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BsegeHue

Lenb mocobust — 03HAKOMMTB CTYNEHTOB C TEKCTaMU IO Clie-
LUAJIBHOCTHY, HAyYUTh paboTaTh ¢ TeKCTAMM, BECTH Oeceay 1o JaH-
HBIM TeMaM, OBJIaICTb HEOOXOAUMBIM JIEKCUYECKUM MHUHUMYMOM, a
TaKXe TIOABECTU CTYAEHTOB K CaMOCTOSITEJIbHOMY UTEHUIO U TOHU-
MaHUIO HAayYHO-TEXHUUYECKON JIUTEPATYphl IO CIIELMAIBHOCTH Ha
AHIJIMKACKOM SI3bIKE.

ITocobGue cocTouT U3 CleayrIuX pa3aesios:

1) ypoku, comepxaiiue yuyeOHble TEKCThI C YIPaXXHEHUSAMU Ha
3aKperieHre JIEKCMYECKOro MaTeprana,;

2) TEKCTHI JJIsl BHEAYIUTOPHOTO UTEHMSI.

Texctol 110COOMSI HOCSIT MO3HABATEAbHbIM M HAyYHO-TOMYJISIp-
HBII XapakTep, HEKOTOPbIE U3 HUX CHAOXEHBI PUCYHKAMU, KOTOPbIE
CJIyXaT OCHOBOH JUISI MOTUBUPOBAHHOTO BBICKA3bIBAHMUSI.

IMocobue comepxuT 31 ypok, KaxIblii U3 KOTOPbIX pacCuUTaH
Ha CTYJEHTOB C ONpPENEJIEHHbIM YPOBHEM 3HAHWI U COCTOUT U3 OC-
HOBHOI'O TEKCTa, TEMATUYECKOIo CJIOBApSI U JIEKCUKO-peUueBbIX YIT-
PaXHEHUM, NpeaHa3HAYEHHBIX IJIsSI Pa3BUTHSI HABBIKOB MOWCKOBOTO
YTEHHMSI ¥ HarpaBJIECHHBIX Ha MPOBEPKY IMOHMMAHUSI U HAaBbIKOB W3-
BJIEYEHUST UH(OPMaLIUHU.

TemaTuueckue TEKCTbI, COCTABJSIIOLIME OCHOBY KaXIOro ypo-
Ka TIepBOM YaCTH, PACIIOJIOKEHBI B JIOTMUECKOU TMOC/IEI0BATEIbHO-
CTHM U B OMpPEJEIEHHOM CTPYKTYpHOM nopsiake. TeKCTol Mpeacras-
JICHBI TI0 Pa3JIMYHBIM YPOBHSIM CJIOXHOCTHU: ypoBeHb A, B n C.
YpoBeHb A mpegHa3HavaeTcs JUISl TPYIT ¢ HU3KWM YPOBHEM BJia-
JIEHUS aHIJIMMUCKUM SI3BIKOM, a TakKXe MOXET ObITb MCITOJIL30BaH
TpynrnamMy TEXHUYECKOTO KOJUIEIXKA MO COOTBETCTBYIOILMM CHELM-
JIbHOCTSIM. TeKCThI 3TOro YPOBHS OCUIbHBL. YpoBeHb B BKJIOYa-
€T TEeKCThbl, COIepXKallue JIEKCUKY O0oJiee CJIOXHOro YpOBHSI, U
npeaHasHavaeTcst JUisl TPYII CO CPeIHUM YPOBHEM BIIAJIEHUSI aHT-
JIMACKUM SI3bIKOM. YpoBeHb C MOIXOHUT JJISI TPYIIT C BBICOKUM
YPOBHEM BJIAJICHUSI SI3LIKOM, a TakXKe MOXET ObITh MCIIOJIb30BaH
HEKOTOPBIMU CTYJEHTaMKU KakK 3aJaHue ITIOBBILLIEHHOTO YPOBHSI
CJIOXKHOCTH.



B moco6uy mpeacTaBiIeHbl TEKCThI IO CIEAYIONIeH TeMaThKe:
«[Mpupoga aJekTpyuvecTBa», «DIEKTPOH U 3JEKTPUYECKUI TOK»,
«Otpaciy snekTpuyecTBa», «M3MepurenbHble npubopbl», «IIpo-
BOIHUKU 3JIEKTPUYECKOTO TOKa», «IeHepaTrophl», «DIEKTpUUECKUE
MOTOPBI», « TpaHchOpPMaTOPHI».

Bropast yacTb ocoOus MPEACTaBIIsIeT OO0 CaMOCTOSITENBHOE,
CTPYKTYPHO-HE3aBUCUMOE TTOCOOME ISl pa3BUTHUSI HABBIKOB UTEHMUS
U TIepeBoJa TEXHUYECKOM JIUTEPATYPhI 10 CIIELIUAJIbHOCTHU.

B 3akmioueHue npujiaraeTcs UCIoJib3yeMast JuTeparypa.



Part I

ELECTRICAL ENGINEERING.
: ELECTRICITY



1. Text A

THE NATURE OF ELECTRICITY

The ancient Greeks knew that when a piece of amber is rubbed
with wool or fur, it achieves the power of attracting light objects. Later
on, the phenomenon was studied and the word electric, after the
Greek word “electron” meaning amber, was used. Many scientists in-
vestigated electric phenomena, and during the nineteenth century
many discoveries about the nature of electricity, and of magnetism,
which is closely related to electricity, were made. It was found that if
a sealing-wax rod is rubbed with a woolen cloth, and a rod of glass is
rubbed with a silken cloth, an electric spark will pass between the seal-
ing-wax rod and the glass rod when they are brought near one another.
More over, it was found that a force of attraction operates between
them. An electrified sealing-wax rod is repelled, however, by a wax rod,
and also an electrified glass rod is repelled, by a similar glass rod.

The ideas were developed that there are two kinds of electricity,
which were called resinous electricity, and that opposite kinds of elec-
tricity attract one another, whereas similar kinds repel one another.

Memorize the pronunciation of the following words:

amber [’ &mbo] — sHTapb

to rub [rAb] — TepeTbecst, NIPUXOAUTh B IPUKOCHOBEHUE

wool [wu:1] — wepcThb

fur [fo:] — Mex, wepcTh

it achieves the power — oH {0oHa) proOOpeTAET CIIOCOOHOCTD
after the Greek word — oT rpeueckoro cjioBa

electron [i’lektron] — 31eKTpoH

magnetism [’meegnitizm] — MarHeTu3M, MarHUTHbLIE CBOMCTBA
to relate to [ri’leit] — OTHOCHUTBLCSI, IMETDb CBSI3b C
sealing-wax [weeks] rod — najiouka U3 cypryuya

arod of glass — cresiHHAs NManoyka

electric spark — [i’lektrik spa:k] — anexrpuyeckasi uCKpa
more over — 6o0Jiee TOro



force of attraction — cuia npuUTsXKEHUS

to repel [ri’pel] — oTTaNKMUBaTh, OTPAXKATh
to attract [0’ traekt] — npuTIruBaTh
resinous [re’ zinas] — CMOJUCTBIN
opposite [’ opazit] — NPOTUBOMOIOXHBIA
whereas [weor ’ ®z] — Torma Kak

Answer the questions:

. What does a piece of amber achieve when it is rubbed with

wool or fur?

When was the word electric used?

Is the word electric after the Greek word “electron”?

When were many discoveries about the nature of electricity
and of magnetism made?

. When does an electric spark pass between the sealing-wax rod

and the glass rod?
What operates between two rods?

. What are two kinds of electricity?

Exercise 1.1. Find the following words and word combinations

DU AW~

% =

10.

in the text:

COIPUKACAETCS C IIEPCThIO I MEXOM
MPUOOPETAET CIIOCOOHOCTh MPUTITUBATD JIETKHE TIPEIMEThI
(eHoOMEH ObUT M3yUYeH

CJIOBO «3JIEKTPUYECKUIA» OT TPEYECKOTO CII0Ba «3JIEKTPOH»
TECHO CBSI3aHBI C MEKTPUYECTBOM

3JIEKTpUYECKasi MCKpPa BO3HMKHET MEXIY IaJOvYKOU U3 cyp-
ryya ¥ CTEKJIITHHOM NMaJIOYKOM

BO3HMKAET CUJIAa MPUTSKEHUS

HaRJIEKTPU30BAHHAS CTEKJISTHHAS TaJI0YKa OTTAJIKUBAETCS OT
MPOTUBOIOJIOXHBIEC BUIBI SJIEKTPUYECTBA TIPUTITUBAIOT APYT
Aapyra

OIMHAKOBbIE BUIbI OTTAJIKABAIOT



Exercise 1.2. Find the wrong statements and correct them:

1. When a piece of amber is rubbed with wool or fur, it achieves
the power of repelling light objects.

2. An electric spark will pass between the glass rod and the seal-
ing wax-rod because a force of attraction operates between
them.

3. An electrified glass rod is repelled by a wax rod.

4. Similar kinds of electricity attract one another.

5. A force of attraction operates between a sealing-wax rod and a
woolen cloth.

Exercise 1.3. Translate into English:

1. B 19 Bexe ObUIM cHEaHBI MHOTWE OTKDBITUS O TIPUPOLE
2JIEKTPUYECTBA Y MarHeTU3Me.

2. OOGHapyXWIH, YTO Iajioyka M3 Cypryya OTTJIKUBAECTCS OT
LIEPCTIHOM OJEXIbl M CTEKJITHHAS MajOyKa OTTAJIKUBAETCS
OT OIEXIbI U3 1IIEeNIKA. '

3. HasnextpuszoBaHHas Majloyka M3 Cyprydya OTTAJIKABAETCS OT
TaKOM € TaJIOYKH.

4. CyiecTByerT JiBa BUA JIEKTPUYECTBA, KOTOpbIe ObLIIM Ha3Ba-
HBI CMOJISTHBIM 3JIEKTPUYECTBOM.

2. Text B
NATURE OF ELECTRIC CURRENT

In the modern conception of the constitution of matter it is com-
posed of atoms. The atom is made up of a positive nucleus surrounded
by negative charges of electricity, called electrons, which revolve
about the nucleus at tremendous speed. The nucleus consists of a
number of protons, each with a single positive charge, and, except for

10



hydrogen, one or more neutrons, which have no charge. The atom is
neutral when it contains equal numbers of electrons and protons. A
negatively charged body contains more electrons than protons. A pos-
itively charged body is one which contains fewer electrons than its
normal number.

When the two ends of a conductor are connected to two points at
different potentials, such as the terminals of a battery, we say that
there is an electric current in the conductor. What actually happens?

The conductor has equal numbers of positive and negative charg-
es in its atoms, and we want to know how the charges can be made to
produce a current. The atoms in metals are packed so closely that
overlap to some extent, so that it is comparatively easy for the outer
electrons to pass from one atom to another if a small force is applied
to them. The battery causes a potential difference between the ends of
the wire, and thus provides forces that make the negative electrons in
the wire move toward the point of higher potential electrons. This
electron flow toward the positive electrode is the electric current.
Naturally materials differ considerably in the ease with which elec-
trons can be made to migrate from atom to atom.

The current will not flow unless there is an electric circuit. The
magnitude of the current depends simply on the rate of flow of elec-
trons along the conductor.

Memorize the pronunciation of the following words:

constitution [, konsti’tju:fn] — cocraB
matter [ 'maeto] — MaTepua, BELIECTBO, MaTEPUSI
to compose [kom’pouz] — COCTaBISITh, COCTOSITh
atom [’ aetom] — aroMm

to be made up of — cocTosITh

nucleus ['nju:kliss] — sapo

charge [tfa:d3] — 3apsn

electron [i’lektron] — 2JeKTPOH

to revolve [ri’volv] — Bpawarscs

tremendous [tri’mendos] — OrpoMHbIi
hydregen [’ haidrid3zen] — Bomopon

11



neutral [ ‘nju:trol] — HeHTpaJIbLHbBINA

body [’ bodi] — Teno

conductor [kon’dakta] — MPOBONHUK

potentials [po’ tenfol] — moTeHLMAN, HAIIPSKEHUE

terminal [ £9:minl] — 3auM, BBOJ, BBIBOJ,

battery [ ' baetori] — GaTapes

current [ ' karant] — Tok

they overlap to some extent — OHM B3aMMHO TPOHHUKAIOT B KaKOM-TO
Mepe

outer [’ auta] — BHELIHMI1, HAPYXKHBIN

to apply [o'plai] — NMpUMEHTh

to cause [ko:z] — IPUUYMHATD, BbI3bIBATH

wire [ 'waio] — nmpoBosoka

to provide [pro’vaid] — obecrneyusarhb

to flow [£1ou] — NMOTOK, TE€Ub

circuit [/ s9:kit] — cxema, ceTh, Lielb

magnitude ['megnitju:d] — BeaMuYUHA, pa3sMEpHI, cuiia

rate [reit] — Hopma, CKOPOCTh

Answer the questions:

What is the constitution of matter?

What is an atom?

What charges are called electrons?

What does the nucleus consist of?

Have neutrons any charges?

When is the atom neutral?

What is a negatively charged body?

What is a positively charged body?

What is an electric current?

Has the conductor equal numbers of positive and negative
charges in its atoms?

11. Why are metals dense?

12. When can the outer electrons pass from one atom to another?
13. What are the examples of different potentials?

14. What does the battery cause and provide?

15. What does the magnitude of the current depend on?

16. What body contains more electrons than protons?

12
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Exercise 1.1. Find the following words and word combinations

NOZICREONATR IS =

in the text:

CTPOEHUE MaTepuu
MaTepusi COCTOUT U3 aTOMOB

BpaLalOTCsT BOKPYT siapa

Ha OTPOMHOM CKOPOCTH

OIIMH TIOJIOXUTEIbHBIN 3apsif

COIEPXUT PAaBHOE KOJIMYECTBO

OTPULIATEIbHO (TTOJIOXKUTENIBHO) 3apSIKEHHOE TEJIO
HMCTOYHUKM PA3HOTO HATPSKEHMSI

PacrojioXKeHbl OYeHb OJIM3KO

Pa3HULIA B HAIPSDKEHUU

. CMJia TOKa
. 3aBUCHUT OT CKOPOCTH ABYXCHMUSI DJIEKTPOHOB

Exercise 1.2. Find the wrong statements and correct them:

14

[T N

The atom is made up of a negative nucleus surrounded by
positive charges.

. The electron consists of a number of protons each with a sin-

gle negative charge.
Electrons revolve about the nucleus.

. Neutrons have a single positive charge.
. A negatively charged body contains more protons than elec-

trons.

. Electrons pass from one atom to another because the atoms

overlap to some extent.

. The electric current is the electron flow toward the negative

electrode.

Exercise 1.3. Translate into English:

L

ATOM COCTOUT U3 TOJIOKUTEIHHO 3apsAXKEHHOro sapa, OKpy-
KECHHOI'O OTPHLIATEJIbHBIMU 3apsaaMu.

13



2. DJIeKTPOHBI BPAI[AIOTCSI BOKPYT siIpa Ha OTPOMHOM CKOPOCTH.
3. SIapo coCTOMT M3 MPOTOHOB M OAHOrO M 60Jiee HEPOHOB.
4, Y IpOTOHOB OIMH IOJIOKUTENLHBIM, 3PS, Y HEUTPOHOB 3a-
psiga HeT.
5. BHELIHUM 3JEKTpOHAM CPaBHUTEJIbHO JIETKO MepeMeIIaTbCs
13 OJHOrO aTOMa B IPYTOWA.
6. TIpOBOIHUMK CONEPXUT PaBHOE KOJIMYECTBO IOJIOXKMUTEIBLHBIX
Y OTPUMLATEJIbHBIX 3apSIIOB.
. BaTtapes BbI3bIBaeT pa3HUILy B HANIPSDKEHUU MEXAY KOHLAMU
TIPOBOJIOKHU.
8. DiexTpuyecKuil TOK — ABMXKEHUE 3JIEKTPOHA B CTOPOHY I10-
JIOXKHUTEBHO 3apsSIKEHHOTO 3JIEKTPOJA.
9. CuJa TOKa 3aBUCUT OT CKOPOCTU ABMKEHUS DJIEKTPOHOB Ye-
pe3 MPOBOIHUK.

~1

Exercise 1.4. Form sentences using the following word combinations:

a negatively charged body; from negative to positive; from one
atom to another; a number of protons; a single positive charge; equal
number of electrons and protons; to differ in the ease.

3. Text B
WHAT IS AN ELECTRON?

What is an electron? We can think of the electron as a very small,
indivisible, fundamental particle — a major constituent of all matter. All
electrons appear to be identical and to have properties that do not
change with time. Two essential characteristics of the electron are its
mass and its charge. Qualitatively, we can think of an electron as a
“piece of matter” that has weight and is affected by gravity. Just as the
mass of any object is defined, we can define the mass of the electron by
applying a force and measuring the resulting rate of change in the ve-

14



locity of the electron, that is, the rapidity with which its velocity chang-
es. This rate of change is called acceleration, and the electron mass is
then defined as the ratio of the applied force to the resulting accelera-
tion. The mass of the electron is found to be about 9.11 x 10-28 grams.!
Not only the electron but all matter appears to have positive mass,
which is equivalent to saying that a force applied to any object results
in an acceleration? in the same direction as the force.

How does the other aspect, the charge of the electron, arise? If
we investigate further, we find that all electrons have an electric
charge, and the amount of charge, like the mass, is identical for all
electrons. No one has ever succeeded in isolating an amount of
charge smaller than that of the electron. The sign of the electron
charge is conventionally defined as negative; the electron thus repre-
sents the fundamental unit of a negative charge.

No experiment has yet succeeded in removing the charge from
the electron, leaving only its mass. Therefore, instead of considering
the electron a “massive” body that has somehow acquired a charge, it
seems more realistic to think that the charge and the mass are two in-
separable aspects of a single unity.

The motion of an electron, like that of any other body, results
from a force acting on it. How can force be applied to an electron?
One way is by gravity. Another is by bringing a second charge near the
electron, thus exerting an attractive or repulsive force on it. In this
case we may say that the second charge sets up electric field which
applies a force to the first charge. Finally, we find that an electric cur-
rent flow will affect the motion of a nearby charge, but only if that
charge is already in motion. In this case, we say that the current sets
up a magnetic field which applies a force to the moving charge. These
three are the only known ways of applying force to an electron. The
relationship between these fields, the charges producing them and re-
sulting effects on other charges are the laws of electron motion.

Notes:

1. 9.11 x 10~28 grams — nine point eleven multiplied by ten to the mi-
nus twenty-eighth power
2. to result in an acceleration — BbI3bIBATh YCKOPEHME

15



Memorize the pronunciation of the following words:

electron [i’lektron] — BAEKTPOH

indivisible [, indi ’vizobl] — HezenMMbIA
fundamental [, £Ands’mentl] — OCHOBHOM
particle ['pa:tikl] — yacTuua

constituent [kon’stitjuont] — cocTaBHast 4acTh
matter [ 'maeto] — mMarepusi, BELIECTBO

identical [ai’dentikl] — TOXHECTBEHHBIN
property [’ propoti] — CBOWCTBO

essential [i’senfol] — CyILECTBEHHBII, HEOTHEMIIEMBIIA
mass [mes] — Macca

charge [tfa:d3] — 3apsn

to affect [0’ fekt] — Bo3nelcTBOBATHL

gravity [ greviti] cuna TsKecTH, yOeJbHbIA BEC
to measure [’ me39] — U3MEPSITh

rate [’ reit] — HopMa, CKOPOCTb

velocity [vi’lositi] — ckopocTh

rapidity [ro’piditi] — ObicTpoTa

ratio [’ reifiou] — oTHOUIEHUE, MPONOPLHMS

to arise [0’ raiz] — BO3HMKATh

to investigate [in’vestigeit] — uccienosaTh
amount [9’maunt] — KOJIMYECTBO, CyMMa
conventionally [kon’venfonoli] — ycnoBHO
therefore [’ Ocafo:] — mosTomy

somehow [’ samhau] — xak-HUOYIb

to acquire [9’ kwaia] — mocturarb, NpuobpeTaTh, MONYYaTh
inseparable [in’ seporabl] — HeOTHENUMBINH

to exert [ig’ z9:t] — HampsArath

repulsive [ri’palsiv] — oTTanKuBaloWMi

to set up — 30. co3naBartb

Answer the questions:

What is an electron?

What properties have electrons?

What are two essential characteristics of the electron?
How can we define the mass of an electron?

How is the rate of change called?

o
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. What is the mass of the electron?
. What is identical for all electrons?

How is the sign of the electron charge defined?
What are two inseparable aspects of a single unity?
What does the electron represent?

What does the motion of an electron result from?
How can force to an electron be applied?

What sets up an electric field?

What sets up a magnetic field?

What are the laws of electron motion?

Exercise 1.1. Find the following words and word combinations

NS ke M

in the text:

COCTaBHas YaCTh MaTepuu
Macca JIEKTPOHA COCTaBJISET
QNEKTPUYECKHUI 3apsi
OIMHAKOBBII JIJISI BCEX 3JIEKTPOHOB
JIBIDKEHHE 3JIEKTPOHA

3aBHCHUT OT CHJIBI

CO3IaeT JEKTPUIECKOE I1oJIe

Exercise 1.2. Find the wrong statements and correct them:

L

The properties of the electrons do not change with time.

2. All electrons are identical and have permanent mass and ve-

el =0 el

' 2—293R

locity.

The electron mass is defined as the ratio of the applied force
to the rate of change in the electron velocity.

The amount of charge is identical for all electrons.

The sign of the charge of the electron is positive.

The current affects a magnetic field.

An electric field applies a force to the first charge.

17



Exercise 1.3. Match the following:

b e A ol el e

The rate of change is called....

The electron is a major constituent of....

...is found to be 9.11 x 10~28 grams. :
The amount of charge like the mass is.... for all electrons.
The charge sets up....

...sets up a magnetic field.

Two ways of applying force to an electron are....

Exercise 1.4. Translate into English:

AR A e

DNIEKTPOH — MaJIeHbKasl, HefieIMMasi, OCHOBHAs YacTULIA.
CBOMCTBa 2JIEKTPOHA HE U3MEHSIIOTCS CO BPEMEHEM.
Cy1ecTBEHHbIE XapaKTEPUCTUKH DJIEKTPOHA — Macca, 3apsill.
Macca onpejensiercss Kak OTHOIIEHUE CUJIBI K YCKOPEHMIO.
3Hax 3apsa JIEKTPOHA OTPUIATEIbHBIM.

3apsn ¥ Macca — JIBa HEOTAEMMBIX ACIIEKTa eMHOTO LIEJIOTO.
JIBYDKEHME BIIEKTPOHA 3aBUCUT OT CUJIbI, JIEMCTBYIOIIEN Ha Hero.

Exercise 1.5. What is:

a) atom

b) a negatively charged body
¢) a positively charged body
d) an electric current

4. Text A

DISCOVERY AN ELECTRON

In the closing years of the 19th century a professor of physics in
Cambridge discovered the electron. That was J.J. Thomson. First he
was a student and then a lecturer in mathematics at one of the Cam-
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bridge colleges. Thomson was a remarkable man. He saw further than
his colleagues but even he couldn’t imagine the profound effect of his
discovery on the lives of the people in.the 20th century. . Thomson’s
discovery paved the way for many exciting new discoveries, for exam-
ple, the discovery of the atomic nucleus and the proton by Ernest Ru-
therford, the discovery of the neutron, and the invention of the parti-
cle accelerator by Rutherford’s pupils.

These discoveries inspired the great physicists who were then for-
mulating their revolutionary theories — Planck’s quantum theory,
Finstein’s [ain’stainz] theory of relativity, Bohr’s model of
the atom and others.

Scientists are moving forward towards a better understanding of
its laws. Electrons do wonderful things in calculating machines,
which besides working hundreds of times faster than any human cal-
culator, can hear, see, feel, and touch. It is hard to imagine how we
could calculate without using electronic calculating machines. More
and more often we hear of scientists’ using these machines in new
fields. With the help of electronic calculating machines scientists
succeeded in reading the language of an ancient people of Mexico.

Memorize the pronunciation of the following words:

to imagine [i’'mad3zin] — mpemctaBuTh cede

profound [pra’ faund] — ryookmii

to pave the way — mpoJIOXXUTh TOPOTY

nucleus [‘nju:kliss] — sgapo

particle accelerator [’'pa:tikl ®k’seloroitas] — yckopuTenb
4acTULl

to inspire [in’spais] — BIOXHOBIATH

relativity [rilo’tiviti] — OTHOCHUTEJIBHOCTh

to calculate ['kelkjuleit] — BRIYMCISATH

Answer the questions on the text choosing the appropriate answer:

1. Who discovered the electron?
a) a professor of chemistry; b) a professor of physics;
c¢) a professor of biology.
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. What was J.J. Thomson?

a) a lecturer in mathematics; b) a lecturer in chemistry;
¢) a lecturer in biology.

. What is Thomson’s characteristic feature?

a) He could not see further than his colleagues;

b) He was not able to see further than his colleagues;

c¢) He saw further than his colleagues.

What was the result of Thomson’s discovery?

a) His discovery was not very important;

b) His discovery paved the way for many new exciting discov-
eries;

¢) His discovery had no influence on other discoveries.

. Who discovered the neutron?

a) Darvin’s pupils; b) Newton’s pupils; ¢) Rutherford’s pupils.

. Whom did these discoveries inspire?

a) the great chemists; b) the great physicists;
c) the great biologists.

. Who formulated quantum theory?

a) Einstein did; b) Planck did; ¢) Bohr did.

. Who formulated theory of relativity?

a) Planck did; b) Einstein did; ¢) Bohr did.

. Who discovered the model of the atom?

a) Bohr did; b) Einstein did; ¢) Planck did.

Exercise 1.1. Translate into English:

20
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. Tomcon OTKPBUT SJIEKTPOH.

OtkpbiTie ToMCOHA MPONIOXMIO JOPOTY MHOTMM OTKPBITUSIM.
ITospHee 6biTu chopMysIMpoBaHbl KBaHTOBAsI Teopus ITnanH-
Ka ¥ TEOPUSI OTHOCUTEIBHOCTA DUHLITEMHA.

. TPYJIHO NpeacTaBUTh cebe Hally >XXU3Hb 0e3 MCITOJIb30BaHUS

QJICKTPOHHBIX BBIYUCIUTECIIbHBIX MAlllH.

. ToMcoH He Mor TpeiCcTaBUTh cebe, Kakoi rimyookuii addexr

OKaXXET OTKPLITUC IJICKTPOHA.

. Y4yeHble 1OOWINCH ycTiexa B M3YyYeHUM sI3bIKa MHaekieB Mek-

CHUKH.



5. Text C
ELECTRON EMISSION

1. The electron tube depends for its action on a stream of elec-
trons that act as current carriers. To produce this stream of electrons,
a special metal electrode (cathode) is present in every tube. But at or-
dinary room temperatures the free electrons in the cathode cannot
leave its surface because of certain restraining forces that act as a bar-
rier. These attractive surface forces tend to keep the electrons within
the cathode substance, except for a small portion that happens to
have sufficient kinetic energy (energy of motion) to break through the
barrier. The majority of electrons move too slowly for this to happen.

2. To escape from the surface of the material, the electrons must per-
form a certain amount of work to overcome the restraining surface forces.
To do this work, the electrons must have sufficient energy imparted to
them from some external source of energy, since their own kinetic ener-
gy is inadequate. There are four principal methods of obtaining electron
emission from the surface of the material: thermionic emission, photoe-
lectric emission, field emission, and secondary emission.

3. Thermionic emission. It is the most important and one most
commonly used in electron tubes. In this method the metal is heated,
resulting in increased thermal or kinetic energy of the unbound elec-
trons. Thus, a greater number of electrons will attain sufficient speed
and energy to escape from the surface of the emitter. The number of
electrons released per unit area of an emitting surface is related to the
absolute temperature of the cathode and quantity of the work an elec-
tron must perform when escaping from the emitting surface.

4. The thermionic emission is obtained by heating the cathode
electrically. This may be produced in two ways: (1) by using the elec-
trons emitted from the heating spiral for the conduction of current
(direct heating) or (2) by arranging the heating spiral in a nickel cyl-
inder coated with barium oxide which emits the electrons (indirect
heating). Normally, the method of indirect heating is used.

5. Photoelectric emission. In this process the energy of the light
radiation falling upon the metal surface is transferred to the free elec-
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trons within the metal and speeds them up sufficiently to ena-
ble them to leave the surface.

6. Field or cold-cathode emission. The application of a strong
electric field (i.e. a high positive voltage outside the cathode surface)
will literally pull the electrons out of the material surface, because of
the attraction of the positive field. The stronger the field is, the great-
er the field emission from the cold emitter surface is.

7. Secondary emission. When high-speed electrons suddenly
strike a metallic surface, they give up their kinetic energy to the elec-
trons and atoms which they strike. Some of the bombarding electrons
collide directly with free electrons on the metal surface and may
knock them out from the surface. The electrons freed in this way are
known as secondary emission electrons, since the primary electrons
from some other source must be available to bombard the secondary
electron-emitting surface.

Memorize the pronunciation of the following words:

electron emission [i’lektron i’mifn] — 2MeKTpOHHAs IMUCCUS
electron tube — s5mekTpoHHAs Jamia

to depend [di ‘' pend] — 3aBHCETD

stream [stri:m] — IMOTOK

carrier of current — HOCHUTEJIb TOKA

electrode [i’lektroud] — amekTpon

cathode [’ keeOoud] — xaron

surface [’ s9: fis] — MOBEPXHOCTH

to restrain [ris’trein] — choepxuBare, yaepXuBaTh
barrier [’ baerio] — npensTcrue

to tend — cTpemMuTbCS

sufficient [so’ £ifnt] — mocTaTo4YHBIN

kinetic [kai’'netik] — xuHeTHUECKUIA

to escape [is’keip] — BBHIXOOUTH, BEIPHIBATEHCS

to overcome [, ouva’kam] — mpeogoneTs

to impart [im’ pa: t] — nepenaBarh, HaIEIATh
external [eks’to:nl] — BHEIIHUIM

thermionic — TepMO3MEKTPOHHBII

photoelectric emission — BHemHUI porosddexr
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field emission — aBTO3IEKTPOHHAs (XOJIOAHAS) SMUCCHUS
secondary emission — BTOpHUYHAasT SMUCCUST
unbound [An’baund] — cBOOOIHBIN, HECBI3aHHBIN
to attain [o’ tein] — mocrurate
to emit [i‘mit] — ucmyckaTh(CBET, TEILIO), U3/IyYaTh
emitter — u3JIyyaTesb, SMUTTED
to release [ri’1i:s] — ocBOGOXIATHCS
coated [’ koutid] — IOKPHITHIA
oxide [’ oksaid] — okuch
to transfer [treens’ £o:] — mepenaBaTh
- to enable [i’neibl] — naBaTh BO3MOXHOCTb
voltage [’voltid3] — HampsXeHHne
to collide with [ko’1aid] — crankuBaTbCst
to knock [nok] out — BbIOMBAThH

Answer the questions:

1

What does the action of the electron tube depend on?

2. What is present in every tube to produce the stream of elec-

o

10.

14;
12.
13

trons?

. What temperatures free electrons cannot leave their surface of

the cathode at?

What forces tend to keep the electrons within the cathode
substance?

What must the electrons do to escape?

What must the electrons have to overcome the restraining sur-
face forces? i

How many methods for obtaining electron emission are
there?

What are they?

What imparts the external energy to the electrons in thermi-
onic emission?

What energy is used for producing free electrons in photoe-
lectric emission?

What is field emission?

How is secondary emission obtained?

What emission is the most commonly used in electronics?
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Exercise 1.1. Translate the international words:

Cathode, emitter, material, cylinder, portion, energy, radiation,
temperature, thermal, adequate, absolute, special, emission, elec-
tron, normally.

Exercise 1.2. Find the following words and word combinations

10.
§
12:

SOT00 B N chaty T

in the text:

TIOTOK 3JIEKTPOHOB
HOCUTEJb TOKA

YAEPKUBAIOLIVE CHib

JIEVCTBYET KaK Oapbep

CTPEMSITCSI YAEePXKaTh 3JIEKTPOH
KHWHETUYEeCKasi SHEPTUSI

BHEIIHWI MCTOYHUK SHEPruu

BJIEKTPOHBI YCKOPSIIOTCS

MPOBOAXMOCTb TOKa

SHEprus rnepenaeTcsi CBOOOIHBIM 3JIEKTPOHAM
CTAJIKUBAIOTCSI CO CBOOOIHBIMU 2JIEKTPOHAMU
BBHIOMBATDH C TTOBEPXHOCTU

Exercise 1.3. Translate into English:
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B xaxmoi 371eKTpOHHOMU JlamIle TIPUCYTCTBYET KaTOI.
BONBIIMHCTBO 3JIEKTPOHOB TEPEMENIAIOTCS OYEHb MEUIEHHO.
KuneTnueckast Heprusi pophiBaeTCsi CKBO3b Oapbep.
YT0o0Bl BBHIPBATLCS C TNOBEPXHOCTU Marepuaia, DJIEKTPOHbI
JIOJDKHBI TIPEOJIOJIETh CUILY TIPUTSKEHUSI TOBEPXHOCTH.
DHeprusi BEIPHIBAETCS C IIOBEPXHOCTH U3JIyJaTes.

Bricokoe HanpspKeHUe «M3BIEeKaeT» 2JIEKTPOHBI C MIOBEPXHO-
CTH.

Korpa 2/ekTpoHbI ynapsiioTcsi 0 MOBEpXHOCTh MeTajlia, OHU
repenaloT KWHETUYECKYIO0 S9HEPruIo aToMaM 3TOr0 MeTajiia.



Exercise 1.4.Find the correct answer out of the three given
to each question:

1. Which of the following devices depends for its action on a
stream of electrons in vacuum:
a gas tube, an electron tube, a transistor.
2. Which of the following forces keep the electrons within the
emitter substance:
internal forces, external forces, attractive surface forces.
3. Which of the following kinds of emission depends on in-
creased thermal energy of electrons:
thermionic emission, secondary emission, field emission.
4. Which of the following kinds of emission depends on a strong
field:
thermionic emission, field emission, photoelectric emission.
5. Which of the methods of emission is the most important and
widely used:
field emission, thermionic emission, photoelectric emission.

Exercise 1.5. Finish each sentence choosing one of the three variants:

1. The electron tube depends for its action on...
(a) restraining forces; (b) a stream of electrons; (c) a magnetic
field.

2. A special metal electrode is present in every tube to produce...
(a) a magnetic field; (b) a stream of positive charges;
(c) a stream of electrons.

3. At ordinary room temperatures the “free” electrons in the
metallic cathode cannot leave its surface because of...
(a) attractive forces acting as a barrier;
(b) forces of the external magnetic field;
(c) thermal energy of the atoms.

4. A small portion of electrons has sufficient kinetic energy to
break through...
(a) the surface of the tube; (b) the plate substance;
(c) the surface barrier.

]
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LL.

12:

13.

14.

15.

. To escape from the surface of the cathode, the electrons

must have...

(a) attractive internal force;

(b) sufficient energy from some external energy source;
(c) low speed.

. The energy for electron emission comes from...

(a) internal sources; (b) external sources;

(c) external and internal sources.

There are...

(a) two principal methods of obtaining electron emission;

(b) three principal methods of obtaining electron emission;
(c) four principal methods of obtaining electron emission.
The cathode metal is heated in...

(a) photoelectric emission; (b) cold-cathode emission;

(c) thermionic emission.

In thermionic emission the cathode is made of...

(a) metal; (b) semiconductor; (c) an insulator.

In thermionic emission the number of released electrons de-
pends on...

(a) resistance; (b) cooling; (c) temperature.

In photoelectric emission the energy of the light falls...

(a) upon the surface of the non-conducting material;

(b) into the glass envelope filled with the gas;

(c) upon the surface of the metal.

In photoelectric emission the energy of the light radiation is
transferred to...

(a) free electrons; (b) bound particles; (c) positive charges.

In photoelectric emission electrons to which the energy of the
light radiation is transferred are...

(a) on the surface of the metal; (b) in the space about the
cathode;

(c) within the metal.

Field emission is...

(a) hot-cathode emission; (b) photoelectric emission;

(c) cold-cathode emission.

Electrons escape from the cathode surface because of...



16.
178
18.

19.

20.

(a) the attraction of the positive field;

(b) the attraction of the negative field;

(c) the cooling of the cathode’s metal.

When high-speed electrons suddenly strike a metallic surface,
they give up their kinetic energy to...

(a) electrons; (b) positive particles; (c) positive charges.

Some of the bombarding electrons collide directly with...

(a) positively charged particles; (b) uncharged particles;

(c) free electrons.

From the surface the bombarding electrons may knock out...
(a) uncharged particles; (b) free electrons; (c) positive charges.
The electrons freed by bombarding are known as...

(a) secondary emission electrons;

(b) thermionic emission electrons;

(c) photoelectric emission electrons.

The most important and the most commonly used method of
emission is...

(a) secondary emission; (b) field emission; (c) thermionic
emission.

6. Text B

BRANCHES OF ELECTRICITY

The study of electricity may be divided into three classes or
branches: magnetism, electrostatics, and electrodynamics. Magnetism
is the property of the molecules of iron and certain other substances
‘through which they store energy in a field of force because of the ar-
ranged movement of the electrons in their atoms. Electrostatics is the
study of electricity at rest, or static electricity. Examples of this type
of electricity are charges on condensers plates. Rubbing glass with
silk produces static electricity. Electrodynamics is the study of elec-
tricity in motion, or dynamic electricity. The electricity, which flows
through wires for light and power purposes, is a good example of lat-
ter type of electricity.
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This flow of electricity through a conductor is analogous to
the flow of water through a pipe. A difference of pressure at the
two ends of the pipe is necessary in order to maintain a flow of
water. A difference of electric pressure is necessary to maintain
a flow of electricity in a conductor. Different substances differ
in electrical conductivity because of the ease with which their
atoms give up electrons. Electrical energy has intensity and
quantity. Instruments have been devised which can be used to
measure it in amperes and volts.

Memorize the pronunciation of the following words:

to divide [di’vaid] — nenuthb

branch [bra:ntf] — orpacns, pasgen

magnetism [ 'me&gnitizm] — MarHeTusM

electrostatics [i’lektro’stetiks] — anexrpocratuka
electrodynamics [i’lektrodai’namiks] — saeKTpoaMHaMUKa
property [’ propati] — CBOIICTBO

molecule [‘molikju:1] — Monexyna

iron [’aion] — xene3o

to store [sto:] — coxpaHUTb, HAKOMUTD

wire [ ‘waia] — mpoBox, NMPOBOJIOKA

conductor [kon’dakta] — MpOBOJHUK

pipe [’ paip] — Tpy6a

pressure [’ prefo] — maBieHKE, HATIPSKEHUE

to give up — 6pocatb

to maintain [men’ tein] — nomnepxarb, COXpaHATb

intensity [in’tensiti] — HaNpPsSKEHHOCTb, UHTEHCUBHOCTh
ampere [’ ®mpea] — amriep

volt [voult] — BOJBT

Notes:

through which they store energy in a field of force — Onaromaps
KOTOPOMY OHM HaKaIlIMBalOT SHEPTUIO B CUJIOBOM II0JiE

arranged movement — HanpaBJieHHOE ABUXKEHUE

at rest — B roxoe

charges on condenser plates — 3apsiibl Ha IJTaCTMHKAX KOHAEHCATOPA

for light and power purposes — 151 OCBEIUECHUSI U NMUTAHUSI CUJIOBBIX
YCTaHOBOK



Answer the questions:

[Un—
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What are three branches of electricity?

What is magnetism?

What produces static electricity?

What is electrostatics?

What is electrodynamics?

What is the example of electrodynamics?

What are examples of electrostatics?

How is a flow of electricity in a conductor maintained?

Why do different substances differ in electrical conductivity?
What instruments are used to measure electrical energy?

Exercise 1.1. Find the following words and word combinations

OOLNEOFN, Bl

in the text:

JIeJIUTCS HA TPU pasfena
CBOMCTBO MOJIEKYJI XeJe3a

COXPaHSTh SHEPTHUIO B CUJIOBOM I10JI€
HAaIpaBJIEHHOE JBUXEHME 3JIEKTPOHOB
JIBYDKEHUE DIIEKTPUYECKOTO TOKA IO MPOBOAHUKY
pasHuLa HAITPSIKEHUST

aTOMBI TEPSIOT 3JIEKTPOHBI

3JIEKTpUYECKAsT IPOBOIUMOCTh

Exercise 1.2. Form sentences combining suitable parts

of the sentences given in columns I and II:

I II
1. Magnetism is the study of electricity at rest
2. The study of electricity is examples of electrostatics
3. Charges on condenser plates are examples of electrodynamics
4. The electricity which flows through divided into branches

wires is
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5. Electrostatics is the study of electricity
in motion

6. Electrodynamics is the property of substances
to store energy

Exercise 1.3. Translate into English:

1. MarHeTU3M — 3TO CBOMCTBO MOJIEKYJl XeJie3a COXPaHSTh
SHEPIHIO B CUJIOBOM IIOJIE.

2. DNeKTpoaMHaMUKa — 3TO M3YYEHHE DJIEKTPUYECTBA B IBU-

XKEHUH. .

. DJIeKTpoCcTaTHKA — 3TO M3YYeHHUE JIEKTPUIECTBA B ITOKOE.

4. bnaromapsi MarHeTM3My MOJIEKYJIbI XKejle3a HaKarulUBaloT
SHEPIUIO B CUJIOBOM IOJIE.

5. 3apsapl Ha IUIACTMHKAX KOHIEHCATOpa — IPUMEpP 3JIeKTPO-
CTaTUKHU.

6. TTOTOK 32JIEKTPUYECKOr0 TOKA B MPOBOAHUKE MOXHO CpaB-
HUTb C TIOTOKOM BOJIbI B TPYOE.

7. YT0OBI COXpAHUTH MOTOK INMEKTPUYECKOTO TOKA B IIPOBOIHU-
Ke, Heo0Xoa1Ma pa3HMIIA MOTEHLIUAJIOB.

W

Exercise 1.4. Explain in English the meaning of the following words:

1. magnetism
2. electrostatics
3. electrodynamics

7.Text B
ELECTRIC CURRENT

Ever since Volta first produced a source of continuous current,
men of science have been forming theories on this subject. For some
time they could see no real difference between the newly-discovered
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phenomenon and the former understanding of static charges. Then
the famous French scientist Ampere (after whom the unit of current
was named) determined the difference between the current and the
static charges. In addition to it, Ampere gave the current direction:
he supposed the current to flow from the positive pole of the source
round the circuit and back again to the negative pole.

We consider Ampere to be right in his first statement that he was
certainly wrong in the second, as to the direction of the current. The
student is certain to remember that the flow of current is in a direc-
tion opposite to what he thought.

Let us turn our attention now to the electric current itself. The
current which flows along wires consists of moving electrons. What
can we say about the electron? We know the electron to be a minute
particle having an electric charge. We also know that that charge is
negative. As these minute charges travel along a wire, that wire is said
to carry an electric current.

In addition to travelling through solids, however, the electric cur-
rent can flow through liquids and even through gases. In both cases it
produces some most important effects to meet industrial require-
ments.

Some liquids, such as melted metals, for example, conduct cur-
rent without any change to themselves. Others, called electrolytes,
are found to change greatly when the current passes through them.

When the electrons flow in one direction only, the current is
known to be d.c., that is, direct current. The simplest source of power
for the direct current is a battery, as a battery pushes the electrons in
the same direction all the time (i.e., from the negatively charged ter-
minal to the positively charged terminal).

The letters a.c. stand for alternating current. The current under
consideration flows first in one direction and then in the opposite
one. The a.c. used for power and lighting purposes is assumed to go
through 50 cycles in one second. One of the great advantages of a.c.
is the ease with which power at low voltage can be changed into an
almost similar amount of power at high voltage and vice versa.
Hence, on the one hand, alternating voltage is increased when it is
necessary for long-distance transmission and, on the other
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hand, one can decrease it to meet industrial requirements as
well as to operate various devices at home.

Although there are numerous cases when d.c. is required,
at least 90 per cent of electrical energy to be generated at
present is a.c. In fact, it finds wide application for lighting,
heating, industrial, and some other purposes.

One cannot help mentioning here that Yablochkov, Russian sci-
entist and inventor, was the first to apply a.c. in practice.

Memorize the pronunciation of the following words:

source [so:s] — UCTOUHUK

continuous current — IMOCTOSIHHBIN TOK
phenomenon [£fj ‘' nomjnan] — deHomeH
static [’ stotik] — cratmyeckuit

charge [’ tfa:d3] — 3apsn

ampere [’ @mped] — amnep

to determine [di’ to:min] — ompenensTh, peliaTb
pole [poul] — momoc

circuit [’ s9:kit] — uens, cxema

to consider [kon ' side] — cuuTath

minute [mai’nju:t] — KpoIIeYHbIH
particle ['pa:tikl] — vactuua

solid — TBepnoe Teso

liquid [’ 1ikwid] — XuaxocTh

to melt [ ‘melt] — ruaBuThH

gas ['g®s] — ra3

requirement [ri’kwaiomont] — noTpeOHOCTH
to conduct [kon’dakt] — npoBOAUTD
electrolyte — anexrponur

d.c. (direct current) — MOCTOSIHHBII TOK

to push [’ puf] — ToNKaTH, NPOABUTATH

a.c. (alternating current) — nepeMeHHBIH TOK
terminal [’ to:minl] — 3aXuM, BBOI, BBIXOL
advantage [o0d’'va:ntid3] — npeuMyILECTBO
power [’ paud] — MOIIHOCTb, CHJIA

ease [’i:z] — yMeHblIeHUe, ocyiableHue
voltage [‘voltid3] — HanpsokeHue
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to transmit [trenz ‘mit] — nepenaBath
device [di 'vais] — ycTpoiicTBO
to assume [9’ sju:m] — NpUHUMATh, NOJATATH

Answer the questions:

W N =

10.
11.
12,
13;
14.

o Q0T O\ AT -

Who first produced a source of continuous current?
Whom was the unit of current named after?
Who determined the difference between the current and the
static charges?

What did Ampere suppose?

What can you say about an electron?

What charges do you know?

When does a wire carry an electric current?

Do liquids conduct current?

What can you say about the electrolytes?

What do you call d.c.?

What is the advantage of a.c.?

Where is a.c. used?

Who first applied a.c.?

What does the current consist of?

Exercise 1.1. Find the following equivalents in the text:

R
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MCTOYHHUK TTOCTOSTHHOTO TOKa
CTaTUYECKHe 3apsiibl

HarnpasJieHHe TOKa

KpollleYHasl YacTUlia

pacIUiaBJI€eHHbIE METAJLIBI

TOCTOSIHHBIH (TIEPEMEHHBIN) TOK
TMOJIOXUTENBHO (OTPULIATENBHO) 3apSIXKEHHBIN
HU3KOE (BbICOKOE) HAIPSLKEHUE

HarIpspDKeHUe TOBbILIAeTCs1 (MOHUXKAETCST)
nepeaaya Ha OOJbILIKME PAaCCTOSTHUS

. Pa3IMYHBIE YCTPOMCTBA
. TIPUMEHSTH NIEPEMEHHBIN TOK Ha MPAKTUKE
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Exercise 1.2.Form sentences combining suitable parts

of the sentences given in columns I and II:

I II
1. The electric current is 1. the energy of position
2. Kinetic energy is 2. electricity at rest
3. Static energy is 3. the flow of moving electrons
4. Potential energy is 4. the energy of motion
5. The direct current is 5. a discharge of electricity
6. Lightning is 6. the flow of electrons in one
direction

Exercise 1.3. Find the wrong statements and correct them:

L.

W

Electrons flow from the positively charged terminal of the bat-
tery to the negatively charged terminal.

Ampere supposed the current to flow from the negative pole to
the positive one.

. Static electricity is used for practical purposes.

Static electricity is not very high in voltage and it is easy to
control it.

. Volta took great interest in atmospheric electricity and began

to carry on experiments.

. The direct current is known to flow first in one direction and

then in the opposite one.
The direct current used for power and lightning purposes is
assumed to go through 50 cycles a second.

Exercise 1.4. Translate into English:

1.
2
31

34

BosisT BriepBbie OTKPBLT UCTOYHUK ITOCTOSIHHOTO TOKA.
Ennnuiia Toka Obuta Ha3BaHa B YeCTh AMITEpa.

AMmniep omnpenenwn pasHUIy MeEXIy TOKOM M CTaTHyec-
KAMM 3apsiiaMu.
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Tox wmpmer Mo TIPoOBOJAM BOKPYr ULEINU OT TONOXUTENb-
HOIO TIOJNIOCA W BO3BPAIAETCSI K OTPULIATEIbHOMY.

Tok TeyeT B NPOTUBOITIOJIOXHOM HarlpaBJIeHUU.

Tox — 3TO NBUXEHME BNEKTPOHOB.

Kpoieunrsie 3apsiabl ABMXKYTCS TIO TIPOBOIAM.

Tox MOXET NMPOXOAUTD Uepe3 KUAKOCTU Y ra3bl.
PacrutaBiieHHBIE METaJIJIBI IIPOBOISIT TOK.

Korna Tox npoxomuT yepe3 3MeKTPOTUTLI, OHU U3MEHSIIOTCS.
IToCTOSIHHBIM TOK — 3TO OJHOHAINPABICHHOE [BMKEHUE
9JIEKTPOHOB.

IlepeMeHHBIA TOK — 3TO ABUXKEHUE 3JIEKTPOHOB.

Exercise 1.5. Explain why:

L

DA

Static energy cannot be used to light lamps, to boil water, to
run electric trains.

Voltage is increased and decreased.

The unit of electric current is called the volt (ampere).
Ampere was wrong as to the current direction.

The current is said to flow from the positive end of the wire to
its negative end.

8. Text A

UNIT OF ELECTRICAL CURRENT AND CURRENT
MEASUREMENT

The electron is an extremely small unit, and for this reason it is
not a convenient unit to use in the measurement of electric current or
of quantity of electricity. The presence of an electric current in a cir-
cuit may be detected and its strength may be measured by a number of
different methods. Each method is based upon some effect
which the current produces under given conditions.

3*
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One of these effects is known as electrolytic dissociation.
The properties of most conducting liquids are such that when a
direct current is maintained in them, the constituent elements
of the liquid are separated. For example, when two copper
plates are dipped in a solution of copper sulphate and a direct
current is maintained in a liquid entering at one plate, the an-
ode, and leaving at the other, the cathode, metallic copper
leaves the solution and is deposited on the cathode.

Memorize the pronunciation of the following words:

convenient [kon’vi:njont] — ynoOHBIN, MTOXXOMSILNIA
extremely [iks’tri:mli] — kpaitHe

to measure [’ me39] — U3MEPSTH

circuit [ s9:kit] — uens, cxema

to detect [di’tekt] — OTKpbIBaTh, OOHAPYXUBATb
strength [’ stren®] — cuna

dissociation [di’soufiefn] — pacman, pasjioxeHue
property [ propoti] — CBOICTBO

to conduct [kon’dakt] — npoBOIUTH

liquid [’ 1ikwid] — XunokocTb

to maintain [men’ tein] — momnepXuUBaTh, COXPaAHITh
to separate [’ seprit] — oToenarhb

constituent [kon’stitjuont] — M30MpaTebHBIN

to dip — morpyxarn

solution [s9’ lu:/n] — pacTBOp

sulphate [’ sAlfeit] — cynbdar

plate [pleit] — rutactTuHa

anode [’ ®noud] — aHon

catode [’ kaOoud] — xaron

to deposite [di’pozit] — oTiaraTh, JaBaTh OCANOK

Notes:

extremely small unit — ype3BblvyaiiHO MaJyiasi eIMHUIIA

and for this reason — u mosromy

by a number of different methods — psgoM pasIMYHBIX METOZOB
is based upon — ocHoBBIBaeTCs Ha

under given conditions — npyM HAHHBIX YCJIOBHUSX
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are such that — TtakoBbl, 4TO
are dipped in — norpy>xeHsI B

Answer the questions:

1.

What is an electron?

2. Why is an electron not a convenient unit to use in the meas-

L
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urement of electric current?

What can we measure?

How may the presence of an electric current in a circuit be
detected?

What is each method based upon?

What is electrolytic dissociation?

What are the properties of most conducting liquids?

When are the constituent elements of the liquid separated?

Exercise 1.1. Find the following equivalents in the text:

AN B W -

. UBMEpEHUE TEKTPUYECKOTO TOKA
. IPUCYTCTBUE TOKA B LIETTH

. MOXeT OBITh OOHAPYKEHO

. TIPOBOASILLYE XUIKOCTH

. TOK TIOJIIEPKUBAETCS

. pacTBOp cyibdara Meau

Exercise 1.2. Find the wrong statements and correct them:

1

The electron is an extremely big unit.

2. The electron is a convenient unit to use in the measurement of

electric current.

. The strength of electric current may be measured by several

methods.

. The properties of most conducting liquids are defined by

the separation of the constituent elements of the liquid.
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Exercise 1.3. Translate from Russian into English:

1. DnexTpoH — Ype3BLIYAMHO MaJias eqUHMIIA.

2. DJEeXTpOH TIORTOMY HE SIBJISIETCSI TOAXONSINEN eIuHULEH
JUTSL U3MEPEHUSI TOKA.

3. IlpucyrcTBHe BIEKTPUYECKOrO TOKA B LIETIM MOXET OBITh 00-
Hapy>XeHO.

4. Cuna TOKa U3MEPSIETCS PSAOM Pa3IMYHBIX METOIOB.

5. DaexTposUTAYEcKass AUCCOLMALUSI — OIUH U3 3(PQdEeKToB,
Ha KOTOPBIX OCHOBBIBAIOTCSI METO/IbI U3MEPEHUSI.

6. CBOICTBOM ITPOBOISILMX XUIKOCTEH SIBJIIETCS pa3ieieHue
M30UPATENBHBIX 2JIEMEHTOB.

7. MeaHbie TUTACTUHBI TTOTPYKEHBI B pPACTBOD CyJibdhaTa Meu.

Menp ocemaet Ha KaToJe.

9. IlocTOSIHHBIN TOK TIOAAEPXUBAETCS Ha aHOJIE.

(o]

9. Text A
CAPACITY

When two insulated conductors, one of which is charged, are
brought into contact, the charge spreads over both con-ductors. The
uncharged conductor becomes charged. A larger conductor receives a
larger part of the charge. The potential of the two conductors be-
comes the same as soon as they are brought into contact, but the
quantity of electricity is not the same on each. The larger portion of
the charge is on the larger conductor.

We say that the conductors have not the same capacity for elec-
tricity. The capacity of the conductor depends upon its size.

The capacity of the conductor is measured by the quantity of
electricity which must be given to it in order to raise its potential to a
given amount.

From this definition it is seen that if the capacity of a conductor
increases while the quantity of electricity on it remains constant, its
potential will become less.
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Condenser. Any arrangement by which the capacity of a conduc-
tor is increased artificially is called a condenser.

Memorize the pronunciation of the following words:

insulated [’ insjuleit] — U30JUPOBAHHBII
conductor [kon’dakta] — NMPOBOTHUK

to charge [t[a:d3] — 3apskaTth

to spread [spred] — pacnpocTpaHSTbCS

potential [pa’ tenfol] — moTeHUMAN, MOTEHUUATbHBIA
capacity [ko’p@siti] — COBMECTMMOCTb, CIOCOGHOCTh
to depend [di’pend] — 3aBuceTh

to measure [ ‘me3o | — U3MeEPITH

amount [9’maunt] — cymMMa, KOJUYECTBO

definition [defi’nifn] — omnpenenenue

condenser [kon‘densa] — KOHIOEHCATOP

Notes:

are brought into contact — nmpuBoOASTCS B CONPUKOCHOBEHUE
the charge spreads over — 3apsi paclipOCTpaHsIETCSI 110

as soon as — Kak TOJIbKO

is not the same on each — He OIHO U TOXE B KaXIIOM U3 HUX
the larger portion of the charge — Gonbluast yacts 3apsina
depends upon its size — 3aBUCUT OT €ro pa3Mmepa

remains constant — OCTaeTCsI MOCTOSTHHBIM

becomes less — ymeHbILaeTcs

Answer the questions:

When does the charge spread over both insulated conductors?
What conductor becomes charged?

What part of the charge does a larger conductor receive?
When does the potential of the two conductors become
the same?

2o
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What portion of the charge is on the larger conductor?
Have conductors the same capacity for electricity?

What does the capacity of the conductor depend upon?
How is the capacity of the conductor measured by?

When will the potential of the conductor become less?
What is a condenser?

Exercise 1.1. Find the following words and word combinations

0L 00O L Bt e bar

in the text:

WU30JIMPOBAHHLIE TTPOBOTHUKHU
MPOBOJHUK 3apsiKeH

HE3aPSDKEHHBIN ITPOBOIHUK

OTJINYAKOTCS TTI0 COBMECTUMOCTH

U3MEPSIETCS

YTOOBI YBEJIUYUTh ITOTEHIIAAI

COIIACHO 3TOMY OINpPEAEIEHUIO

MPOITYCKHASI CIIOCOOHOCTD IPOBOIHYKA YBEJIMYUBACTCS
TIPOMYCKHAsI CIIOCOOHOCTb MPOBOJAHMKA HCKYCCTBEHHO YMEHb-
LIaeTCs

Exercise 1.2. Complete the sentences:

40
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When two insulated conductors one of which is... , are
brought into contact, the charge...

... becomes the same as soon as they are brought into contact.
A larger conductor receives...

The capacity of the conductor depends... and is measured by...
The potential of the conductor will become less when...

A condenser is an arrangement by which the capacity of a
conductor is...

. The charge spreads over both conductors when they...

The conductors have...



Exercise 1.3. Translate into English:

1. 3apsm pacrpoctTpaHsieTcsl 110 ABYM M30JUPOBAHHBIM ITPOBOJI-
HHUKaM, KOTJIa OHU TIPUBOJISITCSI B COMIPUKOCHOBEHME.

2. TloreHuman o6ouX IMIPOBOTHUKOB CTAHOBUTCSI OMMHAKOBBIM.

HesapsokeHHBIN TPOBOTHUK CTAHOBUTCS 3apSKEHHBIM.

4. TlponyckHasi CrIOCOGHOCTh ITPOBOTHMKA 3aBUCHUT OT €ro pas-
Mepa, TOSTOMY TIPOBOJHUKHU XapaKTepU3YIOTCS pasiuyHOR
TMPOITYCKHOM CIIOCOOHOCTBIO.

5. Ecnm mponyckHasi CIIocOOHOCTbh KOHACHCATOPA YBEJINYUTCS,
€ro TTOTEHLIMAJl YMEHbBIIINUTCS.

(98]

10. Text B
KINDS OF CIRCUITS

Circuits can be divided into four classes: series, parallel, combi-
nation of series-parallel, and network.

Series circuits are those having only one closed path for the flow
of electricity. All the elements, or devices, which make up the circuit,
are connected in tandem, one after the other, so that the end of one is
connected to the beginning of the other; or, in other words, the posi-
tive terminal of one is connected to the negative terminal of another.
If the series circuit is opened anywhere, the current will not flow
through the circuit.

A parallel circuit is one divided into two or more branches, each
branch carrying part of the current. Another way of saying the same
thing is that all the elements or devices are connected so that one half
‘of the terminals is fastened to a common point or a common conduc-
tor, and the other half is fastened to another common point, or anoth-
er conductor.

Notes:

make up the circuit — oGpa3zyer nenn
in tandem — nocnenoBaTeILHO
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is opened anywhere — pa3oOMKHYTb TIIe-HUOYIb
another way of saying — wHaye roBops
to a common point — K 001LE} TOUKe

Memorize the pronunciation of the following words:

circuit [’ so:kit] — uens, cxema

series [ siori:z] — mocnenoBarenbHas

to devide [di’'vaid] — menuth

parallel [’ perolel] — mapaunenbHas

network — ceTb, ceTeBOM

series-parallel — mocnegoBaTebHO-MapaIeIbHas
path [pa: 0] — nyThb

to fasten [’ fa: sn] — IPUKPEIIATD

Answer the questions:

1. What classes can circuits be divided into?

2. What are series circuits?

3. How are devices, which make up the circuit, connected?
4. When does the current not flow through the circuit?

5. What is a parallel circuit?

Exercise 1.1. Find the following equivalents in the text:

. LIETIX MOXHO pa3eIuTh
. OMIU3KUHN MyTh

. COEIMHEHBI TIOCIIeIOBATEHHO

. IOJICOEIUHEH K Hayaty

. TIOJIOXUTEJIbHBIM (OTPULIATENIbHBIN) 3aKUM
pasieneHa Ha OTBETBJICHUS

. TIpDUKpETUIEHBI K OOLIeH TOYKe

. OOLIMI TTPOBOJHUK

00N AW AWM=
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Exercise 1.2. Find the wrong statements and correct them:

I§
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W

There are 4 branches of circuits: series, parallel, combination
of series-parallel.

The positive terminal of a device is connected to the positive
terminal of the second one.

Devices in the series circuits aren’t connected in tandem.

The current flows through the circuit if the series circuit is
opened anywhere.

Each branch of a parallel circuit carries part of the current.
Two halves of the terminals are fastened to different common
conductors.

Exercise 1.3. Match the following:

i
2
3
4.
3

... has only one closed path for the flow of electricity.
Devices making up the circuit are connected in ... .

The positive terminal is connected to the ...

... is divided into two or more branches.
... are fastened to various common points.
a) a parallel circuit.
b) negative terminal.
¢) terminals.
d) a series circuit.
e) tandem.

Exercise 1.4. Translate into English:

I

HapaJIJICJII)HaH LETb COCTOUT U3 HECKOJLKUX OTBETBJICHUM,
KaXmo€ U3 KOTOPBIX NMPOITYCKACT TOK.
3axXyIMBI TOICOEAMHEHH K O0ILIUM IIPOBOOHHMKAM.

. [locnemoBaTenbHast 1ENb KMMEET TOJBKO OOUH nyTb 1JId

TIPOXOXKICHUA TOKA.
DjleMeHTHI LENM COeIMHEHbI MOCIEeXOBATEBHO, TO €CTh KO-
HEl OJHOIo K HavaJly apyroro.
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5. B nmnocnemoBaTebHOM  LENMU  MOJIOXUTEIBHBIM  3aKUM
NoACOCIMHEH K OTpPULATCIIbBHOMY.

11. Text C
ELECTRIC CIRCUIT

The electric circuit is the subject to be dealt with in the present
article. But what does the above term really mean? We know the cir-
cuit to be a complete path, which carries the current from the source
of supply to the load and then carries it again from the load back to
the source.

The purpose of the electrical source is to produce the necessary
electromotive force required for the flow of current through the cir-
cuit.

The path along which the electrons travel must be complete oth-
erwise no electric power can be supplied from the source to the load.
Thus we close the circuit when we switch on our electric lamp.

If the circuit is broken or, as we generally say, “opened” any-
where, the current is known to stop everywhere. Hence, we break the
circuit when we switch off our electrical devices. Generally speaking,
the current may pass through solid conductors, liquids, gases, vacuum,
or any combination of these. It may flow in turn over transmission
lines from the power-stations through transformers, cables and
switches, through lamps, heaters, motors and so on.

There are various kinds of electric circuits such as open circuits,
closed circuits, series circuits, parallel circuits and short circuits.

To understand the difference between the following circuit con-
nections is not difficult at all. When electrical devices are connected
so that the current flows from one device to another, they are said to
be connected in series. Under such conditions the current flow
is the same in all parts of the circuit, as there is only a single
path along which it may flow. The electrical bell circuit is con-
sidered to be a typical example of a series circuit. The parallel
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circuit provides two or more paths for the passage of current.
The circuit is divided in such a way that part of the current
flows through one path, and part through another. The lamps in
your room and your house are generally connected in parallel.

Now we shall turn our attention to the short circuit some-
times called “the short”. The short circuit is produced when the
current is allowed to return to the source of supply without con-
trol and without doing the work that we want it to do. The short
circuit often results from cable fault or wire fault. Under certain
conditions, the short may cause fire because the current flows
where it was no supposed to flow. If the current flow is too great,
a fuse is to be used as a safety device to stop the current flow.

The fuse must be placed in every circuit where there is a
danger of overloading the line. Then all the current to be sent
will pass through the fuse.

When a short circuit or an overload causes more current to flow
than the carrying capacity of the wire, the wire becomes hot and sets
fire to the insulation. If the flow of current is great than the carrying
capacity of the fuse, the fuse melts and opens the circuit.

Variable

resistance or
Ammeter rheostat
Battery of 4 cells Sapet

6

Aat :

| Switch

Figure 1. A Simple Electric Circuit
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A simple electric circuit is illustrated in Figure. In this figure
a 4-cell battery has been used, the switch being in an open posi-
tion. If the switch is in closed position, the current will flow
around the circuit in the direction shown by the arrows.

Memorize the pronunciation of the following words:

circuit [’ so:kit] — uenp

source [’ so:s] — MCTOYHHUK

supply [so’plai] — nmomava, nmuraHue

to load [1oud] — rpy3urb, 3arpyxaTh, HarpyxaTb
otherwise [’ A0owaiz| — MHaue, B IPOTMBHOM CJIy4yae
hence [ hens] — cinegoBaTeabHO

to pass — IPOXOAUTH

solid — TBepabIi, KpernKui

conductor [kon’dakta] — NpOBOIHUK

liquid [’ 1ikwid] — XuMaKocTh

vacuum [’ vaekjuom| — BaKyyM, ITyCTOTa
transmission [trenz ‘mifn] — nepemaya

cable [ keibl] — xabesnb

series [’ siori:z]| — mociemoBaTeIbHas

parallel [' paerolel] — nmapannenbHas

to connect [ko'nekt] — CBI3bIBaTh, COCIUHSTD
path [pa:0] — nyTb

fault [ fo:1t] — HemocTaToOK, MOBPEXIECHUE
fuse [£ju: z] — maBKa, IJIABKUM NpeaoXpaHUTEb
safety ['seifti] — Ge3omacHOCTb

to overload [’ ouvo’loud] — neperpyxarb
insulation [, insju’leifn] — uzonsUMA

to melt — rutaBUTHL

Answer the questions:

1. What is discussed in the present article?
2. What do we call an electric circuit?

3. What kinds of circuit do you know?

4. When is a “short” produced?

46



AR

P

meSe oS

What does a short circuit often result from?

What safety device is used when the current in the circuit is
too great?

What do we mean by the term “short circuit”?

What does the term “closed circuit” mean?

Why does the current flow when the circuit is closed?

What do you call a fuse?

Does the current flow when the switch is in an open position?

Exercise 1.1. Find the following equivalents in the text:

o

10.
11.
12
13.
14.
15.
16.
17.
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DJIEKTPUYECKAs LETTh
MPOBOIUT TOK

HMCTOYHMK MUTAHUS

BKJIIOYATh JIAMITY

3aKpBITh LIEMb

TOK MCY€e3aeT

BBIKJTIOYATH 1IETh

BBIKJIIOYATh 3JIEKTPOTIPUOOPHI

IO JIMHUSIM Tepeavu
TIPOXOXIEHHUE TOKA

MOBPEXAECHHE TTPOBOIA

OIAaCHOCTb Teperpy3Ku
TIPOITYCKHAsT CITOCOOHOCTh MPOBOJIA
TIPeIOXpaHUTENb TIABUTCS

BOKPYT LIETTH

TBEpIbIe TIPOBOIHUKU

KOPOTKO€ 3aMbIKaHUE

Exercise 1.2. Translate from English into Russian:

k.

2

It is necessary to remember the term “circuit” because it is
impossible to work with electricity without circuits.

A short circuit may cause wire fault because of cable
fault.
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. Travelling through solids, the electric current can flow

through liquids and gases.

. The magnitude of the current as well as the voltage and resist-

ance may vary from a small amount to a very large quantity.

. When a cold object and a hot one are brought into contact,

the former gets warmer and the latter gets colder.

. Fuses are used for safety devices.

Exercise 1.3. Complete the statements choosing

48

the appropriate answer:

. The circuit is a complete path which carries the current from

the source of supply to the ...
a) liquid.

b) load.

¢) vacuum.

. The circuit is closed when we ... an electric lamp.

a) switch off
b) open
¢) switch on

. The current is known to stop when the circuit is ...

a) broken.
b) opened.
¢) closed.

. If the current flows from one device to another, the devices

are connected in ...

a) parallel.

b) series.

¢) combination of two kinds.

. The current flow is the same and has only a single path in ...

circuit.
a) series
b) parallel

. ... circuit provides several paths for the passage of current.

a) parallel
b) series



Exercise 1.4. Translate from Russian into English:

1. Lenp 37eKTPpUYECKOr0 HCTOYHHUKA — TEeHEPUPOBATh CHILY
JUISI IPOXOXIEHUST TOKa IT0 LIETIH.
2. llenb 3akpbIBaeTCsl, KOrAAa BKIIOYACTCS IMEKTPUIECKAs! JIaM-
mna.
Eciu 11empb BBIKITIOYAETCS, TOK MCYE3aeT.
4. TlocmemoBaTenpHast LieTb XapaKTepU3YETCSI OMHMM ITyTEM
MPOXOXIEHUS TOKA, a MapaijieibHasi — HECKOJbKHUMHU.
5. Ilpumepom mocnenoBaTeNbHOM LIETH SBISETCS 3JIEKTpUYec-
KW 3BOHOK.
6. ITpumMepoM napayieIbHOM LIENU SBIISIETCS JIAMIIA.
7. «Kopotkas» 1ernb obGpa3yercs, KOrga TOK BO3BpallaeTcs K
HUCTOYHUKY IMUTAHUS BXOJOCTYIO.
8. Kopotkoe 3aMBIKaHHE BO3HHMKAET W3-3a TOBPEXIECHHS ITPO-
BOJIKMU.
9. Bo BpeMsI KOPOTKOTO 3aMBIKAHUS ITPOITYCKHAsI CIIOCOOHOCTD
TPOBOAA MEHBLIE, YeM MOTOK JIEKTPOHOB.
10. TlpemoxpaHuTenb B LEIH ITOMOTaeT N36eXaTh ONAaCHOCTH T1e-
Perpy3Ku JIMHUM.

w2

Exercise 1.5. Speak on difference between:

1. Closed circuits and open circuits.
2. Series circuits and parallel circuits.
3. Fuses and switches.

12. Text B
MEASURING DEVICES

Ammeters and Voltmeters. Ammeters measure the current flow-
ing in a circuit and normally have scales, which are graduated or cali-
brated in amperes, milliamperes or microamperes.
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Voltmeters are used to measure the potential difference be-
tween two points in a circuit. The calibration of voltmeters is
usually in volts, millivolts, or microvolts.

The main difference between the two instruments of the same
type or design is in the resistance of the operating coil; identical mov-
ing units may be used for either meter. An ammeter is connected in
the positive or negative lead in series with a circuit and, therefore,
must have a low resistance coil; otherwise the readings would be in-
correct, as the coil would absorb an appreciable amount of power.

A voltmeter is connected in parallel across the points of a circuit
where the difference of potential is to be measured. The resistance of
the operating coil must, in this instance, be as high as possible, to
limit the amount of current consumed by it, or else a drop in potential
due to the meter would occur and the pointer indication would not
represent the true potential difference across the circuit.

Wattmeters. The measurement of the power in a D. C. circuit at
any instant can be achieved by means of an ammeter and voltmeter,
as the power in watts is the product of the current and the voltage.
With A. C. circuits, however, the instantaneous values are always
changing. To measure A. C. power correctly, therefore, it is necessary
to use the third instrument to measure the phase difference. The nor-
mal practice, however, is to combine these three instruments in one
which will give a direct reading of power in watts.

The most commonly used apparatus for measuring insulation re-
sistance is the megohmmeter or “megger”. The device is easy to han-
dle. It consists of a hand-driven generator in a permanent magnet
frame, which causes a moving coil to register the insulation resistance
in ohms or megohms, the amount of which is indicated by a pointer.

The “megger” is also used for continuity, ground, and shot-cir-
cuit testing in general electrical power work.

Notes:

the device is easy to handle — ripu6op yno6eH B 3KCILIyaTaluu
hand-driven — npuBoaMMEI B ABYIKEHUE PYKOM

permanent magnet frame — Kapkac OCTOSSHHOTO MarHHuTa

is used for continuity, ground and short-circuit testing — ucrnons3yercs mis

TIPOBEPKHY HETIPEPBIBHOCTH, 3a3EMJIEHUS M KOPOTKOIO 3aMbIKaHUS
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Memorize the pronunciation of the following words:

ammeter [’ emi : to] — amrnepmeTp

voltmeter [’voultmi : t9] — BOJBTMETP

scale [skeil] — mMacmTal, pazmep

to graduate [’ graedjueit] — rpagynpoBaTh, HAHOCUTD ACICHUS
to calibrate [ ' ka&libreit] — rpanyuposarh

ampere [’ &mpea] — amnep

potential [po’ tenfol] — noreHUMAT

volt [voult] — BoJbT

resistance [ri’zistons] — CONMPOTUBIECHUE
identical [ai’dentik(9) 1] — TOXIOECTBEHHBIN

coil [koil] — xaryiuka, criupaib

to absorb [ob’ so:b] — mornomwars, BcacklBaTh
appreciable [0’ pri :fobl] — 3aMeTHBIN, OLIYTUMBIMA
to consume [kon’sju:m] — MOTpedNsATh, PACXOIOBAThH
to occur [9’ko:] — ciyyaTbest

indication [, indi’keifn] — yka3zaHue

to achieve [o’ tfi :v] — mOCTUraTh, BBIMOJHATH

watt [wdt] — BarT

instantaneous [, inston’teinjos] — MIHOBEHHBI
value ['vaelju:] — 3HaueHUE

voltage [’ voltid3] — HamnpspKkeHue

to combine [kom’bain] — KOMOMHUPOBAThH, COYETATH
apparatus [, ®po’ reitos] — npubop

insulation [, insju’leifn] — u3onsauus
megohmmeter — MEroMmeTp, Merep

ohm [oum] — oM

megohm — merom

Answer the questions:

4%

1. What kinds of measuring devices do you know?

2. What do ammeters measure?

3. What units of measuring have ammeters?

4. What do voltmeters measure?

5. What is the calibration of voltmeters?

6. What is the difference between ammeters and voltmeters?



7.

8.

9
10.
1L
12
13.
14.
15.
16.
19.

How is an ammeter connected?

What resistance coil has an ammeter?

How is a voltmeter connected?

What resistance has a voltmeter?

Why must the resistance of a voltmeter be high?
Why would a drop in potential occur?

Why does the pointer indication represent wrong data?
What do wattmeters measure?

What do megohmmeters measure?

What does a megohmmeter consist of?

What is a megohmmeter used for?

Exercise 1.1. Find the following equivalents in the text:

10.
L1,
12,
13,
14.

SOL00= N LASds ISR

U3MEPSIIOT CUJTY TOKA
U3MEPSIETCS B aMIIepax

HCTIONIL3YIOTCSL LISl UBMEPEHUS

pa3sHULA TIOTEHUUATIOB

COIPOTUBJICHUE KaTyLUIKU

COEIVHEH I10C/IeI0BaTeIbHO

JOCTUTAETCS TTOCPEACTBOM

MOILLHOCTb B BaTTax

LieTIb TMOCTOSSHHOTO TOKAa

LIeTIb IEPEMEHHOTO TOKA

JIETKO YIIPaBJISIEMbIA

yKasaTejbHasi CTpeKa

VTS U3MEPEHUST U30JISIUUN COTTIPOTUBIICHUS
pasHuua ¢as

Exercise 1.2. Find the wrong statements and correct them:

L

2
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Voltmeters measure the potential difference between two
points in a circuit.
Ammeters measure the power in a D. C. circuit.



An ammeter is connected in parallel.

A voltmeter is connected in series.

A wattmeter measures A. C. power.

A megohmmeter is used for measuring insulation resistance.
A megohmmeter registers the insulation resistance in am-
peres.

SRR R

Exercise 1.3. Translate into Russian:

1. AMniepMeTpsl U3MEPSIIOT CUJIY TOKA B aMIIepax.

2. BonbTMeTphl M3MEDSIIOT PA3HULy TTOTEHLMANOB MEXIY
JIByMsI TOYKaMH B 1IENY B BOJIBTAX.

3. Pa3Huiia Mexmy aMIiepMeTpoM M BOJIBTMETPOM 3aKJIIOYAETCS
B COMPOTUBJICHUY KATYLLIKHU.

4. AmmepMeTp MOACOEIUHEH B IIPOBOAHUKE IMOCIEIOBATENLHO.

. BonbrMmeTp nomcoeayHeH MapajuiesIbHO Yepe3 YYacTKU LEIH,

L€ JOJDKHA U3MEPSATHCSI pa3HMLIA TIOTEHLUAJIOB.

BartMeTp u3MepsieT MOLIIHOCTh NIEPEMEHHOI'0 TOKA.

7. V3mepeHre CHIbI IIOCTOSIHHOTO TOKa OCYILECTBIISIETCSI
MOCPEICTBOM aMIIEpMETpa U BOJIBTMETPA.

8. Merommerp — npubOp IS U3MEPEHMS  M3OJSALIMU
COTIPOTUBJICHUSI.

(9,1

=)

Exercise 1.4. What is:

1. A voltmeter.

2. An ammeter.

3. A wattmeter.
4. A megohmeter.
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13. Text B

HOW ELECTRICAL ENERGY IS PRODUCED

There are several methods of producing electricity for practical
purposes. The battery of a pocket torch may be contrasted with the
source of enormous energy represented by a larger power station. Both
are examples of electrical energy application to a particular purpose,
and in general the purpose determines the nature of the method used
to produce the energy.

Practical methods of producing electricity may be enumerated as
follows:

L

=

Chemical, as represented by the various types of batteries or
primary cells in which the electricity is produced by purely
chemical actions.

. Electromagnetic, forming the basis of rotating generators op-

eration in which the electricity is produced by conductors
moving through a magnetic field. This is the method employed
in practice for generators of various sizes.

. Thermo-electric, in which the heating of the junction between

two different metals produced a very small voltage, which may
be used for purposes of temperature measurement and as a
source of power.

. Piezo-electric, in which a very small voltage is produced

across certain faces of a crystal by applications of mechanical
pressure. This effect is used, for example, as a means of fre-
quency control in radio oscillators or for gramophone pick-
ups, but it is not suitable for power supply.

Electronic, characterized by the flow of electron through evac-
uated or gas-filled tubes, and having the following forms:

a) Thermionic emission, in which the electrons are pro-

duced by the heating of special materials.

b) Photo-electric emission, in which electrons are liberated at

the surface of certain substances by the action of light.

¢) Secondary emission, in which electrons are driven from a mate-

rial by the impact of electrons or other particles on its surface.



d) Field emission, in which electrons are drawn from the
surface of a metal by the applications of very powerful
electric fields.

Notes:

pocket torch — xapmaHHbIit (hoHaph

power station — 31eKTpOCTaHLIMS

the nature of the method — xapakrep merona

primary cells — rajibBaHM4YECKUE TIEMEHTBI

by purely chemical actions — YMCTO XUMUYECKUMH pEaKIUSIMHU

moving through a magnetic field — nBrKyLIECS B MATHUTHOM TIOJIE

across certain faces of a crystal — Ha onpeneNIeHHBIX TPaHIX KpUCTaJia

as a means — Kak CpelICTBO

for gramophone pick-ups — 111 nare()OHHBIX 3ByKOCHUMATEIEi

through evacuated or gas-filled tubes — B BakyyMHBIX WJIM ra30Harnos-
HEHHBIX JJaMmnax (Tpyoax)

are liberated at the surface — BBICBOOOXIAIOTCSI C MOBEPXHOCTH

by the action of light — mon Bo3neiicTBueM cBeTa

are driven from — BbHIOMBAaIOTCS

by the impact of — cTonkHOBEeHUEM, yIapoM

it may be pointed out — MOXHO OTMETUTH

Memorize the pronunciation of the following words:

to produce [,prod’ju:s] — nNpOU3BOOUTH, BHIPAOATHIBATH
purpose [‘po:pos] — wenb

battery [’batori] — Oatapes

to contrast [kon’tra@st] — MNPOTUBOMOCTABIATh, KOHTPACTUPOBATh
source [so:s] — MCTOYHHK

enormous [i’no:mos] — OrpOMHBIN

application [, ®pli’keifn] — npumeHeHue

to determine [di’to:min] — omnpenensTh, yCTaHABJIWBATh
various [’veorios] — pas3IMYHBII

cell [sel] — snemeHT

chemical [’komikol] — XMMUYECKUI

electromagnetic — 2MeKTPOMarHUTHBIN

to rotate [rou’teit]— Bpaumarb

to employ [im’ploi] — mNpUMEHSTH, HCIOJB30BATh
thermo-electric — TepMo3NIeKTpUYECKUIA

junction [ ’dzank/n] — coemMHEHUE, CTHIK
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to heat [hi:t] — mnaButh

piezo-electric — TBE3032NIEKTPAYECKUIA

pressure [ ' prefo] — HaBleHuUE, HATIPSKEHUE

oscillator [’ osileita]— redHeparop, OCUMILISITOP, BUOPATOP
to characterize ['keriktoraiz] — xapakTepu3oBarh
flow [£1ou] — moTok

thermionic — TepMO3JIEKTPOHHBI

emission [i’mifn]— BelIENIEHUE, U3NYYEHNE, SMUCCHS
photoelectric — ¢dorosnexTpuyeckuii

to liberate [’ 1iboreit] — ocBoboOXIaTh

surface [’ s9: £is] — MOBEPXHOCTh

substance [’ sAbstons] — BeLLECTBO, MaTepUs
secondary emission — BTOpUYHasi IMHCCUSI

impact [’ impeaekt] — ymap, CTOJTKHOBEHUE

field emission — aBTo3JEK . POHHAS (XOJOIHAS) IMUCCUS
particle [’ pa:tikl] — vactuua

Answer the questions:

What are examples of the application of electrical energy?
What determines the nature of the method of producing elec-
tricity?

What are practical methods of producing electricity?

How is chemical method represented by?

How is electricity produced by chemical method?

Where is electromagnetic method employed?

How is electricity produced by electromagnetic method?
What is thermo-electric method?

What purposes may a small voltage be used for?

10. How is a small voltage produced by piezo-electric method?
11. How is electronic method characterized?

12. What are forms of electronic method?

DN =t

Vo NAL AW

Exercise 1.1. Find the following equivalents in the texs:

1. HecKoJbKO METOIOB
2. BbIpa0OTKA 3JIEKTPUYECKOM SHEPIUU
3. mpaxkTUYecKue LEeau
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10.
11:
12.
13.
14.
I'5e
16.
19
18.
19:

OaTapelika KapMaHHOro (oHapuKa
WCTOYHUK BHEPruu

NPUMEHEHUE DJIEKTPUYECKON DHEPTUU
OIIpENeISIET XapaKTep METoAa

JUTSI BBIpAaOOTKM 3HEPruu

XUMHUYECKUE peaKiuu

TIPUMEHSIETCST Ha MPAKTUKE

BpallleHHUe reHeparopa

HU3KOE HaNpsSDKEHUE

MEXaHUYECKOE aBJIeHUE

CPENCTBO PEeryIMpPOBaHMUS YACTOTHI
MOTOK 3JIEKTPOHOB

J1aBKa METaJuIoB

CTBIK MEXIY MeTajlJlaMu

MOUIHBIE 3JIEKTPUYECKUE TIONS

B pe3yJIbTaTe CTOJKHOBEHUS JIEKTPOHOB C ITOBEPXHOCTHIO

Exercise 1.2. Find the wrong statements and correct them:

L.

Electrical energy determines the nature of the method used to
produce the energy.

The electricity using chemical method is produced in primary
cells by chemical actions.

Due to electromagnetic method the electricity is produced in
generators by operation of conductors moving through a mag-
netic field.

In thermo-electric method a very small voltage is produced
across faces of a crystal by applications of a mechanical
pressure.

In piezo-electric method a very small voltage is produced by
the heating of the junction between two metals.

Piezo-electric method is employed in practice for various
generators. ;

. Chemical method is used for purposes of temperature mees-

urement.



8. Electronic method is used as a means of frequency control.
9. In thermionic emission electrons are liberated at the
surface of substances by the action of light.

Exercise 1.3. Translate into English:

1. CyluecTByeT HECKOJIBKO METOIOB BHIPAGOTKU 3JIEKTPOIHEPIUU.

2. Llenn ompenenser xapakTep METOHA, KOTOPBIA UCIIOIbL3YETCS
JUTSL TIPOU3BOJICTBA 3JICKTPOSHEPIUM.

3. XuMUYECKMii METON TIPEACTaBlIeH Pa3IMYHbIMU BUIaMu Oarta-
peu WIX TajibBaHUYECKUX JIEMEHTOB, B KOTOPBIX JIEKTPUYE-
CTBO BbIPA0aThIBAETCSI C TIOMOILBIO XMMUYECKUX PEAKIUA.

4. Tlpu Nbe303JTEKTPUYECKOM METONE 3IEKTPUYECTBO BbIpaba-
TBIBAETCSI TIPU TIPUMEHEHUM MEXaHUYECKOro NaBJIEHUSI Ha
OIpeNEJICHHBIX FPAHSIX KPUCTAJLIA.

5. TepMOBJIEKTPUYECKIIT METOM XapaKTepU3yeTcsl TUIaBKOW Ha
CTBIKE METAJUIOB.

6. Ilpu NpUMeHEeHUU 3JIEKTPOHHOTO METOHAa 3JIEKTPOHBI IBU-
JKYTCSI B BAKYYMHBIX WJIY Ta30HATIOJIHEHHBIX JIaMIIaX.

7. DddexT UCIONB30BAaHUSI MEXaHUYECKOTO NABJICHUS IpUMe-
HSIETCA KaK CPEICTBO IS PETYJIMPOBAaHUSI YAaCTOThl B pagyo
OCUMJUISITOPAxX M IJIsl IaTe(pOHHBIX 3ByKOCHUMATENCH.

‘8. DJIEKTPUYECTBO B TE€HEPATOPaX BbIPaOATHIBAETCS TIPOBOTHU-
KaMU, JBUXXYLIMMUCS B MATHUTHOM TIOJIE.

9. Ilpu HOTO3NEKTPUIECKON SMUCCUM BJIEKTPOHBI BBHICBOOOXK-
JIAIOTCS C TMIOBEPXHOCTH BELIECTBA IO BO3IEHCTBUEM CBETA.

10. TIpu x0NOTHOM SMUCCUM BJIEKTPOHBI BRHIOMBAIOTCS C TIOBEPX-
HOCTM MeETajljla TOoJ BO3ICHCTBMEM MOIIHBIX 3JIEKTPU-
YEeCKUX TIOJIEH.

Exercise 1.4. Give definitions to the following:

1. Electromagnetic method.
2. Chemical method.
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Thermo-electric method.
Piezo-electric method.
Electronic method.
Thermionic emission.
Photo-electric emission.
Field emission.
Secondary emission.

30008 D OB O

14. Text B
MAGNETIC EFFECT OF AN ELECTRIC CURRENT

The invention of the voltaic cell in 1800 gave electrical experi-
menters a source of a constant flow of a current. Seven years later the
Danish scientist and experimenter, Oersted, decided to establish the
relation between a flow of current and a magnetic needle. It took him
at least 13 years more to find out that a compass needle is deflected
when brought near a wire through which the electric current flows.
At last, during a lecture he adjusted, by chance, the wire parallel to
the needle. Then, both he and his class saw that when the current was
turned on, the needle deflected almost at right angles towards the con-
ductor. As soon as the direction of the current was reversed, the direc-
tion of the needle pointed in was reversed too.

: N
Current B

AR e

S

Current / ~a

L s

Figure 2. Influence of an Electric Current on a Compass needle
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As seen in Figure 1, the north end of the needle moves
away from us when the current flows from left to right. Oersted
also pointed out that provided the wire were adjusted below the
needle, the deflection was reversed.

The above-mentioned phenomenon highly interested Am-
pere who repeated the experiment and added a number of valu-
able observations and statements. He began his research under
the influence of Oersted’s discovery and carried it on through-
out the rest of his life.

Everyone knows the rules thanks to which we can always find
the direction of the magnetic effect of the current. It is known as
Ampere’s rule. Ampere established and proved that magnetic effects
could be produced without any magnets by means of electricity
alone. He turned his attention to the behaviour of the electric cur-
rent in a single straight conductor and in a conductor that is
formed into a coil, i.e. a solenoid.

When a wire conducting a current is formed into a coil of
several turns, the amount of magnetism is greatly increased.

It is no difficult to understand that the greater the number
of turns of wire, the greater is the m.m.f. (that is magnetomo-
tive force) produced within the coil by any constant amount of
current flowing through it. In addition, when doubling the cur-
rent, we double the magnetism generated in the coil.

A solenoid has two poles, which attract and repel the poles of
other magnets. While suspended, it takes up a north and a south
direction exactly like the compass needle. A core of iron becomes
strongly magnetized if placed within the solenoid while the cur-
rent is flowing.

When winding a coil of wire on an iron core, we obtain an
electromagnet. That the electromagnet is a controllable and
reliable magnet is perhaps known to everyone. It is, so to say,
a temporary magnet provided by electricity. Its behaviour is
very simple. The device is lifeless unless an electric current
flows through the coil. However, the device comes to life pro-
vided the current flows. The iron core will act as a magnet as
long as the current continues to pass along the winding.
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b) 100 TURNS

Figure 3. The dependence of the amount of magnetism on the
number of wire turns and the strength of the current:

a) the number of wire turns in the coil affects the magnetic strength; b) the strength

of the current through the coil influences the magnetic strength of the coil

Memorize the pronunciation of the following words:

voltaic [vol’teiik] — rajbBaHUYECKUIA

cell [sel] — anemeHT

source [s9:s] — UCTOYHMK

constant [’ konstont] — MOCTOSTHHBIM

to deflect [di’ flekt] — OTKIOHATH

wire [ ’waio]— npoBof, poBoIOKa

to turn on — OTKPHITh, BKIIIOYUTH

angle [ ' &ngl] — yroa

towards [to’wo:dz] — MO HaNpPaBJIEHHIO, 10 OTHOLIEHUIO
conductor [kon’dakto] — NMPOBOAHUK

to reverse [ri’vo:s] — mepecraBisTh, IEPEBOPAYMBATh, OTMEHUTD
to adjust [9’ d3ast] — perynupoBaTh, yCTaHABIUBATh, IPUCIIOCOOIAT
valuable [’ valjuobl] — LEHHBIH

observation [, obza: ‘veifn] — HaGmoneHue

throughout [Oru:aut] — mnoscoony

to prove [pru:v] — nOKa3bIBaTh

solenoid — coneHou

coil [koil] — karymika

to generate [’ dzenoreit] — NMpPOM3BOAUTH, FEHEPUPOBATH

to attract [o’ traekt] — mpurarusarth

to repel [ri’pel] — oTTaNKMUBaTh

to suspend [sos ' pend] — BewaTk, NOABEIIMBATh, IPUOCTAHABINBATh
core [ ko:] — cepmueBuHa

to wind [waind] — HamarsIBaTh

winding — oOMmoTka

to obtain [ob’tein] — momyuars, HOOBIBATH
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reliable [ri’laiobl] — HameXHBIA
temporary [’temporori] — BpPEMEHHHBIA
magnet [ ‘magnit] — Maraur

Answer the questions:.

10.
1L
12:

0 00 MG U PR

When was the voltaic cell invented?

What did the invention of the voltaic cell give?
What did Oersted decide to establish?

What did he find out?

When did the needle deflect?

Who repeated Oersted’s experiment?

Do you know Ampere’s rule?

What did Ampere establish and prove?

When is magnetism greatly increased?

Is the magnetic effect produced when the charges are at rest?
What is an electromagnet?

When does the iron core act as a magnet?

Exercise 1.1. Find the following equivalents in the text:
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g
12,
13.
14.

SwoNaLs

. TaJIbBAaHWYECKMI 3JIEMEHT

WCTOYHUK ITOCTOSIHHOTO TOKA
3aBUCUMOCTh MEXIY IIOTOKOM TOKa M HaMarHUYEHHOWU
WUrIoun

CTpeJiKa OTKJIOHSIETCS
HaXOIUTCSI OKOJIO ITPOBOJIOKHU
yepe3 KOTOPYIO MIPOXOIUT TOK
MPOBOJIOKA TTapajlyieIbHaA UIJIe
TOK BO3HUK

TIOJ TIPSIMBIM YTJIOM
ToMelleHa Mo, UIJIon
OTKJIOHEHUE CTPEJIKU
LIEHHBIE HAOMIOOEeHUS

TIOJT BJIUSTHUEM

Gyarogapsi KOTOpoOMy



15.
16.
17.
18.
19.
20.
2L
22,
23.
24.
25.
26.
21.
28.
29.
30.

MarHuTHOE JEUCTBUE

6e3 MarHUTOB MOCPEACTBOM 3JIEKTPUYECTBA
JIeMICTBHE TOKA B IIPSIMOM TIPOBOIHUKE
MarHeTu3M YCUJIUTCSI

MPEBPATUTh B KATYIIKY

KOJIMYECTBO OOOPOTOB ITPOBOJIOKH

BHYTPM KATYILIKU

NPUTATUBAIOT ¥ OTTAJIKWBAIOT IOJIIOCA MAarHUTOB
KOMITacHasl CTpeJiKa

yKa3blBaTh B CEBEPHOM/I0XXHOM HarlpaBJIeHUN
CUJIBHO HaMarHUYMBAETCS

JKeJIe3Hasl CepaLeBrUHA

IIPUHLMUIT JEUCTBUS MPOCT

YCTPOMCTBO OXHBAET

JIECTBYET KaK MarHUT

MPOXOJUT IO OOMOTKE

Exercise 1.2. Choose the right answer:

1

The invention of the voltaic cell gave electrical experimenters
a source of ...

a) alternating current.

b) constant current.

. Oersted decided to establish the relation between ...

a) a flow of current and a magnetic needle.

b) a flow of current and a conductor.

¢) a magnet and a magnetic needle.

A compass needle is deflected when brought near wire
through which ...

a) the current was reserved.

b) the current flows.

The north end of the needle moves away when the current
flows ...

a) from left to right.

b) from right to left.

c¢) towards the conductor.
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Magnetic effect can be produced without any ...
a) needles.
b) magnets.

. Ampere studied ...

a) the deflection of the needle.
b) the behaviour of the current in a single straight conductor.

. When a wire conducting a current is formed into a coil of sev-

eral turns, the amount of magnetism ...
a) is greatly decreased.
b) is greatly increased.

. The iron core acts as a magnet ...

a) when the current passes along the winding.
b) while the current is flowing within the winding.
c¢) we double the current.

Exercise 1.3. Fill in the blanks with the suitable words given below:

where, which, when, who, that

1.

2

We know ... Oersted established the relation between the flow
of electric current and a magnetic needle.

The great scientists Volta, Ampere, and Yablochkov may be
named among those ... have greatly contributed to electrical
engineering.

. The end ... the lines of force leave the coil after passing

through its core will act like a north magnetic pole.
. there is a certain connection between electricity and
magnetism was proved by experiments.

. ... he placed the wire parallel to the needle, he saw ... the nee-

dle deflected.

. A wire ... is wound in the form of a solenoid acts like a magnet

as long as it is carrying a current.

Exercise 1.4. Translate into English:

1
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Jlarckuii yYeHbI YCTAHOBWI 3aBHCHMMOCTb MEXIY ITOTOKOM
TOKa 1 HAMarHW4eHHOM UIJION.



2. OH OOHapyXuJl, YTO CTpeJIKa OTKJIOHSIETCSI OKOJIO TIPOBOJIO-
KU, YEPE3 KOTOPYIO NMPOXOAUT JIEKTPUUECKUI TOK.
Crpenka OTKJIIOHWIACh K MPOBOAHUKY TOJ MPSIMBIM YIJIOM.
HamnpagieHue Toka U3MEHUIOCH.
Korna BO3HUK TOK, CTpeJiKa OTKJIOHWIACK.
Tox TeyeT cneBa Harpaso.
Korza npoBosioka HaXoOUTCSI HUXE CTPEIKM, HarpaBIeHUE
CTPEJIKU MEHSIETCSI.
8. MarHuTHOe NeNCTBUME BO3HMKAET MOJ BO3NEHCTBHEM 3JIEKT-
' pUYECTBa.
9. MarseTusM TOKa YCUJIUBAETCS B KATYIIKE.
10. ConeHoup meiCTBYeT KaK KOMIIACHAsI CTPEJIKA.
11. DneKTPOMArHUT MOJYYAETCS TIPY OOMOTKE KaTYILKH.
12. Tox npoxomuT yepes3 KaTyLUKy BIOJb OOMOTKH.
13. Karyiuka geiicTByeT KaK MarHur.
14. CepnueBuHa CUIbHO HaMarHWYKMBaeTCs.

b AR Al

15. Text B
CONDUCTORS AND INSULATORS

All substances have some ability of conducting the electric cur-
rent, however, they differ greatly in the ease with which the
current can pass through them. Metals, for example, conduct
electricity with ease while rubber does not allow it to flow free-
ly. Thus, we have conductors and insulators.

- What do the terms “conductors” and “insulators” mean? Sub-
stances through which electricity is easily transmitted are called con-
ductors. Any material that strongly resists the electric current flow is
known as an insulator.

Let us first turn our attention to conductivity that is the
conductor’s ability of passing electric charges. The four factors,
conductivity depends on, are: the size of the wire used, its length
and temperature as well as the kind of material to be employed.

65

5—2938



It is not difficult to understand that a large wate: pipe can
pass more water than a small one. In the same manner, a large
conductor will carry the current more readily than a thinner one.

It is quite understandable, too, that to flow through a short
conductor is certainly easier for the current than through a
long one in spite of their being made of similar material.
Hence, the longer the wire, the greater is its opposition, that is
resistance, to the passage of current.

As mentioned above, there is a great difference in the con-
ducting ability of various substances. For example, almost all met-
als are good electric current conductors. Nevertheless, copper car-
ries the current more freely than iron; and silver, in its turn, is a
better conductor than copper.

Generally speaking, copper is the most widely used conduc-
tor. That is why the electrically operated devices in your home are
connected to the wall socket by copper wires. Indeed, if you are
reading this book by an electric lamp light and somebody pulls the
metal wire out of the socket, the light will go out at once. The
electricity has not been turned off but it has no path to travel
from the socket to your electric lamp. The flowing electrons can-
not travel through space and get into an electrically operated de-
vice when the circuit is broken. If we use a piece of string instead
of metal wire, we shall also find that current stops flowing.

A material like string which resists the flow of the electric
current is called insulator.

There are many kinds of insulation used to cover the wires.
The kind used depends upon the purposes the wire or a cord is
meant for. The insulating materials we generally use to cover
the wires are rubber, asbestos, glass, plastics and others.

Rubber covered with cotton, or rubber alone is the insulating
material usually used to cover desk lamp cords and radio cords.

Glass is the insulator to be often seen on the poles that
carry the telephone wires in city streets. Glass insulator strings
are usually suspended from the towers of high voltage transmis-
sion lines. One of the most important insulators of all, howev-
er, is air. That is why power transmission line wires are bare
wires depending on air to keep the current from leaking off.
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Conducting materials are by no means the only materials
to play an important part in electrical engineering. There must
certainly be a conductor, that is a path, along which electricity
is to travel and there must be insulators keeping it from leaking
off the conductor.

Memorize the pronunciation of the following words:

substance [’ saAbstons] — BelIeCTBO, MaTepus
ability [o’biliti] — croco6HOCTh
to conduct [kon’dakt] — mpoBOAWUTD
to differ [ ' A1 £o] — paznuuarscs
ease [’ 1i:z] — NerkocThb
rubber [’ rabo] — pe3una
insulator [’ insjuleito] — u3onsiTop
to transmit [traenz 'mit] — nmepenasarth
to resist [ri’zist] — CONPOTUBIATHCS
to depend on [di ‘' pend] — 3aBuUCETbH
to carry [ ' ke®eri] — nmpoBOIUTH, HOCUTD
similar [’ similo] — MOMOOHBIN, MOXOXKU
various [’ vearias] — pasnnyHbII
copper [’ kopa] — Menb
iron [’aion] — xene3o
socket [ sokit] rHe3mo, maTpoH, po3eTKa
path [pa:0] — nyTh
to pull out — BmITACKMBATH
string — BepeBKa
to cover [’ kAva] — MOKpHIBATH
asbestos [z 'bestos] — acbecT
plastics [ ple®estiks] — mnactmacca
, bare [bea] — rosmli
to leak off [ 1ik] — Teus, mpomyckaTh

Answer the questions:

1. Do all substances conduct the electric current easily?
2. What is a conductor?
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. What does conductivity depend upon?
. What materials are the best conductors of electricity?

Does temperature influence the conductor’s resistance?

What feature of the conductor is illustrated here?

What is the difference between a conductor and an insulator?
What insulators do you know?

Why are power transmission line wires bare?

What insulation is on the cords of your electrical devices
used?

Exercise 1.1. Find the following equivalents in the text:

Do N AL W~

CIIOCOOHOCTD TIPOBOAUTD JIEKTPUIECKUI TOK

CWIBbHO pa3InyaloTcst

TOK IIPOXOIUT

COIPOTHUBIISIETCS SJIEKTPUYECKOMY TOKY

MPOBOIMMOCTD 3aBUCUT OT

pa3Mep, [UIMHA, TeMIiepaTypa IIpoBoia

HECMOTPSI Ha TO, YTO CEIaHbl U3 MOJ0OHOr0 MaTepuraia
pa3sHHUlIa B IPOMYCKHOM CIIOCOOHOCTH

BBITACKMBATh MPOBOJL U3 PO3ETKU

BMECTO IPOBOJIOKH

. COIIPOTUBJISICTCS TIOTOKY 3JIEKTPOHOB
. JIMHUU II€penaqd

. TOJIBIE NMPOBOOA

. MpOBOIALIME MaTepHaJIbl

. BBIIIKKM BBICOKOI'O HaIIPSIKCHUS

Exercise 1.2. Find the wrong statements and correct them:

1.

2!
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Some substances have an ability of conducting the electric
current.

All substances differ greatly in the ease with which the current
can pass through them.
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10.
11.
12

. Substances that conduct electricity are called insulators.

Substances that resist the electric current flow are called con-
ductors.

The conductivity depends on the size of the wire used, its
shape and temperature.

All metals are bad electric current conductors.

Copper carries the current more freely than iron.

Copper is a better conductor than silver.

The flowing electrons cannot get into a device when the cir-
cuit is broken.

While using a piece of string instead of a metal wire, the cur-
rent stops flowing.

The insulators are rubber, plastics, and glass.

One of the most important conductors is air.

Exercise 1.3. Translate into English:

10.

. Bce BelecTBa MMEIOT CITIOCOOGHOCTD MPOIYCKATb TOK.
. MeTauibl poIycKaloT 3JIEKTPUYECTBO.

ITpOBOMHUKM — 3TO MaTePHUAJIbI, YEPE3 KOTOPHIE JIETKO IPO-
XOIUT BJIEKTPUYECKHUIA TOK.

N3omaropsl  CONPOTUBISIOTCS TIOTOKY — BJIEKTPUYECKOTO
TOKA.

Eciy MBI UCIIOJIb3yeM BEPEBKY BMECTO TPOBOJIOKH, TOK MC-
Yye3aer.

CTeKJI0 KaK M30JIATOP MOXHO 4acTO BUAETb Ha TeJie(hOHHBIX
MIPOBOJIAX.

W3ona1oHHbIe MaTePHUAJIbl TOKPHIBAIOT ITPOBO/IA.

Mens uMeer OOJBIIYIO TPOIYCKHYIO CIOCOOHOCTb, 4YeM
XeJe30.

ITpoBOIMMOCTh 3aBUCHUT OT pa3Mepa IPOBOJIOKH, €€ JUTMHBI U
TEMITEPaTyphl.

Menp — HanboJee UIMPOKO MCIIONB3YeMbIiA TIPOBOTHMUK.
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16. Text B
HEATING EFFECT OF AN ELECTRIC CURRENT

The production of heat is perhaps the most familiar among
the principal effects of an electric current, either because of its
development in the filaments of the electric lamps or, may be,
because of the possible danger from overloaded wires.

As you know, of course, a metal wire carrying a current will
almost always be at a higher temperature than the temperature
of that very wire unless it carries any current. It means that an
electric current passing along a wire will heat that wire and may
even cause it to become red-hot. Thus, the current can be de-
tected by the heat developed provided it flows along the wire.

The reader is certain to remember that the heat produced
per second depends both upon the resistance of the conductor
and upon the amount of current carried through it. As a matter
of fact, if some current flown along a thin wire and then the
same amount of current were sent through a thicker one, a dif-
ferent amount of heat would be developed in both wires. When
the current is sent through the wire which is too thin to carry it
freely, then more electric energy will be converted into heat
than in the case of a thick wire conducting a small current.

Let us suppose now that a small current is following along a
thick metal conductor. Under such conditions the only way to
discover whether heat has been developed is to make use of a
sensitive thermometer because the heating is too negligible to be
detected by other means. If, however, our conductor were very
thin while the current were large, the amount of generated heat
would be much greater than that produced in the thick wire. In
fact, one could easily feel it. Thus, we see that the thinner the
wire, the greater the developed heat. On the contrary, the larger
the wire, the more negligible is the heat produced.

Needless to say, such heat is greatly desirable at times but
at other times we must remove or, at least, decrease it as it rep-
resents a waste of useful energy. In case heat is developed in a
transmission line, a generator, or a motor, it is but a waste of
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electric energy and overheating is most undesirable and even
dangerous. It is this waste that is generally called “heat loss”
for it serves no useful purposes and does decrease efficiency.
Nevertheless, one should not forget that the heat developed in
the electric circuit is of great practical importance for heating,
lighting and other purposes. Owing to it we are provided with a
large number of appliances, such as: electric lamps that light
our homes, streets and factories, electrical heaters that are
widely used to meet industrial requirements, and a hundred
and one other necessary and irreplaceable things which have
been serving mankind for so many years.

In short, many of the invaluable electrical appliances without
which life would seem strange and impossible at present can be uti-
lized only because they transform electric energy into heat.

The production of heat by an electric current is called
heating effect. One might also name its light effect provided
the heat in the conductor be great enough to make it white-
hot, so that it gives off light as well as heat. Take the filament
of an electric lamp as an example. We know it to glow because
of heat. By the way, were we able to look inside a hot electric
iron, we should see that its wires were glowing too. A similar
statement could be applied as well to almost any electric heat-
ing device. All of them give off a little and a lot of heat.

Memorize the pronunciation of the following words:

heat [hi:t] — Terno, ruraBka
familiar [£o’miljo] — wu3BEeCTHbINH

- filament [’ £ilomont] — HUTH
to overload [’ ouvo’ loud] — meperpyxarb
wire [ ‘waia] — NMpoBOJIOKA, TIPOBOL
to detect [di’ tekt] — OTKpBIBaTh, OOHAPYXUBATh
to provide [pro’vaid] — obGecneuyuBaTh
to flow [f1lou] — Teub
to depend [di’pend] upon — 3aBuUCETbH
resistance [ri’zistons] — coONpoTUBJIEHUE
conductor [kon’dakto] — NpPOBOAHUK
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amount [o‘maunt] — KOJMYECTBO

as a matter of fact — Ha camom nene, daxTuecku

to convert [kon’va:t] — mnpeBpauiath

thermometer [02’ momita] — TepMOMETp, I'PayCHUK

negligible [ 'neglid3obl] — HE3HAYUTEILHBIN

to generate [’ dzensreit] — nMpou3BOAUTH

contrary [’ kontrori] — NpOTHUBOIOJIOXHBII

needless to say — Heyero ¥ roBOpUTH

to remove [ri‘mu:v] — yCTpaHSTb, yIansiTh

to decrease [di: 'kri:s] — yMeHbILATh

waste [‘weist] — ocTaTku

transmission [trenz ‘mifn] — nepenaya

to overheat [’ ouvo’hi : t] — meperpeBaTh(cst)

efficiency [i’fifonsi] — kO3bOUUMEHT MOJE3HOTO HEHCTBHUS,
NPOAYKTUBHOCTD

nevertheless [, nevods’ les] — HeCcMOTpsI Ha, TEM HE MEHEe

owing to — BcneacTBue, 6aronaps

appliance [0’ plaions] — npucnoco6aeHue, npubop

irreplaceable [, iri’pleisobl] — He3aMeHUMBIi

invaluable [in’va@ljuobl] — HEOUEHUMBINH

white-hot — packayeHHsIit 10 Gena

to glow [glou] — nbUIaTH

to apply [o’'plai] — npuUMeHATb

Answer the questions:

. What is the most familiar principal effect of an electric current?

. Why is heating effect of an electric current is the most
familiar?

3. Has a metal wire carrying a current a higher temperature than

a wire that carries any current?

What does an electric current heat?

How does an electric current heat a wire?

. How can electricity be detected?

Why does the current-carrying wire become red-hot?

What does the heat produced per second depend upon?

Why is heat developed in a transmission line undesirable?

. What device turns heat into work?

N =
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11. What do we call the heating effect of an electric current?

12. When does the conductor become white-hot?
13. What takes place inside any electric heating device?
14. What is called “heat loss” and doesn’t decrease efficiency?

Exercise 1.1. Find the wrong statements and correct them:

BBIpaOOTKa TeIUIa

u3BecTHa cpenu 3P dexToB
HUTH 3JIEKTPUYECKON JIAMITBI
OITaCHOCTH Ieperpy3Ku MpoBoAa
MPOBOJSILLIAST TOK

TIPOXOMSILUMIA 110 POBOAY
0oOHapy>X1UBAETCs O TEeTUTy
CTAHOBUTCSI PAaCKaJIEHHbIM
CONPOTHUBJIEHHUE TPOBOIHUKA
3aBUCHUT OT COTIPOTUBIICHUS

. B 00oMX TMpoBoAax

. CBOOOIHO IPOBOAUT

. Oynet npeobpa3oBaHa B TEIUIO

. TIpM TaKUX YCJIOBUSIX

. YYBCTBUTEJIbHBI TEPMOMETD

. HE3HAYUTEJIbHOE TEIJIO

. KOJIMYECTBO NPe0OpPa30BaHHOIO Teruia
. BBIOPOC TIOJIE3HOM OHEPruu

. JIUHUS Tiepegaqy

. KOJIMYECTBO HEOLEHUMBIX TIPUOOPOB
. HE3aMEHHUMBIE BElU

. BHYTPU pacKaJIeHHOTO XeJie3a

. TUIaBKa IIPOBOJIOB

._.
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Exercise 1.2. Find the wrong statements and correct them:

1. An electric current passing along a wire will heat it.

2. The heat depends on the amount of current carried

through the conductor.
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4.

When the wire is thin, then the more electric energy will
be converted into heat.
The thinner the wire, the more negligible the developed heat.

Exercise 1.3. Match the following:

PEPLN

.. if it is possible to convert electrical energy into heat.
... if it is able to look inside a hot electric iron.

.. if it is desirable at times to remove heat.

... if heat decreases efficiency.

Exercise 1.4. Translate from Russian into English:

1

2.

10.

11.
12.
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TermoBoit 3(eKT 37IeKTpUIECKOro ToKa Haubojee H3Bec-
TEH.

DhhEKT 3TEeKTPUIECKOr0 TOKAa MOXHO OOHApYXWTh Ha HM-
TSIX DJIEKTPUYECKOM JIaMITBI.

. [IpoBoa, uepe3 KOTOPHIA IPOXOAUT TOK, BCErJa MMEET

OOMBIIYIO TEMIIEpaTypy, YeM TOT, YTO HE€ IMPOBOIMUT TOK.
Ecnu mipoBop mneperpeBaercsi, 110 HEMY IPOXOOUT 3JIEKTPH-
YECKUU TOK.

. Teryio 3aBUCUT OT COIIPOTHUBJIEHHWSA TIPOBOIHUKA W CHJIBI

TOKa, ITPOXOASAILETO YEPE3 HETO.

. le/l NPOXOXIACHHUM TOKa II0O IIPpOBOAY, IIPOBOA CTaHO-

BUTCA PaCKaJICHHbIM.
QHCKTpl/I‘ICCKaﬂ OHEPIrud npeBpalacTcsa B TEIUIO.

. Teruio MOXHO OGHAPYXUTh TOJBLKO C TIOMOILIBIO TEPMOMETPA,

TaK KaK KOJIMYECTBO TEIlJIa HE3HAYUTEIIBHO.

. ToHkm#1 mpoBox, BhIpabaThIBaeT OOJbIIEE KOJIMYECTBO TEIIa,

YeM TOJICTBIM.

Ha nuHum nepemay, B MOTOpe WIM TeHepaTtope, Iiepe-
HarpeBaHWE HEXeNaTeJbHO M JaXe OITacHO.

BriOpoc sHeprum MoxeT npuBecTy K yMeHbineHuio KIT/I.
Teruto, BbIpabaTbiBaeMoOe B 3JIEKTPUYECKUX LIETISIX, MMeEET
MPaKTUYECKYI0 LIEHHOCTb.



13. TermoBoil 3(ddekTr — BhIpabOTKA Teruia SJIEKTPUYECKUM
TOKOM.

14. MHorue npuOOpHl SIBISIIOTCS HE3aMEHUMBIMU BeIlaMU, KO-
TOpBIE CIIYXaT YEJIOBEUECTBY Ha TPOTSDKEHUN MHOTHX JIET.

Exercise 1.5. Ask your groupmate the following questions
(Questions for group discussion):

What principal effects of an electric current are.

How the current passing along the wire can be detected.
Where different electrical appliances are used.

When overheating is the most undesirable and even danger-
ous.

B

17. Text A
GENERATORS

A device for converting mechanical energy into electric energy
is called a generator. The function of a motor is just the reverse, that
is, it transforms electric energy into mechanical energy. The enor-
mous energy of steam engines, gas engines, and water turbines can
now be transformed into electricity and transmitted many miles.
The generator has revolutionized modern industry by furnishing
cheap electricity.

- The essential parts of a generator are: (a) the magnetic field,
which is produced by permanent magnets or electromagnets; and (b)
a moving coil of copper wire, called the armature.

D.c. generators are used for electrolytic processes. Large
d.c. generators are used in certain manufacturing processes,
such as steel making. Generators of small capacities are used
for various special purposes, such as welding, automobile gener-
ators, train lighting, communication systems, etc.
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Memorize the pronunciation of the following words:

device [di’vais] — ycTpoiicTBO

to convert [kon’vo:t] — npeBpalaTh

reverse [ri’vo:s] — oOpaTHBII

to transform [traens’ £0:m] — npeoOpa3oBLHIBATH
enormous [i’no:mds] — OrpOMHBINH

steam [sti:m] — mapoBoit

engine [’end3zin] — aBuUraTenab

turbine [’ t9:bin] — TypOuHa

to transmit [traenz ‘mit] — mepemaBaTh

to furnish [’ £o:nif] — cHaGXaTb, JOCTABISTH

essential [1’senfol] — CylIeCTBEHHBIH, HEOTHEMIIEMBII
permanent [’ p9:monont] — MOCTOSIHHBIN, HEM3MEHHBIN
magnet [ 'magnit] — MarHuT

coil [ koil] — kaTyuika

armature [’a:motjua] — IKOph

capacity [ko’pa@siti] — MOIIHOCTb

welding — cBapka

Answer the questions:

What is a generator?

What is the difference between a generator and a motor?
What are two essential parts of a generator?

What are d.c. generators used for?

What processes are generators of small capacities used for?

DA e

Exercise 1.1. Find the following equivalents in the text:

YCTPOWICTBO [UISI MPeoOpa3oBaHMUs

oOpaTHasi (MPOTUBOIONOXHAST) YHKIUS
MapoOBOM JBUTaTEhb

NPEBPALLAETCS B JIEKTPUYECKYIO SHEPIUIO
CHa0OXaTb HeIeBOM NIEKTPOIHEPrUei
KaTyIIKa U3 METHOU IPOBOJIOKH
SJIEKTPOJIMTUYECKHE TTPOLIECCH

NOLE N~
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8.
9.

Maiasgs MOIIHOCTb
N3TOTOBJICHUE CTaJIU

Exercise 1.2. Match the following sentences choosing

the appropriate answers:

. ... converts electric energy into mechanical energy.

a) generator; b) motor
The function of a motor is just the ...
a) similar; b) reverse

. ... is produced by electromagnets.

a) a coil; b) armature; c) the magnetic field
A moving coil of copper wire is called ...
a) circuit; b) motor; c) armature

. Large d.c. generators are used for...

a) welding; b) steel making
Parts of a generator are ...
a) armature and magnetic field; b) wire and electric field

Exercise 1.3. Translate from Russian into English:

v AW

. TeHepaTop mnpeoOpPa3OBBIBAET MEXaHUYECKYIO SHEPruio

B OJIJIEKTPHUICCKYIO.

. Mortop npeoGpa3oBhIBaET JMEKTPUIECKYIO SHEPTUIO B MeXxa-

HUYECKYIO.
MarHuTHOE 10JIe CO3IAeTCs ANEKTPOMarHUTaMu.

. SIkopp — 3TO KaTylIKa M3 MEIHO! TPOBOJIOKHU.
. TeHepaTopbl  MCIOJNB3YIOTCS  JUIA  9JEKTPOJIUTHYECKUX

MPOLECCOB.

. CocraBHbIE YacTH reseparopa — MarHuMTHOC IIOJI€, KO-

TOpPOE€ CO3HACTCA OSJCKTPOMAarHUuTaMu, U SKOPb.
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18. Text B
GENERATORS

The dynamo invented by Faraday in 1831 is certainly a primitive
apparatus compared with the powerful, highly efficient generators and
alternators that are in use today. Nevertheless, these machines opera-
tor on the same principle as the one invented by the great English sci-
entist. When asked what use his new invention had turn: “What is the
use of a new-born child?” As a matter of fact, “the new-born child”
soon became an irreplaceable device we cannot do without.

Although used to operate certain devices requiring small currents
for their operation, batteries and cells are unlikely to supply light, heat
and power on a large scale. Indeed, we need electricity to light up mil-
lions of lamps, to run trains, to lift things, and to drive the machines.
Batteries could not supply electricity enough to do all this work.

That dynamo-electric machines are used for this purpose is a
well-known fact. These are the machines by means of which mechan-
ical energy is turned directly into electrical energy with a loss of only
a few percent. It is calculated that they produce more than 99.99 per
cent of all the world’s electric power.

There are two types of dynamos, namely, the generator and the
alternator. The former supplies d.c. which is similar to the current
from a battery and the latter, as its name implies, provides a.c.

To generate electricity both of them must be continuously provided
with energy from some outside source of mechanical energy such as
steam engines, steam turbines or water turbines, for example.

Both generators and alternators consist of the following principal
parts: an armature and an electromagnet. The electromagnet of
a d.c. generator is usually called a stator for it is in a static
condition while the armature (the rotor) is rotating. Figure
shows the principles the construction of an elemantary d.c.
generator is based upon. We see the armature, the electromag-
net, the shunt winding, the commutator, and the load. Alterna-
tors may be divided into two types: 1) alternator that have a stationary
armature and a rotating electromagnet; 2) alternators whose armature
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| serves as a rotor but this is sedlom done. In order to get a strong
\e.m.f., the rotors in large machines rotate at a speed of thousands of
revolutions per minute (r.p.m.). The faster they rotate, the greater the
output voltage the machine will produce.
In order to produce electricity under the most economical con-
ditions, the generators must be as large as possible. In addition to it,
they should be kept as fully loaded as possible all the time.

4... Ill‘n.'

i3l
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Figure 4. A Simple Type of Elementary Direct Current Generator (dynamo)

Memorize the pronunciation of the following words:

dynamo [’dainemou] — muHaMO

apparatus [, ®po’reitos] — npubop, ammapar

to compare [kom’ ped] — CpaBHUTH

efficient [i’ fifont] — adexkTuBHBIN, TPOLYKTUBHBII

alternator [o0:1’t9o:noitd] — reHepaTOp IEPEMEHHOIrO TOKa
nevertheless [, nevodo’les] — HecMOTpsl Ha, TEM He MeHee
irreplaceable [,iri’pleisobl] — He3aMeHUMBIi

device [di’vais] — ycTpoiicTBO, IpubOp

cell [sel] — snemeHT

scale [skeil] — macuTab

to supply [so’plai] — cHabXarTh, 3aMeIIaTh

to imply [im’plai] — npemnosarats, Noapa3yMeBaTh
to provide [pro’vaid] — cHabxaTh, 0OeCreYnBaTh
steam [sti :m] — mapoBoii

engine [’end3in] — mgBUTAaTENb
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turbine [’ to:bin] — TypOunHa

armature [ ’a:motjus] — sIKOpPb

electromagnet [1’ lektrou’maegnet] — 3JeKTPOMarHuT
stator [’ steito] — crarop

to rotate [rou’ teit] — Bpaumarbcs

to base upon [beis] — OCHOBBIBaThLCS

shunt winding [fJAnt ‘waindiK] — napaniensHas 0OMOTKa
commutator [’ komju: teita] — KoMMyTaTOp

load [1oud] — rpy3

Answer the questions:

When did Faraday invent the dynamo?
Can batteries supply power on a large scale?
What do we need electricity for?
What are dynamo electric machines used for?
What are dynamo electric machines?
What types of dynamos do you know?
What must both the generator and the alternator be provided
with?
8. What are sources of mechanical energy?
9. What are the principal parts of a generator?
10. How is the electromagnet of a d.c. generator usually called?
11. What principles is the construction of an elementary d.c. gen—
erator based on?
12. What types of alternators do you know?
13. What must the generators be in order to produce elec-
tricity under the most economical conditions?

N LR LN~

Exercise 1.1. Find the following equivalents in the text:
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HE3aMEHUMOE YCTPOMCTBO

B OoJibllIOM MaciuTabe

HeOOoJIbILIAast CWiIa TOKa

He BbIPa0aTLIBAIOT JOCTATOYHO 3JIEKTPUYECKON SHEPTUN

okl -y



TMAapOBOW JABUIaTe/b

S2UC0LE OGN I

SKOpb BpaILlaeTcst
10. HenmOABMXHBIN SIKOPb

NpU HENMOABU>XKHOM COCTOSAHUU

NpeBpalIacTCA B SJICKTPUUECCKYIO SHEPTULO
BHEUITHUIH MCTOYHUK MEXaHUYECKOU SHEPIruun

11. BpamaroMncs 3NEKTPOMAarHuT

12. BpamaeTcsi Co CKOPOCTBIO

Exercise 1.2. Find the wrong statements and correct them:

1. An armature and an electromagnet are the main parts of both

generators and alternators.

2. The electromagnet of a d.c. generator is rotating.
3. Alternators are equipped with a stator in a static condition

and a stationary armature.

4. The amount of the output voltage depends on the rotor revo-

lutions per minute.

Exercise 1.3. Form five sentences combining suitable parts
of the sentences given in columns I and II:

I
1. The electric current ¢
2. The e.m.f. 2
3. The heat engine 31
4. The iron 4.
5. The electromagnet 5.

6—2938

II

is a temporary magnet
provided by electricity.
is an electrical appliance used
in daily life.
is a path to be followed by the
current from the source and
back to the source.
is the force that makes elec-
trons move along a conductor.
is a device by means of which
heat is turned into work.
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Exercise 1.4. Translate from Russian into English:

. AuHamo-MaluuHel, u3obpereHHbie DapaneeM, — TPUMHU- |

THUBHBIE YCTPOMCTBA MO CPAaBHEHMIO C TeHepaTOpaMH ITOCTO- |
STHHOT'O ¥ TIEPEMEHHOTO TOKa.

. OHM CTaIM HE3aMEHMMBIMH YCTPOMCTBAMU, KOTOPBIE MBI HC-

MOJIb3YEM CEroaHsI.

. DyeMeHTBl U Oarapeiiku He 00eCIeYMBalOT 3JIEKTPUYECKOM

SHepruei B OOJbIIOM MaciuTabe.

. Ilpu moMolY reHepaTOpOB MeXaHWYecKasi SHEPTHs IpeBpa-

LL[AETCS B DNEKTPUYECKYIO.

. McTouyHMKM ‘MeXaHUYEeCKOi OHEPIUM — IApPOBBLIC JABUTATC-

JIY, TIapOBbI€ TYPOMHBI.

. FeHepaTop IJisl  TIPOM3BOACTBA JJIEKTPHUYECTBA MCIIOJIb-

3Yy€T SHEPIruil0 M3 BHCIUIHUX HCTOYHHUKOB.

. CocrapisiomMe 4acTu reHepatopa — SKOpPb M 3JIEKTpOMar-

HMUT.

§ Hpn HETIOABU2>KHOM COCTOSIHMM I€HepaTropa sIKOpb BpaliacT-

Csl.

. B KOHCTpYKIIMM reHepaTopa MOXHO YBHAETb SIKOPb, DJIEKT-

POMArHMT, IMapauie/IbHyI0 0OMOTKY ¥ KOMMYTATOP.

Exercise 1.5. Ask your groupmate the following questions.
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(Questions for group discussion):

. if batteries can supply light, heat and power on a large scale.
. if the electromagnet is temporary magnet provided by electric-

ity.

. if the electromagnet is lifeless unless the electric current flows

though the coil.

. if the iron core will act as a magnet as long as the current con-

tinues to pass along the winding.

if the alternator provides a.c.

if the generator must be turned by some outside source of me-
chanical energy.



19. Text C

DIRECT CURRENT GENERATORS AND THEIR
APPLICATION :

The essential difference between a d.c. generator and a.c. genera-
tor is that the former has a commutator by means of which the gener-
ated e.m.f. is made continuous, i.e., the commutator mechanically
rectifies the alternating e.m.f. so that it is always of the same polarity.
This is not, however, the only difference between them.

A d.c. generator as well as a motor of conventional type is made
up of the following parts: outer frame, or yoke, pole cores, pole coils,
armature core, armature windings, commutator, brushes, and
bearings. Of these, the yoke, pole cores, armature core, and the
air gap between amature and pole core form the magnetic cir-
cuit while the pole coils, armature windings, commutator, and
brushes form the electric circuit.

Generator fields may be either of two main types — separately
excited or self-excited. The self-excited type is further classified as
series-wound, shunt-wound and compound-wound.

In general practice compound-wound machines are used.

D.C. generators are used for electrolytic processes such as electro-
plating. We know that large d.c. generators are employed in certain
manufacturing processes, such as steel making.

The d.c. generator of small capacities is used for various special
purposes such as arc welding, automobile generators, train lighting
systems, etc. It also finds rather extensive use in connection with
communication systems.

For supplying direct-current power networks, the supply comes
first from an alternating-current source and is converted to direct
current by synchronous convertors or motor-generator sets.

Memorize the pronunciation of the following words:

essential [1’senfol] — CylIECTBEHHBIN, HEOTHEMJIEMBII
commutator ['komju:teita] — KOMMyTaTOp
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to rectify [ rektifai] — BRIIPSIMISTH

polarity [pou’l@®riti] — mNOISIPHOCTH

outer frame [freim] — BHEUIHsIST pama

yoke [jouk] — sspmo

pole cores [ 'ko: ] — MarHUTHbBIE CEPIEYHUKH, CEPACYHUKHU TTOJTIOCOB
pole coil [koil] — NOMIOCHBIE KATYLIKH

armature[ ' a : mot juo] core — CepIeUHUK SIKOPSI
armature winding ['waindin] — oOMOTKHU sIKOpS

brush [braf] — meTka

bearing [’ beorin] — MOAIUIIHUK

gap [gep] — nmycToTa, pa3phiB

to excite [ik’'sait] — BO30OYXIaTh

series [’ siori:z] — nocnenoBaTebHbIN

electroplating — ranbBaHOCTErHs, TaJbBAHOIOKPBITHE
to employ [im’ploi] — mNpUMEHATH

procces [’ prouses] — npouecc

connection [ko’nek/n] — coeguHeHue, CBI3b

to convert [kon’vo: t] — npeBpamars

Notes:
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d.c. generator — reHepaTop MOCTOSTHHOTO TOKa

a.c. generator — TreHepaToOp IMEPEMEHHOI0 TOKa

by means of which — mocpencTBomM KoToporo

the generated e.m.f. — renepupyemas DIC

i.e. = id est = that is — 10 ecTb

the only difference — emmHcTBEHHass pa3HMIA

is made up — cocrour

either of — mo0OsIM U3

separately excited — c He3aBUCUMBIM BO30YXIEHUEM

self-excited — camoBo30yXmaloIKECT

series-wound  generator —  reHepaTop C  TOCJ€JOBATEIbHBIM
BO30YXIAEHUEM

shunt-wound generator — reHepaTop C mapajieJbHBIM BO30YXIEHUEM

compound-wound generator — reHepaTop CO CMEIIAHHBIM BO30YXIECHHEM

steel making — mpou3BonCTBO cTaNU

of small capacities — MaJpIx MOIIHOCTEH

arc welding — myrosas cBapka

direct-current power networks — CHJIOBBIE CETH IIOCTOSTHHOIO TOKa

the supply comes — 30. sHeprus nmocrymnaer



Answer the questions:

Y %0 Gy CA B W0 =

10.
1
12,
13:
14.
15,

What is the difference between a d.c. generator and a.c. generator?
What does the commutator rectify?

What is always of the same polarity?

What role does the commutator play?

What parts is a d.c. generator made up of?

What composing parts form the magnetic circuit?

What composing parts form the electric circuit?

- What types of generator fields do you know?

How is the self-excited type subdivided into?

What types of generators are used in practice?

What purposes are d.c. generators used for?

What processes are large d.c. generators applied in?

What purposes are d.c. generators of small capacities used for?
How does the supply for direct-current networks come?
What is the supply converted into?

Exercise 1.1. Find the equivalents in the text:

—_—

S QLo B LS

CylLLlECTBEHHAsl pa3HULIA
OIMHAKOBast ITOJIIPHOCTD
KOMMYTATOp BBHINPAMIISIET
OOBIYHBIA THIT

BO3IYIIHOE IIPOCTPAHCTBO
3JIEKTPOJIATUYECKHE TIPOLIECCHI
JUTSL Pa3/IAYHBIX LieJIei
HMCTOYHUK TEPEMEHHOIO TOKa
CHCTEMA OCBEILEHUS T0E30B
CHCTEMbl KOMMYHHKALIMU

Exercise 1.2. Find the wrong statements and correct them:

1. The difference between a d.c. generator and a.c. generator is

that the winding has a commutator by means of which the
compounding e.m.f. is made continuous.
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There is the only difference between a d.c. and a.c. generator.
A d.c. generator is made up of the following parts: outer
frame, pole coils, lathe-bed, armature winding, commutator,
abrasive wheel, pipes, and brushes.

The yoke, pole coils, and the air gap between armature and
pole core form the electric circuit.

The pole cores, armature windings, commutator, and brushes
form the electric current.

Generator fields may be of three types.

There are three types of self-excited generators such as series-
wound, shunt-wound, and compound-wound.

The supply comes first from a d.c. source and is converted to a.c.

Exercise 1.3. Complete the following sentences using

the given below variants:

1. Compound-wound machines are used ...

2. D.C. generators are used ...

3. Large d.c. generators are used ...

4. D.C. generators of small capacities are used ...

a) in general practice.

b) in arc welding, automobile generators, train lighting systems.
¢) in steel making.

d) for electrolytic processes such as electroplating.

Exercise 1.4. Translate from Russian into English:
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b
. Kommytarop Bempsimitsier moctosiHHyio D/ C.

FeHepaTop ITIOCTOSAHHOI'O TOKa UMEET KOMMYTATOP.

SIpMO, MarHUTHBIE CEPIECYHUKHN U CEPIECYHMK SIKOpS 00pasy-
10T MATHUTHYIO LIETIb.

[TomocHbIe KaTYyIIKX, OOMOTKU SIKOpSI, KOMMYTATOp M ILET-
K1 00pa3yloT 3JIEKTPUYECKYIO LIETIb.

. TeHepaTopsl OBIBAIOT JBYX THIIOB: C HE3aBMCHMBIM BO30YX-

JOCHUEM U caM03036y>Kna}omuec;1.



20. Text C
MAGNETOHYDRODYNAMIC GENERATOR

Magnetohydrodynamics (MHD) is a field of fluid mechanics. The
latter deals with the flow of the fluid or gas conducting electricity in the
magnetic field. As gases can flow too they are consider as liquids.

More than a hundred years ago in 1831, Faraday discovered elec-
tromagnetic induction. Today every schoolchild knows the experiment
from the school physics laboratory. If a conductor connected
to an electric circuit crosses the space between the poles of a
magnet, an electric current is induced in it. But the metal con-
ductor can be replaced by any other conductor. For example, it
may be a flow of electroconducting liquid or gas.

If gases are heated to some thousands of degrees, the atoms that
make them up are broken down into electrically charged particles, the
latter interacting with the magnetic field.

A high temperature gas in a MHD generator gives the same result
as a cooper armature in the conventional d.c. generator. By
means of suitable electrodes part of the energy of the ionized
gas passing through the magnetic field is converted directly into
electricity. It is this conversion that we are mostly interested in.

An MHD generator combines the functions of both a steam tur-
bine and an electrical generator. As the energy of the gas is converted
directly into electrical energy, an MHD generator is in principle a
much simpler device than a turbogenerator.

As shown in Figure it consists of a nozzle, a channel with elec-
trodes, and insulators, located in the magnetic field. The generator
under consideration has no moving parts that cause energy losses.
Thus, it can withstand much higher temperatures than those of the
turbines.

As a result of high temperature operation a power plant with an
MHD generator is more efficient than a turbine power plant. Studies
show that as MHD power plant can reach 50% efficiency, and 55—
60% in the future, the highest obtainable efficiency of a thermal pow-
er plant being 40%.

87



MHD energy conversion becomes possible only with the right combi-
nation of gas velocity, electrical conductivity and magnetic field induction.

It is the study of the above-mentioned combination that has led
to the development of three approaches to the MHD power genera-
tion. The first one is the open cycle generator where the ionized gas
flux is injecting into the nozzle of the channel. The second approach
is the closed cycle generator in which plasma circulates inside the
MHD generator itself. In the third, a liquid metal is used instead of
plasma in the channel. All three approaches are investigated at
present. So far, the open cycle generator seems to be the most feasible
of them.

The first experimental industrial MHD installation “U-25” was
constructed in Moscow. The above installation is known to have been
put into operation in 1971. Its capacity is 20,000 kW. The U-25 oper-
ates on natural gas and has a magnet about 10 metres long.

By the end of the past century the consumption of electricity is
expected to be ten times as great as it is today. To increase power pro-
duction rapidly, we shall not only have to build giant thermal
power plants but also to develop principally new power genera-
tion methods. :

SO ,—»:__,
flozzle Magret »;,;? =

bas Flux (hannel
Fleotrode

Figure 5. MHD Generator
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Memorize the pronunciation of the following words:

fluid [’ £1u:id] — Texymmii, XUIKUA, XUTKOCTh
to deal with [di:1] — umeTs peso ¢

to conduct [kon’dakt] — npoBOAUTH

liquid [’ 1ikwid] — Xunxoctsb

induction [in’dakfn] — uHAYKUIMS

to replace [ri’pleis] — 3aMeHsITh

to heat [hi: t] — HarpeBarthb, IJIAaBUTh

degree [di’gri:] — rpamyc

to make up — cocTaBisITH

particle ['pa:tikl] — vacTuua

to interact [, into’raekt] — B3auMoOnEHCTBOBATH
armature [’ a:motjue| — AKOpH

to convert [kon’vo:t] — mpeBpaiaTh

conversion [kon’va:fn] — npeBpalieHue

nozzle [ 'nozl] — comno

insulator [, insju’leits] — uzonsaTop

velocity [vi’lositi] — ckopocTh

flux [’ f£laks] — rteyenue, MmoTok, (iioc

to inject [in’dzekt] — BHphICKUBATH

to circulate [’'so:kjuleit] — HIMPKYIUPOBATH
to investigate [in’vestigeit] — wuccnenoBaTh
feasible [ £i : zobl] — BO3MOXHBIN, OCYLIECTBUMBIi
installation [, insto’leifn] — ycTaHOBKa, MPOBOAKA
consumption [kon’ samp/n] — noTpebneHue, pacxomn

Answer the questions:

What does fluid mechanics deal with?

Why are gases considered as liquids?

Who discovered electromagnetic induction?

What experiment does every schoolchild know?

When are the atoms of gases broken down into electrically
charged particles?

What particles interact with the magnetic field?

What function does an MHD generator combine?

8. Why is an MHD generator a much simpler device than :he
turbogenerator?
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What does an MHD generator consist of?

Why is a power plant with an MHD generator more efficient
than a turbine power plant?

What is the first approach to MHD power generator?

What can you say about the first Soviet MHD installation?
What is its capacity?

Exercise 1.1. Find the following equivalents in the text:

LENAU AW~

1T
12
13.
14.
L3
16.
17.

. 00J1acTh TNIPOMEXaHUKM

CBSI3aHa C MIOTOKOM XHWIKOCTHU
TIPOBOJSIIMUI SJIEKTPUYECKYIO SHEPTHUIO
3JIEKTPOMArHUTHAS. WHIYKLUS
MIPOXOIUT PACCTOSTHUE

T0JTI0Ca MarHuTa

TIPOBOJHUK MOXHO 3aMEHUTh
HECKOJIbKO TBICSIY FPaycoB

. 3apAXKCHHBIE YaCTULIbL
10.

B3aMOJICHCTBYSI C MATrHUTHBIM IIOJIEM

MEIHBIN SIKOPb

WOHU3MPOBAHHBINA Ia3

TIPEBPALLIACTCST B SJIEKTPUYECKYIO SHEPTUIO
o0beauHsAeT (QYHKLUN

coveTaHue CKOPOCTU, MPOBOAMMOCTYA Y UHAYKIIUY
BXOIUT (BITPBICKMBAETCS) B COIUIO KaHasa
KUOKAK MeTaJLl

Exercise 1.2. Form seven sentences combining suitable parts

of the sentences given in columns II and I:

I II

1. Magnetohydrodynamics is 1. the function of a steam turbine

and an electrical generator.

2. Faraday discovered 2. a liquid metal is used instead
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3. An MHD generator combines 3. the consumption of the elec-

tricity will be ten times great
as it is today.

4. An MHD generator consists 4. the right combination of the

electrical conductivity, veloci-
ty, and the magnetic field.

5. The first problem was 5. electromagnetic induction.
6. In the third approach 6. of a nozzle, a channel with

electrodes, and insulators.

7. By the end of the past century 7.a field of fluid mechanics.

Exercise 1.3. Fill the blanks with the words and expressions

given bellow. Translate the sentences:

1. with the result; 2. as a result; 3. results; 4. resulted in; 5. the re-
sults; 6. resulted from

DB W

We have discussed ... obtained.

When the electric current flows along the conductor, heat ... .
Faraday’s experiments ... a great discovery.

Almost all bodies expand ... of heating.

Faraday carried on different experiments with coils, wire and
magnetic needles with varying ... .

In a cell a potential difference is maintained by the chemical
action; copper is at a higher potential than zinc ... that a cur-
rent of positive electricity flows from the cooper to the zinc.
The possibility of designing first MHD power plants ... the in-
vestigation of MHD energy conversion.

Exercise 1.4. Arrange the following words with the pairs of synonyms:

Il

2

feasible; flux; to transform; liquid; to investigate; speed; to
build; wire; change; conventional.
velocity; to construct; possible; to research; conductor; trans-
formation; to convert; fluid; flow.
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Exercise 1.5. Translate from Russian into English:

1.

2

10.

[xponMHaMUYeCKUii MATHUTHBIN TeHepaTop — 3TO 00J1aCTh
TUIPOXMHAMUKH.

ITOTOK XHUAKOCTY WIH ra3a MPOBOIMT JIEKTPUYECKYIO SHEp-
TMI0 B MAaTHUTHOM TIOJIE.

. HpOBOlIHPIK NMPOXOIUT PaCCTOSIHHWE MEXOY ITONIOCaMH Mar-

HHUTA.
npOBOIIHI/IKOM MOXET OBITh IMOTOK XXUAKOCTHY WJIM Tra3a.

. I'as Harpe€BacTCsa OO0 HECKOJIbKHUX TbhICAY IpanyCoB.

3apsDKeHHBIE YaCTULBI B3aMMOJIEHMCTBYIOT ¢ MarHUTHBIM I10-
JIEM.

VoHu3upoBaHHBI ra3 IpeBpaliaeTcss B BJIEKTPUYECKYIO
SHEPTHUIO.

[MpeBpaiueHyre SHEPruyu MPOMCXOAUT TOJBKO IIPY IPaBUJIb-
HOM COYETaHMU CKOPOCTH Tasa, SJIEKTPUIECKON MPOBOAUMO-
CTU M WHOYKTMBHOCTA MAarHUTHOIO ITOJIs.

. I'eneparop s¢dpdekTuBHEee, yeM TypOMHA, TaK KaK oObe-

JUHSIET B ceOe (PyHKLMU I1apoBOM TYPOMHBI M 3JIEKTPU-
4YecKOro reHeparopa.

Ieneparop cocTout U3 coruia, KaHaja ¢ 3JIEKTPOIaMU U U30-
JISITOpaMu, TTIOMENEHHBIMU B MATHUTHOE I10JIE.

21. Text A
ELECTRIC MOTORS

There is a wide variety of d.c. and a.c. motors. There are shunt

motors, series motors, synchronous motors, induction motors, sin-
gle-, two-, and three-phase motors. They are used to drive various
machines. A ball-bearing fully-enclosed fan-cooled direct-current
motor is showing in Figure.

Direct-current motors are of three principal kinds, and are
named according to the manner in which their field coils are con-
nected to the armature. They are named respectively: series, shunt,
and compound.
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In the series motors the field windings and armature are connect-
ed in series with each other. All the current which passes through the
armature passes through the field coils. The field windings are there-
fore composed of a few turns of thick wire. Starting under heavy load,
a series motor will take a large current to provide the huge torque re-
quired.

The field coils of shunt motors are connected direct across
the brushes, hence they have the full voltage of the mains ap-
plied to them. The shunt motor may be called a constant speed
motor, and is suitable for driving machine tools, lathes, wood-
working machines and any machines requiring a steady speed.

A compound motor has both shunt and series field windings and
therefore partakes of the nature of both types of motors.
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Figure 6. A Ball-Bearing Fully-Enclosed Fan-Cooled Direct-Current Motor:

1.— field coil; 2 — armature spider; 3 — commutator key; 4 — commutator sleeve;
5 — commutator mica V rings; 6 — commutator bars; 7 — commutator metal V
ring; & — front inner bearing cap; 9 — bearing lock washer; 70 — bearing lock nut;
11 — front outer bearing cap; 12 — bearing assembly screw; 13 — brush yoke;
14 — brush stud insulation; 75 — brush holder stud; 76 — brush holder; /7 — eye bolt;
18 — armature laminations; 79 — frame; 20 — armature coils; 2/ — armature end
plate; 22 — back inner bearing cap; 23 — vellumoid gaskets; 24 — ball bearing;
25 — back outer bearing cap; 26 — armature shaft; 27 — grease seal; 28 — armature
key; 29 — back bearing bracket; 30 — front bearing bracket
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Memorize the pronunciation of the following words:

variety [vo’raioti] — pa3zHoOOpa3ue, MHOXECTBO

d.c. — TMIOCTOSIHHBIN TOK

a.c. — IIEPEMEHHBIN TOK

shunt [fAnt] — mapauiesibHBIN

series [“siori:z] — mocnenoBaTeNbHBIN

to drive [draiv] — NpHUBOIUTH B ABUKEHUE
ball-bearing [’ beorin] — MWAPUKOBBINA MOJIIMITHUK

to fan-cool — oxnaxnath C IMOMOIIBIO BEHTWISTOpA
coil [koil] — xaryumixa

armature [’ a:motjus] — sSKOpb

compound [kom’ paund] — cMelIaHHBIN

winding [waindinp] — obmorka

turn [to:n] — 060pOT, BUTOK

load [1oud] — Harpy3ka

torque [to:k] — ckpyuyuBaouiee yCTpOWCTBO

brush [braf] — metka

main [mein] — mIaBHBII

machine-tool [mo’fi:n tu:1] — cTaHOK

lathe [’ 1eid] — TOKapHKBIN CTAHOK

partake [pa: ' teik] — nNpuHHMMATh y4yacTUe, UMETh YEPTHI

Answer the questions:

What d.c. and a.c. motors do you know?
What are motors used for?
What are the principal kinds of d.c. motors?
How are d.c. motors named?
How are the field windings and armature connected in the se-
ries motors?
Where does the current pass?
What are the field windings composed of?
What is a series motor?
What is a shunt motor?
How is the shunt motor called?
What kind of motor is for driving machine-tools, lathes and
woodworking machines used?
12. What field windings has a compound motor?

1RO A9
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Exercise 1.1. Find the equivalents in the text:

1. MHOXECTBO MOTOPOB ITOCTOSIHHOTO M MIEPEMEHHOT0 TOKa
2. JUTS TIpUBEICHUS B IBMXKEHUE PA3IMYHBIX MALIWH

3. KaTyIIKH NOACOSIUHEHBI K SIKOPIO

4. IPOXOIUT Yepe3 KaTylIK1

5
6
7
8

BHUTOK TIPOBOJIOKH

. COCTOUT 13 BUTKOB
. UMEET YEPThL 000X THIIOB

TpeOylolye ITOCTOSHHON CKOPOCTH

Exercise 1.2. Find the wrong statements and correct them:

L
. Motors are used to drive various machines.
. D.c. motors are named according to the manner in

There are only small amount of motors.

which their coils are connected to the bearings.

. In the series motors the field windings and armature are

connected in shunt with each other.

The field windings are composed of a few turns of thin wire.
The field coils of shunt motors are connected direct across the
brushes.

. The series motor is called a constant speed motor.

Exercise 1.3. Translate from Russian into English:

1.

WMeeTcst MHOTO BUIOB 3JIEKTPUYECKUX MOTOPOB.

2. OHM WCTONB3YIOTCS ISl TIPUBEACHUS B IBUXKEHUE pa3iny-

v W

HBIX MAallI¥H.
MoTOpbI MOCTOSIHHOI'O TOKA OBIBAIGT TPEX TUITOB.

. OBMOTKA COCTONT U3 HECKOJILKMX BUTKOB TOJICTOM TTPOBOJIOKH.
. Tumbr MOTOPOB ITOCTOSSTHHOTI'O TOKa pas3jinvyaroTcCs o cnoco6y

TTOJCOETMHEHHUS KATylIeK K IKOPIO.
Tox NMPOXOIUT Yepe3 SIKOPb U KATYIIKH.

. O6MOTKa M SIKOPb COEIUHEHBbI IPYr ¢ APYroM IIOC/IENOBa-

TEJIbHO.
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Exercise 1.4. Form sentences using the following word combinations:

to drive various machines;

a few turns of thick wire;

to provide the huge torque required;
suitable for driving machine tools;

both shunt and series field windings.

22. Text B

A.C. ELECTRIC MOTORS

Motors for alternating-current circuits may be either single-
phase or polyphase (two- or three-phase). They may again be divided
into two kinds, named respectively: I. Synchronous; II. Non- or
asynchronous, ordinarily called induction motors.

The most widely used a.c. motor is the induction motor shown in
Figure. It has two main parts: (a) the stationary winding or stator,
which sets up a rotating magnetic field, and (b) the rotating part of
motor or the rotor. The rotor of a commercial a.c. motor consists of
an iron core with large copper bars placed in slots around the circum-
ference and connected at both ends to copper rings. This is called a
squirrel-cage rotor. When a rotor is placed in a rotating magnetic
field, a large current is induced in it.

A.c. motors are- exactly similar in construction to a.c. generators
and may be called inverted alternators, since the same machine may
be used as either a generator or a motor.

Synchronous motors are very suitable for large powers, where the
machine can be started up without load, and once started run for long
periods.

For supplying direct-current power networks, the supply comes
first from an alternating-current source and is converted to direct
current by synchronous convertors or motor-generator sets.
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Figure 7. Cutaway Section of an Induction Motor:

1 — stator winding; 2 — winding in rotor slot; 3 — rotor winding; 4 — gover-
nor wieghts; 5 — bearing; 6 — shaft; 7 — wool yarn; § — oil well; 9 — oil cup;
10 — ID. governor rods; 71 — bearing bracket; /2 — slot in stator; /3 — stator core;
14 — insulation; 75 — stator winding; 16 — mica commutator ring; /7 — face of
commutator; /& — brush holder springs; /9 — brush lifting device; 20 — brush holder;
21 — carbon brush; 22 — spring barrel; 23 — short circuiting segments; 24 — leads
from rotor coils to commutator bars; 25 — stator windings; 26 — frame; 27 — base

Memorize the pronunciation of the following words:

alternating-current — nepeMeHHbII TOK

stationary [’ steifnori] — HENMOXBUXHBIN, CTALIMOHAPHBIi
stator [’ steita] — cratop

to set up — ycTaHaB/IMBaTh, HAJIAXWBaTh

to rotate [rou’ teit] — BpawiaThcsa

rotor [’ routo] — poTtop, paboyee Koyieco

commercial [ko’ma:[0l] — NPOMBILIIEHHOrO 3HAYEHUSI
core [ko:] — cepaeyHuK

bar [ba:] — Opycok, wTaHra

slot [slot] — nmpope3s, na3
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circumference [so’kAamforons] — OKpPY>XHOCTb

ring [rin] — 3BOHOK

squirrel-cage ['skwirolkeid’] — oboiima, KiIeTKa
to induce [in’dju:s] — nmoOyXnaTh, UHOYKTHPOBATh
similar [’ similo] — momoGHbII

construction [kon’strakfon] — KOHCTpyKuUuUsi, CTpOEHNE
to invert [in’vo:t] — oOmpoKMABIBATH

alternator [,o0:1to’neito] — anpTepHATOP

to run [rAn] — paboTarb

networks — cetu

to convert [kon’va:t] — npeoOpa3oBbIBaTh

Answer the questions:

What kinds are a.c. motors divided into?

How is the most widely used a.c. motor called?

What parts do a.c. motors consist of?

How is the rotating part of the motor called?

What parts does the rotor consist of?

How is the stationary winding called?

What kind of rotor is called a squirrel-cage rotor?

What is the difference between a.c. motors and d.c. genera-
tors?

Where are synchronous motors used?

. What machines is an alternating current converted to direct
current by?

PNAL AW~
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Exercise 1.1. Find the equivalents in the text:
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onHoda30BbIe MOTOPHI TIEPEMEHHOTO TOKA
HEMOJABIKHAsI 0OMOTKA

MarHuTHOE I10JIe

KEJIE3HBIA CEPAEUYHUK

MeJIHbIE OpYyCKU

PAaCIIONIOXEHHbBIE B IIPOPE3SIX
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7.
8.
9.
10.
L.
1.2

Ha 000MX KOHLIaX MEIHBIX 3BOHKOB

CXOJHBI IO CTPOEHUIO

IMpeoOpa30BLIBAIOIIYE AIBTEPHATOPDI
Ha4YMHAaIOT paboTaTh

MOIXOIAT ISl CTAHLIVI OOJIBILIONA MOLLIHOCTHU
SHEPrUs TMOCTYIaeT

Exercise 1.2. Find the wrong statements and correct them:

W —
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. A.c. motors may be only single-phase.
. The squirrel-cage motor is the most widely used a.c.

motor.

. A.c. motors have two parts: the stator and the rotor.

The rotor is made of an iron core with large copper rings
placed in networks.

The rotor sets up a rotating magnetic field.

The stator is placed in a rotating magnetic field.

A.c. motors are not similar in construction to a.c. generators.
Synchronous motors can be started up without load.

The supply comes first from an a.c. source and is converted to d.c.

Exercise 1.3. Translate from Russian into English:

7*

. DNEKTpUYECKUH MOTOp IIEPEMEHHOIO0 TOKa COCTOUT U3

poTopa U cTaTopa.
CraTopoM Ha3bIBAa€TCs CTALMOHAPHASI OOMOTKA.
Bpaiuaronasics 4acTh MOTOpa Ha3bIBAETCSI POTOPOM.

Potop cocTouT M3 XKEJNE3HOIo CepAeYHMKa C MEIHBIMU
OpyckaMu.

. Korma POTOp NMOMELIAIOT BO Bpalllarolieeca MaroHuTHOE I10J1e,

B HEM BO3BHHMKACT TOK.

. C noMoIpi0 CHHXPOHHBIX MOTOPOB 3HEPrUsT MPEeBPalLAeTCs

B MOCTOSTHHBIN TOK.
TeHepaTophbl ¥ MOTOPHI CXOIHBI 110 CTPOEHUIO.
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23. Text C
ELECTRIC MOTORS

The electric motor is a device employed for transforming electrical
energy into mechanical energy. We know it to turn machinery and
various appliances.

We have already seen the generator converts mechanical energy
into electrical energy. Now, the process is reversed. It is electricity that
is supplied to the machine and it is motion that we obtain. From all that
has been said about our getting magnetism from electricity and about
the generation of electric current by using magnetism, it is obvious that
generators and motors are similar in certain respect. There is certainly
some difference in detail but in both of them we find an armature with
windings, a commutator and brushes combined with an electromagnet
for producing the magnetic field. However, in an electric motor one
shunt winding is not sufficient and a second one called a series winding
should be added. “Why is it necessary?” one might ask. The fact is that
the motor should have a powerful effect at the very moment when the
current is switched on, as for instance, in an electric tram or a train. A
very strong magnetic field is needed to obtain a so-called powerful
starting torque. This is achieved by adding a series winding to the mag-
netic coils (Figure). It is connected not in shunt with the armature but
in series with it. Thus, all of heavy starting current, passing through the
armature winding, now passes through the series field coil and provides
a strong field necessary for starting, the shunt field winding providing
the running conditions.

No appliance ever created by man has probably such a wide
range of size and such a variety of application as a motor. In fact, on
the one hand, there are all kinds of mighty giants in the motor world.
These giants are known to perform innumerable operations wherever
required. On the other hand, there exist all kinds of small-sized and
even minute motors, which are able to power various complex ma-
chines and operate equally well under any conditions.

So far nothing was said of what a motor does in our homes. In a
modern home there are many different electric motors in machines
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and devices utilized to meet our daily requirements: to tell the time,
to wash clothes, to cool the refrigerator, to clean or brush various
things, to shave, to circulate air in warm room on a hot summer day,
and so on. In effect, vacuum cleaner, washing machines, and modern
refrigerators do work thanks to electric motors. It follows that in the
~ electric motor we have the valuable and powerful appliance capable of
fulfilling the required operations exactly and with just the desirable
power and rate of motion. It is readily switched on, at will, and it
continues running until we switch it off. There are often cases when it
is simply impossible to replace it by any other means. In short, the
motor finds application in industry and engineering, in agriculture
and transport, in medicine and our homes.

iop | LJar

Figure 8. Shunt and Series Windings of Armature and Field Coils

Memorize the pronunciation of the following words:

device [di’vais] — npubop, yCcTpOUCTBO
to employ [im’ploi] — npUMeHsITh
to transform [traens’ fo:m] — mpeBpaiarh, NIpeoOpPa3oBLIBATH
appliance [9’plaions] — mpucnocobyienue, npubdop
" to convert [kon’vo: t] — nmpeBpanaTh
to reverse [ri’vo:s] — mepecTaB/isITh, OTMEHSITD, 3. OOPaTHBINI
to supply [so’'plai] — cHabxaTh
motion [’ mou/n] — nBUXEHUE
magnetism ['megnitizm| — MarHeTusm
similar [’ simil9e] — nonoGHbIH
armature [’a:motjud] — SIKOph
winding [’ waindin] — o6MoTKa

101



commutator [’komju:teita] — KOMMyTaTOp
to combine [’ kom’bain] — coueraTh
shunt [fant] — mapannenbHbI

series [“siori:z] — mnocaemoBaTEIbHBII
sufficient [so’fifnt] — mocTaTOYHBI

to add [22d] — npubaBnATH

powerful [’pausful] — MOIIHBII

torque [to:k] — Bpamamomniee yCTpoOHUCTBO
to achieve [9’tfi:v] — mgocrurarb

range [reind3] — acCOpPTUMEHT

giant [’ dzaiont]| — ruraHr

to perform [po’ fo :m] — BBINMOJHSTH, COBEPIIATh

innumerable [i'nju:morobl] — GecUMCICHHBIA

equally ["i:kwoli] — OIMHAKOBO

valuable [’valjuobl]| — UEHHEBIH

capable [’ keipobl] — crIOCOOHBIN, MOAXAIOIIUIACS, JOMYCKAIOIIMIA
rate [reit] — CKOpOCTb, TEMII

Answer the questions:

What device is discussed in the present article?

What is a motor employed for?

What kind of motors do you know?

Does the generator convert electrical energy into mechanical
energy?

What parts of motor do you know?

What is a very strong magnetic field needed to?

What does the shunt field winding provide?

What does a motor do in our homes?

Do motors serve you energy every day?

Where does a motor find its wide application?

Why electric motors have both shunt and series windings?

S e s
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Exercise 1.1. Find the following equivalents in the text:

1. nmpuMeHsieTcs IJisl TIpeBpalleHUsT
2. pas3JIMYHbIEC TIPUOOPHI

102



N-R- IS - VRN

10.
L5
2
13.
14.
15!
16.
LI
18.
19.

NpeoOpa3oBhIBAET MEXaHUYECKYI0 SHEPIUIO B DJIEKTpUYeC-
KYI0

reHepaTopbl M MOTOPBI CXOIHBI

10 OMpPEIEIEHHBIM acleKTaM

00MOTKA MapajuIeIbHOI0/II0CIIEI0BATEILHOIO MOAKITIOUEHUS
CUJIbHOE MAarHUTHOE TIoJie

MarHuTHbIE KaTYLIKU

JIOCTUTAeTCsl  TNPUCOEAUHEHUEM

TIPOXOISILINMI Yepe3 SKOpb 0OMOTKHU

pa3HbIe pa3MephI

LIMPOKOE TIPUMEHEHUE

BBINOJIHSITh OECYMCIIEHHOE YMCIIO ONepaLui

TIpY JTIIOOBIX YCIOBUSIX

JIOTYCKAIOILIMI OCYLIECTBIEHUE

CKOPOCTb OBIDKEHUS

MPUMEHEHHE B TIPOMBIIIUIEHHOCTU

MOII[HOE YCTPOMCTBO

MPOJOJIKAET paboTaTh

Exercise 1.2. Find the wrong statements and correct them:

g

h

The electric motor is a device for transforming mechanical
energy into electrical energy.

Both generators and motors have an armature with windings,
a commutator and brushes.

. One shunt winding in an electric motor is sufficient and a se-

ries winding should not be added.

A very strong magnetic field is achieved by adding a series
winding to the magnetic coils.

A powerful effect provides the running conditions.

A motor operates equally well in no conditions.

Exercise 1.3. Translate from Russian into English:

L

[eHepaTopbl ¥ MOTOPBI KCHOJB3YIOTCS JUIS TIpeBpalLeHUS]
DMEKTPUYECKOM SHEPIUU B MEXAHUYECKYIO.
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2. Morop cOCTOUT U3 SIKOPsI ¢ OOMOTKOI1, KOMMYTAaTOpa M Iiie-
TOK.

3. DJeKTpOMarHUT B MOTOpPE WCHOJB3YETCS IS CO3JaHMUs
MAarHUTHOrO TOJIs.

4. OGMOTKM C TIapaJUIeJIbHBIM BO30YXIEHHUEM HEIOCTATOY-
HO JUISI 3JIEKTPUYECKOrO MOTOpa.

5. MOTOpBI-TUraHThl ~ BHIMOJHSIOT  OecYuC/IeHHbIE — Omepa-
UMM TIPU JIIOOBIX YCJIOBUSIX.

6. Motop uMeet pa3Hbie (GOPMBI U XapaKTEPU3YETCS LIMPOKUM
TIpUMEHEHEM.

7. O6GMOTKa C MOCNENOBaTEIbHBIM BO30YXXIECHUEM IPUCOEIN-
HSIETCSI K OOMOTKE C TapaJieJIbHBIM BO30YXIEHUEM.

Exercise 1.4. Define the following terms:

a transformer is a device which ... , a dynamo is a machine which
... , a battery is a device which ... , a switch is a device which ... , a
thermometer is a device which ... , a generator is a device which ... , a
motor is a device which ... , a generator is a machine which ...

24. Text B
THE COMPOUND MOTOR

The features of the shunt and series type of motors may be com-
bined in one machine by providing both series and shunt windings for
the field. This arrangement gives the compound motor. There are two
windings on each field pole; a heavy or series winding for carrying
the armature current, and a shunt winding connected to the supply.
Each winding is formed by the series connection of the correspond-
ing coils, and the fields due to the respective windings aid each other.

Speed control of a compound motor may be obtained by means
of resistance in the field or armature circuit, as in the case of the
shunt motor.
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The compound motor may be regarded as having a higher start-
ing torque than a shunt motor and a more constant speed un-
der changing load conditions than the series motor. Either fea-
ture may be emphasized by varying the proportion of the total
field strength due to each winding.

Memorize the pronunciation of the following words:

feature [’ £1i : tfo] — yepTa, XapakTepHasi OCOGEHHOCTb
shunt [[Ant] — mapannenbHbIi

series [’ siori:z] — mocnenoBaTeIbHbIN

to combine [kom’bain] — couerarb

winding [waindin] — obmorka

arragement [0’ reind’mont]| — ycTpoiCTBO, PaCIOJOXEHNE
compound [kom’paund] — cMelLaHHbI!

armature [’ a:motjus] — sKOpbL

to obtain [ob’ tein] — mony4atrp -

resistance [ri’zistons] — conpoTruBieHMe

torque [to:k] — Bpamaiommii MOMEHT

load [1loud] — Harpy3ka

to emphasize [’ emfosaiz]| — noguepKuBaTh

to vary [’ veari] — U3MEHSAThCS

proportion [pro’po: n] — cooTHOLIEHNE

Notes:

by providing both series and shunt windings for the field — ucnons3ys
OOMOTKM KakK IOCJENOBATEJIbHOTO, TaK M  IMapayieIbHOTO
BO30YXIEHMSI 111 CO3IAHMSI OIS

connected to the supply — coeaHEHHbI C ICTOYHUKOM TMUTaHUs

due to — Gmaromapst

aid each other — nmomonusOT APYr apyra

speed control — perynupoBka uucia 060poToB

by means of — nocpencrsom

as in the case of — kak u B ciyyae ¢

may be regarded as — MOryT paccMaTpUBaThCs KaK

either feature — xaxkmast U3 3TUX XapaKTEePHBIX 0COOEHHOCTEN
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Answer the questions:

L

NovR N

How may the features of the shunt and series type of
motors be combined?

What is a compound motor?

What windings are there in the compound motor?

How is each winding formed?

How is speed control of a compound motor obtained?

What is regarded as a higher starting torque?

What is the difference between a compound motor and other
motors?

Exercise 1.1. Find the equivalents in the text:

P—
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MOTOPBI C TOCJIENOBATEIbHbIM M ITapajuIeJIbHBIM COeIUHEe-
HUEM

COCIMHEHBI B OTHOM MalllHe

COCTaBJISIET MOTOP

00MOTKA TOCIIENOBATEILHOTO BO30YXIEHUS
00MOTKa MapajiIeJIbHOTO BO30YKIECHUS
MOCJIEAOBATEIbHOE COEAUHEHNE
COOTBETCTBYIOILIASI KaTyIlIKa

TIOCPEACTBOM COIIPOTUBJIEHUS

U3MEHEHME YCIOBUI 3arpy3Ku

U3MEHEHME COOTHOIIEHUS

o0111ast cuia Iosst

Exercise 1.2. Find the wrong statements and correct them:
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The compound motor combines the features of both the shunt
and series type of motors.

. There is one winding on each field pole.

A shunt winding is used for carrying the armature current.
A series winding is connected to the supply.



o

6.

7

8.

A winding is formed by the shunt connection of the ar-
matures and the fields.

A compound motor obtains speed control by means of pres-
sure.

The compound motor is a higher torque than a shunt
motor. :

The features are emphasized by changing load condi-
tions.

Exercise 1.3. Translate from Russian into English:

¥

2.

CMelIaHHbIi MOTOpP MCITONIBb3YeT OOMOTKM Kak I10CJ/eIoBa-
TEJILHOTO, TaK U MapajuieJIbHOTO BO30YXXIEHUSI.
PacnioyioxxeHue AByX OOMOTOK COCTABJISIET CMELIaHHBIN MO-
TOP.

. ObMoTKa 0Opa3yeTcsl IyTeM IIOC/IEIOBaTEeIbHOTO COeIVHE-

HHUSI COOTBETCTBYIOIMX KaTyIICK.

. OOMOTKM HOTIONHSIIOT JPYT ApyTra.
. O6MoOTKa ¢ mapajuieJIbHbIM BO30YXXIEHUEM COeIMHEeHa C UC-

TOYHHUKOM ITUTAHUS.

. ConporusiieHre OKa3bIBAeT BIMSIHUE Ha PETYJIMPOBKY YMCIIA

000pOTOB.
CMelIaHHbIl MOTOpP XapaKTepU3yeTCsl MOCTOSTHHOM CKOpOC-
TBIO.

25, Text A

TRANSFORMERS

A transformer consists of two insulated coils of wire linked with
a ring of iron. The coils are called high-voltage and low-voltage
windings, or primary and secondary windings. The primary winding
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is connected to the source of energy, and the secondary is connect-
ed to the load. The high-voltage winding is designed for the
higher voltage, and has the greater number of turns. The ring of
iron is called the core.

Each coil consists of a number of loops of round or rectan-
gular wire. Several strands may be used in parallel but electri-
cally insulated from each other, from the core and from the
other coil.

The core consists of thin sheets of high-grade silicon steel. The
thickness depends somewhat on the frequency at which the trans-
former is to operate. The thickness commonly used for 60 cycles is
approximately 0.014 in.

The primary function of a transformer is to transform electrical
energy from one alternating voltage to another. To transform large
amounts of energy with maximum efficiency, many factors must be
considered in determining the materials, design, and arrangement of
the primary and secondary coils and the core.

Memorize the pronunciation of the following words:

to insulate [’ insjuleit] — u30aUPOBATH
coil [ koil] — katymika

to link [ *1ink] — cBsi3bIBaTH

voltage [ voltid3] — HampssKkeHue
winding [ ' waindin] — obmorka

source [so:s] — UCTOYHUK

turn [ ' to:n] — 060POT, BUTOK

core [’ ko: ] — cepmeyHuK

loop [1u:p] — nemns

rectangular [rek’ tengjule] — NpPAMOYIrOILHBIH
strand [strend] — xabenpb

sheet [fi:t] — nucr

grade [ greid] — xauecTBO

silicon [’ silikon] — KpeMHMiA

to depend on [di ' pend] — 3aBucers

to operate [’ oporeit] — neiicTBOBATH
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approximately [o’'proksimeitli] — NpuGAM3UTENLHO

to determine [di’to:min] — onpenensaTh

arrangement [9’reindjmont] — pacrnosoxeHue
Answer the questions:

What parts does a transformer consist of?
How are coils called?

What is the primary winding connected to?
What is the secondary winding connected to?
What winding has the greater number of turns?
What is the core?

May several strands be used in parallel?

What does the coil consists of?

What does the core consists of?

What is the main function of a transformer?
What does the thickness of the core depend on?

j— ¥
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Exercise 1.1. Find the following equivalents in the text:

COCTOMT M3 M30JIMPOBAHHBIX KATYyIIEK
KaTyILIKH TIPOBOJIOKH

0OMOTKM HU3KOTO HAIPSIKEHUS
TepBUYHasE 0OMOTKA

KOJIMYECTBO BUTKOB

HCTOYHMK SHEPrum

MPSIMOYTOJIbHASL TIPOBOJIOKA
M30JIMPOBaHHBIE KaOeIm

TOHKUE JIMCTHI

. BBICOKOKAYeCTBEHHasl CTaJIb

. 3aBHICHUT OT YaCTOTHI

. INIaBHast QYHKLIMS

. TIepefaBaTh SHEPTHIO

. TIEpeMEHHOEe HaIpsDKeHUe

. pacrioJIoXeHre CeplaeyHNKa U KaTyIIKu
. 0OJIBILIOE KOJMYECTBO SHEPTUUN

._.
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Exercise 1.2. Find the wrong statements and correct them:

1. A transformer consists of two insulated coils of winding.

2. The primary winding is connected to the source of energy.

3. The coils are called cores.

4. The winding is called the core

5. Several strands are used in series.

6. Each coil consists of a number of turns.

7. The core consists of thin sheets.

8. The secondary function of a transformer is to transform elec-
trical energy from a direct voltage to another.

Exercise 1.3. Translate from Russian into English:

1. Karyiiku Ha3pIBalOTCSI 0OMOTKaMU.

2. Karyiika cocTouT 13 ornpenesieHHOro KOJIMYeCTBa MeTeNb.

3. Tlemm MOTyT OBITH U3 KPYIVION WJIM MPSIMOYTOJIBHOM IPOBO-
JIOKH.

. TpancdhopMarop COCTOMT W3 M3OJUPOBAHHBIX KaTyIIeK M
TIPOBOJIOKH.

. TlepBuyHass 0OMOTKa ITOACOEIUHEHA K UCTOYHUKY SHEPIUH.

OOMOTKa COCTOUT U3 BUTKOB.

[TpoBona n3oaMpoBaHbl APYT OT ApYTra.

Ha nipeBpalilieHue 3Hepruy BIUSIET PAcHOIOXEeHHE KaTYIIKU

U CepACYHUKA.

9. CepneyHUK M3rOTOBJEH M3 BHICOKOKAYECTBEHHOI KpeMHUe-

BOI CTaJIM. :

SN
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26. Text B
TRANSFORMERS

One of the great advantages in the use of the alternating currents
is the ease with which the voltage may be changed by means of a rela-

110



tively simple device known as a transformer. Although there are many
different types of transformers, and a great variety of different appli-
cations, the principles of action are the same in each case.

The basic arrangement consists of a laminated iron core forming a
closed magnetic circuit on which two separate windings are mounted.
One winding, called the primary, is connected to the a.c. supply, and the
other winding, the secondary, produces a voltage, which can have any
desired value if the respective windings are suitably designed.

The transformer relies for its action upon the fact that when a magnet-
ic field passing through a coil is changed or varied, a voltage is produced in
the coil. The amount of this voltage is proportional to the number of turns
in the coil and to the rate at which the magnetic field varies.

In general, it is approximately true that the ratio of the primary to
the secondary voltage is equal to the ratio of the number of primary
turns to the number of secondary turns. This ratio is not exact be-
cause of leakage effects in the magnetic circuit.

Memorize the pronunciation of the following words:

advantage [od’va:ntidz] — npeumylecTBoO
voltage [’ voltids] — HanpsKeHUE

variety [vo’raioti] — MHOXECTBO
application [, &pli’keifn] — npuMeHeHue
arrangement [o’reind’mont] — pacrnonoxeHue
to laminate [’ l@mineit] — MaMMHUPOBATH
core ['ko:] — cepmeyHHK

circuit [’ s9:kit] — uenp, cxema

to mount [maunt] — Jmepxartb, KpEIUTh
winding [’ waindinp] — obmMoTKa

primary [’ praimori] — NMepBUYHbIN
secondary [’ sekondori] — BTOpHUYHBIIA
value ['vaelju:] — LEHHOCTb, 3HAUCHHUE
coil ['koil] — xkaryiuka

turn [t9:n] — BUTOK

rate [, reit] — cKOpocTb, HOpMa, POCT
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to vary [’ veari] — omMuaThcs

approximately [o’proksimeitli] — npUOGIU3UTETHLHO
ratio [’ reifiou] — OTHOUIEHME, TPOITOPLKS

exact [1g’ zekt] — TOYHBIN

leakage [’ 11 :kid3] — yTeuka

Notes:

by means of — nocpencTBoM, NMpu MOMOILM

in each case — B KaXXIoM ciyyae

a.c. supply — MCTOUYHMK IMEPEMEHHOTO TOKA

primary winding — rnepBUYHasi 0OMOTKa

the transformer relies for its action upon the fact — paGora
TpaHchOopMaTopa OCHOBaHA Ha

is proportional to the number of turns — nmponopLUKXOHaIEH YKC/IYy BUTKOB

it is approximately true — npuoGIM3UTENLHO BEPHO

is equal to the ratio — paBeH oTHOIIEHUIO

because of leakage effects — u3-3a yreukn

Answer the questions:

1. What is one of the great advantages in the use of the alternat-
ing current?

2. Are the principles of action of different transformers the

same?

How may the voltage be changed?

What parts does the arrangement of a transformer consist of?

What is the primary winding connected to?

What are two separate windings mounted on?

Where is voltage produced?

Is a magnetic filed changed?

. What is proportional to the number of turns?

Is the ratio of the primary to the secondary voltage equal to

the ratio of the number of primary turns to the number

of secondary turns?

SwVwNAL AW
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Exercise 1.1. Find the following equivalents in the text:

1. mpeuMylIecTBa B UCIIOJIb30BAHUHA

2. HamnpspKeHHe MOXET U3MEHSIThCS MOCPEICTBOM
3. OTHOCHUTEJIBHO IPOCTOE YCTPOWCTBO

4. NIpUHLIMIIBL ACHUCTBUS

S. XeJie3HbIH CepaeYyHUK

6.
7
8
9
0

MAardMTHOE€ I110JI€

. TIPOXOISAILUMI Yepe3 KaTyIKy
. YMCJIO BUTKOB

. OTHOILEHHE HE TOYHO

10.

BO3HHUKAET B KATyLIKe

Exercise 1.2. Find the wrong statements and correct them:

N —

SAS o~ 10

The voltage is changed by means of a transformer.

The principles of action of the transformers differ from each
other.

Two separate windings are mounted on a core.

The primary winding is connected to the a.c. supply.

A voltage is produced in the core.

When a magnetic field is changed or varied, a voltage is de-
creased in the coil.

The amount of the voltage is proportional to the number of
windings and the velocity at which the magnetic field produc-
es heat.

The ratio is exact because of leakage effects in the magnetic field.

Exercise 1.3. Translate from Russian into English:

1.
2
Jh

8—2938

TpanchopMaTop MEHSIET HaIpPsDKEHME.

ZKee3Hblii cepaeyHMK OOpasyeT 3aKpbITYIO Lielb.
IMepBuyHas 06MOTKA IOACOEANMHEHA K MCTOYHUKY NIEPEMEH-
HOT'O TOKa.
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4. MarHuTHOE T0oJie TIPOHU3BIBAET KATYLIKY.

5. BennyuHa HanpspKeHUS! TPSIMO MPOITOPUMOHAIBHA KOJIHYe-
CTBY BUTKOB B KaTyIlIKE M CKOPOCTHU, C KOTOPOW MEHSETCSI
MarHuTHoeE TIoJIe. :

6. OTHOILIEHHE HEBEPHO M3-3a YTEYKM B MATHUTHOM LIETIH.

27. Text B
AUTO-TRANSFORMERS

The transformer effect can also be obtained with a single tapped
winding instead of separate primary and secondary windings. The ar-
rangement is called an auto-transformer. If the primary winding rep-
resents the whole coil, the secondary voltage will be substantially the
same proportion of the applied voltage as the proportion between the
turns up to the secondary tapping and the total number of turns. By
interchanging the voltage so that the supply is connected to the small-
er numbers of turns, a voltage larger than the supply voltage appears
across the whole coil. The auto-transformer can thus be used to ob-
tain a higher or lower voltage than the supply, as in the case of the
conventional transformer with two separate windings.

In practice, the use of auto-transformers is limited to fairly small
voltage ratios, one reason being that if a break occurs anywhere in the
secondary section of the winding, the primary voltage is applied to
the apparatus connected to the secondary. With a high primary volt-
age this would give dangerous conditions. The chief uses of auto-
transformers are in a. c. voltage regulation and for infrequent service
such as the low-voltage starting of induction motors.

Memorize the pronunciation of the following words:

to obtain [ab'tein] — TMOJyyaTh, JOCTUIaTh
single [singl] — omHa, OTHENbHas
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instead of [in’sted av] — BMecTO

separate [’ seprit] — U30JIMPOBAHHBIN

proportion [pra’po:[n] — Nponopuus, COOTHOWEHUE
to interchange [into’ tfeind3] — B3aMMO3aMEHSATh
to limit [ 1imit] — orpaHM4MBaThH

fairly [’ £e01i] — mOCTaTOUYHO, JOBOJIBHO

ratio [ ' reifiou] — oTHOLIEHUE, IPONOPLHS

to occur [9’ko:] — cimyyarbcs

apparatus [, 2p9’ reitos] — nmpubop, ammnapar
dangerous [’ deind3ros] — OmacHBHIi ’

Notes:

with a single tapped winding — Ha oqHO¥ OOMOTKE C OTMaiKoN

up to — BIUIOTH IO

the total number of turns — oG1iee 4KMCIIO BUTKOB

across the whole coil — Ha Bceit KaTyuike

one reason being — OXHON U3 IIPUYMH SBJISAETCA

if a break occurs — ecJiy IIPOMCXOIUT OOPHIB

low-voltage starting of induction motors — 3amycK acCHHXPOHHBIX.

JBUTATEJIC HA HU3KOM HaIpPSDKEHUU

Answer the questions:

How can the transformer be obtained?

What is an auto-transformer?

What does the primary winding represent?

When will the secondary voltage be the same proportion of the
applied voltage as the proportion between the turns up to the
secondary tapping and the total number of turns?

Where is the supply connected to?

. Where does the supply voltage appear?

Is the use of auto-transformers limited?

Where does a break occur?

. What would give dangerous conditions?

What can you say about the use of auto-transformers?

b =ieoll

SIN-N-C N

g8 115



Exercise 1.1. Find the following equivalents in the text:

SO U B b e

BMECTO OTHEJIbHBIX (M30JMPOBAHHBIX) 0OMOTOK
MpeAcTaBisieT Co60M LENYI0 KaTyIIKy
MOJIYYUTh HaIPSDKEHUE

UCIIONIb30BAHUE OTPaHUYEHO

BO BTOPOI CEKLIMM OOMOTKH

CJIy4yaercsl MoJoMKa

ONAaCHBIE YCJIOBUSI

Exercise 1.2. Find the wrong statements and correct them:

L

The transformer effect can be obtained only with both prima-
ry and secondary windings.

. The supply is connected to the circuit.
. In practice, the use of auto-transformers is increased to

fairly small voltage ratios.

. The primary voltage is applied to the apparatus connected to

the secondary.

. The arrangement of a single tapped winding is called an auto-

transformer.

Exercise 1.3. Translate from Russian into English:
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ABTOTpaHC(OPMATOP COCTOUT U3 OHOM OOMOTKH.
[TepBuunHasi 0OMOTKA MpEACTABISIET COOOM LIEIYI0 KATYILKY.
M cTOYHUK TOKA MOACOeOUHEH K HEGOBLIOMY YICIy BUTKOB.
ABroTpaHcopMaTop MOXHO MCIONb30BaTh, YTOOBI IIOJY-
YUTb HaMpsDKeHUe OoJibliiee, YeM MCTOYHUK TOKa.

IMosomKa cityyaeTcst BO BTOPOil CEKLIMM OOMOTKMU.



28. Text C
TRANSFORMERS

The transformer is a device for changing the electric current from
one voltage to another. As a matter of fact, it is used for increasing or
decreasing voltage. A simple transformer is a kind of induction coil.
It is well known that in its usual form it has no moving parts. On the
whole, it requires very little maintenance provided it is not misused
and is not damaged by lightning.

We may say that the principal parts of a transformer are two
windings, that is coils, and an iron core. They call the coil, which is
supplied with current, the “primary winding”, or just “primary”, for
short. The winding from which they take the current is referred to as
the “secondary winding” or “secondary”, for short. It is not new to
you that the former is connected to the source of supply, the latter be-
ing connected to the load.

When the number of turns of wire on the secondary is the same
as the number on the primary, the secondary voltage is the same «-
the primary, and we get what is called a “one-to-one” transformer. In
case, however, the number of turns on the secondary winding is

Step down
W. tmnsmrmm
e 215000 VOLLS
L0 2309 voits

2300valt distributing sysccm

J single-phase tronsformers
Stepgiay generator voltage
Up o L5097 valts >

Ggnting circtid
o

2300 Lo 230-velt
austribution
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i Sungle ohose

Tovolt oaoie 1Y

an:llan moter amoter

Figure 9. The Use of Transformers For Many Purposes in Transmission
and Distribution Systems
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greater than those on the primary, the output voltage is larger than the
input voltage and the transformer is called a “step-up” transformer.
On the other hand, the secondary turns being fewer in number than
the primary, the transformer is known as a “step-down” transformer.

The transformer operates equally well to increase the voltage and
to reduce it. By the way, the above process needs a negligible quantity
of power. It is important to point out that the device under considera-
tion will not work on d.c. but it is rather often employed in direct-
current circuits. ]

Figure 1 shows how transformers are used in stepping up the
voltage for distribution or transmission over long distances and then
in stepping these voltages down. In this figure, one may see three
large step-up transformers which are used to increase the potential to
275 000 volts for transmission over long-distance lines. At the con-
sumer’s end of the line, in some distant locality, three step-up trans-
formers are made use of to reduce that value (i.e., 275 000 volts) to
2,300 volts. Local transformers, in their turn, are expected to de-
crease the 2300 volts to lower voltage, suitable for use with small mo-
tors and lamps. One could have some other transformers in the sys-
tem that reduce the voltage even further. All radio sets and all television
sets are known to use two or more kinds of transformers. These are fa-
miliar examples showing that electronic equipment cannot do without
transformers. The facts you have been given above illustrate the wide
use of transformers and their great importance.

Transmission system
Distribution

system

Step
down
sub

Generating Step
station “o
sub

gl B> 3
gk f Secondary line
transformer

Circuits

Figure 10. Transmission and Distribution Systems
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Another alternating-current system of transmission and distribu-
tion is shown in Fig. 2. You are asked to follow the whole process,
that is, to describe it from beginning to end.

Memorize the pronunciation of the following words:

maintenance |[‘meintinons] — TexHHuyeckoe OOCIyXXMBaHME,
SKCIITyaTalus

to misuse ['mis’ju:s] — 310ynoTpedIeHNE

negligible [ ' neglid3zobl] — He3HAYUTENBHBIN

distribution [, distri’bju:fn] — pacnpeneneHue, paclpoCTpaHEHME

transmission [trenz’mifn] — nepegaya

potential [, po’ tenfol] — moTeHLMAaN

figure [’ £igo] — u30bpaxkeHue

consumer [kon’sju:mo] — MOTpeOUTEND

to reduce [ri’dju:s] — ymeHbIIaTh, COKpaUiaTh

locality [/ lou’keaeliti] — MeCTHOCTb

suitable [’ sju: tobl] — noaxomsiuuii, TONHBIA

familiar [£o'miljo] — U3BECTHBIIA

equipment [i’kwipmont] — obopynoBaHue

Answer the questions:

What is a transformer?

What is a transformer used for?

Are there any moving parts in a transformer?

Can a transformer be damaged by lightning?

What are the principal parts of a transformer?

. How many windings are there in a transformer?
What winding is connected to a load?

What is the purpose of a step-up transformer?

. What is known as a step-down transformer?
Does a transformer work on d.c.?

. What circuits is the transformer used in?

. What purpose are step-down transformers used for?

,_
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13. Is your radio set equipped with a transformer?
14. Can we do without transformers?
15. Are transformers used both in industry and in our homes?

Exercise 1.1. Find the following equivalents in the text:

JUISI UBMEHEHUST HaIIPsSKeH ST
JUIST TIOBBILLIEHMST (TIOHYDKEHMSI) HaTIPSDKEHYS
WHAYKLMST KaTYLIKU

Ha3bIBA€TCsI BTOPUYHON OOMOTKOM
TIOJICOENMHEH K UCTOYHUKY TOKA
KOJIMYECTBO BUTKO™ ITPOBOJIOKU
He3HaYWTeIbHAsT MOLIHOCTb
paccMaTpuBaeMoe yYCTPOMCTBO
MPUMEHSIETCS] B LETISIX ITOCTOSIHHOTO TOKa
10. mepenmaya Ha OOJIBILINE PACCTOSHYS

11. muHMU nepenay

12. ymoOHBIN AJI UCIIOIL30BAHYISI

13. otpaseHHass MECTHOCTD

14. wu3BecTHBIE IIPHUMEDHI

15. anexTpoHHOE 060PYHOBaHME

YD, 00 S1ON b D i

Exercise 1.2. For the combinations given in (a) find the Russian
equivalents in (b):

a) 1. a number of; 2. as a matter of fact; 3. on the basis of; 4. for
this reason; 5. it goes without saying; 6. at last; 7. on the
whole; 8. to step up; 9. to increase current; 10. to offer resist-
ance; 11. electrical engineering; 12. to step down

b) 1. HakoHel; 2. MOBHILATH (HANpsKeHWE); 3. OKa3bIBaTh
CONpoTuBJIeHUE; 4. MOHMXaTh (HamnpsDkeHue); 5. psam; 6. yBe-
JIMYUTH TOK; 7. HA OCHOBE 4ero-jubo; 8. mo sroi npuymHe; 9. B
uenom; 10. sanekrporexHuka; 11. Ha camoMm gmeie; 12. camo co6oit
pasymeeTcs
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Exercise 1.3. Arrange the following words in the pairs of synonyms:

a) 1. amount; 2. big; 3. matter; 4. application; 5. at present; 6.
tube; 7. research; 8. to step down; 9. appliance; 10. minute; 11. arrow

b) 1. investigation; 2. device; 3. needle; 4. quantity; 5. sub-
stance; 6. to lower; 7. small; 8. large; 9. new; 10. use; 11. pipe

Exercise 1.4. Arrange the following words in the pairs of antonyms:

a) 1. left; 2. increase; 3. beginning; 4. d.c.; 5. above; 6. step-up;
7. at rest; 8. high; 9. short; 10. more

b) 1. end; 2. low; 3. long; 4. step-down; 5. in motion; 6. less;
7. decrease; 8. below; 9. a.c.; 10. right

Exercise 1.5. Find the wrong statements and correct them:

1. The transformer is a device used to increase or decrease the
electrical current.

2. The principal parts of a transformer are a coil and an iron

core.

. The coil is called the secondary winding.

4. When the number of turns of wire on the secondary is the
same as the number on the primary, the primary voltage is the
same as the secondary.

5. The transformer is known as a step-down transformer if the
secondary turns being fewer in number than the primary.

6. The output voltage is smaller than the input voltage if the
number of turns on the primary winding is greater than
those on the secondary.

7. The transformer acts differently to increase the voltage
and to reduce it.

W

Exercise 1.6. Translate from Russian into English:

1. TpanchopmaTop UCIOIB3YETCA IS MOBLILUEHUS WU TIOHK~
JKEHUS HaIPSKEHUSI.
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2. TpancdhopmaTrop OAMHAKOBO XOPOLIO MOHMXAET U TOBBILIA-
€T HaTpSDKEHUE.

OOMOTKa, TeHepUpYyIolLasl TOK, Ha3bIBAETCSI BTOPUYHOIA.

. TpancdopmaTop moaCoeInHEH K UCTOYHUKY TOKA.

. TpancdopmaTop He MOXET paboTaTh OT MOCTOSTHHOIO TOKA.

Exercise 1.7. What is:

1. step-up transformer;
2. step-down transformer;
3. “one-to-one” transformer.

Exercise 1.8. Compare:

1. A solenoid and an electromagnet. 2. A direct current and an
alternating current. 3.A step-up transformer and a step-down trans-
former. 4. A stator and a rotor. 5. A primary winding and a secondary
winding.

29. Text B

PROTECTION AND CONTROL EQUIPMENT.
AUTOMATIC VOLTAGE REGULATORS

In electrical system for the generation, distribution and use of elec-
trical energy, considerable control equipment is necessary. It can be divid-
ed into two classes: a) equipment used at the generating and distributing
end; b) equipment used at the receiving end of the system.

Safety switches are used at the point where the power enters a
building. They are of the knife type and are usually enclosed in me-
tallic boxes.

A magnetic contactor is used to make and break the circuit at the
points where considerable power is used.
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An automatic starter is a device, which is used to keep the cur-
rent from being excessive while the motor is obtaining full speed. It is
a kind of a resistance inserted in series with the direct current arma-
ture. As the motor obtains speed it gradually removes.

Automatic voltage regulators. In the generation and distribution
of electrical energy it is important to keep the line voltage constant as
the load or speed changes.

Where the load is changed gradually rheostats are used, in instal-
lations where the load may change rapidly automatic voltage regula-
tors are used.

To protect electrical equipment and the wiring from damage due
to short circuits and overloads, fuses or circuit breakers are usually
used. The fuse is known to be a device for inserting in the circuit a
strip of metal, which melts at a relatively low temperature. The fuse
will melt if the current gets above a certain limit.

A circuit breaker is similar to the magnetic contactor.

Memorize the pronunciation of the following words:

distribution [, distri’bju:/n] — pacnpeneyieHue, pacnpocTpaHeHue
equipment [i’kwipmont] — oGopynoBaHue

to obtain [ob’ tein] — momyyaTh, OOKIBATE, HAOUPATH

armature [’ a :mot jus] — IKOpb

to insert [in’s9o:t] — BKJIIOYATH (B LIEIIbH)

to load [1oud] — 3arpyxartb

strip [* strip] — monocka

to melt ['melt] — m1aBUTH

relatively [’ relotiv1i] — oTHOCUTENIBHO

installation [, insto’leifn] — mnpoBOmKa, YCTPOMCTBO
Notes:
safety switch — aBapuiiHBIii BBIKTIOUATETh, NPEIOXPAHUTENLHBIN
BBIKJTIOYATE b

the knife switch — py6ripHUK

to make and break the circuit — 3amMbIKaTh ¥ pasMbIKATh LENb

to keep the current from being excessive — IpemoXpaHaTh OT CBEPXTO-
KOB, OT Neperpy3ku

is series — ImocienOBaTEIEHO
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gradually removes — MoCTENEHHO BBIBOIUTCS
to keep the -line voltage constant as the load or speed changes —

pyu MH3MCHCHUU HArpyskKu WInu 060p0TOB nonacpXKuBaTh Jik-
HEMHOE HAINPSDKEHUE IMOCTOSTHHBIM

due to short circuit and over-loads — 13-3a KOPOTKUX 3aMBIKaHMI1 U TE-

perpysok

the fuse is known to be a device — u3BeCTHO, YTO MJIABKUMN MPEIOXPAHI-

TeJb NPEeNCTABISAET CO00I0 MPUCTIOCODICHE

if the current gets above a certain limit — ecnu TOX nepexomuT onpene-

JICHHBIHN 1ipenaes

Answer the questions:

DB e

Why is control equipment used?
What classes can it be divided into?
When is a magnetic contactor used?
What is an automatic starter?
What aspect is important in the generation and distribution of
electrical energy?
What are used when the load is changed gradually?
What are used when the load is changed rapidly?
What is the fuse?
What are fuses used for?
Does a circuit breaker differ from the magnetic conductor?

Exercise 1.1. Find the following equivalents in the text:

1.
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JUISL TEHEPUPOBAHMUSI, DACIPEINCIICHUS W HCIIONb30BaAHUS
2JIEKTPUYECKON  SHEPrUu

HaOupaer OOJBUIYIO CKOPOCTb

JUIS 3aIIMTHI  BJIEKTPUYECKOro O00OpYIOBaHUS

METaLI TUIaBUTCS

OTHOCHUTEJIbHO HU3Kas TeMIleparypa

MAarHUTHBIA 3aMbIKATEb

aBTOMATUYECKUI cTapTep

BKJTIOYEH I0CJIe0BaTEIbHO

TOCTOSTHHOE HaIlpsiKeHUe



Exercise 1.2. Supply the missing words or word combinations

T SO e

=~ o

choosing among those given below:

In electrical systems control equipment is necessary for ...
Safety switches are usually enclosed in ...

An automatic starter is used ...

Where the load is changed ... rheostats are used.

A magnetic contactor is used ... at the points where consider-
able power is used.

Fuses are used to protect ... from ...

Where the load may change ... automatic voltage regulators
are used.

. A circuit breaker is ... to the magnetic contactor.

rapidly; similar; metallic boxes; generating; distribution and use
of electrical energy; to make and break the circuit; to keep the cur-
rent; gradually; electrical equipment and the wiring ... damage.

Exercise 1.3. Translate from Russian into English:

1,

v s W

o <]

OGopyaoBaHKWE MCIIONB3YETCs ISl TIPOM3BOJICTBA M pacripe-
JEJIEHUS DJIEKTPUIECKON SHEPTHUH.

ABapuifHbIE BBHIKJTIOYATEN B BUIE PYOUIHHUKOB XPAHSTCS B
METAUTMYECKUX KOPOOKaXx. _
ABTOMAaTHYECKWIA CTapTEDP MPEIOXPAHSIET OT IMePerpy3Ku.
MarHuTHBIN 3aMbIKATENIb 3aMBIKAeT U Pa3MbIKAET 1IeTTb.

. Motop HabupaeT CKOPOCTb IIOCTEIIEHHO.

ITraBkuit nIpenoXpaHUTeb — MPUOOP ST BKIIOYEHHMSI B LeTh
MeTaJlIa, KOTOPBII TUIaBUTCA IIPU HU3KOM Temrieparype.
IpenoxpaHuTenb TUIABUTCSI, €CIM TOK IIEPEXOIUT OIIpeae-
JICHHBIN Npenen.

3arpyska B IIPOBOAKE IPOUCXOIUT IOCTEIIEHHO.

. IlpemoxpaHuTenM 3alIUIIAIOT 3JEKTPUYECKOE 00O0pyI0Ba-

HHUC.
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30. Text B
CARE OF THE ELECTRICAL EQUIPMENT

As a rule electrical equipment operates reliably. Still it does not
mean that it deserves no attention. It is necessary to give the equip-
ment frequent inspections, keep it well cleaned, lubricated and re-
paired. Undue heating, vibration, sparking should be immediately re-
moved.

Heating may be due to overload or to a short circuit between
turns, lack of oil in bearings. Vibration may be due to improper foun-
dation, unbalance in the moving parts of the machine.

Conductors may get heated because of overload or by reason of
damage of the insulation of the conductor.

An electrical machine of any kind requires certain conditions
under which it may operate reliably: temperature and freedom of ac-
cess of surrounding air, need for protection against dirt, dust type and
duration of load, etc.

Rotating machines should be placed on solid foundations.

Conductors should be protected against mechanical damage.

All measures of safety precaution must be undertaken.

Memorize the pronunciation of the following words:

equipment [i’‘kwipmont] — oOopynoBaHue
to operate [’oporeit] — HeiCTBOBaTH
reliably [ri’laiobli] — HagmexHO

inspection [in’ spekfn] — ocMmoTp

to lubricate [ lu:brikeit] — cMa3biBaTh

to spark [spa: k] — MICKPHUTBCSI, BCITBIXHBATh

immediately [i'mi:diotli] — HeMeIEHHO, HETIOCPENCTBEHHO
to remove [ri’mu:v] — nepenBUraTh

lack [1ek] — HemocTaToK, OTCYTCTBME

bearing [’ b [orip] — nmogmmmmHUK

conductor [kon’'dakto] — NMPOBOTHUK

to heat [hi : t] — HaArpeBaThCsl, TIABUTHCSA

insulation [, insju’leifn] — usonsauus

126



overload [ouvo’loud] — nepesarpyska

to protect [pro’ tekt] — oxpaHsTh

duration [djuo’reifn] — NMPOROIKUTENBHOCTD
to rotate [rou’ teit] — Bpawarth

safety [' seifti] — Ge30macHOCTh

precaution [pri‘ko:[n] — NMperocTopoxKHOCTh
to undertake [, Asndo’ teik] — nmpennpuHUMaTh

Notes:

. it does not mean that it deserves no attention — 3T0 He 3HaAuUwuT,

OITHAKO, YTO OH He TpeOGyeT HUKAKOro BHUMAaHUS

keep it well cleaned — nepxats B uncrore

undue heating — ype3aMepHOE HarpeBaHue

may be due to — MoxeT OBITh N3-3a

a short circuit between turns — KOpPOTKOE€ 3aMbIKaHUE MEXIY
BUTKaMH

or by reason of damage — 13-3a MOBPEXIECHUS

on solid foundation — Ha TPOYHOM OCHOBAHUU

measures of safety precaution — mMepbl Mo TexHMKe GE30MaCHOCTU

Answer the questions:

N =

SO b

How does the electrical equipment operate?

Have we to keep the electrical equipment well cleaned, lubri-
cated, and repaired?

When does heating occur?

What is the reason of vibration?-

Why may conductors be heated?

What conditions dogs an electrical machine require?

What machines should be placed on solid foundation?

Exercise 1.1. Find the following equivalents in the text:

1
2

. BJIEKTPUYECKOEe 000pYIOBAHKE
. pabGoTtaet HaIEeXHO
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YacTblil OCMOTP

OTCYTCTBHME Macia B TOUIMITHUKAX
MOXET BO3HMKHYTb 13-3a Iepe3arpy3ku
HEIPOYHOE OCHOBaHUE

U30JISILMS TTIPOBOIHUKA

TpeOyeT ONpeneIeHHBIX YCIOBUMA
cBo0oa JOCTyra BO3ayXa

3alUTA OT IPSI3U, MBUIU

Exercise 1.2. Find the wrong statements and correct them:

fam—

W

The electrical equipment operates unreliably.

Heating may be due to overload or by reason of damage be-
tween turns.

Conductors may get heated because of lack of oil in bearings.

. The electrical equipment requires certain conditions such as

temperature, freedom of access of surrounding air, need for
protection against dust and dirt and duration of load.

. Drilling machines should be placed on unsolid foundation.

Exercise 1.3. Translate from Russian into English:
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HagexHocts — cneuuduka paboThl 3JIEKTPUYECKOTO
006opynoBaHuUsI.

OmHako OHO TpeOyeT BHHUMAHMS BBIIIOJHEHUSI Mep IO
TEeXHHKE 0e30IacCHOCTM.

: ‘JpeaMepHoe Harpe€BaHue 060pyn0Bame MOXKET IIPUBECTU K

KOPOTKOMY 3aMbIKaHHUIO.

Har PEBAHUE MOXET ObITh U3-3a OTCYTCTBUA MacCjia B INOJ-
HIAITHUKAX.

npOBOZlHI/lKI/I MOTI'YT Harpe€TbCs U3-3a NMOBPEXNCHUA U30JISLIUN.

. DIeKTpoobOpyIOBaHWE HEOOXOAUMMO IIOABEpPraTh YacTOMY

OCMOTDY, AepXaThb B YUCTOTE, CMa3biBaTh U PEMOHTUPOBATD.
[IpoBogHMKM clefyeT 3alMiliaTh OT MEXaHMYEeCKOro Io-
BpEXIEHUS.



31.Text B
USES OF ELECTRICITY

Electricity is the power that has made possible the engineering
progress of today. Wherever we look around us, we can find this pow-
er serving us in some way. When we use a switch and have our room
instantly flooded with light, we seldom think of what is happening to
make it possible. Probably the important use of electricity in the
modern home is producing light.

Do you know that the first ever man-made electric light illumi-
nated the laboratory of the St. Petersburg physicist was Vasily Petrov
in 1802? He had discovered the electric arc, a form of the gas dis-
charge. But in Petrov’s experiments the arc flame lasted for only a
short time.

In 1876, Pavel Yblochkov invented an arc that burned like a candle
for a long time and it was called “Yablochkov’s candle”. The source of
light invented by Yablochkov won world-wide recognition. But while
he and several other inventors were improving the arc light, some engi-
neers were working along entirely different lines. They thought to de-
velop an incandescent lamp. It was a young Russian engineer, Alexan-
der Lodygin, who made the first successful incandescent lamp. The fa-
mous American inventor Thomas Edison improved the lamp having
used a carbon filament. But it was again Lodygin who made another
important improvement in the incandescent lamp, having invented a
lamp with a tungsten filament, the lamp we use today.

Another electric light we use today is the light of the luminescent
lamp — a “cold” daylight lamp. Artificial daylight lamps are much
cheaper than incandescent lamps and last much longer. This is the
lighting of the future.

The uses of electricity in the home do not end with lighting. There
are more and more electric devices helping us in our home work.

But we should not forget that electricity is the most important
source of energy in industry as well. A worker in a modern manufac-
turing plant uses on the average in the machines which he operates
over 10 000 kilowatt-hours electrical energy a year.
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Automation which is one of the main factors of technical
progress today is impossible without electricity.

Our life can’t be imagined without telephone, telegraph and radio
communications. But it is also electricity that gives them life. In re-
cent years has made a great contribution to radio communication be-
tween the spaceships and also between the astronauts and the Earth.

Little could be done in modern research laboratory without the
aid of electricity. Nearly all of the measuring devices used in develop-
ing nuclear power for the use of mankind are electrically operated.

Memorize the pronunciation of the following words:

electricity [ilek’trisiti] — aJeKTpUYECTBO
wherever [weor ' ovo] — e OBl HU, Kya Obl HU
instantly [’ instont1i] — HeMemIeHHO

flood [£1u:d] — 3anuBath (CBETOM)

probably [’ probobli] — BeposiTHO

physicist [/ fizisist] — pusuk

arc [a:k] — nyra

flame [fleim] — mnams

discharge [dis’tfa:d3] — pa3psn

carbon [’ ka :bon] — yriepon

filament [’ filomont] — HUTH Haxajia
tungsten [’tAnston] — BoJbGhpam

average [’'@®vorid’| — cpenHui

to imagine [T 'med’ in] — BooOpaxathb

Notes:

flood with light — ocseiars
incandescent [, inken’dosnt] lamp — JlaMa JHEBHOrO HaKAIVBAHUS
“cold” daylight lamp — «xoJyionHas» 1amma JHEBHOIO CBETA

Answer the questions:

1. What is electricity?
2. Does electricity serve us?
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11.
12.
13
14.
15.

What is the most important use of electricity?

Who was the first man-made electric light?

What had he discovered?

Did the arc flame in Petrov’s experiment last for a long times?
What did P. Yablochkov invent?

Was “Yblochkov’s candle” the last invention? What followed it?
Who made the first incandescent lamp?

How did Thomas Edison improve the lamp?

What did Lodygin invent?

What is another electric light we use today?

Is electricity the most important sourse of energy?

Is automation impossible without electricity?

Are measuring devices used in developing nuclear power elec-
trically operated?

Exercise 1.1. Find the following equivalents in the text:

HeMeJIEHHOE OCBELICHUE
QJIEKTpUYecKasi ayra

pa3psij rasa

I1aMs Jyru

ropeja Kak cBeya

HUCTOYHMK CBET

BCEMUPHOE NpU3HAHUE

BOJIb()paMOBasi HUTb HaKaa
VICKYCCTBEHHBIE JIAMIThI THEBHOTO CBETA

. CHabXaTb SHEPIrUEN

. HccreaoBaTenbeKast 1abopaTopus
. 0e3 IMOMOIIM BJIEKTPUIECTBA

. U3MepHUTEeJIbHbIE TTPUOOPHI

. BHECTM OTrPOMHBIM BKJIa]

Exercise 1.2. Find the wrong statements and correct them:

1. V. Petrov discovered the electric arc, a form of the carbon fila-

9*

ment.
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In Petrov’s experiments the arc flame lasted for a long time.
Thomas Edison invented an arc that burned like a candle.

A lamp with a tungsten filament was invented by Lodygin.
Artificial daylight lamps are more expensive than incandes-
cent lamp. '

Automation deals with electricity.

All of the measuring devices are not electrically operated.

Exercise 1.3. Translate from Russian into English:

e

Hanm poma ocBenjatores.

2. B. [leTpoB OTKpPBUI BIEKTPUYECKYIO AYTY, TUIAMSI KOTOPOM To-

peJio He JIOJTO.
P. 16m0ukoB n300pen nyry, KOTOPYIO Ha3Baiu «cBedyoi S0-
JIOUKOBa».

T. DaUCOH UCITONIb30BaJT YIJIEPOAHYIO HUThH HaKaa.

CeronHst Mbl UCIOJIb3YEM «XOJIOMHYIO JIAMITY» JIaMITy JHEB-
HOT'O CBeTa.

. MBI He MOXeM cebe MpeacTaBUTh Hallle CYLIECTBOBaHUE 6e3

pamuo u TejieoHa.

. DJIEKTPUYECTBO BHECJIO OTrPOMHBIA BKJIAl B pPa3sBUTHE

pamvo KOMMYHWKALMA,
WsmepurenbHble MpUGOpHl pabOTalOT OT UCTOYHHMKA ITUTA-
HUSI.

. HeB0o3MOXHO XuUTh 6€3 ITOMOLIA QJIEKTPHUIECCTBA.

HCKYCCTBeHHbIC JlaMIIbl JHEBHOI'O CBE€TA OCLIEBJIC, YEM JIaM-
TIbl HaKaJIMBaHWSI.



Part II
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1. FROM THE HISTORY OF ELECTRICITY

There are two types of electricity, namely, electricity at rest or in
a static condition and electricity in motion, that is, the electric cur-
rent. Both of them are made up of electric charges, static charges be-
ing at rest, while electric current flows and does work. Thus, they dif-
fer in their behaviour.

Let us first turn our attention to static electricity. For a long time
it was the only electrical phenomenon to be observed by man. As pre-
viously mentioned at least 2,500 years ago, or so, the Greeks knew
how to get electricity by rubbing substances. However, the electricity
to be obtained by rubbing objects cannot be used to light lamps, to
boil water, to run electric trains, and so on. It is usually very high in
voltage and difficult to control, besides it discharges in no time.

As early as 1753, Franklin made an important contribution to the
science of electricity. He was the first to prove that unlike charges are
produced due to rubbing dissimilar objects. To show that the charges
are unlike and opposite, he decided to call the charge on the rubber —
negative and that on the glass — positive.

In this connection one might remember the Russian academi-
cian V. V. Petrov. He was the first to carry on experiments and obser-
vations on the electrification of metals by rubbing them one
against another. As a result he was the first scientist in the
world who solved that problem.

Who does not know that the first man to get the electric current
was Volta after whom the unit of electric pressure, the volt, was
named? His discovery developed out of Galvani’s experiments with
the frog. Galvani observed that the legs of a dead frog jumped as a re-
sult of an electric charge. He tried his experiment several times and
every time he obtained the same result. He thought that electricity
was generated within the leg itself.

Volta began to carry on similar experiments and soon found that
the electric source was not within frog’s leg but was the result of the
contact of both dissimilar metals used during his observations. How-
ever, to carry on such experiments was not an easy thing to do. He
spent the next few years trying to invent a source of continuous cur-
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rent. To increase the effect obtained with one pair of metals, Volta in-
creased the number of these pairs. Thus the voltaic pile consisted of a
copper layer and a layer of zinc placed one above another with the
layer of flannel moistened in salt water between them. A wire was
connected to the first disc of copper and to the last disc of zinc.

The year 1800 is a date to be remembered: for the first time in the
world’s history a continuous current was generated.

Volta’s Short Biography.

Volta was born in Como, Italy, on February 18, 1745. For some
years he was a teacher of physics in his home town. Later on he be-
came professor of natural sciences at the University of Pavia. After
his famous discovery he travelled in many countries, among them
France, Germany and England. He was invited to Paris to deliver
lectures on the newly discovered chemical source of continuous cur-
rent. In 1819 he returned to Como where he spent the rest of his life.
Volta died at the age of 82.

2. EARLY HISTORY OF ELECTRICITY

Let us now turn our attention to the early facts, that to say,
let us see how it all started.

History shows us that at least 2,500 years ago the Greeks were al-
ready familiar with the strange force, which is known today as elec-
tricity. Generally speaking, three phenomena made up all of man’s
knowledge of electrical effects. The first phenomenon under consid-
eration was the familiar lightning flash — a dangerous power, as it
seemed to him, which could both kill people and burn or destroy
their houses. The second manifestation of electricity he was more or
less familiar with was as following: he sometimes found in the earth a
strange stone, which looked like glass. On being rubbed, that yellow
stone, that is to say amber, obtained the quality of attracting light ob-
jects of a small size. The third phenomenon was connected with the
so-called electric spark, which possessed the property of giving more
or less electric shocks, which could be obtained by a person coming
into contact with the electric fish.
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Nobody knew that the above phenomena were due to electricity.
People could neither understand their observation nor find any prac-
tical applications for them.

As a matter of fact, all of man’s knowledge in the field of electricity
has been obtained during the last 370 years. Needless to say, it took a
long time before scientists understood how to make use of electricity. In
effect, most of the electrically operated devices, such as the electric
lamp, the refrigerator, the tram, the lift, the radio, and so on, — in less
one hundred years old. They play an important part in man’s everyday
life all over the world. In fact, we cannot do without them at present.

We have not named the scientists who contributed to the scientif-
ic research on electricity. However, famous names are connected with
its history and among them we find that of Phales, the Greek philos-
opher. As early as about 600 B.C. (that is, before our era) he discov-
ered that when amber was rubbed, attracted and held minute light
objects. However, he could not know that amber was charged with
electricity owing to the process of rubbing. Then Gilbert, the English
physicist, began the first systematic scientific research on electrical
phenomena. He discovered that various other substances possessed
the property similar to that of amber or, in other words, they generat-
ed electricity when they were rubbed. He gave the name “electricity”
to the phenomenon he was studying. He got this word from the
Greek “electrum” meaning “amber”.

Many learned men of Europe began to use the new word “elec-
tricity” in their conversation as they were engaged in research of their
own. Scientists of Russia, France, and Italy made their contribution
as well as the English men and the Germans.

3. ENERGY

In the language of science, energy is the ability to do work. There
are various forms of energy, such as heat, mechanical, electrical,
chemical, atomic, and so on. One might also mention the two kinds
of mechanical energy — potential and kinetic, potential energy being
the energy of position while kinetic energy is the energy of motion.
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It is well known that one form of energy can be changed into an-
other. A waterfall may serve as an example. Water falling from its
raised position, changes energy from potential to kinetic energy. The
energy of falling water is generally used to turn the turbines of hydro-
electric stations. The turbines in their turn drive the electric genera-
tors, the latter producing electric energy. Thus, the mechanical ener-
gy of falling water is turned into electric energy. The electric energy,
in its turn, may be transformed into any other necessary form.

When an object loses its potential energy, that energy is turned
into kinetic energy. Thus, in the above-mentioned example when wa-
ter is falling from its raised position, it certainly loses its potential en-
ergy, that energy changing into kinetic energy.

We have already seen that energy of some kind must be employed
to generate the electric current. Generally speaking, the sources of
energy usually employed to produce current are either chemical, as in
the battery, or mechanical, as in the electromagnetic generator.
Chemical sources of current having a limited application, the great
quantities of electric energy generated today come from various
forms of mechanical energy.

The rising standards of modern civilization and growing industri-
al application of the electric current result in an increasing need of
energy. Every year we need more and more energy.

4. MATTER AND ENERGY

Before considering the modern views in regard to composition of at-
oms, it is advisable to review briefly the concepts of matter and energy,
which are fundamental in all branches of science. A strictly accurate def-
inition of matter is difficult to formulate. Our experience and common
sense furnish us with a conception of matter. Matter occupies space; it
has inertia, that is, it requires force to set it in motion; it is the stuff of
which the universe is made. Energy, on the other hand, is nonmaterial;
we become conscious of it only when it is associated with matter.

A stone held in the air is different from the same stone resting on
the earth; for by allowing the former to drop we can obtain work from
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it, drive a nail, or crush grain. The stone held away from the earth is
said to have potential energy, it gives it up when it falls; and to raise it
from the earth back to its original position, work must be done upon
it. Energy manifests itself in work. We are familiar with other forms of
energy — heat, light, electrical energy, nuclear energy, and sound.

Matter and energy are always associated. When any change oc-
curs, there is always a change in the energy; there may or may not be
a change in the matter. From this point of view, we can define physi-
cal and chemical change; if the change consists solely in energy it is
physical, if the matter changes it is chemical.

5. ELECTROMOTIVE FORCE AND RESISTANCE

As was previously stated, there is always a disorderly movement
of free electrons within all substances, especially metals.

Let us assume that there is a movement of electrons
through the wire, say, from point A to point B. What does it mean? It
means that there is an excess of electrons at point A. Unless there
were a flow of electric current be-tween A and B in any direction, it
would mean that both the former and the latter were at the same po-
tential. Of course, the greater the potential difference, the greater is
the electron flow.

The electromotive force (e.m.f.) is the very force that moves the
electrons from one point in an electric circuit towards another. In
case this e.m.f. is direct, the current is direct. On the other hand,
were the electromotive force alternating, the current would be alter-
nating, too. The e.m.f. is measurable and it is the volt that is the unit
used for measuring it.

One need not explain that a current is unable to flow in a circuit
consisting of metallic wires alone. A source of an e.m.f. should be
provided as well. The source under consideration may be a cell or a
battery, a generator, a thermocouple or a photocell, etc.

In addition to the electromotive force and the potential differ-
ence, reference should be made here to another impor-tant factor
that greatly influences electrical flow, namely, resistance. So, to re-
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sistance shall we turn our attention now? The student probably re-
members that all substances offer a certain amount of opposition,
that is to say resis-tance, to the passage of current. This resistance
may be high or low depending on the type of circuit and the mate-rial
employed. Take glass and rubber as an example. They offer a very
high resistance and, hence, they are considered as good insulators.
Nevertheless, one must not forget that all substances do allow the
passage of some current provid-ed the potential difference is high
enough.

Imagine two oppositely charged balls suspended far apart in
the air. In spite of our having a difference of po-tential, no
current flows. How can we explain this strange behaviour? The
simple reason is that the air between the balls offers too great a
resistance to current flow. However, the electrons could cer-
tainly flow from the negatively charged ball towards the posi-
tively charged one provided we connected them by a metal
wire. As a matter of fact, it is not necessary at all to connect
both balls in the manner described in order to obtain a similar result.
All that we have to do is to increase the charges. If the potential
differ-ence becomes great enough, the electrons will jump through
the air forming an electric spark.

One should mention in this connection that certain fac-tors can
greatly influence the resistance of an electric circuit. Among them we
find the size of the wire, its length, and type. In short, the thinner or
longer the wire, the greater is the resistance offered. Besides, could
we use a silver wire, it would offer less resistance than an iron one.

6. WHAT IS HEAT?

What makes one thing hot and another cold? What do the terms
“hot” and “cold” really mean?

Scientists are known to have worked for a long time to find an
answer to the last question. They decided at last that the manifesta-
tion of heat was caused by a weightless substance or fluid called “ca-
loric” which flowed from a hot body to a cold one. However, experi-
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ence showed that cer-tain heat effects could not be explained by the
above theo-ry, namely: the development of heat owing to fric-
tion as well as the temperature changes during the compression
or expansion of a gas.

M.V. Lomonosov was the first to state that heat phe-nomena
were due to molecular motion. His statement proved to be correct
years after his death.

At present, we know heat to be a form of energy. Be-sides, we are
quite familiar with the fact that all substances are made up of little
particles called molecules. These are so minute that a single drop of
water, for example, con-tains millions of them. Although a drop of
water left on the table may seem to be at rest, everyone of its mole-
cules is really moving about, colliding with other molecules, pushing
them, and changing direction. Of course, while one molecule is trav-
elling, all the other millions of molecules in the drop of water are do-
ing the same thing.

What process takes place when we place a kettle full of
cold water on the fire, in other words, when we want to heat water?
The molecules begin to move much faster then, so that every time
there is a collision, they jump away from each other much farther
than they did before. As a result, the drop of water becomes larger,
that is to say, it expands. In scientific language this property is called
ex-pansion.

The faster molecular movement makes the water first warm and then
hot. On taking the kettle from the fire, we expect the molecules to slow
down, and indeed the water begins to get cold. When the tea is said to be
“hot”, it really means that its molecules are travelling very fast. On the
contrary, they are moving more slowly, when the tea is cold.

Heat and temperature are closely connected. To show that simi-
lar quantities of heat may produce different ef-fects in different sub-
stances is not difficult at all. Placing a needle on the fire at the same
time as a kettle of cold water, we find that the needle is red-hot before
there is any marked difference in the water temperature.

One must say here that a red-hot needle receives far less heat than
a kettle full of boiling water but its temperature is nevertheless much
higher. But if we place it in the boiling water, although the latter is cer-
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tain to possess far more heat than the former, the needle gives up heat
to the water and not vice versa. When two bodies at different
tempera-tures are brought into contact, we expect the warmer body to
get cold while the colder one will be warmed. In this case, heat is said
to flow from one body to the other by conduction.

As for expansion caused by heating, it is useless and even danger-
ous in some cases while in others one cannot do without it. For ex-
ample, to measure temperature we employ a thermometer that is the
instrument based on the expansion of bodies when heated.

7. ATMOSPHERIC ELECTRICITY

- Electricity plays such an important part in modern life that in or-
der to get it; men have been burning millions of tons of coal. Coal is
burned instead of its being mainly used as a source of valuable
chemical substances, which it contains. Therefore, finding new
sources of electric energy is a most important problem that scientists
and engineers try to solve. In this connection one might ask: “Is it
possible to develop methods of harnessing lightning?” In other words,
could atmospheric electricity be transformed into useful energy?

Indeed, hundreds of millions of volts are required for a lightning
spark about one and a half kilometer long. However, this does not
represent very much energy because of the intervals between single
thunderstorms. As for the power spent in producing lightning flashes
all over the world, it is only about 1/10,000 of the power got by man-
kind from the sun, both in the form of light and that of heat. Thus,
the source in question may interest only the scientists of the future.

It has already been mentioned that atmospheric electricity is the
earliest manifestation of electricity known to man. However, nobody
understood that phenomenon and its properties until Benjamin Fran-
klin made his kite experiment. On studying the Leyden jar (for long
years the only known condenser), Franklin began thinking that light-
ning was a strong spark of electricity. He began experimenting in or-
der to draw electricity from the clouds to the earth. The story about
his famous kite is known all over the world.
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On a stormy day Franklin and his son went into the country taking
with them some necessary things such as: a kite with a long string, a key
and so on. The key was connected to the lower end of the string. “If
lightning is the same as electricity,” Franklin thought, “then some of its
sparks must come down the kite string to the key.” Soon the kite was
flying high among the clouds where lightning flashed. However, the
kite having been raised, some time passed before there was any proof of
its being electrified. Then the rain fell and wetted the string. The wet
string conducted the electricity from the clouds down the string to the
key. Franklin and his son both saw electric sparks which grew bigger
and stronger. Thus, it was proved that lightning is a discharge of elec-
tricity like that got from the batteries of Leyden jars.

Trying to develop a method of protecting buildings during thun-
derstorms, Franklin continued studying that problem and invented
the lightning conductor. He wrote necessary instructions for the in-
stallation of his invention, the principle of his lightning conductor
being in use until now. Thus, protecting buildings from strokes of
lightning was the first discovery in the field of electricity employed for
the good of mankind.

8. MAGNETISM

In studying the electric current, we observe the following relation
between magnetism and the electric current, on the one hand mag-
netism is produced by the current and on the other hand the current
is produced from magnetism.

Magnetism is mentioned in the oldest writings of man. Ro-
mans knew that an object looking like a small dark stone had the
property of attracting iron. However, nobody knew who discovered
magnetism or where and when the discovery was made. Of course,
people could not help repeating the stories that they had heard
from their fathers who, in their turn, heard them from their own
fathers and so on.

One story tells us of a man called Magnus whose iron staff was
pulled to a stone and held there. He had great difficulty in pulling his
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staff away. Magnus carried the stone away with him in order to dem-
onstrate its attracting ability among his friends. This unfamiliar
substance was called Magnus after its discoverer, this name having
come down to us as “Magnet”.

According to another story, a great mountain by the sea
possessed so much magnetism that all passing ships were de-
stroyed because all their iron parts fell out. They were pulled
out because of the magnetic force of that mountain.

The earliest practical application of magnetism was connected
with the use of a simple compass consisting of one small magnet
pointing north and south.

A great step forward in the scientific study of magnetism was made
by Gilbert, the well-known English physicist (1540—1603). He carried
out various important experiments on electricity and magnetism and
wrote a book where he put together all that was known about magnet-
ism. He proved that the Earth itself was a great magnet.

Reference must be made here to Galileo, the famous astronomer,
physicist and mathematician. He took great interest in Gilbert’s achieve-
ments and also studied the properties of magnetic materials. He experi-
mented with them to increase their attracting power. One of his magnets,
for example, could lift objects weighing 25 times its own weight.

At present, even a schoolboy is guite familiar with the fact in
magnetic materials, such as iron and steel, the molecules themselves
are minute magnets. When iron and steel are magnetized, the mole-
cules arrange themselves in a new way instead of the disarrangement
it which they neutralize each other.

Dividing a bar magnet into two parts, one finds that the each of
the two parts is a magnet having both a North Pole and South Pole.
Thus, we obtain two magnets of a smaller size of having a single one
of a larger size. Dividing one of these two smaller magnets into two
will give us the same result. Thus, we could continue this process, al-
ways getting similar results.

On placing an unmagnetized iron bar near a strong magnet we
magnetize it. Rubbing the magnet is not required for that process. In
other words, our iron bar has been magnetized by the strong magnet
without rubbing it.
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9. VOLTAGE AND CURRENT

Electric power is generated at power stations, but it is usually needed
for faroff places.! How is the current taken to these far-off places?

Thick wires usually carry it across the country, and steel pylons hold
the wires above the ground. The pylons are so high that nobody can
touch the wires at the top. The wires are not usually copper wires; they
are made of aluminium, and thirty wires together form one thick cable.
Aluminium is so light that the pylons can easily hold the cables up.

It would not be cheap to drive very large currents through these
cables. Large currents need very thick wires. If thin wires are
used, they get hot or melt, and so the currents ought to be as small as
possible. Can we send a lot of power if we use a small current? We can
do so if the voltage is high. We need a small current and a high volt-
age; or a large current with a low voltage. The small current is cheap-
er because the wires need not be thick.

The result is that the voltage has to be very high. The pressure in
the aluminium cables may be 132,000 volts, and this is terribly high.
The voltage of a small battery, which we carry in our pockets, is usu-
ally between 1 and 9 volts. A car battery has a voltage of 6 or 12 volts.
In a house the pressure in the wires may be 230 volts, or something
like that.?2 Even 230 volts is high enough to kill a person, so what
would happen if we touched one of the aluminium cables? The high
voltage would drive a heavy current through our bodies to the earth.

When the wires lead down to a house or a railway, the voltage is
made lower. It can be changed easily; but if the voltage is lower, the
current must be higher. If it is not, we shall lose power. So the wires
have to be thicker.

The wires must never touch steel pylons. If they did that, the
current would escape to the earth through steel. Steel is a good con-
ductor of electricity, so are most met-als.> We have to separate the
wires from the pylon, and we do this with insulators.

Notes:

far-off places — oTmaneHHbIe paitoHBI
something like that — unu okono sToro
so are most metals — a Taxxe ¥ GOJIBUIMHCTBO METAJLJIOB
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10. POTENTIAL AND DIFFERENCE OF POTENTIAL

Two bodies oppositely charged have a difference of potential be-
tween them. A difference of potential or voltage is measured by the
work required to carry a unit of positive charge from one body to an-
other against the force of attraction or repulsion. The magnitude of
the difference of potential depends upon the concentration of the
charge and not the amount of the charge.

If a positively charged body and a negatively charged body
are brought in contact, electrons from body with negative charge will
move over to the body having the positive charge until an equilibrium
of charge has taken place.

There is a very instructive analogy between the use of the word
“potential” in electricity and “pressure” in hydrostatics. Just as water
tends to flow from points of higher hydrostatic pressure to points of
lower hydrostatic pressure, so electricity tends to flow from points of
higher electrical pressure, or potential, to points of lower electrical
pressure, or potential.

Notes:

are brought in contact — npuBOASTCA B CONPUKOCHOBEHHE

just as — TOYHO TaK e, KaKk

oppositely charged — pazHOMMEHHO 3apsSIXKEHBI

a unit of positive charge — exnHu1Ia TOJOXUTENBHOTO 3apsiga

against the force — npeomonesas cuty

depends upon — 3aBHCHUT OT

until an equilibrium of charge has taken place — mnoxa He HacTynmuT
PaBHOBECHOE COCTOSIHME 3apsiiOB

instructive analogy — moy4urtenbHast aHaJIOTUSA

11. POWER TRANSMISSION

About a hundred years ago, power was never carried far away
from its source. Later on, the range of transmission was expanded to a
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few miles. And now, in a comparatively short period of time, electri-
cal engineering has achieved so much that it is quite possible to con-
vert mechanical into electrical energy and transmit the latter over
hundreds of kilometers and more in any direction required.

Then in a suitable locality the electric energy can be reconverted
into mechanical energy wherever it is desirable. It is not difficult to
understand that the above process has been made possible owing to
generators, transformers and motors as well as to other neces-
sary electrical equipment.

It goes without saying that as soon as the electric ener-gy is pro-
duced at the power-station, it is to be transmitted over wires to the
substation and then to the consumer. How-ever, the longer the wire,
the greater is its resistance to current flow. On the other hand, the
higher the offered re-sistance, the greater are the heating losses in electric
wires. One can reduce these undesirable losses in two ways, namely,
one can reduce either the resistance or the current. It is easy for us to see
how we can reduce resistance: it is necessary to make use of a better
conducting material and as thick wires as possible. However, such
wires are calculat-ed to require too much material and, hence, they
will be too expensive. Can the current be reduced? Yes, it is quite possi-
ble to reduce the current in the transmission system by employing
transformers. In effect, the waste of useful ener-gy has been greatly
decreased due to high-voltage lines. It is well known that high volt-
age means low current, low current in its turn results in reduced heat-
ing losses in elec-trical wires. It is dangerous, however, to use power at
very high voltages for anything but transmission and distribu-tion.
For that reason, the voltage is always reduced again before the power
is made use of.

Lasers. Scientists are successfully developing quantum gen-
erators, called lasers, for emitting light ampli-tude radio waves. Theo-
retical calculations have shown that lasers are very likely to transform
the energy of light radio waves into electrical energy with an effi-
ciency amounting to about 100 per cent. It means that electrical
power might be transmitted over considerable distances with neg-
ligible losses and what is very important without the use of
trans-mission lines.
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12. NUCLEAR RADIATION

Nuclear radiation is not a new phenomenon. From the begin-
ning of time, man has always been subjected to natural, or back-
ground, radiation from radioactive elements such as uranium, thori-
um, radium, and other substances which are everywhere in the earth.
This radiation is present in small amounts in the air we breathe, the
food we eat, the water we drink, and the earth under our feet.

Cosmic rays are also part of this natural radiation to which every-
one is constantly exposed. Cosmic rays are nuclear particles of very
high ener-gy, which strike the earth from outer space.

Man-made radiation, while highly beneficial, can be extremely
dange-rous if not used under careful control. But in this respect, it is
not essen-tially different from man-made electricity, a familiar and
indispensable household and industrial servant, but one which can be
a formidable ene-my when out of control. One easy way to under-
stand radiation and its place in our economy, as'a matter of fact, is to
continue this comparison with electricity. Nuclear radiation cannot
be seen, heard, felt, tasted, or smelt. Electricity, though it can be felt,
likewise cannot be seen, heard, tasted, or smelt during its normal op-
eration and use.

Nuclear radiation is a new force in our daily lives, as electricity
was less than a century ago.

13. J.J. THOMSON’S EXPERIMENTS

Knowing cathode rays to be negatively charged particles the
question immediately arose as to whether they were all alike. To de-
termine this it was clear that two things would to be done: one, to
measure the mass of the particles, and the other, to measure the amount
of their charge. Although the first attempts to do this were not en-
tirely successful, J.J. Thomson did succeed, in 1897, in determin-
ing the velocity of the rays and in measuring the ratio between their
charge e and their mass m. The discharge tube designed for these exper-
iments is drawn in Figure.
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Figure 11. Diagram of Discharge Tube used by J.J. Thomson to Measure the Velocity
of Cathode Rays

Cathode rays originating at the left-hand electrode and limited
to a thin pencil of rays by two pinholes in diaphragms D are made to
pass between two parallel metal plates P and the magnetic field of
two external sole-noids to a fluorescent screen at the far side. When
the two metal plates P are connected to a high potential, the parti-
cles experience a downward force and their path is bent to strike
the screen at the point N. Without a charge on the plates the beam
passes straight through undeviated and strikes the screen at the
point S.

14. LIGHTNING

The lightning flash is certainly the earliest manifestation of elec-
tricity known to man, although for a long time nobody knew that
lightning and atmospheric electricity are one and the same thing. In-
deed, for thousands of year people knew nothing about thunder-
storms. However they saw long sparks falling from the dark sky and
heard thunder. They knew that these sparks could kill people or strike
their houses and destroy them. Trying to understand that dangerous
phenomenon, they imagined thing and invented numerous stories.

Take the early Scandinavians as an example! They thought that
thunderstorms were produced by Thor, the god of thunder. Besides
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his throwing both thunder and lightning at some people, he was a
hammer-thrower. According to the story, his powerful hammer had
the property of always coming back to his hands after it had been
thrown. The fifth day of the week, that is Thursday, was named after
him. A story like that invented by those early Scandinavians could be
also heard from other peoples.

However, time files. Thunderstorms have long stopped being a
problem that scientists tried to solve. Now everybody knows that
lightning is a very great flash of light resulting from a discharge of at-
mospheric electricity either between charged clouds.

Even now some people do not like being out during a thunder-
storm. Dark clouds appear in the sky, turning day into night. There are
lightning flashes followed by thunder, which can be heard for kilom-
eters around. Needless to say, there is always some danger in a thunder-
storm for a very high building or a man standing in the open field.

Many years ago people learned to protect their houses from
thunderstorms. Coming down from a charged cloud to the earth,
lightning usually strikes the nearest conductor. Therefore, it is neces-
sary to prove an easy path along which electrons are conducted to th~
earth. That Benjamin Franklin invented the lightning conductor is a
well-known fact. The lightning conductor, familiar to everybody at
present, is a metal device protecting buildings from danger of light-
ning by conducting the electrical charges to the earth.

Franklin’s achievements in the field of electricity were known to
Lomonosov who, in his turn, made experiments of his own. He made
numerous experiments and observations without thinking of the pos-
sible danger. The first measuring device in the world was constructed
by professor Rihman. Making experiments of that kind was danger-
ous and professor Rihman was killed by a stroke of lightning while he
was making one of his experiments.

15. IF THERE WERE NO ELECTRICITY

At present it is difficult even to imagine the time when there was
no electricity, when people had to do without it.
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What would our everyday life be like if there were no electricity?

Can you imagine a situation when all devices producing electric-
ity would stop operating?

If this happened in the evening while you were in the cinema,
you would be sitting in the dark without light. Then you would walk
along dark streets. You would try to take a trolley-bus or a tram, it
would be impossible. As there would be no light at home, you should
use either a smoking kerosene lamp or a candle.

You would like to use the telephone or to watch TV but they
would not work because they both depend upon electric current. This
example shows the importance of electricity in everyday life.

16. TRANSMITTING PICTURES BY TELEPHONE

Pictures can now be sent over telephone by sound signals. A new
machine does this by looking at a picture and telling what it sees over
the telephone to a similar machine at the receiving end, which then
translates the sound signals it hears back into the form of a picture.

At the sending end, the photograph, drawing business form or
document is placed in the machine. At the receiving end, the repro-
duction appears on ordinary paper. An illustration of ordinary letter
size takes six minutes to be received and reproduced.

This is how the machine works.

Inside the machine optical devices rotate and pick up reflected
light, which is focused on and passed through a filter to a photocell or
“electronic eye”. The photocell generates a signal, which is amplified
to produce voltages of varying strength.

The voltages are converted into sound, and it is this audible sig-
nal, which is transmitted over the telephone, just as music or voice is
transmitted.

At the receiving telephone, the sound is reconverted to an elec-
tronic signal and then into a varying voltage. This voltage is applied to
a drive mechanism. The mechanism is activated to extend and print
out a corresponding dark area of the transmitting picture. The length
of the document determines the needed for transmission.
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17. TELECOMMUNICATIONS AND TV CENTRE

Different ways of sending messages over long distances have been
known and employed for thousands of years. But most important de-
velopments in the field of telecommunications have been made over
the last hundred years.

Most modern methods of telecommunication employ electricity.
In 1820 it was discovered that an electric current could deflect a mag-
netic needle to the left or to the right. This discovery made possible
the invention of the telegraph.

The telephone, which transmits speech, was a later invention. All
sources of sound vibrate the air in different ways. The varying current
is carried along a wire to a receiver, in which a thin metal plate vi-
brates in the same way as the original voice.

Moving pictures can be sent by television. Originally only black-
and-white pictures could be transmitted, and the distances over
which they could be sent were relatively short. But colour television
has now been developed, and telecommunication satellites have made
inter-continental television transmission possible.

Television now plays an important part in many people’s lives.
Television informs people about current events, the latest develop-
ments in science and politics, and offers different programmes,
which are both interesting and instructive.

Notes:

in the same way — TakuMm xe 06pa3omM
moving pictures — (IBMXyILMECS) U300paXKEHUS

18. UNDERGROUND HYDROELECTRIC POWER-STATION

In about 1889 what may have been the world’s first underground
hydroelectric power-station was installed in one of the mines in
America. This plant comprised six 40 in. impulse wheels operating
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under a vertical head of 1,680 ft, each runner being connected to a
generator supplying power to the mill a short distance away. Designs
and techniques have gradually improved during the past years and
there are now 300 underground hydroelectric power-stations either in
service or under construction.

19. MAGNETIZED WATER

Physicists have discovered that treatment of water solutions with
a magnetic field changes the crystal formation. It was also noted that
upon being withdrawn from the magnetic field, water retains its new-
ly acquired qualities for a few days. The water “remembers” the mag-
netic field.

Under the influence of a magnetic field water changes its basic
physical and chemical properties, namely, density surface tension and
electric conductivity. Salt solubility changes to an especially remarka-
ble extent. These new properties were used for practical purposes. For
instance, magnetized water forms almost no scales on boiler wall.

What is behind this interesting and unusual effect of magnetized
water on living and non-living matter? Scientists explain this by a
change in the geometrical structure of molecules under the influence
of magnetic field. The magnetic field orientates and rearranges the
molecules of water, thus causing changes in its physicochemical
properties.

20. ELECTRIC CURRENT SERVES US IN
A THOUSAND WAYS

The electric current was born in the year 1800 when Volta con-
structed the first source of continuous current. Since that time nu-
merous scientists and inventors, Russian and foreign, have greatly
contributed to its development and practical application.

As a result, we cannot imagine modern civilization without the
electric current. We can’t imagine how people could do without elec-
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tric lamps, without vacuum cleaners, refrigerators, washing machines
and other electrically operated devices that are widely used today. In
fact, telephones, lifts, electric trams and trains, radio and television
have been made possible only owing to the electric current.

The student reading this article is certainly familiar with the im-
portant part which the electric current plays in everyday life. From
the moment when he gets up in the morning until he goes a bad at
night, he widely uses electric energy. Only when going to the institute
either on foot or by bicycle, he can do without electricity. In fact, it is
well known that electric current is necessary for the operation of trol-
ley-buses, trams, buses and modern trains.

During the day the student will also use some electrical devices
working in the laboratory, making use of the telephone, the lift, the
tram and so on. As for the evening, if he studies or reads by an elec-
tric lamp, watches television, goes to the theatre or cinema, he cer-
tainly uses electricity.

Some people are more familiar with the various application of
the electric current in their everyday life than they are with its numer-
ous industrial applications. Howeyver, electric energy finds its most
important use in industry. Take, for example, the electric motor
transforming electric energy into mechanical energy. It finds wide
application at every mill and factory. As for the electric crane, it can
easily lift objects weighing hundreds of tons.

A good example, which is illustrating an important industrial use
of the electric current, is the electrically heated furnace. Great mass-
es of metal melted in such furnaces flow like water. Speaking of the
melted metals, we might mention one more device using electricity,
that is the electric pyrometer. The temperature of hot flowing metals
can be easily measured owing to the electric pyrometer.

These are only some of the various industrial applications of the
electric current serving us in a thousand ways.
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