornopa, Maura

MIPOBOJT

IIMHA

MpEapUsTUE

Ha3bIBaTh, UMEHOBATh
JEJIUTh, Pa3JeisaTh
MO//IEP>KUBATh
pacnpenensiTh
COOTBETCTBEHHO

... YTO Kacaercsl; ... 4To J0
00JIBIIIOE PACCTOSTHUE
JUTMHA JIUHUM TTepenayu
NMoTpeOICHUE SHEPTUH
pacnpenenuTeNbHbIA HEHTP

palioH rOPOACKON 3aCTPOUKHU



2. Put down the Russian for:

interdependent city areas

interacting underground lines

interconnected overhead lines

transmitting power lines

transmission and distribution lines

overhead lines

step-down transformer

indoor lines

underground lines

Transmission Lines

A power system is an interconnection of electric power stations by high voltage
power transmission lines. Nowadays the electricity is transmitted over long
distances and the length of transmitting power lines varies from area to area.

A wire system is termed a power line in case it has no parallel branches and a
power network in case it has parallel branches.

According to their functions, power lines and networks are subdivided into
transmission and distribution lines.

Transmission lines serve to deliver power from a station to distribution centres.
Distribution lines deliver power from distribution centres to the loads.

Lines are also classed into: 1) overhead; 2) indoor; 3) cable (underground).

Overhead lines include line conductors, insulators, and supports. The
conductors are connected to the insulators, and these are connected to the supports.
The greater the resistance, the higher are the heating losses in the conducting wires.

In order to reduce the losses, a step-down transformer can be used.
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Indoor lines include conductors, cords, and buses. The conductor may include

one wire or a combination of wires not insulated from one another. They deliver

electric current to the consumers.

As to underground lines, they are used in city areas. Accordingly, they are used

in cities and towns, and in the areas of industrial enterprises.

3. Complete these sentences using the correct variant.

1. Electric power is transmitted

2. Lines are divided into

3. An overhead line includes

4. The insulators are connected

5. Conductors consist of

6. Underground lines are used
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a) by electric lines.

b) by power networks.

a) overhead and underground.

b) overhead, indoor and underground.

a) conductors and supports.
b) conductors, insulators and

supports.

a) to the buses.

b) to the supports.

a) bare wire.

b) insulated wire.

a) in cities.
b) in areas of enterprises.

¢) in agricultural areas.



4. Complete the sentences using while or as to. Follow the model on page 13.

1. The system is termed a power line in case it has no parallel branches ... .
2. Transmission lines deliver power from a station to distribution centres ... .
3. Low current results in decreased heating losses ... .

4. Overhead lines are used in open areas ... .

5. Answer these questions:

1. By what means is electric power system transmitted?
2. Which system has no parallel branches?

3. Into what groups are all the transmitting lines classed?
4. What components does an overhead line have?

5. What elements do conductors consist of?

6. In what areas are overhead (underground) lines used?

Unit Twenty-Seven [27]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

safe Oe30IacHbIi

safety 0€30MaCHOCTb; MPEIOXPAHUTEIILHBIN
danger ['demnd3s] OITACHOCTh

strength [strenO] cuia

earth [2:0] 3a3eMIICHUE, 3EMIIS

ground 3eMJIs, II0YBa

dead [ded] BBIKJTFOYCHHBIN
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dangerous
strong

to save

to disappear
to appear
live

dry

wet

['derndzros]

[larv]

them back into English (orally).

[ eetmoasfio]
[ pa:sa'nel]
[ konteaekt]
['regjula]
[kantroul]

[dr'tekt]

3. Put down the corresponding nouns. Form nouns from these adjectives and

atmosphere
personnel
contact
regular
control

detect

translate them into Russian.

Model: wide — width

strong —

long —
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OIIACHBIN

CHIIbHBIH, IpKuii (0 ceeme)
criacath

ucue3arhb

HOSIBIISATBCS

10]1 HAMIPSHKEHUEM

CyXoM

CBIPOM, MOKPBIN

2. Read the words and put down their Russian equivalents. Then translate

broad —

high —




4. Put down the Russian for:

under voltage

under 20 V

over 30 V

the power is on

the power is off

great strength

dry air

dead conductor

live conductors

5. Choose the suitable words and translate the sentences:

1. The danger of electric shock (appears, disappears) when the conductor
becomes (live, dead).

2. Current passes through faulty (earthed, unearthed) part of installations when
the power is on.

3. Low accuracy of measurement is (an advantage, a disadvantage) of the
measuring device.

4. The danger of electric shock (increases, decreases) in the wet and hot
atmosphere.

5. No current flows through a (dead, live) conductor.

6. Fill in using the verbs to detect, to appear, to disappear, to decrease:

1. When resistance increases, the risk of electric shock ... .
2. Faults in electric installations are ... by means of special devices.
3. Electric power ... only on live conductors with power on.

4. When the device is switched off electric power ... .
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Safety Earthing System. Electric Shock

The strength of current depends on both the voltage and the resistance in a
circuit. A current of 50 mA is dangerous for a man and a current of 100 mA and

higher is lethal.

p .

% I

a) Contact with an ungrounded b) Contact with a grounded
motor frame motor frame

Fig. 19

Earthing system serves to protect attending personnel from electric shocks
when voltage appears on parts that are normally dead. The risk of an electric shock
decreases with decreasing voltage. In wet and hot atmosphere the risk of electric
shock increases. Safe voltage for circuits used in dry atmosphere is under 36 V.
When the power is on, contacts with live conductors are dangerous for life. Thus,
measures are taken to protect attending personnel from contacts with live parts of
installations under voltage.

The danger of an electric shock disappears provided the metal parts of
installations under voltage are connected with ground by means of safety earthing.

Connecting to ground is made by means of earthing electrodes which are
connected directly with ground.

The insulation resistance of any installation should be regularly controlled by
means of measuring devices. The faulty parts should be detected, eliminated, and

replaced by new ones.
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7. Complete the sentences using the correct variant:

1. Earthing system serves

2. Voltage appears on

3. Contact with live conductors is

4. Connection to ground is made

5. Danger of an electric shock

disappears if the frame

a) as protection from an electric
shock.

b) as connection with ground.

a) dead parts.
b) live parts.

a) dangerous.
b) safe.

a) by means of wire conductors.

b) by means of earthing electrodes.

a) Is earthed.

b) is unearthed.

8. Complete the sentences using while. Follow the model on page 13.

1. The insulation resistance of a faulty unearthed frame is extremely low ... .

2. Danger of an electric shock disappears when the faulty parts are earthed ... .

3. One should work on the circuit when the power is off. One should not work
on the circuit when the poweris ... .

4. Contact with dead conductors is safe ... .

5. In dry air the risk of an electric shock decreases ... .

9. Answer these questions:

1. What does an earthing system serve for?
2. What parts are termed dead (live)?

3. In what air does the risk of an electric shock decrease?
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4. By what means is connection to ground made?

5. What does an electric shock result from?

6. Is a current of 50 mA dangerous for a man?

7. Is wet and hot atmosphere dangerous for the attending personnel?

8. Does the risk of an electric shock decrease with increasing current?

10. Read the text and write four questions about it. Ask your groupmates to

answer them.

A man can get an electric shock when he comes into contact with the electric
fish. One of this kind is found in the tropical waters of South America: it is the
electric eel. Small electric eels, one inch long, give a small shock. When the fish is
6 inches long its internal battery gives as much as 200 volts. A very big fish can
generate 600 volts! When it is short-circuited, a current of one ampere can be
obtained. A two-meter long eel can light a dozen 50 watt lamps. The eel’s head is

positively charged and the opposite end is negatively charged.
Unit Twenty-Eight [28]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

condition [kon'difn] yCIIOBHE

plant [pla:nt] 3aBOJT

pole TIOJTIOC

torque [to:k] BpaIllcHHUE, MOMEHT BpaIlCHHUS
poor [pus] O€eIHBIH, I0XO0H

nameplate ['nermplert] (3aBoJICcKast) TaOJIMIKa
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2. Read the words and put down their Russian equivalents. Then translate

them back into English.

[ ndastri] industry
['so:vis] service
['treenspo:t] transport
['mouts] motor
['praektikal] practical
[poutenfal] potential

3. Give the Russian for:

magnet pole

different conduit

machine ratings

rated torque

service life

poor operation

4. Form adjectives and adverbs. Translate them into Russian.

a. care — careful

use —

power —

b. care — careless

use —

power —

wire —
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c. normal — normally

practical —

potential —

abnormal —

poor —

5. Answer these questions:

1. What types of magnets are used in heavy industry?
2. How long is motors’ service life under normal conditions?
3. Are motors used in every branch of industry?

4. What are the main types of motors in use nowadays?

Electric Motors

Motors are used for converting different forms of energy into mechanical
energy.

The main part of a motor is a coil or armature. The armature is placed between
the poles of a powerful magnet. When a motor is put into operation current starts
flowing through the coil (armature) and the armature starts rotating.

Electric motors are used practically in every branch of industry, transport, and
agriculture. Naturally, they are produced in many different designs. They are used
in industrial plants, aim operate under different conditions.

Each motor is supplied with a nameplate which bears machine ratings: output
power, voltage, the rated current, the starting current, the power factor, the
efficiency, and the rated torque.

These motor ratings should be taken into consideration since they are necessary
for the users. On them depends the length of motors’ service life, which is
normally equal to about 10 years, provided that the operating conditions are
normal. Naturally, under abnormal conditions the service life becomes much

shorter: motors operate poorly and may have different faults.
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6. Complete the sentences using the correct variant:

1. Motors are used a) for transmitting energy.

b) for converting energy.

2. Motor’s main part is a) the frame.
b) the armature.

c) the stator.

3. The armature is placed a) between the poles of the magnet.

b) about the poles of the magnet.

4. Motors’ service life becomes a) under normal conditions.
shorter b) under abnormal conditions.
5. Faulty motors operate a) normally.
b) poorly.

7. Answer these questions. Use them in a talk with your groupmate:

1. What are motors used for?

2. What is the motor’s main part?

3. Where is the armature placed?

4. What ratings does the nameplate of a motor bear?

5. Under what conditions does a motor operate normally (poorly)?
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8. Read about energy resources of today. Write three questions about the text

and ask your groupmate to answer them.

Energy Resources of Today

People are energy-rich today. Solar energy is considered to be a potentially

limitless source of clean energy. The waters of the world contain potential fuel —

in the form of a special isotope of hydrogen — deuterium. It is sufficient to

power fusion reactors for thousands of years.

Unit Twenty-Nine [29]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

to repair
brush
gap
spark
speed
noise
slow
excessive
check

to adjust

[r1'pea]

[braf]

[no1z]

[1k'sesiv]
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2. Read the words and put down their Russian equivalents:

[ 'komju:terts] commutator
['sterto] stator

[ 'routa] rotor

[ 'kontaekt] contact
[kon'taekt] to contact

[ prouses] process

3. Put down the verbs corresponding to the given nouns and translate them:

check to check [IPOBEPSThH

spark

brush

repair

slow (ad))

4. Put down the Russian equivalents of these word combinations. Translate

them back into English (orally).

air gap

brush sparks

slow speed

excessive speed

safety devices
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5. Answer these questions:

1. What do motors’ faults result from?

2. Are there any faults that can be ignored?
3. What makes motors’ service life shorter?
4. What does voltage supply stop result in?

5. What processes show the (dis)advantages of devices?

6. Are the words: spark, short, slow, brush, fault, load, test nouns? Are they

verbs? Translate the sentences into Russian:

. New motors are given a no-load and under a load tests.

. When the motor is tested it should produce no abnormal noise.

. In case this noise appears the motor must be disconnected.

. This generator must be checked; one should give it a test.

. The motor’s brushes seem to be sparking. Can you see the sparks?

. The windings of the coil are shorted. | have detected a short in the windings.
. The armature rotates slowly; let’s check it up!

. The speed of rotation is too excessive; it must be slowed down.

O© 0O ~N O W ~ W N B

. In case the rotor brushes against the stator, the motor operates slowly. The

faulty brushes should be replaced.

Faults of Motors and Ways of Their Repair

Motors may have different faults. A faulty motor does not start, or, when it is
started, it operates at an excessive speed.

Its brushes may spark and its windings and the commutator may be overheated
and burnt. Besides, a motor may produce an abnormal noise, etc. All these and
other faults should be detected and repaired.

In case the motor does not start it may have different faults (see the table):
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Table

Possible causes of faults Ways of repair
1. Fuses are faulty. 1. Replace the fuses.
2. Motor is overloaded. 2. Reduce motor load.

3. Circuit in armature winding has an 3. Repair the armature winding.

open.
In case the motor, when started, stops:
1. Rheostat is shorted. 1. Check the rheostat and repair it.
2. Rheostat switches from one position | 2. Slow down operation of rheostat
to another. handle.

Brushes may spark in case:

1 Motor is overloaded. 1. Reduce the load and remove

overload.
2. Brushes are in poor condition. 2. Replace the brushes.
3. Pressure is low. 3. Adjust the pressure.
4. Pressure is excessive. 4. Adjust the pressure.

In case the armature winding is overheated:

1. Motor is overloaded. 1. Remove the overload.

2. Check for slowing down the speed

2. Ventilation fails to operate properly. of the motor

In case of abnormal motor speed:

1. Motor is overloaded. 1. Reduce the load.

2. Rotor circuit has poor contact. 2. Repair the shorting mechanism.

In case rotor brushes against stator:

Rotor brushes against stator. Adjust air gap.
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7. Complete the sentences using the correct variant:
1. A motor with a fault a) operates normally.

b) operates poorly.

2. Motor brushes spark in case a) they are in normal conditions.

b) they are in poor conditions.

3. Burnt commutator should be a) replaced.
b) repaired.
4. Brushes may spade in case a) pressure is low.

b) pressure is excessive.

5. Air gap is adjusted in case a) the rotor brushes against the stator.

b) the stator brushes against the rotor.

8. Answer these questions:

1. When does a motor operate poorly?

2. What should be done in case the motor is overloaded?

3. What should be done in case the fuses are faulty?

4. What should be done in case the rheostat is shorted?

5. What should be done in case the brushes spark?

6. What should be done in case the pressure is low?

7. What should be done in case the ventilation does not operate?

8. What should be done in case the rotor brushes against stator?

9. Say a few words about your electrical engineering laboratory. Are there
any faulty devices in it? Have a talk with your groupmate about the faults

and the ways to repair them.
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10. You know that all electrical devices and installations are constructed of a
certain number of components. To these components belong electric power
sources, wires, cables, buses, switches, fuses, resistors, rheostats,

capacitors, transformers, motors and others.

Let us have a talk about these components. Speak with your groupmates
about their types, their use, operation, possible faults and ways of their
repair. Use the table below:

Circuit components Symbols

Electric energy source

D.c. motor

E
—( : ) +

D.c. generator 0=

(M

Chemical power source (primary or storage cell) —=qf—
Electric lamp X
Electric connection, removable and permanent e o g
Switches, single- and double-pole switches \: \L\l
Fuse ——
Load, resistor ——
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Safety earthing system é

Rheostat, or variable resistor B o S

Transformer, air-core T § § T
Iron-core T §i§ T

Capacitor, fixed C, variable C ,«;J:} ??*é'

11. Draw schemes of circuits and devices constructed from these components.

Have a talk with your groupmates about them:

1. Connect four resistors, two voltage sources and a switch in series. Speak
about the construction and the operation of the circuit.

2. Connect several resistors and cells in series-parallel. Suppose that one of the
resistors gets open; what does it result in? Suppose that a whole set gets
open. What does it result in?

3. Measure the value of current (voltage, power, resistance) in the circuit. Use
proper meters. Speak about the way you connect the meters to the circuit.

4. Take the proper components and construct an earthing protection system.
Draw its scheme. Speak about its operation.

5. Draw a scheme of a thermal relay. What components are necessary for it?

6. Draw a scheme of an overhead transmission line. Speak about its operation.
What are its possible faults?

7. Draw a scheme of a substation. Speak about its operation and about its

possible faults. What are the ways of their repair?
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Unit Thirty [30]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

to achieve [o'tfiv] JOCTUTATh

to belong (to) PHUHAJICKATh, OTHOCUTHCS (K)

to feed CHa0XaTh, IUTAThH

to determine [dr'to:min] OTIpENeNISITh

to relate OTHOCUTKCA (K), OBITH CBSI3aHHBIM (C)
predominant [pri’dominant] peo0Ia aroIIHi

graph [gra:f] KpHuBasi, Tpaduk

national HAPOJIHOC XO3SIMCTBO

2. Read the words and put down their Russian equivalents. Then translate

them back into English (orally).

[ keertkta 'ristik] characteristic —
[mju: nisipl] municipal —
[1'lektrifar] to electrify —
['hardrou] hydro —
['proriad] period —

3. Distribute the words below into three columns:

action process doer

utilizer, protect, distribution, utilize, protection, distributor, consumption,
consume, utilization, consumer
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4. Put down the Russian equivalents of these word combinations. Translate

them back into English (orally).

a. load graph

lighting load

power load

b. power utilizing devices

parallelly operating plants

enterprises utilizing power

5. Complete the sentences translating the words in brackets:

1. Water-turbine (3aBozsi) are called hydroturbines.
2. Load graph (onpenensier) the operating load (ycnoBus).
3. Economical (morpebaenme) of electric power (mocturaercs) by

interconnected operation of power plants.

Electric Power Consumers and Power Systems

An electric power consumer is an enterprise utilizing electric power. Its
operating characteristics vary during the hours of day, days and nights, days of
week and seasons.

All electric power consumers are divided into groups with common load
characteristics. To the first group belong municipal consumers with a predominant
lighting load: dwelling houses, hospitals, theatres, street lighting systems, mines,
etc.

To the second group belong industrial consumers with a predominant power
load (electric motors): industrial plants, mines, etc.

To the third group belongs transport, for example, electrified railways. The

fourth consists of agricultural consumers, for example, electrotractors.
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The operating load conditions of each group are determined by the load graph.
The load graph shows the consumption of power during different periods of day,
month, and year. On the load graph the time of the maximum loads and minimum
loads is given.

Large industrial areas with cities are supplied from electric networks fed by
electric power plants. These plants are interconnected for operation in parallel and
located in different parts of the given area. They may include some large thermal
and hydroelectric power plants.

The sum total of the electric power plants, the networks that interconnect them
and the power utilizing devices of the consumers, is called a power system. All the
components of a power system are interrelated by the common processes of
protection, distribution, and consumption of both electric and heat power.

In a power system, all the parallelly operating plants carry the total load of all
the consumers supplied by the given system.

The building up of a power system is of great importance for the national
economy. An economical utilization of the power plant installations and of the
sources of power is achieved by interconnected operation of a series of power

plants in a common power distribution system.

6. Answer these questions:

1. What enterprises are called electric power consumers?

2. When do their operating characteristics vary?

3. What consumers belong to the four different groups?

4. What conditions does the load graph determine?

5. What type of system is called a power system?

6. What processes interconnect the components of a power system?

7. In what way is an economical utilization of power installations achieved?

7. Describe a power system and its operation.
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Unit Thirty-One [31]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

auxiliary [0:g ' z1l1ar1] BCIIOMOTaTeIbHbIH, J00aBOYHBIH
breaker BBIKJIFOYATE b, IPEPHIBATEIIb
busbar coOuparenpHas IUHA

feeder unep

flexible THOKHIA

to comprise [kom 'praiz] BKJIIOYATh B ceOs

to distribute [dr'stribju:t] pacrpenensTh

as ... to YTO KacaeTcs

as well as TaK e, KaK 1

2. Put down the Russian equivalents of these word combinations. Translate

them back into English (orally).

circuit breaker

auxiliary units

distribution centre

flexible construction

reliable operation

switch gear bus

hydraulic as well as solar sources
of energy

as to phase-word motors
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3. Fill in as well as, as to and translate the sentences:

1. Excessive starting current may result in fluctuations in the voltage ... in other
faults of the motor.

2. ... A.C. motors they are subdivided into single- and three-phase motors.

Substations

A substation is designed to receive energy from a power system, convert it and
distribute it to the feeders. Thus a substation serves as a distribution centre.
Substations feed (supply) various consumers provided that their basic load
characteristics are similar. Therefore the energy is distributed without
transformation of the voltage supplied.

Common substations comprise isolators, switchgear buses, oil circuit breakers,
fuses, power and instrument transformers and reactors.

Substations are classed into step up and step down ones. The step up substation
includes transformers that increase the voltage. Connected to the busbars of the
substation are the power transmission lines of power plants of the system.

As to step down substations, they reduce the voltage to 10 or 6 kV. At this
voltage the power is supplied to the distribution centres and to the transformer
substations of power consumers.

A transformer substation serves for transmitting and distributing electric
power. It comprises a storage battery, control devices and auxiliary structures.

Transformer substations are classed into indoor and outdoor; both types are
used for feeding industrial enterprises. Compared to other types of substations,
transformer substations have certain advantages. They have flexible construction
and easy and reliable operation. In case of a fault in the left-hand section, the main
circuit breaker opens while the normally open section circuit breaker closes and
puts the voltage of the section to normal. Power from a substation is delivered to

distribution centres.
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4. Complete the sentences using the correct variant:

1. A substation serves a) to consume energy.
b) to distribute energy.

C) to convert energy.

2. A substation feeds consumers  a) with various load characteristics.

b) with similar load characteristics.

3. The lines of power plants are  a) to the busbars.

connected b) to the switchgear.

4. A substation comprises a) the main elements.

b) the main and auxiliary elements.

5. Flexible construction is a) an advantage.

b) a disadvantage.

5. Pair work. Put these questions to your groupmate, and ask him/her to

answer them.

1. What does a substation serve for?

2. What type of consumers does a substation feed?

3. What parts are the power transmission lines connected to?
4. What components does a substation comprise?

5. What types are substations classed into?

6. What are advantages of a transformer substation?
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Unit Thirty-Two [32]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

blade JIOTIaCTh

level ypOBEHb

magnitude [ ' magnitju:d] BEJIMYMHA

head [hed] (30.) Bepx, BepxylIlKa
plant [pla:nt] CTaHIIHSI, 3aBO]T
runner poTop

shaft [fa:ft] IIPHBO/I, BaJT

to rotate [routert] BpamaTh(cs)

to influence BJIMSTH

to fluctuate [ flaktfuert] KOIe6ATHCS

2. Put down the Russian equivalents of these word combinations. Then

translate them back into English (orally).

runner blade

turbine runner

turbine shaft

water level

water head

large capacity power plant

magnitude of the water head

daily inflow of water

turbine runner shaft
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Hydroelectric Power Plants

Hydroelectric power plants are built on rivers. Large-capacity hydroelectric
power plants are commonly located at considerable distances from the consumers
of electric power.

The production process at these plants is rather simple: the water flows into the
hydroturbine runner, acts upon the runner blades and rotates the runner and the
turbine shaft.

The generator shaft is connected to the turbine runner shaft. The difference in
the water level influences the power capacity of a plant, i.e. the magnitude of the
water head and the daily inflow of water fluctuates considerably according to the
season.

The production process is different at power plants of different constructions
and of different kinds. In atomic power plants, for example, it is not so simple as in

hydroelectric plants.

3. Complete the sentences using the correct variant:

1. Hydroelectric power plants are  a) on rivers.

built b) on waterfalls.

2. Large-capacity power plants are a) at a short distance from consumers of
located power.
b) at a considerable distance from

consumers of power.

3. The production a) is very complex. process at the plants

b) is rather simple.

4. The power capacity of a plant a) remains constant.
b) changes considerably.

c) is influenced by the difference in the
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water level.
5. The daily inflow of water a) fluctuates according to the
consumption.

b) fluctuates according to the season.

6. The production process a) depends upon the construction of the
plant.
b) is the same at power plants of different

constructions.

4. Pair work. Put these questions to your groupmate and ask him/her to

answer them:

. On what sites are hydroelectric power plants built?

. Are large-capacity plants located far from consumers of power?

. Is the production process at the plants simple or is it complex?

. What influences the power capacity of a plant?

. According to what factors does the daily inflow of water fluctuate?

. Does the production process at the plant depend on its construction?

~N oo o1~ W DN P

. Do you know that a thermal power plant seldom has an efficiency more than
40%?
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Unit Thirty-Three [33]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

exchanger

steam

tube

dust

attending personnel
to deliver

to pollute

to shield

2. Put down the Russian equivalents of these

translate them back into English (orally).

a. auxiliary units
steam generator
heat exchanger

fuel consumption

[1ks tfeind39]

[ pa:sanel]

[i:1d]

b. water to be heated in the reactor

water to be converted into steam

steam to be fed into the
turbogenerator
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c. the polluted atmosphere

utilized nuclear fuel

shielded concrete walls

Atomic Power Plant

Atomic power plants are modem installations. They consist of several main
units and a great number of auxiliary ones.

In a nuclear reactor uranium is utilized as a fuel. During operation process
powerful heat and radioactive radiation are produced. The nuclear reactor is cooled
by water circulation. Cooling water circulates through a system of tubes, in which
the water is heated to a temperature of 250-300°C. In order to prevent boiling of
water, it passes into the reactor at a pressure up to 150 atmospheres.

A steam generator includes a series of heat exchangers comprising tubes. The
water heated in the reactor is delivered into the heat exchanger tubes. The water to
be converted into steam flows outside these tubes. The steam produced is fed into
the turbogenerator.

Besides, an atomic power plant comprises a common turbogenerator, a steam
condenser with circulating water and a switchboard.

Atomic power plants have their advantages as well as disadvantages. The
reactors and steam generators operate in them noiselessly; the atmosphere is not
polluted by dust and smoke. As to the fuel consumption, it is of no special
importance and there is no problem of fuel transportation.

The disadvantage of power plants utilizing nuclear fuel is their radiation.
Radioactive radiation produced in the reactors is dangerous for attending
personnel. Therefore, the reactors and steam generators are installed underground.
They are also shielded by thick (up to 1.5 m) concrete walls. All their controls are
operated by means of automatic devices. These measures serve to protect people

from radioactive radiation.
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3. Complete the sentences using the correct variant:

1. A nuclear reactor is used in a) wind-power plants.

b) atomic power plants.

2. A nuclear reactor is cooled by a) water circulating in tubes.

b) oil circulating in tubes.

3. Water is passed into the reactor a) at a low pressure.

b) at a high pressure.

4. High pressure a) activates boiling of water.
b) prevents boiling of water.
6. Circulating water flows a) inside the heat exchangers.

b) outside the heat exchangers.

7. Attending personnel is shielded by  a) thick concrete walls.

b) thick metal walls.

4. Pair work. Put these questions to your groupmate and ask him/her to

answer them:

1. What are the main units of an atomic power plant?

2. By what means is the nuclear reactor cooled?

3. At what pressure does the water pass into the reactor?

4. What types of power plants pollute the air with dust and smoke?
5. Why is it necessary to protect attending personnel?

6. By what means is it done?
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Unit Thirty-Four [34]

1. a) Cover the right column and read the English words. Translate them into

Russian and check your translation.

b) Cover the left column and translate the Russian words back into English.

concrete
environment
fission
(stainless) steel
vessel

waste

to confine

to release

to withstand

to dispose

['ko:pkri:t]

[1n'varoranmant]

['fifon]

[kon'fain]

[ri'li:z]

O0eToH

OKpYJKarolmas cpeaa
paclerieHue
(HeprkaBerolas) cTaib
cocyn

OTXOJIBI

3aKJII0YATh

BBIITyCKaTh, OCBOOOKIATh
IIPOTUBOCTOS T

YCTpaHsITh, yOUPATh

2. Put down the Russian equivalents of these word combinations. Then

translate them back into English (orally):

nuclear fuel
nuclear fission
steel vessel
reactor vessel
fission release
sealed tubes

concrete housing
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waste products

nuclear waste

shielded cylinders

Protection Against Environmental Pollution

Any operating nuclear power plant releases fission products into the
environment, which causes environmental pollution.

To prevent the harmful effects of nuclear power release, the nuclear power
plants are supplied with protective installations that serve as barriers to the
pollution.

First, the nuclear fuel and the fission products are confined within sealed tubes
made of stainless steel or zirconium. Then the assembly of tubes is placed in a steel
reactor vessel. And finally the steel reactor vessel is placed in a large steel and
concrete housing.

As to the hot radioactive waste products they are disposed in heavily shielded

cylinders. The cylinders are buried 305 to 610 metres underground.

3. Complete the sentences using the correct variant:

1. A nuclear power plant releases  a) liquid products.

b) fission products.

2. Operating nuclear power plants  a) pollute the environment.

b) prevent the pollution.

3. The protective power plant a) produce the release of fission products.

installations b) prevent the release of fission products.
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4. The sealed tubes are made of

5. The fission products are

confined

6. The steel reactor vessel is

placed

7. The waste products are

disposed

a) bronze.
b) stainless steel.
a) within sealed tubes.

b) within open tubes.

a) in a concrete housing.

b) in a zirconium housing.

a) in an open vessel.

b) in shielded cylinders.

4. Pair work. Put these questions to your groupmate and let him/her answer

them:

1. What kind of products does the operating nuclear power plant release?

2. What installations are used to prevent the harmful effects of a nuclear power

plant operation?

3. What material are the tubes made of?

4. Where are the fission products confined?

5. In what part of the installation is the reactor vessel placed?

6. In what way are the hot radioactive waste products disposed?
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2. Grammar Revision

IloBTOpEHNE rPAMMATHKH

Word Formation

Cnoeoobpaszosanue

YroObl pazinyaTh 4acTH pe4YHd, HAJO 3HATh Cy(P(MUKCHI, C MOMOIIBIO KOTOPBIX

OHH 00pa3yrOTCSl.

Cyguxcoi
-acy

-age
-ance/-ence
-ancy/-ency
-ation
-dom
-er/-or

-ics
-ion/-tion
-ment
-ness

-ship

-th

-tude

Suffixes of Nouns

Cyddukcol cymecTBUTEIbHBIX

Who? What?
Llpumepuol Ilepesoo
supremacy T1aBEHCTBO

advantage; damage
resistance; existence
discrepancy; efficiency
foundation

freedom

consumer; conductor
electronics

installation; direction
equipment; requirement
readiness; usefulness
leadership

length

magnitude
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MIPEUMYIIECTBO; MTOBPEKICHHE
COTIPOTHUBJICHUE; CYIICCTBOBAHKE
pasHoracue; 3QPEeKTUBHOCTD
OCHOBaHHE

cBoOo/1a

NOTPeOUTENh; IPOBOTHUK
AIIEKTPOHUKA

YCTaHOBKA; HaITpaBJICHUE
obopynoBaHue; TpeboOBaHUE
TOTOBHOCTB; TTOJIE3HOCTH (T10J1h32)
PYKOBOJICTBO

JJTAHA

BCJINYHWHA



-ty/-ity capacity; conductivity €MKOCTb; IIPOBOIUMOCTD
-ure measure; nature Mepa; Ipupoaa

-ist scientist YUEHBIH

1. Underline the stems in the following words:

leader, ability, contribution, carrier, compactness, development, altitude, width,

mechanics, pessimist, relation, friendship, storage, boredom, quantity

Suffixes of Verbs
Cyddukcsl ri1arojion
What to do?
Cygghuxcot Ilpumepwi Ilepesoo
-ate to generate FeHEpHUPOBATH
-ute to contribute COICHCTBOBATH
-en to shorten YKOpaYMBaTh
-ize to magnetize HaMarHUYUBAaTh
-ify to simplify yIpoIiaTh

N

. Which of the given words are nouns, verbs? Why?

practice, wide, wilderness, practise, electrifier, compute, amplitude, electrify,

pretence, organize
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Cygghuxcoi
- |y
-ward(s)

-wise

Cyguxcoi
-able/-ible

-al
-(an)eous
-0us
-ant/-ent
-ate
-que
-ic/-ical
-ior

-ive

-ful

-less
-like
-ory

-y

Suffixes of Adverbs
Cydpuxcol napeunii

How?

Ipumepor
mainly
afterward(s)

clockwise

Suffixes of Adjectives

Ilepesoo
TJIABHBIM 00pa3om
BITOCIICAICTBHH, TOTOM

10 YaCOBOW CTPENKE

Cyddukchl npuiarateJbHbIX

Ipumepor

considerable,

possible fundamental
simultaneous; advantageous
various; dangerous

important, efficient

aggregate
unique
basic
superior
positive
useful
useless
humanlike
compulsory

noisy

What kind of?

llepesoo

OCHOBHOU

3HAYUTEIbHBINA, BO3MOKHBIMN

OJIHOBPEMEHHBII; OJIaronpUATHBIN
pa3IUYHBIN; OMACHBIN

Ba)KHBIN, 1ICHCTBEHHBIN

00111, COBOKYITHBIN

YHUKaJIbHBIN

OCHOBHOU

BBICILINH, JIyYLIAN

MOJIOKUTETHHBIN

MOJIE3HBIN

O€ECIIOJIE3HBIN

YeJIOBEUHBIN

00sA3aTeIbHbIA

IyMHBIN
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3. Which of the words are adjectives, adverbs? Why?

easily, equal, noisy, numerous, faulty, anticlockwise, eastwards, well, carelessly,
powerful, traceable, good, simply, comfortable, useful, northward, dangerous,

businesslike, naturally, inferior, bad

4. Distribute the words into four columns.

Model: what? what kind of? what to do? how?

use useful to use usefully

insulator, failure, fail, addition, additional, overestimate, equal, equalize,
equality, equally, different, differ, difference, resist, resistance, resistivity,
resistant, commonly, consumer, faulty, impossibility, carelessly, number,
numerous, possible, clockwise

5. a) How many parts does each word consist of? What are the stems?

Model: un-doubt-ed-ly

failure, indifferent, uncommonly, unequality, numerously, uselessly, noiseless,

advantageous

b) Translate the words and their stems.

6. Form nouns by adding the suffixes -er, -or.

to work, to invent, to compose, to calculate, to operate, to act, to react, to emit,

to transmit, to use, to combine
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7. Form adverbs from adjectives by adding the suffix -ly:
easy, reasonable, usual, special, physical, functional, real, regular, magnetical,
different, logical, mathematical, subsequent, consequent

8. a) Choose the proper suffixes and add them to the stems.

stems: equal-, foil-, add-, differ-, success-, common-, resist-

suffixes: -ure, -ly, -ence, -ition, -ful, -less, -ance, -ness

b) Translate the new words.

9. Form adjectives. Choose the proper suffixes and add them to the stems.

stems: differ, advantage, metal, structure, resist, use, reason, control, base

suffixes: -ous, -ic, -less, -ful, -able, -ent, -ant

10. Translate into Russian in writing:

1. Oxygen combines directly with nearly all elements.

2. Plastic materials are relatively new insulating materials.

3. Polythene cables have numerous advantages.

4. The importance of semiconductors for modem science cannot be

underestimated.

o1

. Semiconductors conduct electricity less efficiently than metals.
6. The method proved to be efficient.
7. What resistance materials are in common use today?
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Ilpucmasku
a-/ab-
anti-
co-/con-
counter-
de-

dis-

en-

ex-
im-/in-/ir-
inter-
mis-

non-

out-

over-

re-

semi-
sub-
super-
un-

under-

Prefixes

IIpucraBku

Ilpumepni

aperiodic; abnormal
anti-aircraft
co-axial; convergent
to counteract

to desalt
disadvantage

to enlarge

ex-president

impossible; insignificant;
irregular
interconnection;
interdependence

mislead
non-conductor
output

to overestimate
to reconstruct
semiconductor
submarine
superconductor
unequal

to underestimate
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Ilepesoo

HETNEPUOANYHBIN; HCHOPMaJIbHBIN
MIPOTHUBOBO3TYIIIHBIN

UMEIONTUN OOIIYIO OCh; CXOIAIIUICS
MPOTHUBOICHICTBOBATH

00eCCOoJINTh

HEJOCTAaTOK

YBEITUYUBATH(CS)

OBIBIIIMI TIPE3UJICHT

HEBO3MOXXHBIN; HE3HAUUTEIIbHBIN;
HEpETyJIAPHBIN

B3aUMOCBS3b; B3aMMO3aBUCUMOCTb
BBOJIUTH B 3a0JTyKACHUE
HETIPOBOJIHUK

MOIIIHOCTb; BBIITYCK
MEPEOLICHUBATD

MepECTPanBaTh

MOJIYTIPOBOJHUK

MOJIBOAHBIN; OABOJHAS JIOAKA
CBEPXITPOBOJIHUK

HEPaBHBIN

HETOOLICHUBATH



11.

12.

13.

14,

Read the following words. What are their prefixes, stems, suffixes?

Translate the words into Russian:

generate, inefficient, abnormally, underproduction, anticlockwise,
counteraction, demagnetize, superconductor, unequality, misunderstand,
unequally, equality, interrelation, non-conductor, input, simplify, waterless,
irregularity, redden, enlargement, unreadable, southward, clockwise, fully,

noisy, typically, impossible, superconductor

Translate the following commands:

1. Learn the rule, please.

2. Use additional resistors, please.

3. Include the data into the common list.

4. Do not underestimate the advantages of the new resistors!

5. Do not use the instrument.

Learn the following commands:

1. Heat the magnet, please!
2. Switch off the power, will you?
3. Use the superconductor!

Translate into Russian in writing:

Energy is the capacity for doing work. The various forms of energy,

interconvertible by suitable means, include potential, kinetic, electrical, heat,

chemical, nuclear, and radiant energy. Interconversion between these forms of

energy occurs only in the presence of matter.

In the absence of matter energy can only exist in the form of radiant energy.
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Test
Choose the correct form:

1. The aluminium plant is a (consumer, consumption) of the (local, locally)
generated electric power.

2. The (new, newly) built shops are (importance, important) for the future of the
power plant.

3. Nuclear energy is energy released during a nuclear (reactor, reaction) as a result
of (convertible, conversion) of mass into energy.

4. Uranium is a (comparison, comparable, comparatively) rare element.

5. The most (importance, important) problems in (atom, atomic) power (generator,
generation) are connected with the reactor. Reactor (technologist, technology) is
still in (progressive, progress). The light-water reactor types seem most

(usefulness, usefully, useful).

Conversion

Konsepcust

B omimune OT pycckoro si3plka, B aHTJMHUCKOM SI3BIKE OJHO M TO KE CJIOBO
MOXXET BBICTYNIaThb B IPEUIOKEHUM B KA4ECTBE pPa3HbIX 4dacTted peun. Tak, B
JAHHBIX HIKE TMPEIIOKEHUAX CJIOBO Water sBisercs cyuiecTBUTENbHbIM (1),
IJ1aroJioM (2), Urpaet pojb NpuiiaraTesbHoro (onpeneneHus) (3), iBaseTcs YacThIO

CJI0’KHOTO cJioBa (4).

1. Water is necessary for life. — Boma HeoOxoauma 1Sl )KU3HH.

2. Water the flower-bed, please. — IToneii(te), moxkanyiicra, KIrymoy.

3. Water mills served a source of energy. — BoasiHble MENBHHUIBI CIYKHIH
HUCTOYHUKOM SHEPTHUH.

4. water-supply system — cucrema BoAOCHAOKCHHUS

water-proof watch — BogoHenpoHUIIaeMbIe Yachl
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3HaueHus MOJOOHBIX CIIOB M WX MEPEBOJ Ha PYCCKUU S3BIK 3aBUCAT OT TOTO,
KaKUM YJICHOM NPEIJIOKEeHUs] OHU SIBIAIOTCS. OHU MOTYT OBITh MOJICKAIINM,
CKa3yeMbIM (WM €ro 4acThl0), ONPEACIICHUEM, OOCTOATEIbCTBOM. DYHKIIHIO
CJIOBA TIOMOTA€T OTPECIIUTh TBEPIbIA MOPSIIOK CJIOB B aHTJIMICKOM MPEIJIOKEHUH

1 KOHTCKCT.

15. Look up the meanings of these words in a dictionary, if necessary. How
are they translated in the sentences below? Mind the word order.
a) place, iron, lift, house, light, heat, use, form, change, wire

1. The conductor wires are placed high up.

2. Electromagnets lift iron weights.

w

. The plastic box houses the conducting and the insulating elements of the
apparatus.

. The house is lighted and heated by solar energy.

. The light went out. Light the candle, please.

4
5
6. After the metal was heated it changed its colour to a red heat.
7. Numerous changes are taking place in the uses of atomic energy.
8. Electric power is used universally.

9. The newly made invention has a great number of uses.

10. The wire and the source form a circuit.
b) balance, amount, water, fuel, control, measure, cause, increase

1. The fuel-and-energy balance is important for industry.

2. Conductivity increases with heating.

3. The machine should be re-fuelled.

4. The amount of power used in the world in a year amounts to 12,000 million
tons of equivalent fuel.

5. Water barriers are crossed by submarine cables.

6. The instrument is foot-controlled by a pedal.
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30
40
50
60
70

7. Force and motion go together; one is a cause, the other, a result.

8. An electromotive force causes the electrons to move.
9. Control of the apparatus is placed on the panel.

10. The volt is a measure of electromotive force.

Numerals

YQucaumenvnoie
Zero ['zi:rou], [ou] 11 eleven
one [wan] 12 twelve
two [tu:] 13 thirteen
three [Ori:] 14 fourteen
four [fo:] 15 fifteen
five [farv] 16 sixteen
SiX [s1ks] 17 seventeen
seven ['sevn] 18 eighteen
eight [ert] 19 nineteen
nine [nain] 20 twenty
ten [ten]
thirty ['0a:t1] 80 eighty
forty ['fo:ti] 90 ninety
fifty [ fifti] 100 hundred
sixty ['siksti] 1000 thousand
seventy ['sevnti]
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[1'levn]
[twelv]
['05:'tin]
['f>:'ti:n]
['fif tin]
['siks'ti:n]
['sevn'tin]
[‘er'tin]

[ nam'ti:n]

['twenti]

[‘ertr]

[ 'nanti]

[ 'handrad]
[ 'Bauzond]



27 twenty-seven

51 fifty-one

118 one hundred and eighteen

365 three hundred and sixty-five

1,674 one thousand six hundred and seventy-four
5,803 five thousand eight hundred and three
75,000 seventy-five thousand

16. Read the following extracts aloud:

1. The initial world supply of minable coal amounted to 7.64 x 102 metric
tons, of which 65 percent occur in Asia, 27 percent in North America, 5 percent in
Western Europe, and only 2.4 percent in the three countries of Africa, South
America and Australia.

2. There has been a continuous trend toward higher transmission voltages ever
since the first a.c. power plant was built in 1886. By 1900 transmission lines at
40,000 volts were carrying power for distances up to 75 miles (120 km). In 1916 a
132,000-volt line was built to carry power for a distance of 55 miles (90 km). In
1948 the record was held by a 220,000 volt line. In 1948 the Hoover Dam’s
hydroelectric plant was sending power over a 287,000-volt line to Los Angeles,
about 275 miles (440 km) away. By 1959 maximum transmission voltages had
increased to 345,000 volts. In that year, in the United States there were 320,000
miles (515,000 km) of transmission lines carrying power at voltages above 23,000
volts and more than 3 million miles (4.8 million km) of distribution lines at 22,000
volts or less. By 1970, 560 miles (900 km) of transmission lines carrying power at
765,000 volts had been constructed. A transmission line operating at such a high
voltage has the capability to carry enough power to meet the needs of a city with a
population of one million people.

By 1990 10,200 miles (16,400 km) of 765,000-volt transmission lines had been
built in the US.

136



IIpocmoie u decamuunsvie Opoou

B mpoCThIX APOOSIX YHCIIUTENh BBIPAKACTCS KOJUUECTBCHHBIM YHCITUTEIILHBIM,
a 3HaMeHaTelb — MOPAAKOBBIM. Eciu duciuTens OONbINE EAWHUIBI, TO
3HaMeHaTe)lb UMeeT okoHJaHue -S: two fifths — dee namoix. B cmermannom gucie
[eJI0€  YKMCIO YHWTAeTCs KaK KOJMYCCTBEHHBIC UHCIHUTEIbHBIE, a ApOOb
npucoenunsiercss npu nomomu coroza and: five and two fifths — name u ose
NAMbIX.

B necaTudHbIX APOOAX «HYJIB» MPOM3HOCUTCS ZE€r0 WM O, 32 HUM CIIEAyeT
cioBo point (mouka) u 3aTem npoOw: o point five — noaw yenvix u nsame decsmoix.
Mexay LEenbIM YHCIOM U JCCATUYHON JIPOObI0 B AHTJIMHCKOM SI3BIKE CTaBHTCS

TO4YKa, a HC 3alIATas, KaKk B PyCCKOM A3LIKC.

Pronoun One

Mecmoumernue one

3nauenus one Ipumepor Ilepesoo
Nuclear energy is one SInepHast SHEpPTUS —
... OIVH U3 ...
of the forms of energy. oJHa U3 (HopM PHEPTHUU.
3aMeHHTEIh paHee The old turbine was a Crapas TypOuHa Obl1a
YHOMSIHYTOTO water turbine and the new | BoxHOiI1 TypOuHOi, a
CYIIECTBUTEIHLHOTO one is a steam turbine. HOBasl — IapoBast TypOuHa.
Cnenyer
HeomnpenenenHo-muaHOe One should control the
_ _ KOHTPOJIMPOBATh LIEMHYIO
HozsIeKamiee chain reaction.
peaKIHIo.
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17. Translate the sentences. Mind one.

. The second sputnik was launched about a month after the first one.

. There are many insulating materials from which one may choose.

. Some substances are efficient conductors, others, poor ones.

. One uses special devices to measure current, voltage, and resistance.

. The new method proved to be much more efficient than the old one.

. One knows that these installations do not operate on nuclear power.

. One must choose only one of those variants.

The Verb

T'nazon

The English Tenses

Bpemena znazona

Active Voice

JeiicmeumenvHulii (akmugHwlil) 347102

- Bpems
2
Present Past Future
| supply shall )
= _
= supplied > supply
©
<
— | supplies will
@ |am was shall A
(@)
S | _ _ be
[
£ |is supplying supplying ’ supplying
(@)
O |are were will
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have ) shall )

2 : : have

5 > supplied | had supplied > supplied
has will

_ Ghave shall )

(&)

%’; > been had been supplying > have been

g E supplying supplying

Ol has ) will J

18. State the tense forms of the following verbs.

Model:  link — Present Indefinite (active voice)

does not link — Present Indefinite (negative form)

is circulating, have not moved, transmits, emitted, did not emit, has burnt, will

not operate, act

19. Put down the tense forms of the verbs.

Model: to lower — Pres. Perf. have (has) lowered
to heat — Past Indef. —
to discharge — Pres. Contin. —
to remove — Pres. Perf. —
to bum — Pres. Perf. Contin. -
to waste — Future Ind. -
to demand — Past Perf. —
to move — Future Perf. —
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20. Translate these negative sentences into Russian. What is the difference

between the English constructions and the Russian ones?

o W s, W N

. No charges can move in an open circuit.

. Nothing less than a map of the Universe is planned by the research.

. No special equipment is necessary to carry out the experiment.

. A current which does not change its polarity is called a direct current.
. A dry battery is a type of a small battery containing no free liquid.

. The efficiency of a machine can never be greater than unity; it is often

given as a percentage.

. A fast reactor is a reactor in which little or no moderator is used and in

which, therefore, the nuclear fissions are caused by fast neutrons.

. Electrically safe locations are those where conditions causing extremely

high danger of electric shock do not exist.

.No electric device has only advantages. All of them have also

disadvantages.

21. Put down the negative form of the following verbs.

Model: moved — did not move

required -

was operating -

links -

has demanded -

will have been replaced -

release -

is transmitting -

fissioned -
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Passive Voice

Cmpadamenvhutii (naccusHbwlit) 3a102

= Bpems
Z
Present Past Future
o lam ) was ) shall
I= : : be
3 is > supplied > supplied supplied
~ |are were will
@ lam ) was
§ is \ being \ being B
b= supplied supplied
(@
O | are Y, were
have shall
B
£ been . had been supplied have _been
S supplied supplied
has will

22. State the voice and the tense form of the following verbs.

Model:

was removed — Past Indefinite Passive

is discharged

was being discharged

has discharged

had not been attached

Is circulating

will not be heated

extends

does not maintain
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IS not maintained -

will be linked -

will release —

will have been removed —

23. Change the sentences into questions:

1. There are various types of nuclear reactors.
2. The use of underground transmission lines must be increased.
3. The fuel can be enriched uranium.

4. The fission heat is used to generate steam, which drives a turbine generator.

24. Think of three questions of your own about each of the given sentences.

Put them down.

1. Electric charges are acted upon by forces when they move in the magnetic
field.

2. Copper has been used as a conductor since the beginning of the industry.

3. Nuclear reactors decrease air and land pollution but they increase thermal

and radiation pollution.

25. Use the required tense form. What are the meanings of the word time in

the sentences?

1. The experiment (repeat) many times.

2. The power which (radiate) as light is almost three times as great as that
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radiated as heat.

3. It (know) that iron molecules are magnets at all times.

4. Under ordinary room lightning the resistance of transistors (decrease)
millions of times.

3. Ruby crystals about ten centimetres long can (intensify) light ten times.

6. The density of a semiconductor laser radiation (be) hundreds of times as
great as that of the ruby laser.

7. The power which (transmit) along a wire is the product of the voltage times

the amperage.

PexoMeHanuu mo nepeBoay

IlepeBo aHTTTUICKOTO MPEJIOKEHU HE CIeyeT HauMHATh C MEPBOTO CJIOBA.
JIro0oe mpeaoxkeHre HaJa0 JH0YUTATh 10 KOHIIA U JIUIb MOCIE 3TOTO OCMBICTUTH
ero u 0()OpMUTH CPEJICTBAMU PYCCKOTO S3BIKA.

Ecnu moHumanue (mepeBoja) TPEIIOKEHHS BBI3BIBACT  3aTPyJAHEHUE,
PEKOMEHAYETCSl TPEeXIe BCEro OINpeneauTbh B HeM ckazyemoe. Ckazyemoe
COCTaBJISIET  CMBICJIOBOM  IIEHTP TMPEIJIOKEHMS, 3aHUMAET OTHOCHUTEJIbHO

MOCTOSIHHOE MECTO M OOBIYHO UMEET (POpMaJIbHbIE MPU3HAKH.

@OpMaJleble RPU3HAKU CKA3)YemM0o20

-S ... makes ...

- ... make ...

- ed (um ocobas popma y HenpaBuIbHBIX Tiiarosios) ... made ... dried ... played ...
am, is, are ... 1s (are) making ...

was, were ... was (were) made ...

have, has, had ... have (has, had) made ...
must, should ... must (should) make ...

143



have (has, had) to ... have to make ...

am (is, are) to ... are to be made ...
was (were) to ... was to make ...

do, does, did ... does not make ...
can, could ... can (could) make
may, might may (might) have made
will, would will (would) make
shall, should shall (should) make
ought to ought to make

26. Copy the following sentences. Underline the predicates (ones in the Passive

Voice with two lines). Translate the sentences into Russian.

1. A gas-cooled reactor is a nuclear reactor in which the coolant is a gas.

2. The lowest temperature theoretically possible is called the absolute zero.
3.
4

. The transmission lines are interconnected in switching stations. These

What do substation power supply circuits depend on?

network interconnections are referred to as buses.

. In a power network the large blocks of electric power are transmitted on the

grid of transmission lines. From the grid, power is being subdivided into
smaller blocks and fed into the subtransmission parts of the power network.

Finally, the consumers are being serviced from the distribution network.

. The energy industry is undergoing considerable development.
. The world power capacity is doubling about per decade.
. Development of nuclear power plants for civil use began in the mid-1950s.

. In order to meet demands for power during the day, utilities have been

turning to other forms of hydroelectric systems.

10. In the electric generating field as well as in the electric transmission and

storage-technology areas considerable attention is concentrated on the use
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of superconducting conductors because of their ability of losing their
resistance under certain conditions, namely at temperatures close to
absolute zero (-273°C).
11. The maximum voltage applied to a dielectric material without causing it to
break down and expressed in volts per mm is termed its dielectric strength.
12. Electrical loads or consumers in power installations are the various
arrangements and installations that are used to transform electric power

into mechanical, heat and chemical power, or energy.

27. Give negative answers to the following questions. Follow the model.

Model:  Will the circuit be powered by the DC supply? No, it will not.
The circuit will not be powered by the DC supply. It will be
powered by the AC supply.

1. Is the energy industry decreasing its activity?
2. Do nuclear power stations produce smoke?
3. Does the radioactive pollution from a reactor have only one form?

4. Is the result of pollution measurable by weight and volume?

28. Think of questions about the following sentences:

1. The first central electric power station was installed in 1882.

When ?

What station ?

2. Radioactive wastes damage man and his generation.

Who(m) ?

What wastes ?
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3. The use of water power and wind power began more than 2,000 years ago.

The use of what kind of power ?

When ?

4. The cooling water is drawn from a source and passed through the condenser.

What kind of water ?
What from?
What through?

29. Translate and compare. Mind variants of the predicate.

1. The device is faulty; you cannot/should not rely on its readings.

2. The cable is to/will be used to test the transmission line.

3. The electric field can be/may be thought of as consisting of a number of
lines of force.

4. Nowadays one must/can connect power stations into power grids.

3. One has to/should take safety precautions.

6. Deserts are to/may be turned into gardens by solar energy.

7. The current must/should be as small as possible not to melt the wires.

8. A fast reactor has to/is to/must be designed to produce more fuel than it

consumes.

9. The heat from the nuclear chain reactor can/is to be removed by the coolant.
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Test

Choose the correct form:

. One can (reduce, be reduced) heat losses in a transmission line.
. Heat losses should (reduce, be reduced) constantly and effectively.
. The output of machinery is steadily being (increasing, increased).

. Man has been constantly (increasing, increased) the output of machinery.

aa B~ W N -

. The main principles of energy production has (being, been) known to science for
a long time.

6. The energy industry (undergoes, is undergoing) considerable development.

7. Development of nuclear power plants for civil use (began, has began) in the

mid-1950s.

IlonHO3HAYHBIE U CIy:KeOHBbIE CJIOBA

Bce cnoBa B si3pIKe MOJPa3AENSIOTCS Ha IMOJTHO3HAYHbIE U ciy)eOHbie. K
ITOJTHO3HAYHBIM OTHOCSTCS CYIIIECTBUTEIIbHBIE, CMBICJIOBBIE  TJIAroJibl,
npuiaraTenbHble, Hapeuus, duciuTelbHple. Ciy)keOHble cloBa HE 0003HAYaroT
KOHKPETHBIX MPEAMETOB, IEHUCTBUM, KA4ECTB. B MpEemIOKEHUSAX OHU CBA3BIBAIOT
MOJTHO3HAYHBIC CJIOBAa M IIOMOTAIOT OOpaTHTh WX B CBI3HYIO peub. K umciy
CIIy’)KeOHBIX (MX Ha3bIBAIOT M «KOPOTKHE ciioBay — «SMall wordsy) oTHocsaTes
apTUKIIM, TIPEJIOTH, CIIY>KEOHbIC U MOJAJbHBIC TJIaroJibl, UX 3aMCHHUTEIIH, COIO3HI,
MOCJIENIOTH. 3HAHUE CIIYEOHBIX CJIOB M MOHMMaHUE MX POJIM HEOOXOIUMBI s
IrPaMOTHOT'O OCMBICJIIEHUS aHTJIMKACKOro TekcTta. He ciemyer, BbIKMCaB U3 CIIOBaps
MOJTHO3HAYHBIE CJIOBA, MBITATHCS CBS3BIBATH UX «MO cMbICTy». llepeBoj ciemyer

OCYHICCTBJIATD TOJIBKO C OHOpOﬁ Ha 3HAYCHUA KKOPOTKHUX CIIOB».
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30.

31.

32.

In the following examples the verb to be has different meanings. What are
they?

1. These stations can be linked up into a network.

2. It is advisable to link up these stations into a single network.
3. These stations are to be linked up into a single network.

4. Will the stations be linked up into a single network?

5. They are linking up the stations into a network.

Complete the sentences using the required prepositions: according to,

because of, through, of, at, for, by, during, in, in case of, into:

1. The power transmitted ... a wire is the product ... the voltage times the
amperage. ... resistive losses, it is desirable to transmit power ... low
amperage and high voltage. ... doubling the voltage, the capability ... a
given circuit can be quadrupled.

. Devices are classed ... the operation they are intended ... .

. This type ... aerial is useful and popular ... its small size.

. ... a faulty device its readings are not to be relied ... .

. Coal and oil contain sulfur ... concentrations ... a few percent.

D W A~ W

. As these fuels are burned, the sulfur is converted ... sulfur-dioxide gas. ...
the operation ... a plant, the sulfur-dioxide and other products are discharged

... the air stacks, some ... which are about 303 metres high.

Complete the sentences using the required conjunctions (both ... and, than,

until, since, provided, before).

1. Some devices work equally well ... on direct ... alternating current.

2. The set is used in regions without electricity ... it operates without a battery.
3. One should turn the knob ... a click is heard.

4. ... one flies to other planets one should collect as much information as

possible about them.
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33.

3. Glass becomes a conductor ... it is heated to a red hot.

6. A small current is cheaper ... great because the wires need not be so thick.

Give the English equivalents of the prepositions and conjunctions in

brackets and translate the sentences.

1. The energy (ms1) a nuclear power plant comes (u3) the heat released (Bo
BpeMsl) fissioning of uranium (B) a nuclear reactor.

2. There are two main differences (Mexmy) a nuclear power plant and a steam-
electric power plant. The nuclear power plant uses a nuclear fuel (BmecT0) a
fossil fuel, and it uses a reactor (BmecTo) a boiler.

3. (U3-3a) their high fuel consumption gas turbines are more expensive to
operate than steam turbines.

4. The radioactive pollution produced (B) a reactor has all three forms: gaseous,
liquid and solid.

3. The beta particles are dangerous for man (tak kak) they penetrate deep (B)
the matter.

6. Pump-turbine units are used (kak mist) pumping the water (Tak u Is)

driving electric generators.
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The Verbals

Henuunwvie popmur 2nazona

The Infinitive

Hngpunumue (neonpedenennasn gpopma 2nazona)

B anrnmiickom si3bike uMeeTcs 1mectb popm HHGUHUTHBA:

Active Passive
Indefinite to emit to be emitted
Continuous to be emitting -
Perfect to have emitted to have been emitted
Perfect Continuous to have been emitting —

[lepeBon uWHUHUTHBA HAa PYCCKUH S3bIK 3aBUCUT OT €ro (QPyHKIUU B

MNpCaAJIOKCHUN U OT CI'0 (I)OpMI)I.

34. Underline the infinitives in the sentences. Translate the sentences into

Russian.

1. To magnetize a body requires some energy.

2. In order to build the power plant near Northfield (USA), three miles of
tunnels were drilled.

3. The distance to be covered was equal to ten miles.

4. To reduce the power losses, thick wires should be used.

5. No additional components were used since they were not needed to actuate
the relay.

6. Various installations were used in order to transform electric power into
mechanical, heat, and chemical power.

7. At least 90 per cent of electric energy to be generated at present is a.c.
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35.

8.
9.

A.c. can be increased, or decreased to meet industrial requirements.
Gas turbines can be started within minutes, while steam plants may require

hours to be put into operation.

What forms of infinitives are used in the Infinitive Complexes given below

— Complex Subject or Complex Object?

1. Communication is supposed to have no limits nowadays.
2. The line appeared to be demagnetized.

3.
4

. The output of machinery is known to be steadily increasing all over the

Every battery is known to possess two terminals.

world.

. In some countries, the nuclear power plants are believed to produce about 80

per cent of the whole amount of energy.

6. The capacity of generating units was said to have been doubled.

7. What two conditions are necessary to cause an electric current to flow?
8.
9

. Nuclear plants are expected to be located away from urban areas.

Ebonite, rubber, and glass are considered to be good insulators.

10. The use of underground transmission lines is known to have been

increased.

11. By 1959, maximum transmission voltages were proclaimed to have been

increased to 345,000 volts.

12. The most important problems in atomic power generation are known to be

concerned with the reactor. The light-water reactor types seem to be most

promising.
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The Participle

Ilpuuacmue

B aHrnuiickom si3pIke UMeeTcs MATh (YOpM MPUUACTHS:

Active Passive
Participle | using being used
Participle 1l — used
Perfect Participle having used having been used

36. Copy the sentences below and underline participles. Say what forms of

participles are used. Translate the examples into Russian in writing.

1.

o B~ W DN

7.
8.
9.

. Having been

The energy lost in the capacitor appears in the form of heat being generated

in the dielectric.

. The problem being discussed is of no great importance for practice.
. The generators constructed at the plant have no commutators.
. The code widely used is called Morse code.

. While passing through the conductor, resistance results in the production of

heat.

insulated with polythene, the line was tested under
unfavourable conditions.

Having made a number of tests, the researcher got some useful results.
Having been tested under different conditions, the motors were put to use.

When being rubbed, some substances produce electric charges.

10. Decelerating trains and descending elevators use negative, or braking,

torque.

11.In what way is the transmitter controlled in an amplitude-modulated

system?
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37. Say which -ing and -ed forms are parts of the predicates and which are

38.

participles.

1.
2.

Water-turbine plants are called hydroturbines.
The measures discussed are to be used for determining the faults in the

conducting wires.

. The transmission system selected for everyday use is based on the combined

activity of telecommunication and computers.

. Being a semiconductor, germanium is widely used in transistors.

. Switch board is an assemblage of controlling and indicating devices

mounted upon a frame.

. The data obtained formed the basis for further activity.

. Gas coolants used to remove heat losses help to increase the current-

carrying capacity of the motor’s main parts.

. Water power is being used to drive a dynamo.

. Nuclear fuel is undergoing nuclear fission.

Which of the examples contain the Nominative Absolute Construction?

Underline «the doer» in the constructions.

1.

The reflected signal having been received, the distance to the object was

counted.

. Having been impregnated, paper is used as resistor.

. What is an electric arc? It is a discharge accompanied by a temperature of

over 3,000°C, produced when an electric current flows through a gap
between two electrodes, the current being carried by the vapour of the

electrode.

. Various kinds of windings used depend on the type of building and location.

The supplies required include metal conduits, boxes, fuses, and other

elements.

. Other factors being constant, the current is known to be directly proportional

to conductivity.
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The Gerund
T'epynouii

['epynnuit umeet 4eTbipe HOPMBI:

Active Passive
Indefinite supplyin being supplied
Perfect having supplied having been supplied

39. What are the forms of the gerund in the examples given below? Translate

the sentences into Russian.

1. Programming is the process of preparing, testing and correcting instructions
for a computer.

2. Is any metal capable of being drawn out into a wire?

3. After having been subjected to severe testing the material was recommended
for use.

4. A motor-starter is a device for starting motors from rest by the simple act of
closing the switch.

5. A constant speed of the device is maintained by supplying it with energy.

6. Steam is an important factor in producing usable energy because of the
power being created by its expansion.

7. 0ne of the problems modem research laboratories are working at is the
problem of finding materials that can serve as electrical conductors in fusion
reactors.

8. On having lost some of its electrons, the atom has a positive charge.
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40. Use Participle I, Participle Il or the Gerund of the verb in brackets and

41.

translate the sentences.

1.

o B~ W DN

(Cool) an electric conductor results in its reduced resistance to electric

current.

. What is the name of an (insulate) material (use) to prevent an electric shock?
. The (apply) technique brought about quite unexpected results.
. Mica is used as a dielectric due to (have) high voltage strength.

. The world’s first tidal power station, a plant on the Rance River in France,

began (operate) in 1966.

. Solar energy has been converted to electricity by (use) solar cells, which are

semiconductor devices (produce) from thin slices of silicon.

The Subjunctive Mood

CocnazamenvbHoe HAKNOHEHUE

Read the following sentences, containing the Subjunctive Mood forms.

Which of the sentences refer to the Present (the Future) and which to the

Past?

6.
7.
8.

. Zero-resistance transmission lines would be very economical!

. Without these means of communication the scientists would have great

difficulties in observing man-made satellites.

. If thin wires had been used in this device the wires would have melted.

. If the operators had used some additional components they would have been

able to actuate the relay.

. We know a moving magnet to induce a current in a wire, the effect being

stronger if the wire were in the form of a coil.

It was a job one could have done much better.

Without the Sun there would be no light, no heat, no energy of any kind.
Oxygen is an element of greatest importance to the Earth as all living things

would die without it.
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9. If it were not for lasers a great number of technological developments would
not have taken place.
10. In some hot countries the use of only one percent of the solar energy would
serve an enormous source of energy.
11. No subject is more surprising than magnetism; what would you think if you
found that on mixing ebonite and bakelite in some definite proportions a
good conductor is formed or that a mixture of copper and iron forms a good

insulator?

The Emphatic Construction

Imppamuueckan Koncmpykuus
42. Translate the sentences into Russian.

1. It is from the Greek word electron that the word electricity is formed.

2. It is the force of gravitation that makes the satellites move round the Earth.

3. It was the need for large-scale ballistic computations which gave rise to the
development of electronic computers.

4. It was in 1882 that P. Chebyshev invented the arithmometer performing

multiplication and division.

43. Change the following sentences into the emphatic ones in writing.

Model:  B. Pascal invented the mechanical computer.

It was B. Pascal that invented the mechanical computer.

1. N. Wiener is considered to be the father of cybernetics.

2. The special terms in any subject serve the keys to understanding it.

3. Oil, natural gas and nuclear power each have important roles to play in the
energy industry.

4. The most precise clocks are being produced due to the invention of radio

frequency quantum generators.
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Punctuation Marks

3naku npenuHaHun

HpaBI/IJIa IIOCTAHOBKH 3alAThIX B AHIJIMMCKOM S3bIKE OTJIMYAKOTCA OT ATHX

IIPaBUJI B PYCCKOM SI3BIKE.
3amsaTasi CTaBUTCH:
1) 17151 BBIACIICHUS BBOAHBIX 3JICMCHTOB IIPEII0KCHHS:
Big power stations, up to 4,800,000 kW, were being constructed.
2) I OTICJICHUS CAMOCTOSTEIIBHOTO IPUYACTHOTO 000pOoTa:

Measuring devices being widely used, their characteristics are constantly

improved.

3) I BBUICICHUS TNPUAATOYHBIX MPEIJIOKCHUH, €CJIM OHHM COOOIIArOT

AOITIOJIHUTCIIbHBIC CBCACHUS HUJIN CJIYKAT ITOACHCHHUCM K IJIAaBHOW MBICIIM:

The insulation, that may be of air or of a solid dielectric, separates the

conductor from the axis.

4) mocime  OOCTOSITENILCTBEHHOTO — MPHYAacTHOro  obopoTa B Hayaie

NPEUIOKEHUA
When tested, the motor broke down.

5) 3amsitas craButcs nepena cioBoM Which, eciim oHO OTHOCHTCSI HE K OJJHOMY

CJIOBY, a K IPEABLAYILEN YaCTH MPEIIIOKECHHUS:

New plastic materials had been produced, which led to producing new types

of isolators.
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6) oIHOPOIHBIC WICHBI MPEIJIOKCHUS OTACISIFOTCS JAPYr OT Jpyra 3amsiTou.

[lepen 3aBepIaronuM repevrciieHre cor3oM and 4yacTo TakKe CTaBUTCS 3arlsITas:

Frequency is known to be the number of cycles, oscillations, and vibrations

of a wave motion or oscillations in unit time, usually one second

Common faults in a transformer are an open in the winding, a short between

the primary and the secondary, and a short between turns.
3amsaTas He CTaBUTCS:
1) nepen npuAATOYHBIMU NPEII0KEHUSIMH:

Devices are classed according to the use they are designed for.

Fijitsu transmission systems (Japan) can carry information very effectively.
It is done by transmission systems which get it across the city and into the

home.
2) mepen coro3amu but, because, provided, as, since ... :

The discharge of heated water into natural water systems has not developed
any big problems as yet but continued growth in electrical power production

may result in damaging environmental processes.

44. Insert commas where necessary:

1. Wattmeter is an instrument for the direct measurement of the power in watts
of a circuit.

2. If two conductors are placed in contact or joined by a conductor of much
lower resistance than the rest of the circuit most of the current will flow
direct between these conductors which are then said to be short-circuited or

«shorted».
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10

11.

12.
13.

14,

. Alternating current is a flow of electricity which after reaching a maximum

in one direction decreases, finally reversing and reaching a maximum in the

opposite direction.

. A few pounds of uranium can supply a medium-sized town with power it

needs for a year.

. Since the energy sources of the world are decreasing it is necessary to turn to

atomic energy.

. The engine cannot be restarted until its oil level is brought up to the correct

level.

. Pierre Curie examined properties of crystals which led him to the discovery

of piezoelectric properties.

. The capacity of the generating units has been increased which made it

possible to build super-high-capacity power stations.

. Each transformer has a nameplate attached to the tank. It bears the

transformer’s ratings its type its capacity number of phases group of winding
frequency method of cooling indoor or outdoor mass the name of the plant
and some other data.

. The instrument should be packed in a box which will prevent dust and dirt
from getting inside its mechanism.

The article the speaker referred to is known to be published in the magazine
«Modem Means of Communicationy.

The amount of heat depends on the current and the time it flows.

New plastic materials were invented which led to producing new types of
isolators.

The device was connected to the cable under test which made it possible to
detect the fault.
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3. Materials for Reading and Discussing
MartepuaJbl 1Jis1 YTEHUS U 00CYKIACHUS
Work with a Dictionary
Paboma co croeapem

English Alphabet

Anenuiickuil angpasum

Aa [e1] Hh [ert/] Oo [ou] Vv [vi:]

Bb  [bi] [ [a1] Pp [pi] Ww  ['dablju:]
Cc  [sr] Jj [d3er1] Qq  [kju] Xx  [eks]

Dd  [di] Kk  [ker] Rr  [a] Yy  [wai]

Ee [i:] LI [el] Ss [es] Zz [zed]

Ff [ef] Mm  [em] Tt [ti:]

Gg [d3i:] Nn [en] Uu [ju:]

English Sounds

36yKu anenuiicko2o A3vlKka

['macHeIe: [e1], [a], [a:], [2], [i:], [1], [€]l, [o:1, [2:], [o], [ju:], [u:], [u], [A], [ai],
[au], [o1], [ou], [12], [ea], [ua].

Cormacupre:  [b], [d], [f], [g], [d3], [3]. [h], O], (K], [1]. [m], [n], (], [61, [3], [p],
[r], U1, [, 8], [Ud, [, [wl, [2].

Jns ycriemrHoM paboThl C aHIJIO-PYCCKUM CJIOBapeM HEOOXOAMMO TBEP0E
3HAHHWE TIOCJIEAOBATEILHOCTH PACIOJIOXKEeHUS OyKB B aHTIMHCKOM ajdaBuTe.
BeITIONHSIT  TpUBENCHHBIC HWXKE  YIPaXHEHUS, TMPOBEpbTE CBOE 3HAHUC

anrnuiickoro andasura. Cuenanite BHIBOIbBI!
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» Rewrite the vowels and the consonants in the alphabetical order:

1.,E, Y,A OU
2.F,B,H,J,M,L,D,GK,C

» What two letters follow the following letters?

» Name the last five letters of the alphabet.

CnoBa B cioBape JaloTcd B HX HCXOAHOW (QopMe: nis HMEHH
CYIIECTBUTEILHOTO — OOIIMH mMaaex; JUis MpUiIarateibHOr0 W Hapeyus -—
MOJIOKUTENIbHAsT ~ CTENeHb  (CpaBHEHUWs); JUI  Tyiaroja —  WUH(OUHUTHUB
(neonpenenennas hopma).

HUcxognyro  ¢opMy cioBa Mbl yCTaHaBIMBaeM, oOTOpacbiBasg  €ro
rpaMMaTH4YECKOE OKOHYAHHUE. DTO MOTYT ObITh CIOBOM3MEHUTEbHBIE CYyPPUKCHI -
(e)s, -(e)r, -(e)st, -(e)d, -ing.

Kak u pycckoe, aHrinuiickoe CJI0BO MHOTO3HAauHO. B cioBapsix 0OOBIUHO
MPUBOJSTCS HECKOJIBKO 3HAYEHUM cioBa. MHOT/Ia WX KOJIMYECTBO BEChbMa BEJIMKO
(cM., K mpuMepy, TaKWe MHOTO3HaudHbIe ciioBa, Kak take, set, get, put). Hama
3ajaya — BBIOpATh U3 JaHHBIX 3HAYEHHM TO, KOTOPOE COOTBETCTBYET KOHTEKCTY.
OpHako cpeay 3Ha4Y€HUH, JaHHBIX B CIIOBape, TAKOBOI'O MOXKET U He ObITh! B aToM
cllyyae HaJ0 CaMOMY HaWTH HY>KHOE PYCCKOE CJIOBO, OCMBICIMB €ro 3HaUYE€HHUE B
KoHTeKkcTe. Eciau B cioBape OTCyTCTBYET IPOM3BOAHOE CJIOBO, HAJ0 BHIOPATh €ro
KOPHEBYIO OCHOBY, OTOpocuB cyddukcel U mpucrtaBku. K mpumepy, CiI0BO
uselessness uMeeT TpW KOMIIOHEHTAa: KOPEHb USE (nosb3a), OTPHIATEIIbHBIN
cyhdukc npunararenbHoro -1ess u cyhukc CcymnecTBUTEIBHOTO -NESS, UMEIOIIHIA
abctpakTHOoe  3HaueHwe. Ilpu mepeBojge  mosiydyaeM — CYIIECTBHUTEIIbHOE
OecnonesHocms, HeHYHCHOCMb, 3aMETUM, YTO 3HAUYEHHE OTPUIAHUS B PYCCKOM

CJIOBE YaCTO MepeaeTCsl MPUCTABKON Oec-.
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Texts and Assignments

Texcmut u 3a0anun
1. Read the text and find in it the answers to the questions that follow it.

An electric cell supplies electric energy provided its electrodes are of different
materials. In case the electrodes are of the same material they become charged but
there is no difference of potential across the terminals. Iron and zinc plates are
commonly used for producing negative electrodes since these materials produce a
high charge. Carbon is commonly used to produce positive electrodes.

The voltage output of cells in use nowadays is from 1 to 2 V. The value of the
output depends only on the materials used for the electrodes. Besides, it depends
on the electrolyte of a cell. It does not depend on the size of a cell and its
construction, while the current capacity of a cell depends on the size of the
electrodes. The larger the size of the electrodes, the more current capacity they can
supply. When the size of the electrodes is increased the current capacity also
increases while the voltage output does not increase. Such is the relation between

the size of the electrodes and the current capacity.

. What element is described in the text?

. In what case does a cell supply energy?

. What materials are commonly used for producing negative electrodes?
. Explain why iron and zinc are used.

. What is the voltage output of cells in use nowadays?

. What does the value of the output depend on?

~N oo o1 A W DN P

. What is the relation between the size of the electrodes and the current
capacity?
8. Give the title to the text.
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2. Read the text and find in it the answers to the questions that follow it.

The capacity of a capacitor is measured in farads. A capacitor has a capacity of
one farad when a charge of one coulomb increases the potential between its plates
by one volt.

The capacity depends on four things:

first, the higher the voltage used to charge the capacitor the more energy it will
store;

second, the larger the size of plates and the greater their number the more
energy will be stored;

third, the closer are the positive and negative plates the greater is the charge;

fourth, some insulators store greater charge than others.

1. What does the capacity of a capacitor depend on?
2. Give the title to the text.

3. Read the text and find in it the answers to the questions that follow it.
Wattmeter

A wattmeter is used to measure the value of power. It is connected to the
circuit directly. A wattmeter consists of coils: two fixed coils and a coil which
moves in the magnetic field produced by the fixed coils. Wire used for the coils
must have a high resistance; the fixed coils are in series with the load, the moving
coil is connected across the line in series with a resistance. When a wattmeter is

used, the readings on its scale show the value of power being used.

1. What is the wattmeter used for?
2. What does it consist of?
3. In what way are the elements connected?

4. What do the readings on the scale show?
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4. Read the text and find in it the answers to the questions that follow it.
Rheostat

A rheostat is a resistor whose resistance value may be varied. Thus, a rheostat
IS a variable resistor.

It is used to change the resistance of circuits, and in this way to vary the value
of current.

A rheostat consists of a coil and a switch. Take into consideration that wire
used for the coil must have a very high resistance. When a rheostat is used its
terminals are connected in series with the load. The switch is used to change the
length of the wire through which the measured current passes. The resistance may
be changed to any value from zero to maximum.

The longer the rheostat wire used in the circuit, the greater is the resistance.

1. What type of resistor is a rheostat?

2. What is a rheostat used for?

3. In what way does a rheostat vary the value of current?
4. What elements does a rheostat consist of?

5. In what way are the terminals connected with the load?
6. What is the function of the switch?

5. Read the text and find in it the answer to the question that follows it.
Voltage Values

Voltages up to about 250 V are called low. The common electric lighting
circuit operates either at about 127 or 200 V, and the voltage used on the main
circuit of large houses is usually the same. One can get an electric shock, when one

touches an uninsulated wire of such a circuit.
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Voltages above 250 V are high voltages. They are used in industry. Medium-
powered motors are usually operated at 380 V. Large motors are supplied by
voltages of from about 500 up to 6,000 V.

What have you read about?

6. Read the text and find in it the answer to the question that follows it.
High-Frequency Current

Alternating current with frequency of 50 c/s is widely used in industry.
Therefore this frequency is called an industrial frequency and' the current, an
industrial frequency current.

During sound transmission, current flowing in telephone wires changes with
the frequency of sound oscillations, which ranges from 50 to 10,000 c/s. The
currents of such frequencies are called audio- or low-frequency currents.

Radio transmission is based on the use of alternating currents with frequencies
of hundreds, thousands, millions and even tens of million cycles per second. These
currents called high-frequency currents are produced by means of an oscillatory
circuit consisting of a coil and a capacitor. Moving along the turns now in one

direction now in another, the electric charges oscillate in an oscillatory circuit.

By what means are high-frequency currents obtained?

7. Read the text and find in it the answers to the questions that follow it.
HV Power Transmission

A high-capacity hydrogenerator produces an a.c. current at 22,000 V. The
current with the potential difference of 220,000 V is produced by means of the
transformers at a step-up station and then transmitted over the power lines.

The current potential difference is lowered to medium 6,600 V at the main

step-down substation at the end of the line. From here the power is transmitted to
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the next substations. Transformers stepping the voltage down from 6,600 V are
installed at those substations.

Due to voltage conversion, alternating current is used widely in industry.
Direct current for battery charging for trams, trolleybuses and electric locomotives

is changed from alternating current by means of rectifiers.

1. Where is the current potential difference lowered?

2. Where is the main step-down substation installed?

8. Read the text and find in it the answers to the questions that follow it.
Meters

One of the important things that an engineer should take into consideration is
«how much»? How much current is this circuit carrying? What is the value of
voltage in the circuit? What is the value of resistance? In fact, to measure the
current and the voltage is not difficult at all. One should connect an ammeter or a
voltmeter to the circuit and read off the amperes and the volts.

Common ammeters for d.c. measurements are the ammeters of the magneto-
electric system. In an ammeter of this type an armature coil rotates between the
poles of a permanent magnet; but the coil turns only through a small angle. The
greater the current in the coil, the greater the force, and, therefore, the greater the
angle of rotation of the armature. The deflection is measured by means of a pointer
connected to the armature and the scale of the meter reads directly in amperes.

When the currents to be measured are very small, one should use a
galvanometer. Some galvanometers detect and measure currents as small as 10
of an ampere per 1 mm of the scale.

A voltmeter is a device to be used for measuring the potential difference
between any two points in a circuit. A voltmeter has armatures that move when an
electric current is sent through their coils. The deflection, like that of an ammeter,

is proportional to the current flowing through the armature coil.
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A voltmeter must have a very high resistance since it passes only very small
currents which will not disturb the rest of the circuit. An ammeter, on the other
hand, must have a low resistance, since all the current must pass through it. In
actual use the ammeter is placed in series with the circuit, while the voltmeter is
placed in parallel with that part of the circuit where the voltage is to be measured.

In addition to instruments for measuring current and voltage, there are also

devices for measuring electric power and energy.

1. What is the above article about?

2. What is a voltmeter used for?

9. Read the text and find in it the answers to the questions that follow it.
Negative Transconductance Oscillator

A negative transconductance oscillator consists of a pentode with the screen
and suppressor grids coupled together. The screen is more positive than the plate.
The cathode supplies electrons to both the screen and the plate. If the screen
voltage rises, this increase is transferred over to the suppressor. It becomes more
positive than before. A large quantity of electrons passes to the plate and a small
quantity of electrons passes to the screen. Thus, the screen current is reduced. A
negative resistance characteristic is produced in the screen circuit at the terminals.

A tuned circuit is connected to the terminals and in this way oscillations are

produced.

1. In what way is the screen current reduced?

2. What does negative transconductance oscillator consist of?
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10. Read the text and find in it the answer to the question that follows it.
What are the names of the Oscillators?

Many types of oscillator circuits are used nowadays. Their tube types, tank
circuits, and feedbacks are different.

Examine the diagrams given below. To answer this question read the following
texts.

1. The Electron-coupled Oscillator uses a multi-grid vacuum tube with a
cathode and two grids operating in common. In this device the plate circuit load is
coupled to the oscillator through the electron stream. The diagram shows a tetrode
variant using a series-fed oscillator.

2. The Dynatron Oscillator uses the negative resistance characteristic of a
tetrode tube to eliminate the resistance of its tank circuit in order to keep
oscillations.

3. The Blocking Oscillator uses a plate transformer to provide the feedback
voltage.

4. A Multivibrator is a form of oscillator using two RC-controlled triodes.

5. The Tuned Plate — Tuned Grid oscillator has parallel or resonant circuits
in both plate and grid circuits. The necessary feedback is supplied by the plate-to-

grid interelectrode capacitance.

Name the five oscillators in Fig. 20.
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11. Read the text and find in it the answer to the question that follows it.
Solar Energy

The Sun radiates to our planet great amounts of energy. This energy input fuels
all our biological processes and is the original source for hydropower, wind power,
and fossil fuel resources. Environmentally and economically, die Sun is our
greatest energy source. Why then is the direct use of solar energy so limited for
industrial, domestic, commercial, and transportation purposes?

First, solar energy arrives in small quantities — only about one kW per square
meter; second, it does not arrive at all during night hours. Third, it is very difficult

to transform it into useful energy forms except low-grade heat.

Why is the direct use of solar energy limited nowadays?

169



12. Read the text and find in it the answer to the question that follows it.
Superconductivity

In the electric generating field, as well as in the electric-transmission and
storage-technology areas, considerable attention is focused on the use of
superconductivity conductors. Cooling an electric conductor to temperatures close
to absolute zero (-273°C) results in the conductors’ losing their resistance to
electric current. Accordingly, their ohmic losses also drop greatly. Current
densities of tens of millions amperes per sq. cm can be tolerated in such
conductors.

Cryogenic technology being now mastered, one can foresee the possibility of
supercooling not only generators but also underground transmission lines and

storage coils.
Are these statements true or false?

a) Conductors can never lose their resistance to the flow of electric current.

b) Generators and underground transmission lines can be supercooled.

13. Read the text and find in it the answer to the question that follows it.
Metals Used as Conductors

The use of electricity depends upon a means of conducting it from its source to
the point where it is to be used. Copper has been used as a conductor since the
beginning of the industry and no proper substitute has been found. Only one metal,
silver, is more efficient, but it has too high cost to be extensively used.

Aluminium, because of its lightness, is used in common practice for
transmission lines where long spans are necessary. It has, compared to other

metals, a conducting capacity of about 60 per cent of that of copper.

Why cannot silver be extensively used?
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14. Read the text and find in it the answers to the questions that follow it.
Switchboard

Switchboard is an assemblage of switches, controlling or indicating devices
mounted upon a frame for the purpose of control or an inspection of an electric
path, circuit or system of circuits. Usually it is a metal frame carrying vertical slabs
with switches, controlling handles and indicating or controlling instruments

mounted thereon in an electric central station or distributing centre.

1. What is described in the text?

2. Where is the device used?

15. Read the text and find in it the answers to the questions that follow it.
Dynamo

Dynamo is a common device for converting mechanical energy into electric
energy. This process depends on the fact that if an electrical conductor moves
across a magnetic field, an electric current flows in the conductor.

Usually a dynamo includes an electromagnet, called the field mag net, between
the poles of which a suitable conductor, usually in the form of a coil, called the
armature, is rotated. The mechanical energy of the rotation, in the form of a current

in the armature, is thus converted into electric energy.

1. What device is described in the text?

2. What types of the device do you know?
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16. Read the text and find in it the answers to the questions that follow it.
Test Blocks Types B-4 and B-6

The types B-4 and B-6 test blocks with test plugs are designed as multipole
connectors in the circuits of protective relays and measuring instruments.

The test blocks provide an easy and safe checking and replacement of relays
and instruments during operation without breaking connections in wiring and on
terminal blocks.

The test blocks are made in several versions which differ in the number of
poles and in the way of wire connection.

Design. The test blocks consist of two units: the base and the removable cover.

While testing, the cover is removed and is replaced by the test plug which is
inserted into the base and is electrically connected to the circuit for testing
purposes.

Technical data. Rated voltage: 250 V; rated current: 5 A. Test voltage: 2 kV,
a.c. 50 c.p.s. Transient stability: 300 A. The insulation resistance at ambient
temperatures of 20+£5°C should be not less than 2 megohms at relative humidity up
to 80%, and not less than 2 megohms at relative humidity of 95%.

Mounting. Test blocks are mounted on the front panel. Before mounting,
blocks should be provided with current-carrying pins.

Operating conditions. The blocks are designed for indoor use in stationary
installations at ambient temperature and relative air humidity which are indicated.
The blocks are produced in three types of designs: 1. conventional; 2. export;
3. tropicalized. Ambient temperatures for the blocks of the first type of design are
from -20 up to +35; for blocks of the second type — from -10 up to +35, and for the
third type — from -10 up to +55. As to relative air humidity, it is also different for
different types of devices. For the first type it is 80% at 20+5°C; for the second
type it is also up to 80% in the same range of temperatures, and for the third type it
1s 95% at 40°C.
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The test blocks are not to be used a) in an atmosphere containing current-
conducting dust or gases which damage metals and insulation; b) where shock and
vibration can take place; c) in an explosion-hazardous atmosphere.

The delivery set includes a) base; b) cover; c) fastenings for mounting blocks
and connections of wires.

Order form. When ordering, state the type of the block, kind of wire
connection and number of units. For example, ORDER: Test block type B-6 for

back connection — 3 pcs (= pieces).

1. What are the main characteristics of test blocks types B-4 and B-6?
2. When are the test blocks described not to be used?

17. Read the text and find in it the answers to the questions that follow it.
Compressed-gas-insulated Transmission

Transmission lines in which compressed gas is used as insulator have a number
of advantages. The main advantages are simplicity of construction and low cost.

What is the construction of compressed-gas-insulated transmission lines? It is
rather simple. They comprise a number of phase conductors; each phase conductor
is placed inside a tube and centered by means of circular spacers. The tube space is
filled with compressed gas — usually sulphur hexafluoride. Each tube in a 345-kV
line has a diameter about 50 cm.

The system including compressed-gas-insulated transmission has the following
advantages: its losses are rather low, they are considerably lower than those of
cable transmission. Unlike cables, compressed-gas- insulated transmission system
can be designed for ultra high frequencies. No external electric field appears in the
system. The shunt capacitance is considerably less for a gas-insulated line than for
a cable. A gas-insulated line can thus transmit power over larger distances than
cable lines.
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The system should be protected against metallic particles. In case metallic

particles get into the system, they cause a fault — a dielectric breakdown.

1. Does the system described have any advantages? What are they?
2. What gas is the space filled with?
3. Why should the system be protected?

18. Read the text and find in it the answers to the questions that follow it.
Starting Resistors Types 50-51

The electrical block resistors are generally used in starting and regulating
installations for motors of any type and power.

Starting resistors have the capacity to support very high temperature variations,
to which they are subjected due to their operating duty, without alteration or
distortion.

Resistors consist of silicon sheet-steel or of special cast iron elements. Said
elements are grouped in an assembly by means of steel rods interlocked by bolts in
order to obtain rigid assemblies. These units are suitable for use in any type of
machine and operate under high vibration conditions. For protection purposes, the
resistor units are assembled in sheet-steel cases supplied with ventilation slits.

Starting resistors have a number of advantages; they are unbreakable, light,
rigid; they can withstand, without variation, vibration and shocks. They are also
easily detachable; their elements are interchangeable. Resistors are intended for

operation in an ambient temperature of up to 300°C.

1. What device is described in the article?
2. What is the device used for?
3. What elements does it consist of?

4. What are the advantages of the device?
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19. Study Fig. 21 and complete the sentences stating what metals are used for

producing the devices a-e.
What Metals Are Used in Making Electrical Devices?

1. Alnico is an alloy of iron, aluminium, nickel, and cobalt used in making ... .
2. Phosphor bronze springs are used to produce ... .

3. Tungstenisusedin ... .

4. Nickel and cadmium are used in ... rechargeable.

5. Nichrome is high-resistance alloy of nickel and chromium used for ... .

a) meter pointer b) permanent magnet ¢) battery cell

e) heater element

Fig. 21

20. Arrange the paragraphs of the text in the logical order.
Aviation Signal

A glass tube filled with neon gas was found to be suitable for this kind of work.
Instead of a neon lamp, in some cases, a low current filament lamp may also be
used as a signalling source.

In order to assist the aviator in locating the transmission line, a signal marking
its position is provided; this signal is a luminous lamp attached to the conductors of
the transmission line; the lamp is lighted by the potential on the line and serves to

indicate its position. This signal also makes a safety device. If the line is under
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tension, the attending personnel working on it will know that potential is on the
line.

A high tension transmission line leading from one city to another makes a
guideway for aviators during the day time, since it is visible from great distances.
However, at night the high tension transmission line becomes a danger for the

aviator, rather than a help.

21. Read the text and find in it the answers to the questions that follow it.
Thermal Steam-turbine Power Plants

Large steam-turbine plants have two forms: condensing plants or electric
power plants.

The great masses of hot steam, having accomplished the mechanical work in
the turbines of condensing steam-turbine plants, are condensed, i.e. are cooled
down and turned back into distilled water, and returned to the boiler for production
of steam to activate the turbine.

Condensation of steam takes place in condensers where the hot steam is cooled
when it comes in contact with tubes through which cold water, supplied from a
water reservoir (river or lake), is circulated. This cooling water, after it takes the
heat from the spent steam, is returned to the water source carrying along with it the
unutilized heat energy. This water is called the circulating water. The importance
of the distilled water for feeding steam boilers is extremely great since chemically
clean water decreases the formation of scale in the boiler tubes, and, thus, makes
their service life longer.

Condensing plants of large generating capacity are built close to sources of
fuel, in order not to transport large quantities of fuel over considerable distances.

The electric power generated in such plants is transmitted over long distances
for the supply of large industrial regions. So these plants are called regional

thermal power plants.
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Heat and electric power plants, in addition to electric power generation, also
supply heat to closely located consumers (within a radius of 50 km), i.e. serve as
district heat plants. To such heat consumers belong all kinds of industrial
enterprises that require heat for production purposes, and also municipal
consumers such as baths, laundries and the heating systems of dwelling houses and
other buildings.

The electric power developed by the generators is fed to the switchboard of the
plant, whence it is delivered by overhead transmission and cable lines to the

consumers.

1. In what part of the power plant does condensation of steam take place?

2. Why is distilled water used for feeding steam boilers?

22. Arrange the paragraphs of the text below in the logical order.
Testing Motors and Generators

It is of great importance, therefore, to make regular tests of insulation
resistance of all machinery so as to detect possible faults. Different conditions may
influence the value of the insulation resistance.

It is advisable, therefore, to make the test of the machine as soon after it has
been shut down as possible, when the insulation resistance is likely to be lowest. If,
after the motor has just been shut down, the insulation resistance is found to be
satisfactory, it may be assumed that it will be better at any other time provided that
the machine does not stand idle for long in a humid atmosphere.

Faults on electrical machinery must be due to one of two causes. One is the
absence of continuity in the conductor which is supposed to be carrying the
current. The other is the absence, or partial absence, of insulation. The latter is by
far the more common and the more dangerous of the two. A burnt out armature, for

example, is usually due to insulation failure.
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A drop in insulation resistance may often be accounted for, for example, by

damp weather.

As regards the effect of temperature it should be noted that the insulation

resistance of motors and generators is generally lower when they are hot than when

they are cold as the insulating varnishes used in the building of the machines have

a lower resistance when hot than when cold.

23. Read the text and find in it the answer to the question that follows it.

How to Make Tests on Installations

a) Insulation tests to earth.

Disconnect the supply by opening the main switch and withdrawing the main

fuses.

Insert all fuses at the distribution board
(see Fig. 22).

Insert all lamps.

Close all single-pole switches.

Join together the two contacts on the
installation side on the main switch, and
connect them to one terminal of the
Insulation Tester used.

Connect the other terminal of the Tester
to the conduit in which the wiring is run or,
if lead-covered cable is used, to the lead
sheathing. A second connection should also
be made to the consumer’s main earth. This
second connection IS, however,
unnecessary if the continuity and earthing

of the conduit had been previously tested.
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Turn the handle of the Tester at about 160 r.p.m. and take a reading.

In case the result of the test is considered satisfactory the installation is in
proper order so far as resistance to earth is concerned.

If, however, the values obtained are not sufficiently high, withdraw all fuses at
the distribution fuse board and test again. This test should include only the portion
of the installation between the main switch and the busbars of the fuse board.

If the fault is not detected, one should proceed to the distribution fuse board
and test each branch circuit in turn till the faulty circuit or circuits are discovered.

These should be subjected to further tests till the actual fault is detected.
b) Insulation test between conductors.

Remove all lamps.

The main switch should be opened, all fuses inserted at the distribution board,
and all single-pole switches in the closed or «on» position.

Connect one terminal of the Insulation Tester to fuse contact and the other to
another contact and make a test.

Two readings should be taken on an insulation containing two-way switches,
one with both switches on the «on» position and the other with both switches in the
«oft» position.

If the result of the test between conductors is also satisfactory, no further
insulation tests are necessary and the insulation may be considered to be in order.

If, however, the results of the tests are unsatisfactory, proceed to the
distribution board, withdraw all fuses and test each branch circuit individually

between conductors until the faulty circuit or circuits are located.

What elements should be disconnected, inserted, closed, joined together,

connected, etc. for making test on installations?
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24. Read the text and find in it the answers to the questions that follow it.
Contactors Type 370

These contactors consist of the following main parts:

» one fixed bar

« one magnetic circuit which may be either a.c. or d.c.

« one or more auxiliary contacts (the maximum number of auxiliary

contacts is 4)

 one or more poles for use with a.c. or d.c. loads.

These components are to be installed.

Their functions are as follows: fixed bar has the function of supporting all the
stationary parts of the contactor. At both ends it is provided with holes for
mounting the contactor. Moving shaft is made of steel. It is insulated for the

installation of both main pole and auxiliary moving contacts.

Fig. 23. Schematic positioning of the different contactor components:

1 —fixed bar; 2 —magnetic circuit: 3 —auxiliary contacts; 4 —poles

1. What are the main parts of the contactors?
2. Which are the functions of each of these parts?
3. Describe Fig. 23.

180



25. Read the text and find in it the answers to the questions that follow it.
Disconnecting Switches

Application. Indoor disconnecting switches are devices that are intended to
make and break electric circuits rated at 6 to 10 kV, a.c. with no load currents. The
single-pole disconnecting switches are controlled manually, by means of an
insulated rod. The triple-pole disconnecting switches are controlled by means of
manual lever-type operating mechanisms.

Mounting Instructions. 1. Clean the switch from dust and dirt. 2. Inspect it on
the outside. 3. When insulating the switch, see that the bolts and switch terminals

are reliably protected.

1. What are indoor disconnecting switches intended for?
2. What means are the single-pole switches controlled by?
3. What means are the triple-pole switches controlled by?

4. What recommendations do the mounting instructions include?

26. Think of 8-10 questions covering the contents of the text below. Use them

in a talk with your groupmate.
Electric Power

Electric power is generated by converting heat, light, chemical energy, or
mechanical energy to electrical energy. Most electrical energy is produced in large
power stations by the conversion of mechanical energy or heat. The mechanical
energy of falling water is used to drive turbine generators in hydroelectric stations,
and the heat derived by burning coal, oil, or other fossil fuels is used to operate
steam turbines or internal-combustion engines that drive electric generators. Also,
the heat from the fissioning of uranium or plutonium is used to generate steam for

the turbine generator in a nuclear power plant.
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Electricity generated by the conversion of light or chemical energy is used
mainly for portable power sources. For example, a photoelectric cell converts the
energy from light to electrical energy for operating the exposure meter in a camera,
and a lead-acid battery converts chemical energy to electrical energy for starting an
automobile engine.

Electric power produced in large power stations generally is transmitted by
using an alternating current that reverses direction 25, 50, or 60 times per second.
The basic unit for measuring electric power is the watt — the rate at which work is
being done in an electric circuit in which the current is one ampere and the
electromotive force is one volt. Ratings for power plants are expressed in kilowatts
(1,000 watts) or megawatts (1 million watts). Electric energy consumption
normally is given in kilowatt-hours — that is, the number of kilowatts used times
the number of hours of use. Electricity is clean, inexpensive, and easily transmitted
over long distances. Since the 1880’s, electricity has had an ever-increasing role in
improving the standard of living. It now is used to operate lights, pumps, elevators,
power tools, furnaces, refrigerators, air-conditioners, radios, television sets,
industrial machinery, and many other kinds of equipment. It has been counted that
in developed countries about 43% of the electric power is generally used for

industrial purposes, 32% in homes, and 21% in commercial enterprises.

27. Read the text and find in it the answer to the question that follows it.
Electric Power Interruptions

On November 9, 1965, at 5:16 p.m., a back-up relay failed at one of the five
main transmission lines at No. 2 station near Toronto, Canada. As the load had
shifted to the other four lines, they became overloaded, and as a result the relays
failed in all four lines. The failure resulted in the load being shifted to the other
plants in the system. The plants got overloaded, which caused them to shut down.
Within minutes, power plants in Canada, New York, and the New England states

got out of service. The blackout affected 30 million people and covered an area of
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306,000 sg. m. In some areas, such as New York City, power was not restored for
about 13 hours.

This massive power blackout resulted in the construction of the national
Electric Reliability Council in June 1958. This council sets standards for the
design, operation, and maintenance of generating and transmission systems. These
standards serve to prevent a failure in one power system from spreading to other
systems. Yet local system failures cannot be avoided.

Nowadays in some European countries and in the US there are from 60 to 80
power interruptions per year, in which there is a loss of service for customers for
more than 15 minutes. Mostly these interruptions are caused by weather conditions
— ice, freezing snow, lightning or storms. There can be also failures of equipment —
transformers, relays, insulators and so on. However, the reliability of electric

service is extremely high.

Have you been a witness to an electric service failure? Describe it, please.

28. Read and translate the text. What do you think is meant by «Member

countries»?

Give the new units for the following: rontgen, rad, rem, curie.
Quantities and Units

For many years, special measurement units for quantities of interest in
radiation protection were used, which were not coherent with the International
System of Units (SI). These old units (réntgen, rad, rem and curie) have been
superseded in the last few years by a new set of units which are coherent with the
Sl system.

These new units, the gray for absorbed dose, the sievert for dose equivalent,
and the becquerel for activity of radioactive materials, have been progressively

adopted in Member countries, although some residual cases of use of the old units

183



are still being observed. The relationships between the new SI units and those

previously used are shown in the following table:

Quantit S| New Name Old Unitand Conversion Factors
Y Unit | and Symbol Symbol

e - 3 R 1Ckgt=3876R
Xposure g — rontgen (R) I R=25x 10* C kg!

Absorbed TKat s d (rad 1 Gy =100 rad

dose 9" | gray (Gy) rad (rad) 1rad =102 Gy

Dose Tk | sievert (S 1 Sv =100 rem

equivalent g | sievert (Sv) rem (rem) 1rem =102 Sv

Activit 1y | (B ic (Ci 1 Bq=2.7x 101 Ci
ctivity S ecquerel (Bq) | curie (Ci) 1 Ci=3.7x 10°Bq

29. Read the text and find in it the answers to the questions that follow it.
Electric Power Plants

The two main types of power plants traditionally have been the fossil-fuel
steam-electric plant and the hydroelectric plant. Other types, including internal-
combustion-engine plants and nuclear plants also have been built. The selection of
a particular type of generating plant and its location involves consideration of a
number of factors such as plant, fuel, and transmission line costs; availability of

cooling water, and environmental considerations.
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Fig. 24. Cross-section through the main structures and units of

hydroelectric power plant

For several reasons, the relative importance of the various types of power
plants has been shifting. Good sites for new hydroelectric plants have become
scarce in many countries. Distribution networks have been extended so that less
expensive power from large steam-electric stations has been replacing power from
smaller diesel-generator units. Nuclear-electric power plants have been built
instead of fossil-fuel steam-electric plants because the cost of coal and oil has been
increasing.

In the United States in 1970, fossil-fuel steam-electric plants accounted for
76% of the power generated, hydroelectric plants for 16%, and nuclear plants for
2%.

In 2000 45% of the electric power in the United States is generated from fossil-
fuel steam-electric plants, 45% from nuclear plants, and 10% from hydroelectric

plants.

1. What kinds of power plants are in use nowadays?
2. What does the selection of a type of generating plant depend on?
3. For what reason are nuclear-electric power plants being built instead of

fossil-fuel steam-electric plants?
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30. Study Fig. 25 and read the text. Describe a nuclear power plant.
Nuclear Power Plants

The energy for operating a nuclear power plant comes from the heat released
during the fissioning of uranium or plutonium atoms in a nuclear reactor. This
fission heat is used to generate steam, which drives a turbine generator. Thus, there
are two main differences between a nuclear power plant and a steam-electric power
plant: the nuclear plant uses a nuclear fuel instead of a fossil fuel, and it uses a

nuclear reactor instead of a boiler.

Working steam

Heated water

* |
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Fig. 25. Simplified production process diagram of nuclear power plant:

R —nuclear reactor; SG —steam generator; T —steam turbine; G —electric

power generator; C —steam condenser; S —switchboard

The fissioning of uranium-235 or plutonium-239 atoms — the primary nuclear
fuels — is caused by the impacts of neutrons on these atoms. The fission process
not only produces heat but also several additional neutrons that can cause
fissioning of other uranium-235 or plutonium-239 atoms. Thus, by proper
arrangement of the atoms of the fuel, a sustained chain reaction can be maintained

to provide a steady source of heat for operating a power plant. This chain reaction
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is controlled by regulating the number and the energy of the neutrons as they
proceed from one fission reaction to another.

There are various types of nuclear reactors. The major differences between
them are the form of the fuel, the methods for controlling the number and energy
of the neutrons, and the type of liquid or gas used to remove the heat from the

reactor core.

31. Read the texts and find in them the answers to the questions that follow.
a) Windscale Accident

Throughout the years, accidents causing a release of radioactive material to the
environment have occurred. Since World War 11 all over the world large scale
nuclear facilities have been built and operated both for civil and defense purposes.
Some of the sites on which these facilities were located are heavily contaminated
with radioactive substances.

One of the first nuclear reactor accidents of environmental concern was the
Windscale accident in October 1957. During the accident the military air-cooled
graphite-moderated natural-uranium reactor used for plutonium production caught
fire during the liberation of energy in the graphite. Emission from the Windscale
lasted for 18 hours. Radioactive material was detectable in many parts of Western

Europe but the majority of it was deposited in the United Kingdom.

1. How long did the emission from the Windscale reactor last?

2. What did the emission result in?
b) Chernobyl Accident

The accident, which was of global concern was the accident in Ukraine in the
Chernobyl power plant located in Polesye on the River Pripyat.

On 26 April, 1986, Unit 4 of the Chernobyl nuclear plant suffered a major
accident. The Chernobyl 4 reactor was a graphite-moderated, light-water-cooled

187



system. The installed electrical generating capacity was 1 GW. The accident
followed some engineering tests of a generator.

During the tests, basic operating safety rules were being violated. Most control
rods were withdrawn from the core and the safety systems were switched off. Two
explosions and a fire that followed them damaged the reactor and the containment
building. The graphite started to bum. Explosive energy was released, which
resulted in the 1000 ton cover plate of the reactor being lifted up.

A prolonged release of large quantities of radioactive products transported by
the cloud from Chernobyl was detected not only in northern and southern Europe
but also in Canada, Japan, and the US.

The major part of the release took place over the period of' about ten days.
There were two peaks in release rate (26th April and 5th May). Later on, the
release continued for many weeks at a lower rate before the destroyed reactor was
finally sealed, which took place some five months later.

Initially the cloud of radioactive material was carried over the Baltic Sea into
Scandinavia. After a few days the wind direction rotated clockwise and the cloud
travelled eastwards across the USSR and southwards to Turkey.

The total mass of the radioactive particles released in the accident was about
6000-8000 Kg. More than half of it was deposited near the plant but the rest
travelled thousands of kilometres (see Fig. 26).

There is no doubt that the nuclear plant accidents offer a number of lessons to
be learnt.

At present, over 200 nuclear power reactors for commercial electricity
production operate in Europe.

The accident at the Chernobyl nuclear plant has shown that largescale

accidents in nuclear power plants can lead to contamination of the entire continent.

1. What was the cause of the Chernobyl accident?

2. What was the path of the radioactive material released in the accident?
3. What can accidents at the nuclear plants lead to?

4. Make a talk on the Chernobyl accidents (use Fig. 26).
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Fig. 26. Areas covered by the main body of the cloud on various days during

the release.
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Assignments in Writing

ITucomennwvie 3a0anus

Put down the title corresponding thematically to each of the given

descriptions.

1) Titles: Two-phase System; Single-phase System, Three-phase System;
Poly-phase System.

1. An a.c. distributing system employing a single

phase at a.c. supplied by the generator;

2. An a.c. distributing system utilizing a number of

alternating currents differing in phase;

3. An a.c. system employing three alternating currents

of equal strength, differing in phase by one-third of

acycle;

4. An a.c. system employing two alternating currents

of equal strength, differing in phase by a quarter
cycle, or such that one current has maximum

strength when the other is passing through zero.

2) Titles: Electric Current; Direct Current; Alternating Current; Continuous

Current.

1. A current which always flows in one and the same

direction;
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2. A flow of passage of electricity along an electric

circuit, usually measured in amperes;

3. A current which periodically alternates or reverses

in direction;

4. A current uniform both in strength and in direction.

A steady direct current.

3) Titles: Circuit Breaker; Controller; Control Power Switch; Line Switch.

1. A disconnecting or isolating switch in an a.c. or d.c.

circuit;

2. A switch used for connecting or disconnecting the

source or control power to and from the control bus

or equipment;

3. A device for controlling an electric machine or a

circuit (a controlling device);

4. A device for opening or closing a circuit, either by

hand or automatically, in the case of an overload.

4) Titles: Voltage Balance Relay; Emergency Direct Current Relay; Current
Balance Relay; Impedance Relay.

1. A relay which functions when the circuit impedance

increases or decreases to predetermined value;
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2. A relay which operates on a difference in current

output or output of two circuits;

3. A device used to interrupt a direct-current power

circuit under emergency conditions;

4. A relay which operates on a difference of voltage

between two circuits.

5) Titles: Electric Motor; Synchronous Motor; Asynchronous Motor;

Induction Motor.

1. An a.c. motor in which the rotation takes place in

synchronism with the rotating element of the

generator supplying the operating current;

2. A machine for transforming electric power into

utilizable mechanical power;

3. An a.c. motor in which the rotation is not

synchronous with the rotating element of the

generator supplying the driving current;

4. An asynchronous a.c. motor in which the current

flowing in the winding of the secondary winding is
induced electromagnetically by the current flowing

in the primary one.
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6) Titles: Control Power T; Air-blast T; Oil-cooled T.

1. A T which is cooled, when operating, by a flow of

oil through its framework;

2. A T which is cooled, when operating, by a blast of

air delivered through its framework;

3. A T which serves as the source for a.c. control

power for operating a.c. devices.

7) Titles: Feeder; Commutator; Converter.

1. A machine which operates by means of a rotating

commutator to convert a.c. into d.c. for distribution;

2.In an electric distributing system, a supply

conductor carrying current from a power-house to
main conductors, and not itself connected to

motors, lamps, or translating devices;

3. A device for changing the direction of a current.

8) Titles: Series Generator; Shunt Generator; Turbo-alternator; Compound
Motor.

1. A machine which generates an electric current

(usually a dynamo electric generator, both a shunt
winding and a series winding are on its field

magnets);
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2. A machine consisting of an a.c. generator mounted

upon the shaft of a steam turbine;

3. A generator whose field-magnet winding is

connected in series with or in succession to its

armature;

4. A generator whose field-magnet winding is

connected in shunt to, or in parallel with its

armature.

9) Titles: Conduction; Conductor; Conductivity; Sound; Circuit; Copper;

Silver; Engine.

1. A device for converting one form of energy into

another especially for converting other forms of

energy into mechanical (i.e. kinetic) energy.

2. The transmission of heat from places of higher to

places of lower temperature in a substance.

3. The reciprocal of the resistivity or specific

resistance of a conductor.

4. A body capable of carrying an electric current.

5. A red metal. It is unaffected by water or steam.

6. The complete part with an electric current across it.
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10) Titles:

7. White, rather soft metal. The best-known conductor

of electricity.

8. A physiological sensation received by the ear. It is

caused by a vibrating source and transmitted as a

wave motion through air.

Electric Field; Direct Current; Alternating Current; Electromagnetic

Radiation; Continuous Wave; Electromagnetic Spectrum.

1. Radiation consisting of waves of energy associated

with electric and magnetic fields. This radiation is

emitted by matter in units called photons.

2. The range of frequencies over which electro-

magnetic radiations are propagated. The lowest
frequencies are radio waves, increases of frequency
produce infrared radiation, light, ultra-violet
radiation, X-rays, gamma-rays and finally the

radiation associated with cosmic rays.

. Radio or radar transmissions which are generated

continuously and not in short pulses.

. An electric current flowing always in the same

direction.

5.A flow of electricity which, after reaching a

maximum in one direction, decreases, finally

reaching a maximum in the opposite direction, the
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cycle being repeated continuously. The number of

such cycles per second is the frequency.

6. The region near an electric charge, in which a force

IS acting on a charged particle.

11) Titles: Energy; Electrical Energy; Chemical Energy; Radiant Energy;
Kinetic Energy; Potential Energy.

1. The capacity for doing work.

2. That part of the energy stored within an atom or

molecule which can be released by a chemical

reaction.

3. The energy which a body possesses by virtue of its

position. It is measured by the amount of work the
body performs in passing from that position to a
standard position in which the energy is considered

to be zero.

4. The energy which a body possesses by virtue of its

motion.

5. The energy that is transmitted in the form of

radiation.

6. The energy associated with electric charges and

their movements. It is measured in watt seconds

(joules) or kilowatt-hours.
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12) Titles:

13) Titles:

Accumulator; Cell; Primary Cell; Solar Cell.

1. Device for producing an electric current by

chemical reaction.

2. A storage battery. A device for «storingy electricity.

An electric current is passed between two plates in
a liquid; this causes chemical changes in the plates
and the liquid. When the changes are complete, the

device is charged.

. Semiconductor devices which are made from thin

slices of silicon. Almost all Russian and American
satellites have used such cells to supply on-board
electrical power. Although the efficiency of these
cells is no more than 10%, they provide a reliable
electric power source that lasts for years on a

satellite.

4. A device for producing an electromotive force and

delivering an electric current as the result of a

chemical reaction.

Nuclear Fuel; Nuclear Power; Nuclear Reaction.

1. A substance which undergoes nuclear fission or

nuclear fusion in a nuclear reactor, a nuclear

weapon, or a star.

2. Any reaction which involves a change in the

nucleus of an atom, as distinct from a chemical

reaction which only involves the orbital electrons.
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Such reactions occur naturally — on the Earth, in
radioactive elements, and in the stars, as
thermonuclear reactions. They are also produced in

nuclear reactors, and nuclear weapons.

3. Electric or motive power produced from a unit in

which the primary energy source is a nuclear

reactor.

14) Titles: Pressured-Water Reactor (PWR); Boiling-Water Reactor (BWR).

1. This is a pressure-vessel reactor fuelled with

enriched uranium. The reactor is a thermal one,
moderated and cooled with ordinary (light) water.
The heat in the reactor is extracted by the boiling
water as it passes through the core, and the steam is
passed directly to the turbine of the energy

conversion cycle.

2. The primary reactor vessel of this reactor is

operated at considerable overpressure, which

suppresses boiling of the cooling water.

15) Titles: Nuclear Fusion; Nuclear Fission; Nuclear Charge; Nuclear Energy.

1. Energy released during a nuclear reaction as the

result of the conversion of mass into energy.
Energy of this kind is released in nuclear reactors

and nuclear weapons.
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2. A reaction between light atomic nuclei as a result of

which a heavier nucleus is formed and a large
qguantity of nuclear energy is released. The
temperatures necessary for fusion reactions are
extremely high. Reactions of this kind are believed
to be the source of the energy of the stars (including
the Sun).

3. A nuclear reaction in which a heavy atomic nucleus

(e.g. uranium) splits into two approximately equal
parts, at the same time emitting neutrons and

releasing very large amounts of nuclear energy.

4. The positive electric charge on the nucleus of an

atom. Numerically it is equal to the atomic number
of the element, to the number of protons in the
nucleus, and to the number of electrons surrounding

the nucleus in the neutral atom.

16) Titles: Analog Computer; Computer; Digital Computer; Central Processing
Unit.

1. The central electronic unit in a computer which

processes input information, and information from
the store, and produces the output information. This
unit and the store form die central part of the

computer.
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2. A computer in which numerical magnitudes are
represented by physical quantities such as electric

current, voltage, or resistance.

3. An electronic device which accents data, applies a
series of logical processes to it, and supplies the
results of these processes as information. The
device is used to perform mathematical calculations
at a very high speed. This makes them useful for
various purposes, such as office calculations,
control of industrial processes, and the control of
flight paths.

4. A computer which operates on data in the form of

digits rather than the physical quantities.
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Hpunoswcenue

Irregular Verbs

Henpaewzbuble 21azoJibl

Buumanue! dopwma Infinitive oteeuaer Ha Bompoc: Ymo deramsb?

®opwma Past Tense orBeuaet Ha Bonpoc: Ymo coenan?
[Tpuuactue |l (171 mepexoaHBIX IJIarojoB) — Ha Borpoc Kakoti?
[Tpuuactue | orBeuaeT Ha Bompockl: Kaxoui? Kax?

Infinitive Ilepesoo Past Tense Participle 1l Participle |

to be [bi:] OBITH wz's]lwere [woz, been [bin] being

to beat [bi:t] | Outh beat [bi:t] beaten [ 'bi:tn] beating

to become CTAHOBITLCS became become becomin

[br'kam] [br'kerm] [br'kam] g

}glbg?r:]n HaunHaTh(cs1) | began [bi'gen] | begun [br'gan] | beginning

to break broken :

[brerk] JOMaTh broke [brouk] ['brouken] breaking

Ft))rtl);l]ng IPHUHOCHUTH brought [bro:t] | brought [bro:t] | bringing

to build : : -

[bald] CTPOUTH built [brlt] built [bilt] building

to buy [bar] | mokymnaTh bought [bo:t] bought [bo:t] buying

to catch ' ' :

[keet/] JIOBHTH caught [ko:t] caught [ko:t] catching

o choose BBIOMpAThH chose [tfouz] chosen [ 'tfouzn] | choosing

[tfu:z]

to come PUXOIUTH came [keim] come [kam] coming

[kam]

to cost [kost] | crouth cost [Kost] cost [kost] costing

to cut [kat] | pe3ats cut [kat] cut [kat] cutting
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to do [du:] JieNnaTh did [did] done [dan] doing
Egg?w pHUCOBaTh drew [dru:] drawn [dro:n] drawing
to drink .
[drmk] IIUTh drank [dreenk] | drunk [drank] drinking
Egri%e exarthb drove [drouv] |driven ['drivn] | driving
to eat [i:t] €CTh ate [eit, et] caten [ 'i:tn] eating
to fall [fo:1] | mamate fell [fel] fallen ['fo:In] falling
to feel [fi:1] | uwyBcTBOBaThH | felt [felt] felt [felt] feeling
to fight [fait] | opoThcs fought [fo:t] fought [fo:t] fighting
to find -
[(f)aIInn dl HaXOJIUTh found [faund] | found [faund] finding
to fly [flar] | meraTh flew [flu:] flown [flu:] flying
to forget . forgotten .
[fo'get] 3a0bIBaTh forgot [fa'got] [fo'gotn] forgetting
to get [get] | momyuats got [got] got [got] getting
to give [giv] | maBathb gave [gerv] given ['givn] giving
to go [gou] | marm went [went] gone [gon] going

to grow pactu grew [gru:] grown [groun] growing
[grou] ‘

Egi‘]’e HMeTb had [haed] had [heed] having
to hear [h1a] | cibimaTs heard [ha:d] heard [ha:d] hearing
to hide e : o -
[had] npsITaTh hid [hid] hidden [ hidn] hiding
to hold :
[hould] JepXKaTh held [held] held [held] holding
to hurt [ha:t] | moBpeauThH hurt [ha:t] hurt [ha:t] hurting
Eﬁ(;?]ow 3HATh knew [nju:] known [noun] knowing
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to lead [li:d] | Bectn led [led] led [led] leading
E‘l’iv'vef"e ocramams | left [left] left [left] leaving
to let [let] 103BOJIATH let [let] let [let] letting
to lie [lar] JICKATh lay [le1] lain [lein] lying

to lose [lu:z] | TepsaTh lost [lost] lost [lost] losing
Fr)nglil](e JeaTh made [merd] made [merd] making
to mean :
[min] 3HAYUTh meant [ment] | meant [ment] meaning
to meet :
[mit] BCTpEUaTh met [met] met [met] meeting
to put [put] | x1acTh put [put] put [put] putting
to read [ri:d] | uurath read [red] read [red] reading
to ride [raid] | exaThb rode [roud] ridden [ 'ridn] riding

. 3BOHUTD, .
to ring [ri] BOHETL rang [ren] rung [ran] ringing
to rise [raiz] | mogaumaTthest | rose [rouz] risen ['rizn] rising
to run [ran] | OexaTh ran [ren] run [ran] running
TOBOPUTH, . .

to say [sei] CKAZATL said [sed] sed [sed] saying
to see [si:] BHJICTh saw [so:] seen [sin] seeing
tosell [sel] | mponmaBath sold [sould] sold [sould] selling
to send :
[send] MOCHLIATh sent [sent] sent [sent] sending
E?;E? ke TPACTH shook [fuk] shaken ['ferkan] | shaking
t[lqaiﬂ]me CBETHUTH shone [fon] shone [fon] shining
t[?us'ltfl]oot CTPEIATh shot [fot] shot [[ot] shooting
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to show

[fou] nokasbiBaTh | Showed [foud] | shown [foun] showing
to shut [fat] | 3akpwiBaTh shut [fat] shut [[at] shutting
to sit [sit] CHIETH sat [sat] sat [seet] sitting

to speak spoken :
[spik] TOBOPHUTH spoke [spouk] [’ spoukan] speaking
Egpsepneg]d TPaTHUTh spent [spent] spent [spent] spending
Egt‘:ﬁg? CTOSITh stood [stud] stood [stud] standing
to steal [sti:l] | ykpacTb stole [stoul] stolen ['stoulon] | stealing
to take [teik] | B3saTh, Opath | tOOK [tuk] taken [ 'tetkon] | taking
Ft)i'ttﬁ(:h YYHUTD taught [to:t] taught [to:t] teaching
totell ftel] | ¥4 told [tould] told [tould] telling

pacCKa3aTb

Eglijhll? k JyMaTh thought [02:t] | thought [0o:t] thinking
Egrt:lﬁw OpocaThb threw [Oru:] thrown [Oroun] | throwing
to wake TIPOCHINATHCS, woken .
[weik] OyauTh woke [wouk] ['woukan] waking
to win [win] | no6eauTh won [wan] won [wan] winning
Fr)a\al]me TUCaTh wrote [rout] written [ 'ritn] writing
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