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HHOACHUTEJIBHAA 3AIIMCKA

[IpakTryeckoe mocoOue TMpeaHa3HaYeHO i oOydaromuxcs 3-4 Kypca CHElHaTbHOCTH
08.02.09 «MoHTaX, HalaJKa M OHKCIUTyaTallsl 3JIEKTPOOOOpPYNOBaHUSA MHPOMBIIIICHHBIX U
IPaXIAHCKUX 3JJaHHI»

Lenv nacmoawe2o nocobuss — OPMHUPOBAHNE HABBIKOB PabOTHI C HHOSA3BIYHBIMU TEKCTAMH,
HaBBIKOB TIEPEBO/Ia, U3BIIcUeHUS HHMOpMAIK U €€ TIepepadOTKU Ha OCHOBE Pa3JIMYHBIX BUIOB
YTEHUS, paclIMpeHHe AaKTUBHOTO W IaCCMBHOTO CIIOBAPHOIO 3amaca B MPOoQEeCCHOHATHHON
oOmactu. Y4eOHOe MocoOre MO3BOJISIET PeniaTh CISAYIOIMNe 3a0ayu Ha 3aHATUH UHOCTPAHHOTO
A3BIKA:

COBEpIICHCTBOBAHKE MPOIECCa KAYECTBEHHOTO MPOU3HOIICHHS CJIOB;
BBEJICHHE U 3aKPEIUICHUE JIEKCUKU;

paboTa HaJl TpaMMaTHKOI;

COBEPIICHCTBOBAHUE HABBIKOB YCTHOW PEYH.

CrnenuanpHasi JICKCMKAa BBOJUTCS TEMATHYECKH, 3aKpEIUIIeTCS B  Pa3HOOOPA3HBIX
ynpaxHeHusx. [locodue cocrout m3 19 paszmenoB, KOTOpbIE BKIIOYAIOT B ceOs CleTyrOIINe
3aJIaHHS:

AN

IIPOYUTATH U NIEPEBECTU TEKCT;
JaTh OTBETBI HAa BOIIPOCHI K TEKCTY;
3aI0JIHUTB ITPOITYCKH MOAXOIAIIEH 110 CMBICITY JIEKCUKOM;
COCTaBUTb MOHOJIOTMYECKHE M IHAIIOTMYECKUE BBICKA3bIBAHMS II0 IIPEUIaraeMbIM
111 OOCYKIIEHHS TeMaM ¢ 0053aTEIbHBIM UCTIOIb30BAHUEM JICKCHKH 3aHSITHS.
PazpaGotanHble ynpaXHEHUsl NpeAHAa3HA4YEHbI I OpraHu3alMy aJIeKBaTHOIO MOHUMAHUs
COJIEPKaHUA TEKCTOB.
3ajaHus, TpelICTaBIeHHble B IOCOOMHM, MOIYT  HCHOJb30BAaThCA B KayecTBE
JONOJHUTEIBHOTO MaTepuaja Kak B XOJE CaMOCTOSTENbHOW paboThl OOyJarommxcs Ha[
WHOCTPAHHBIM A3BIKOM, TaK ¥ Ha MPAKTUYECKUX 3aHATHUSAX 110 PyKOBOACTBOM IIPENOAaBaTEs.

AN NI NN



UNIT Nel

|. Read the text
THE NATURE OF ELECTRICITY

Practical electricity is produced by small atomic particles known as electrons. It is the
movement of these particles which produce the effects of heat and light.

The pressure that forces these atomic particles to move, the effects they encounter opposition
and how these forces are controlled are some of the principles of electricity.

Accepted atomic theory states that all matter is electrical in structure. Any object is largely
composed of a combination of positive and negative particles of electricity. Electric current will
pass through a wire, a body, or along a stream of water. It can be established in some substances
more readily than in others, that all matter is composed of electric particles despite some basic
differences in materials. The science of electricity then must begin with a study of the structure
of matter. Matter is defined as any substance which has mass (or weight) and occupies space.
This definition should be broad enough to cover all physical objects in the universe. Wood,
water, iron, and paper are some examples of matter. Energy is closely related to, but not to be
confused with, matter. Energy does not have mass, and it does not occupy space. Heat and light
are examples of energy.

The smallest particle of matter which can be recognized as an original substance was thought
to be a unit called the atom. Recently scientists have found particles even smaller than atoms, but
our theories are still based on the atom. The atom consists of a nucleus and a cloud of electrons.
It is generally agreed that the electrons are small particles of electricity, which are negative in
nature. These particles orbit the nucleus in much the same fashion that planets orbit a sun.

I1. Guess the meaning of the following international words:
Electricity, electron, effect, structure, combination, material, mass, energy, atom, orbit

I11. Give the English equivalents for the words below:
1) npousBoauth; 2) uactuna; 3) TEmjao W cBeT; 4) HampspKeHHe; S5) cuia; 6) BEmecTBO; 7)
MOJIOKUTEBHBIN; 8) OTpUIATEeNbHBI; 9) anekTpudeckuit Tok; 10) Bec; 11) sapo

IV. Translate into Russian the words and expressions from the text:

1) atomic particle; 2) effects of heat and light; 3) encounter opposition; 4) principles of
electricity; 5) composed (of); 6) pass through a wire; 7) structure of matter; 8) occupy space; 9)
physical objects; 10) a cloud of electrons; 11) in the same fashion.

V. Complete the sentences using the text:

1. Electricity is produced by ...

2. The effects of heat and light are produced by ...
3. According to the accepted atomic theory all matter is ...
4. Any object is composed of ...

5. Matter is defined as ...

6. Energy must not be confused with ...

7. The atom consists of ...

8. The smallest particle of matter is ...

9. Most theories are based on ...

10. Electrons are ...



V1. Answer the questions:
1) What are the principles of electricity? 2) What must the science of electricity begin with? 3)
Are there any differences between energy and matter? What are they? 4) What is recognized as
an original substance now?

VI1. Topics for discussion:
1. The nature of electricity;
2. The nature of matter;

3. Contents of atomic theory.

UNIT Ne2

|. Read the text
ELECTRIC CURRENT

The electric current is a quantity of electrons flowing in a circuit per second of time. The unit
of measure for current is ampere. If one coulomb passes a point in a circuit per second then the
current strength is 1 ampere. The symbol for current is I.

The current which flows along wires consists of moving electrons. The electrons move along
the circuit because the e .m. f. drives them. The current is directly proportional to the e. m. f.

In addition to traveling through solids, however, the electric current can flow through liquids
as well and even through gases. In both cases it produces some most important effects to meet
industrial requirements. Some liquids, such as melted metals for example, conduct current
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, for a battery pushes the
electrons in the same direction all the time (i.e., from the negatively charged terminal 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 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. ¢. In fact, it finds wide application for lighting, heating,
industrial, and some other purposes.

I1. Guess the meaning of the following international words:
electric, ampere, symbol, proportional, industrial, metal, electrolyte, battery, generate.

I11. Give the English equivalents for the words and word combinations below:

a. 1) Teup, mpoTeKaTh; 2) 1emb, CXeMa; 3) eIUHUIIA U3MEPEHHST; 4) TIPOBO; 5) AMEKTPOABHIKYIIAS
cuina; 6) TBepAoe Teno; 7) KHUAKOCTh; 8) MPOBOAUTH (TOK); 9) ucTOUHMK HHepruu; 10)
MOCTOSIHHBIN TOK; 11) nmepemMeHHbIl TOK; 12) HanpsbKkeHue.

IV. Give Russian equivalents for the following:



b. 1) to meet industrial requirements; 2) melted metals; 3) to push in the same direction; 4)
negatively (positively) charged terminal; 5) power and lightning purposes; 6) long-distance
transmission; 7) to operate devices; 8) to find wide application.

V. Say whether these sentences are true or false:

1. The symbol for currentis I.

2. The electric current can flow only through liquids.

3. The current can be of two types: direct current and alternating current.

4. The alternating current flows in one direction.

5. A battery is the simplest source of power for the direct current.

6. Direct current finds wider application than alternating current.

7. Electrolytes don’t change greatly when current passes through them.

8. One of the great advantages of alternating current is the ease with which voltage can be
changed.

V1. Fill in the blanks, using the words from the box:

direct current, solids, conduct, electric current, liquids, voltage, alternating current

A quantity of moving electrons flowing in a circuit is the a)

The current can flow through b) and c) :

Some liquids d) current without any change to themselves.

When the electrons flow in one direction only, the current is known to be €)

The current flowing first in one direction and then in the opposite one is f) .
Such advantage of alternating current as alternating g) finds wide industrial and
household application.

ASANENENENEN

V1. State the questions to the underlined words:

1. Melted metals conduct current without any change to themselves.

2. Alternating voltage can be changed to operate various devices at home.

3. A battery pushes the electrons in the same direction.

4. The alternating current is used for power and lightning purposes.

5. Alternating current accounts for 90 per cent of electrical energy generated now.

VI11. Say some sentences about the types of electric current and its properties.
UNIT Ne3

|. Read the text
EFFECTS PRODUCED BY A CURRENT

The current flow is detected and measured by any of the effects that it produces. There are
three important effects accompanying the motion of electric charges: the heating, the magnetic,
and chemical effects, the latter is manifested under special conditions.

The production of heat is perhaps the most familiar among the principal effects of an electric
current. The heating effect of the current is found to occur in the electric circuit itself. It is
detected owing to an increase in the temperature of the circuit. This effect represents a continual
transformation of electric energy into heat. For instance, the current which flows through the
filament of an incandescent lamp heats that filament to a high temperature.

The heat produced per second depends both upon the resistance of the conductor and upon
the amount of current carried through it. The thinner the wire is, the greater the developed heat
is. On the contrary, the larger the wire is, the more negligible the heat produced is. Heat is
greatly desirable at times but at other times it represents a waste of useful energy. It is this waste
that is generally called "heat loss" for it serves no useful purposes and decreases efficiency.
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The heat developed in the electric circuit is of great practical importance for heating, lighting
and other purposes. Owing to it people 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.

The electric current can manifest itself in some other way. It is the motion of the electric
charges that produces the magnetic forces. A conductor of any kind carrying an electric current,
a magnetic field is set up about that conductor.

This effect exists always whenever an electric current flows, although in many cases it is so
weak that one neglects it in dealing with the circuit. An electric charge at rest does not manifest
any magnetic effect. The use of such a machine as the electric motor has become possible owing
to the electromagnetic effect.

The last effect to be considered is the chemical one. The chemical effect is known to occur
when an electric current flows through a liquid. Thanks to it a metal can be transferred from one
part of the liquid to another. It may also effect chemical changes in the part of the circuit
comprising the liquid and the two electrodes which are found in this liquid. Any of the above
mentioned effects may be used for detecting and measuring current.

I1. Give the English equivalents for the following words:

1. BEISBIISITH, OOHAPYKUBATH; 6. naMIla HaKaJUBaHMSI,

2. U3MEpATH; 7. npubop;

3. 3apsn; 8. moreps 3HEpruu;

4. HUTH HaKaja; 9. ocBerars;

5. TeroBoii A dexr; 10. oGHapy)UBaTbCS, TPOSIBIIATHCS.

I11. Guess the meaning of the following international words:
transformation, temperature, chemical, magnetic, special, practical, motor, electrode.

IV. Insert words and expressions:

1. The current flow is (BeisiBiIsieTcst u u3mepsiercsi) by any of the effects that it produces.

2. There are three important effects accompanying the motion of (anekrpuueckue 3apsbi).

3. The current which flows through the (autes Hakana nammel HakanuBanus) heats that filament to
a high temperature.

4. Heat represents (motepro mojie3Hoi 3Hepruu) at times.

5. Electric lamps (ocBeriats) our homes, streets and factories.

6. The electric current can (mposiBisite) Magnetic effect.

V. Choose the correct translation:

The heating effect of the current is found to occur in the electric circuit itself.

1. YcraHoBineHo, 4To TemiaoBOM 3(PGEKT SIEKTPUYECKOTO TOKAa OOHAPYKUBAETCI B CaMOM
AIIEKTPUYECKOMN IEIH.

2. TermoBoit 3P HEKT MEKTPUUECKOTO TOKA MOKET MOSBIISITHCS B CAMOM AJIEKTPUUECKOM 1IETIH.

3. YcraHOBIEHO, YTO TEMIoBOW 3(P(PEKT AIEeKTPUYECKOro TOKa MOJIKEH OOHapYyKHBaThCS B
CaMOM 3JIEKTPUYECKON LIeTIH.

Kozoa 6 nrobom npoeodHuKe noseasenicA aﬂekmpuqecm{ﬁ MOK, 60KpYyec HeECO 603HUKAem
MACHUMHOE noJe.

1. A conductor of any kind carrying an electric current, a magnetic field was set up about that
conductor.

2. A conductor of any kind have been carrying an electric current, a magnetic field is set up
about that conductor.



3. A conductor of any kind carrying an electric current, a magnetic field is set up about that
conductor.

Tocneonuii 3¢ghgpexm, Komopuwlil HEOOXOOUMO PACCMOMPEMb — XUMUYECKULL ¢ hexm.
1. The last effect is considered to be the chemical one.

2. The last effect to be considered is the chemical one.

3. The last effect would be considered the chemical one.

H3zeecmmo, umo xumuueckuti 3¢hghekm 803HUKaAeM, K020a INeKMpUUeCcKuli mox npoxooum uepes
AHCUOKOCTD.

1. The chemical effect is known to occur when an electric current flows through a liquid.

2. The chemical effect is famous to occur when an electric current flows through a liquid.

3. The chemical effect may be known to occur when an electric current flows through a liquid.

Hmenno osudicenue snexmpuseckux 3apsaoos noporicoaen MacHumHbvle CUibl.
1. The motion of the electric charges produces the magnetic forces.

2. It is the motion of the electric charges that produces the magnetic forces.

3. The motion of the electric charges is certain to produce the magnetic forces.

V1. Answer the questions:

1. What effects does the current flow produce?

2. How is the heating effect detected?

3. What does the heat produced depend upon?

4. What is called “heat loss”?

5. How is the magnetic effect set up?

6. What is the main condition of the magnetic effect existence?
7. When does the chemical effect occur?

VII1. Speak about the principal effects of an electric current, using the text and chart above.

UNIT Ned
|. Read the text
ELECTRIC CURCUITS

The concepts of electric charge and potential are very important in the study of electric
currents. When an extended conductor has different potentials at its ends, the free electrons of
the conductor itself are caused to drift from one end to the other. The potential difference must
be maintained by some electric source such as electrostatic generator or a battery or a direct
current generator. The wire and the electric source together form an electric circuit, the electrons
are drifting around it as long as the conducting path is maintained.

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 connections is not difficult at all. If the circuit is broken or «opened» anywhere, the
current is known to stop everywhere. The circuit is broken when an electric device is switched
off. The path along which the electrons travel must be complete otherwise no electric power can
be supplied from the source to the load. Thus the circuit is “closed” when an electric device is
switched on.

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

9



all parts of the circuit as there is only a single path along which it may flow. The electrical bell
circuit is considered to be a typical example of a series circuit. The “parallel” 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 the houses are generally
connected in parallel.

The “short” circuit is produced when the current can return to the source of supply without
control. The short circuits often result from cable fault or wire fault. Under certain conditions the
short circuit may cause fire because the current flows where it was not supposed to flow. If the
current flow is too great a fuse is used as a safety device to stop the current flow.

I1. Guess the meaning of the following international words:
concept, potential, electrostatic generator, aluminum, parallel, typical, control.

I11. Give the English equivalents for the following words and word combinations:
1) snexTpuveckue Ienu, 2) SJICKTPUYECKUH 3apsji, 3) NPOBOAHUK, 4) CONPOTHUBIICHHE, S)
JIBUKEHUE 3JICKTPOHOB, 0) U30JISITOP, 7) KOPOTKOE 3aMbIKaHUE, 8) SHEPTHUs.

IVV. Say whether these sentences are true or false:

1. When an extended conductor has the same potential at its ends, free electrons are drifting from
one end to another.

2. The wire and the electric source together form an electric circuit.

3. A path of any material will allow current to exist.

4. Silver, copper and gold oppose very strongly.

5. The slighter the opposition is, the better the insulator is.

6. There is only one type of electric circuit.

7. We close the circuit when we switch on our electric device.

V. Complete the sentences using the text:

. The potential difference must be maintained by ...

. Materials that offer slight opposition are called ...

. The best insulators are ...

. There are various kinds of electric circuits such as ...
. We “open” the circuit when ...

. We “close” the circuit when ...

. The “short” circuit is produced when ...

.Afuseis ...

01N N KW~

V1. Answer the questions:

1. What concepts are very important in study of electric current?
2. What forms an electric circuit?

3. What materials are the best conductors and insulators?

4. What kinds of electric circuits do you know?

5. How can we open and close the circuit?

6. When are electrical devices connected in series?

7. What is an example of a series circuit?

8. What can you say about «parallel» circuits?

9. What does the short circuit often result from?

VI1I. Talk on the types of electric circuits.

10



UNIT NeS
|. Read the text
ALTERNATING CURRENT

Current is defined as increment of electrons. The unit for measuring current was named in
honor of A.M. Ampere, the French physicist. Thus it is called ampere. The symbol for current is
I. The electric current is a quantity of electrons flowing in a circuit per second of time. The
electrons move along the circuit because the e. m. f. drives them. The current is directly
proportional to the e. m. f.

A steam of electrons in a circuit will develop a magnetic field around the conductor along
which the electrons are moving. The strength of the magnetic field depends upon the current
strength along the conductor. The direction of the field is dependent upon the direction of the
current.

If the force causing the electron flow is indirect, the current is called direct (d. c.). If the
force changes its direction periodically the current is called alternative (a. c.).

Alternating current is the current that changes direction periodically. The electrons leave one
terminal of the power supply, flow out along the conductor, stop, and then flow back toward the
same terminal. A voltage that caused current reverses its polarity periodically. This is properly
called an alternating voltage. The power supply that provides the alternating voltage actually
reverses the polarity of its terminals according to a fixed periodic pattern. A given terminal will
be negative for a specific period of time and drive electrons out through the circuit. Then, the
same terminal becomes positive and attracts electrons back from the circuit. This voltage source
cannot be a battery. It must consist of some types of rotating machinery.

I1. Guess the meaning of the following international words:
1) physicist, 2) ampere, 3) symbol, 4) second, 5) polarity, 6) period, 7) battery.

I11. Translate into Russian the words and expression from the text:
1) increment of electrons; 2) measuring; 3) to drive; 4) directly proportional; 5) conductor; 6)
strength; 7) causing force; 8) terminal; 9) to flow; 10) to reverse.

IV. Give the English equivalents for the words below:

1) mepeMeHHBIN TOK, 2) 3a CEKYHIY, 3) KOJHUYECTBO AJIEKTPOHOB, 4) MOTOK 3JEKTPOHOB, 5)
MarHuTHOE ToJje, 6) HampaBlieHue, 7) 3aBHCETh, §8) yCUJIeHHE, 9) UCTOUHUK HampspkeHus, 10)
POTAIMOHHBIN MEXaHU3M.

V. Complete the sentences using the text:

1. The electric current is ...

2. The unit for measuring current is ...

3. A steam of electrons in a circuit will develop ...
4. The current is called direct if ...

5. The current is called alternating if...

6. Alternating voltage is ...

7. Alternating voltage source cannot be ...

V1. Answer the questions:

1. Why do electrons move along the circuit?

2. What does the strength of the magnetic field depend upon?
3. What does the direction of the field depend upon?

4. What is the way of alternating current electrons?

11



5. How does the alternating voltage power supply reverse the polarity of terminals?

V1. Talk on the properties of the electric current and its types.

UNIT Ne6
|. Read the text

CONDUCTORS AND INSULATORS

All substances have some ability of conducting the electric current, however, they differ
greatly in the ease with which the current can pass through them. Solid metals conduct electricity
with ease while non-metals do not allow it to flow freely. Thus, there are conductors and
insulators. What do the terms "conductors™ and "insulators” mean? This difference is expressed
by what is called electrical conductivity of the body. It depends upon the atomic constitution of
the body. Substances through which electricity is easily transmitted are called conductors. Any
material that strongly resists the electric current flow is known as an insulator.

Conductance, that is the conductor's ability of passing electric charges, depends on the four
factors: the size of the wire used, its length and temperature as well as the kind of material to be
employed. A large conductor will carry the current more readily than a thinner one. 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.

There is a great difference in the conducting ability of various substances. Almost all metals
are good electric current conductors. The best conductors are silver, copper, gold and aluminum.
Nevertheless, copper carries the current more freely than iron; and silver, in its turn, is a better
conductor than copper. Copper is the most widely used conductor. The electrically operated
devices are connected to the wall socket by copper wires.

A material which resists the flow of the electric current is called an insulator. The higher the
opposition is, the better the insulator is. There are many kinds of insulation used to cover the
wires. The kind used depends upon the purposes the wire or cord is meant for. The insulating
materials generally used to cover the wires are rubber, asbestos, glass, plastics and others. The
best insulators are oil, rubber and glass. 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 transmission lines. One of the most
important insulators of all, however, is air. That is why power transmission line wires are bare
wires depending on air to keep the current from leaking off.

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.

I1. Give the Russian equivalents for the words and word combinations below:
1) conductors; 2) insulators; 3) transmit; 4) resistance; 5) passage of current; 6) socket; 7) to
connect to; 8) cord; 9) high voltage transmission line; 10) leak off.

I11. Find in the text the sentences with the following related words and translate them:
conducting — conductor — conductivity — conductance

IV. State questions to the underlined words:
1) Solid metals conduct electricity with ease.
2) Conductance depends on the four factors.

12



3) There are many kinds of insulation used to cover the wires.
4) Insulators keep electricity from leaking off the conductor.
5) Conductors play an important role in electrical engineering.

V. Say whether these sentences are true or false:

1) Electrical conductivity of a body depends upon its atomic constitution.

2) There is no difference in the conducting ability of various substances.

3) The longer the wire is the weaker its opposition is.

4) The kind of the insulating material depends upon the purpose it is meant for.
5) Conductors are substances through which electricity is easily transmitted.

6) Insulators do not allow the electric current to flow freely.

VI. Talk on the conducting ability of various substances and their appliance in electrical
engineering.

UNIT Ne7
|. Read the text
SEMICONDUCTORS

There are materials that really occupy a place between the conductors of the electric current
and the non-conductors. They are called semiconductors. These materials conduct electricity less
readily than conductors but much better than insulators.

Semiconductors include almost all minerals, many chemical elements, a great variety of
chemical compounds, alloys of metals, and a number of organic compounds. Like metals, they
conduct electricity but they do it less effectively.

In metals all electrons are free and in insulators they are fixed. In semiconductors electrons
are fixed, too, but the connection is so weak that the heat motion of the atoms of a body easily
pulls them away and sets them free.

Minerals and crystals appear to possess some unexpected properties. It is well known that
their conductivity increases with heating and falls with cooling.

As a semiconductor is heated, free electrons in it increase in number, hence, its conductivity
increases as well.

Heat is by no means the only phenomenon influencing semiconductors. They are sensitive to
light, too. Take germanium as an example. Its electrical properties may greatly change when it is
exposed to light. With the help of a ray of light directed at a semiconductor, we can start or stop
various machines, effect remote control, and perform lots of other useful things. Just as they are
influenced by falling light, semiconductors are also influenced by all radiation.

Generally speaking, they are so sensitive that a heated object can be detected by its radiation.

Such dependence of conductivity on heat and light has opened up great possibilities for
various uses of semiconductors. The semiconductor devices are applied for transmission of
signals, for automatic control of a variety of processes, for switching on engines, for the
reproduction of sound, protection of high-voltage transmission lines, speeding up of some
chemical reactions, and so on. On the one hand they may be used to transform light and heat
energy directly into electric energy without any complex mechanism with moving parts, and on
the other hand, they are capable of generating heat or cold from electricity.

Russian engineers and scientists turned their attention to semiconductors many years ago.
They saw in them a means of solving an old engineering problem, namely, that of direct
conversion of heat into electricity without boilers or machines. Semiconductor thermocouples
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created in Russia convert heat directly into electricity just as a complex system consisting of a
steam boiler, a steam engine and a generator does it.

I1. Give the English equivalents for the words and word combinations below:

1) monynpoBOIHUK; 2) XUMHUYECKOE CoeAuHeHne; 3) cruiaB; 4) 0CBOOOXIATh;, 5) CBOMCTBO; 6)
yBeIUYMBATh(CsA); 7) OXJaxaAeHHe, §) YyBCTBUTENbHbIN K; 9) BbicTaBusaTh; 10) nyu; 11)
HaIpaBysATh Ha; 12) AMCTaHIIMOHHOE ympamieHue; 13) HaxoauTh, OOHApYXKUBaTh, 14) 3ammuTa;
15) yckopenue; 16) pemuTh HHKEHEPHYIO TIpoOieMy; 17) TepMOdIIEMEHT.

I11. Guess the meaning of the following international words:
element, organic, mineral, crystal, phenomenon, automatic, control, process, reproduction,
conversion, boiler.

IV. Join the beginnings and ends:

-Semiconductors are sensitive to ... conductors of the electric current and non-conductors.
-Semiconductors convert heat into ... ... dependence of conductivity on heat and light.
-Semiconductors occupy a place between... ... heat and light.

-Semiconductors conduct electricity ...into electricity without machines.

-As a semiconductor is heated ... ... its conductivity increases as well.

V. Insert words and expressions:

1) Semiconductors include a great variety of (xumuueckue coeaunenus), (CrjIaBbl METaJLIOB).

2) Minerals and crystals appear to possess some unexpected (cBoiicra). Their conductivity
increases with (marpesanue) and falls with (oxnaxnenue).

3) With the help of a ray of light directed at a semiconductor, we can effect (zucranmnuonnoe
yIIpaBJICHUE).

4) The semiconductor devices are applied for (aBromaruueckumii xkontposns) Of a variety of
processes, for the (Bocripoussenenue) of sound, (yckopenwue) of some chemical reactions.

5) (Tepmoanements) created in Russia convert heat directly into electricity.

V1. Answer the questions:

1) What do semiconductors include? 2) How does the atomic structure of semiconductors
influence their properties? 3) What phenomena influence semiconductors? 4) What are the
semiconductor devices applied for? 5) How do semiconductors help in solving engineering
problems?

VII. Talk on the properties of semiconductors and their practical application.

UNIT Ne8
I. Read the text
ELECTRICITY AND MAGNETISM
Text 1. Electromotive force

When free electrons are dislodged from atoms, electrical energy is released.

Chemical reaction, friction heat and electromagnetic induction will cause electrons to move
from one atom to another. Whenever energy in any form is released, a force called electromotive
(e. m. ) is developed. If the force exerts its effort always in one direction, it is called direct; and
if the force changes its direction of exertion periodically, it is called alternating.
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The chemical reaction in a dry cell, heat and friction are sources of a unidirectional force.
Electromagnetic induction produces an alternating force. The direction of force depends on the
direction in which the field is cut. Whenever an e. m. f. is developed, there is also a field of
energy called an electrostatic field, which can be detected by an electroscope and measured by
an electrometer.

Text 2 Electromagnetic Induction

An electromotive force is induced in the conductor when there is a change in the magnetic
field surrounding a conductor. This induced electromotive force may be produced in several
ways as follows:

a. A conductor may move in a stationary magnetic field of constant strength.

b. A stationary conductor may be exposed 'to a moving magnetic field of constant strength.

c. The strength of the field surrounding the conductor may change without any motion of
conductor or magnetic circuit.

The electromotive force induced by motion of a conductor or a magnetic flux is the same
when the conductor rotates and the flux is stationary or the flux rotates and the conductor is
stationary. If both, conductor and flux, rotate in the same direction at the same speed, no
electromotive force will be produced, if they rotate at the same speed but in opposite directions,
the electromotive force induced would be twice as that which would be induced, if one of them
was stationary. An electromotive force is not induced when a conductor is moved parallel to the
lines of force, but only when it moves at an angle with these lines.

Any motion across the direction of the lines, however, will produce an electromotive force in
the conductor. For this reason, the conductor is said to «cut» the lines of force. The actual
electromotive force induced in the conductor depends upon the nature at which the flux is cut.

Text 3 Electromotive force and resistance

The electromotive force 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 alternating, too. The e. m. f.
Is measurable and it is the volt that is the unit used for measuring it. 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 difference reference should be made
to another important factor that greatly influences electrical flow, namely, resistance. All
substances offer a certain amount of opposition, that is to say resistance, to the passage of
current. This resistance may be high or low depending on the type of circuit and the material
employed. Glass and rubber offer a very high resistance and, hence, they are considered as good
insulators. All substances do allow the passage of some current provided the potential difference
is high enough.

Certain factors can greatly influence the resistance of an electric circuit.

They are the size of the wire, its length, and type. In short, the thinner or longer the wire, the
greater is the resistance offered.

I1. Give the English equivalents for the words below. Find in the text the sentences with
these words and translate them

1) TpeHue; 2) SIEKTPOABIKYIIAs Ccuia, 3) dIeMeHT, 4) mapaiienbHOe COeIUHEHHE; 5)
COMpOTUBIIEHUE; 6) BJIEKTPOMarHUTHas WHAYKIUS; 7) TMEepeMEeHHbIH TOK; §) IMOCTOSHHOE
HanpspkeHue; 9) GoTorneMeHT.
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I11. Guess the meaning of the following international words and translate them:
reaction, electrostatic, electrometer, electroscope, volt, metallic.

IV. Say whether these sentences are true or false:

1. Alternating force always exerts its effort in one direction.

2. Alternating force is produced by electromagnetic induction.

3. The electromotive force is induced by motion of a conductor.

4. Resistance is an important factor that greatly influences electrical flow.
5. The type of the material employed doesn’t influence the resistance.

V. Answer the questions:

1) What factors cause the motion of electrons from one atom to another? 2) When is the
electromotive force developed? 3) When does an electrostatic field appear? 4) How is the
electromotive force induced? 5) What unit is used for measuring the electromotive force? 6)
What are the sources of electromotive force? 7) What is called “resistance”? 8) How do the types
of circuit and material influence the resistance? 9) Name the factors that influence the resistance.

UNIT Ne 9
|. Read the text
DYNAMOS

The term «dynamo» is applied to machines which convert either mechanical energy into
electrical energy or electrical energy into mechanical energy by utilizing the principle of
electromagnetic induction. A dynamo is called a generator when mechanical energy supplied in
the form of rotation is converted into electrical energy. When the energy conversion takes place
in the reverse order the dynamo is called a motor. Thus a dynamo is a reversible machine
capable of operation as a generator or motor as desired.

A generator does not create electricity, but generates or produces an induced electromotive
force, which causes a current to flow through a properly insulated system of electrical conductors
external to it. The amount of electricity obtainable from such a generator is dependent upon the
mechanical energy supplied. In the circuit external to a generator the e. m. f. causes the
electricity to flow from a higher or positive potential to a lower or negative potential. In the
internal circuit of a generator the e. m. f. causes the current to flow from a lower potential to a
higher potential. The action of a generator is based upon the principles of electromagnetic
induction.

The dynamo consists essentially of two parts: a magnetic field, produced by electromagnets,
and a number of loops or coils of wire wound upon an iron core, forming the armature. These
parts are arranged so that the number of the magnetic lines of force of the field threading through
the armature, coils will be constantly varied, thereby producing a steady e. m. f. in the generator
or a constant torque in the motor.

I1. Fill in the gaps with the words given below:
to convert, generator, reversible, obtainable, induction, loops
1. The term “dynamo” is applied to machines which.....either mechanical energy into electrical or
on the contrary electrical energy into mechanical energy.
2. A dynamo is a ..... machine capable of operation as a generator or motor as desired.
3. The amount of electricity ..... from such a generator is dependent upon the mechanical energy
supplied .
4. The action of a generator is based upon the principles of electromagnetic ...... .
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5. The dynamo consists of two parts: a magnetic field, produced by electromagnets, and a
number of .....or coils of wire.

I11. Find the Russian equivalents for the following English words and word combinations:
1) to be applied to smth.; 2) to convert smth. into smth.; 3) rotation; 4) to utilize; 5) a properly
insulated system; 6) internal (external) circuit; 7) capable of operation; 8) positive (negative)
potential; 9) reverse order; 10) energy conversion.

IV. Answer the questions

1. What term can be applied to machines converting mechanical energy into electrical?
2. What kind of machine is a dynamo?

3. What is the function of a generator?

4. What is the action of a generator based upon?

5. What parts does the dynamo consist of?

UNIT Nel10
|. Read the text
GENERATORS

The powerful, highly efficient generators and alternators that are in use today operate on the
same principle as the dynamo invented by the great English scientist Faraday in 1831. Dynamo-
electric machines are used to supply light, heat and power on a large scale. These are the
machines that produce more than 99.99 per cent of all the world's electric power.

There are two types of dynamos — the generator and the alternator. The former supplies d. c.
which is similar to the current from a battery and the latter 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.

A generator is an electric machine, which converts mechanical energy into electric energy.
There are direct-current (d. c.) generators and alternating current (a. c.) generators. Their
construction is much alike. A d. c. generator consists of stationary and rotating elements. The
stationary elements are: the yoke or the frame and the field structure. The yoke forms the closed
circuit for the magnetic flux. The function of the magnetic structure is to produce the magnetic
field.

The rotating elements are: true armature and the commutator. They are on the same shaft.
The armature consists of the core and the winding. The winding is connected to the commutator.
With the help of the brushes on the commutator that conduct the electric current to the line the
winding is connected to the external circuit. The stationary element of an a. c. generator is called
a stator. The rotating element is called a rotor. The essential difference between a d. c. generator
and a. c. generator is that the former has a commutator by means of which the generated 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.

D. c. generators are used for electrolytic processes such as electroplating. Large d. c.
generators are employed in such manufacturing processes 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.

I1. Give the Russian equivalents for the following English words and word combinations:
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1) generator; 2) alternator; 3) steam turbine; 4) water turbine; 5) armature; 6) rotor; 7) stationary;
8) commutator; 9) stator; 10) yoke; 11) brushes; 12) core; 13) frame; 14) winding.

I11. Fill in the blanks

1. A generator is an electric machine, which a) ----- mechanical energy into electrical energy.
2. A direct-current generator consists of b) ----- .

3. The dynamo was invented by c) ----- in 1831.

4. The d.c. generator is used for various purposes such as d) ----- .

IVV. Work out the plan of the text

V. Speak on the following points:
1. The construction of a generator.
2. The direct current generators and their industrial application.

UNIT Nell
|. Read the text

MAIN STRUCTURAL ELEMENTS OF A D. C. MACHINE

A direct-current machine consists of two main parts, a stationary part, usually called the
stator, designed mainly for producing a magnetic flux, and a rotating part, called the armature or
the rotor. The stationary and rotating parts should be separated from each other by an air-gap.
The stationary part of a d. c. machine consists of main poles, designed to create the main
magnetic flux; commutating poles interposed between the main poles; and a frame. It should be
noted here that sparkles operation of the machine would be impossible without the commutating
poles. Thus, they should ensure sparkles operation of the brushes at the commutator.

The main pole consists of a laminated core the end of which facing the armature carries a
pole shoe and a field coil through which direct current passes. The armature is a cylindrical body
rotating in the space between the poles and comprising a slotted armature core, a winding
inserted in the armature slots, a commutator, and a brush gear.

The frame is the stationary part of the machine to which are fixed the main and commutating
poles and by means of which the machine is bolted to its bedplate. The ring shaped portion
which serves as the path for the main and commutating pole fluxes is called the yoke. End-
shields or frame-heads which carry the bearings are also attached to the frame. Of these main
structural elements of the machine the yoke, the pole cores, the armature core and the air-gap
between the armature core and the pole core are known to form the magnetic circuit while the
pole coils, the armature windings, the commutator and brushes should form the electric circuit of
the machine.

I1. Translate the following phrases, using the given variants of translation:

to consist — coctosTs : t0 consist of a stationary part and a rotating part;

separated — otnenbHBIN M30MMpoBaHHBIN: the Stationary and rotating parts should be separated
from each other by an air gap;

to serve — cimyxuTh B KauecTBe uero-nuoo: the ring shaped portion or yoke

serves as a path for the main and commutating pole fluxes.

I11. Arrange synonyms in pairs and memorize them:
a) to consist of; to be separated from; to create; to be interposed between; to pass; to rotate;
B) to be divided with; to produce; to introduce into; to permeate; to roll; to revolve; to comprise.
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IV. Write out the names of the machine parts and describe their operational
characteristics.

UNIT Nel2
|. Read the text
THE ALTERNATOR

The alternator is an electric machine for generating an alternating current by a relative
motion of conductors and a magnetic field. The machine usually has a rotating field and a
stationary armature. In a synchronous alternator the magnetic field is excited with a direct
current. The direction of an induced e. m. f. is reversed each time when a conductor passes from
a pole of one polarity to a pole at another polarity. Most machines of this type are used for
lighting and power, but there are alternators with a revoking armature and a stationary field.
They are used in small sizes mostly for special purposes.

Any electrical machine is reversible. When a machine is driven by a source of mechanical
power, it works as a generator and delivers electrical power. If it is connected to a source of
electrical power, it produces mechanical energy, and operates as a motor. The alternator may
also be operated as a motor.

The a-c generator, or alternator, does not differ in principle from the d. c. generator. The
alternator consists of a field structure and an armature. The field structure is magnetized by a
field winding carrying a.c. direct current. An electromotive force is generated in tine winding of
the armature. In alternators the field is usually the rotating element and the armature is
stationary. This construction has a number of advantages. Only two rings are needed with a
rotating field. These rings carry only a relatively light field current, at a voltage generally of 125,
and seldom exceeding 250. The insulation of such rings is not difficult. A stationary armature
requires no slip rings. The leads from the armature can be continuously insulated from the
armature winding to the switchboard, leaving no bare conductor. The alternator with a rotating
field may be further divided into the vertical and the horizontal types.

The vertical type is usually applied for large water-wheel generators where it is desirable to
mount the water turbine below the generator. The more common horizontal type is used with
diesel and steam engine drive. A low speed alternator of this type is suitable for a diesel engine
drive, a high speed alternator is suitable for a steam turbine drive.

Il. Form nouns, denoting devices with the help of the suffix — or. Translate them
To alternate, to commute, to conduct, to generate

I11. Read the text and write out the key words, characterizing the alternator

IV. Translate the following word combinations paying attention to the Participle 2

The leads from the armature can be continuously insulated from....., the vertical type of
alternator applied for large water-wheel generator; alternators with a revoking armature and a
stationary field used in small sizes mostly for special purposes; a machine driven by a source of
mechanical power; the direction of an induced e. m. f. ...

V. State 5 questions to the text

V1. Points for discussion:
1. The structure of the alternator;
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2. The application of the alternator.

UNIT Ne 13
|. Read the text
THE INDUCTION MOTOR

An induction motor like any other motor consists of a stationary part, the stator, and a
rotating part, the rotor. The rotor of an induction motor is not connected electrically to the source
of power supply. The currents which circulate in the rotor conductors are the result of voltage
induced in the rotor in the magnetic field set up by the stator. The rotor is fitted with a set of
conductors in which currants flow. As these conductors lie in the magnetic field produced by the
stator, a force is exerted on the conductors and the rotor begins to revolve. The operation of the
motor depends upon the production of a rotating magnetic field. The speed at which the field of
an induction motor turns is called the synchronous speed of the field or of the motor.

The induction motor is the simplest of the various types of electric motors and it has found
more extensive application in industry than any other type. It is made in two forms — the squirrel
cage and the wound rotor, the difference being in the construction of the rotor.

The stator of the induction motor has practically the same slot and winding arrangement as
the alternator and has the coils arranged to form a definite number of poles, the number of poles
being a determining factor in connection with the speed at which the motor will operate. The
rotor construction, however, is entirely different.

The squirrel-cage rotor is a simpler form and has been used in many machines.

Instead of coils the winding consists of heavy copper bars.

The wound-rotor type has a winding made up of well-insulated coils, mounted in groups
whose end connections are brought out to fill in rings. The purpose of this winding is to provide
for variation in the amount of resistance included in the rotor circuit.

Provision for ventilation is made by leaving passageways through the core and frame,
through which air is forced by fan vanes mounted on the rotor. In main cases the motors now
built in as an integral part of the machine it is to drive.

There being no electrical connection between the rotor circuits of the induction motor and
the stator circuits, or supply line, the currents which flow in the rotor bars or windings
correspond to the induced voltages, the action being similar to that of a transformer with a
movable secondary. With but a single phase winding on the stator, however, the torques
produced in the two halves of the rotor would be in apposition, and the motor would not start.
With more than one set of windings two for a two-phase motor, three for a three-phase motor a
resultant field is produced which has the effect of cutting across the rotor conductors and induces
voltages in them. This field is considered to be revolving at uniform speed.

The term “revolving field” should not be taken to mean actual revolution of flux lines. The
magnetic field from the coils of each phase varies in strength with changes in current value but
does not move around the stator. The revolutions are those of the resultant of the three, or two,
phases, as the case may be.

A motor with a single-phase winding is not self-starting but must be provided with an
auxiliary device of some kind to enable the motor to develop a starting torque. The effect of the
revolving field is the same as would result from actual revolution of a stator having direct-
current poles. As voltages have been induced in the bars or windings of the rotor, currants start
flowing as a result of these voltages, and a torque is produced which brings the motor up to
speed.

I1. Find in the text the English equivalents for the word combinations given below:
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1) acMHXpOHHBIN JIBUTATENh; 2) HEMOABI)KHAS YacTh; 3) BpaIlalomIascs 4acTh; 4) IPOBOTHUK; 5)
OJTHOBPEMEHHAsi CKOpPOCTh; 6) IIMpOKOE MpHMEHEeHHe; 7) ma3; §) MexaHu3M OOMOTKH; 9)
tpanchopmarop; 10) Bparmaronuit MOMEHT.

I11. Complete the following sentences according to the contents of the text

1. The Induction Motor is ........ of electric motors and is more extensively applied in industry
than any other type.
2. The purpose of this winding is ........ for variation in the amount of resistance included in the

rotor circuit.
3. The effect of .... is the same as would result from actual revolution of a stator having direct-
current poles.

IV. Answer the following questions:

1. What parts does the induction motor consist of?

2. What are the names of its rotating and stationary parts?

3. What does the motor operation depend on?

4. How can the difference between stator and rotor construction be explained?
5. What does the term “revolving field” mean?

V. Translate the sentences from the text paying attention to the Participle Constructions:

1. The induction motor is made in two forms — the squirrel cage and the wound rotor, the
difference being in the construction of the rotor.

2. The stator of the induction motor has practically the same slot and winding arrangement as the
alternator and has the coils arranged to form a definite number of poles, the number of poles
being a determining factor in connection with the speed at which the motor will operate.

3. There being no electrical connection between the rotor circuits of the induction motor and the
stator circuits, or supply line, the currents which flow in the rotor bars or windings correspond to
the induced voltages, the action being similar to that of a transformer with a movable secondary.

V1. Discuss the following points:
1) The construction of an induction motor;
2) Induction motor operation principle.

UNIT Ne 14
I. Read the text
TYPES OF INDUCTION MOTORS
Text 1 Single-Phase Motor

The single-phase induction motor differs from poly-phase type principally in the character of
its magnetic field, as an ordinary single-phase winding will not produce a rotating field, but a
field that is oscillating, and the induced currents and poles produced in the rotor by this field will
tend to produce equal torque in opposite directions, therefore, the rotor cannot start to revolve.
However, if the rotor can in some manner be made to rotate at a speed corresponding to the
frequency of the current in the stator windings then the reaction of the stator and rotor flux is
such as to produce a torque that will keep the rotor revolving.

In practice the starting of single-phase induction motors is accomplished by three general
methods applicable to small-sized motors only.

21



First: the split-phase method, in which an auxiliary stator winding is provided for starting
purposes only, this winding being displaced from the main stator winding by 90 electrical
degrees. It has a higher inductance than the main stator winding, thus causing the currant in it to
lag far enough behind the current in the main winding to produce a shifting or rotating field
during the starting period, which exerts a starting torque on the rotor sufficient to cause rotation.

When nearly normal speed has been reached the auxiliary winding is out of circuit by a
switch and clutch in the motor, which operates automatically by centrifugal force, and the rotor
continues to run as a single-phase motor. The starting torque of such motions being limited, they
are frequently constructed with the rotor arranged to revolve freely on the shaft at starting until
nearly normal speed is reached, at which time the load is pitched up by the automatic action of a
centrifugal clutch.

Second: an auxiliary winding may be connected to the single-phase line through an external
inductance and a switch (for disconnecting the auxiliary winding from the circuit after the motor
has reached normal speed), the introduction of the inductance in the auxiliary winding splitting
the phase as before.

Text 2 Three-Phase Induction Motor

The three-phase induction motor is the most commonly used type. It has been widely used in
recent years. Normally an induction motor consists of a cylindrical core (the stator) which carries
the primary coils in slots on its inner periphery. The primary coils are arranged for a three-phase
supply and serve to produce a revolving magnetic field. The stator encircles a cylindrical rotor
carrying the secondary winding in slots on its outer periphery. The rotor winding may be one of
two types: squirrel-cage and slip-ring for wound-rotor). In a squirrel-cage machine the rotor
winding forms a complete closed circuit in itself. The rotor winding of a slip-ring machine is
completed when the slip rings are connected either directly together or through some resistance
external to the machine. The rotor shaft is coupled to the shaft of the driven mechanism.

The rotor is stationary at some instant of time. The revolving magnetic field of the stator
winding cuts across the stationary rotor winding at synchronous speed and induces an e. m. f. in
it. The e. m. f. will give rise to a current which sets up a magnetic field. The rotor starts rotating.

It is the interaction between the rotor current and the revolving magnetic field that has
created torque and has caused the rotor to rotate in the same direction as the revolving magnetic
field. Tine speed of the rotor is 98-95 per cent of the synchronous speed of the revolving
magnetic field of the stator.

Hence another name for this type of motor is the asynchronous motor. As a matter of fact,
the speed of the rotor cannot be equal to synchronous speed. If it were equal to the latter, the
revolving magnetic field would not be able to cut the secondary conductors and there would not
be any current induced in the secondary winding and no interaction between the revolving field
and the rotor current, and the motor would not run.

I1. Translate the sentences, paying attention to the translation of the word -one-
1. One should distinguish between single-phase and three-phase induction motors.
2. The new device is better the old one.

3. The three-phase induction motor type is the most commonly used one.

4. The rotor winding may be one of two types.

5. As a matter of fact the speed of the rotor cannot be equal to synchronous one.

I11. Translate the sentences from the text paying attention to the Participle Constructions:
1. In the split-phase method an auxiliary stator winding is provided for starting purposes only,
this winding being displaced from the main stator winding by 90 electrical degrees.

2. The starting torque of such motions being limited, they are frequently constructed with the
rotor arranged to revolve freely on the shaft at starting until nearly normal speed is reached.
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3. An auxiliary winding may be connected to the single-phase line through an external
inductance and a switch, the introduction of the inductance in the auxiliary winding splitting the
phase as before.

IV. Answer the following questions:

1. What way does the single-phase motor differ from the three-phase one?
2. What is the starting of single-phase induction motors accomplished by?
3. How can an auxiliary winding be connected to the single-phase line?

4. What parts does an induction motor consist of?

5. What are the two types of the rotor winding?

V. Work out the plan of the text

VI. State 5 questions to the text

UNIT Ne 15
|. Read the text
TRANSFORMERS

One of the great advantages in the use of the alternating current is the ease with which the
voltage may be changed by means of a relatively simple device known as a transformer.
Although there are many different types of transformers and a great variety of different
applications, the principles of action are the same in each case.

The transformer is a device for changing the electric current from one voltage to another. It
is used for increasing or decreasing voltage. So the function of a transformer is to change voltage
and current of an alternating system to meet requirements of the equipment used. It is known to
be simple in elementary principle, and in construction that is it involves no moving parts.

Transformers change voltage through electromagnetic induction.

The principle parts of a transformer are: an iron core and, usually, two coils of insulated
windings. One of them is called primary, another is called the secondary. The primary coil is
connected to the source of power. The secondary coil is connected to the load. Thus, the primary
is the coil to which power is supplied. The secondary is the coil from which power is taken. In
scientific terms to produce an alternating magnetic flux in the iron core an alternating current
must be passed through the primary coil. This flux is considered to induce electromotive force in
both primary and secondary coils. The secondary coil is open — circuited. Current flows in the
secondary coil when the latter is connected to the external circuit or load. The flow of current in
the secondary coil tends to reduce the flux in the core. Transformers are placed inside a steel
tank usually with oil to improve the insulation and also to cool the device.

I1. Guess the meaning of the following international words:
1) transformer; 2) type; 3) principle; 4) electric; 5) function; 6) elementary; 7) construction; 8)
induction.

I11. Translate into Russian the words and expressions from the text:

1) advantage; 2) voltage; 3) relatively simple; 4) application; 5) increase; 6) to decrease; 7) to
meet requirements; 8) moving parts; 9) iron core; 10) insulated windings; 11) load; 12)
electromotive force; 13) to induce.

IV. Give the English equivalents to the words below:
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1) mepemenHbIii TOK; 2) mpubop; 3) mpuHIUN pPaboThl (neHCTBUSA); 4) DIEKTpOMarHUTHAas
WHAYKIHS, 5) Karymika, 6) mepBUYHas (BTOpUYHAs) OOMOTKA; 7) WCTOYHUK TNHTAHUS; §)
MarHuTHBIN MMOTOK; 9) cTanbHON KoHTelHep; 10) ocTyXaTh.

V. State questions to the underlined words:

1. Voltage may be changed by a transformer.

2. Transformers change voltage through electromagnetic induction.
3. Transformer is used for increasing or decreasing voltage.

4. The primary winding is connected to the source of power.

5. Transformers are placed inside a steel tank.

V1. Answer the questions:

1. What kind of device is a transformer?

2. What are the functions of a transformer?

3. What are the principle parts of a transformer?

4. What is the primary coil connected to?

5. What is the secondary coil connected to?

6. What are the principles of action of a transformer?
7. Where are transformers usually placed?

V1. Topics for discussion:
1. Transformer as an electric device;
2. Main parts and principles of a transformer action.

UNIT Ne 16
|. Read the text
TYPES OF TRANSFORMERS

There are different types of transformers. By the purpose they are classified into step-up
transformers and step-down transformers. In a step-up transformer the output voltage is larger
than the input voltage, because the number of turns on the secondary winding is greater than that
of the primary. In a step down transformer the output voltage is less than input voltage as the
number of turns on the secondary is fewer than that on the primary.

By the construction transformers are classified into core-type and shell type transformers. In
the core-type transformers the primary and the secondary coils surround the core. In the shell
type transformers the iron core surrounds the coils. Electrically they are equivalent. The
difference is in the mechanical construction.

By the methods of cooling transformers are classified into air — cooled, oil — cooled and
water — cooled transformers.

By the number of phases transformers are divided into single — phase and polyphase
transformers.

Instrument transformers are of two types, current and potential.

A current transformer is an instrument transformer used for the transformation of a current at
a high voltage into proportionate current at a low voltage.

Current transformers are used in conjunction with a.-c. meters or instruments where the
current to be measured must be of low value. They are also used where high — voltage current
has to be metered. A voltage transformer, which is also called a potential transformer, may be
defined as an instrument transformer for the transformation of voltage from one value to another.
This transformer is usually of a step — down type because it is used when a meter is installed for
use on a high — voltage system.
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Transformers operate equally well to increase the voltage and to reduce it.

The above process needs a negligible quantity of power.

Transformers are widely used in our everyday life. All radio — sets and all television sets are
known to use two or more kinds of transformers. These are familiar examples showing that
electronic equipment cannot do without transformers.

I1. Guess the meaning of the following international words:
1) to classify; 2) method; 3) phase; 4) instrument; 5) system; 6) process; 7) radio; 8) television.

I11. Give the English equivalents for the words below:

1) menpb; 2) MOBBINIAIMIMK / TOHMXAKOMIMK TpaHncdopMarop; 3) BeIXoasiiee / BXOJAIIEE
HanpspkeHue; 4) 4uciao BUTKOB; 5) MEXaHHMUECKOE YCTPOHCTBO; 6) MOHOGa3HbIe / monudasHbie
TpaHchopMaTophl; 7) BBICOKOE / HH3KOE HampsbkeHue; 8) ompenensath, 9) paborarp; 10)
HE3HAYUTENIFHOE KOJMYECTBO.

IV. Translate into Russian the words and expression from the text:

1) core-type / shell-type transformers; 2) air-cooled / oil — cooled / water — cooled transformers;
3) current / potential transformers; 4) in conjunction with smth.; 5) to reduce; 6) electronic
equipment.

V. Complete the sentences using the text:

1. By the purpose transformers are ...

2. By the construction transformers are ...

3. By the methods of cooling transformers are ...

4. By the number of phases transformers are ...

5. Transformers operate equally well...

6. Process of voltage changing needs. ..

7. Familiar examples of transformer applications are ...

V1. Answer the questions:

1. What voltage is larger in a step-up transformer and why?

2. What voltage is less in a step — down transformer and why?
3. What is the construction of a core — type transformer?

4. What is the construction of a shell — type transformer?

5. What are the two types of instrument transformers?

6. What are current transformers used for?

7. What are potential transformers used for?

V1. Topics for discussion:
1. Types of transformers;
2. Use of transformers in everyday life.
UNIT Ne 17
I. Read the text
MEASUREMENTS OF ELECTRIC VALUES
The measurement of any physical quantity applies a determination of its magnitude in terms

of some appropriate unit. In the case of simple fundamental quantities such as length, mass or
time, the units themselves are simple.
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Electrical and magnetic quantities are, however, much less simple than length, mass or time
and cannot be measured directly by comparison with a material stand. The units in which these
quantities are expressed have to be defined in terms of their observable affects obtained in
experimental work, e.g. the weight of silver deposited in one second by a current when it is
passed through a solution of silver nitrate is a measure of the magnitude of this current.

Electrical measurements can be classified broadly as neither absolute measurements, nor
secondary measurements, but the first class of such measurements is rarely undertaken.

I1. Guess the meaning of the following international words:

1) physical; 2) system; 3) fundamental; 4) material; 5) experimental; 6) absolute; 7) class.

I11. Give the English equivalents to the words below:

1) u3mepenue; 2) onpezaeneHue; 3) COOTBETCTBYIOMIAs eIUHUIA; 4) OBITH COOTBETCTBYIOIINM; 5)
cpaBHeHUE; 6) nocTurarpb; 7) cepedpo; 8) mmupoko; 9) 3aborutsces; 10) auHa.

IV. Translate into Russian the words and expressions from the text:
1) magnitude; 2) electrical and magnetic quantities; 3) to define; 4) observable affects; 5) to
deposit; 6) secondary measurements; 7) to undertake.

V. Insert the words:

1. Magnitude of any ... (¢usuueckas Benmuumna) must be determined in terms of some
appropriate ... (eIuHHIA).

2. ... (emuuuis) are simple for simple ... (ocHOBHBIX) quantities.

3. ... (amextpuueckue) and (marauTHBIE) quantities cannot be measured simply.

4. These units must be ... (ompenenens) in terms of their ... (Habmogaemeie) effects obtained
in... (3KCepuMeHTaIbHas paboTa).

5. Absolute ... (u3mepenus) are ... (peaxo) undertaken.

V1. Answer the questions:

1. What do we need to measure any physical quantity?

2. What simple units for measuring of simple fundamental quantities do you know?

3. Can electrical and magnetic quantities be measured directly by comparison with a material
stand?

4. How can we get units for defining electrical and magnetic quantities?

5. What types of measurement do you know?

V1. State questions to the underlined words:

1. Before we can measure, we must decide upon a system of units.

2. Electric and magnetic quantities are much less simple than fundamental quantities.

3. These quantities cannot be measured directly by comparison with a material stand.

4. Electrical measurements can be classified as neither absolute, nor secondary measurements.
(Question-tag)

VII1I. Topics for discussion:

1. Measurement of any physical quantity;

2. Measurement of electric and magnetic quantities.
UNIT Ne 18

|. Read the text

MAIN TYPES OF AMMETERS AND VOLTMETERS
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Ammeters and voltmeters are made to operate on the same principle. The two principle kinds
are the moving coil and moving iron types.

The electro-magnetic effect of the current is the one chiefly made use of for measuring
purposes. Moving iron instruments employ this effect. The moving- iron instrument consists of a
fixed coil of wire carrying the current which magnetizes a small piece of soft iron mounted on
the instrument spindle. In construction there are two varieties: the repulsion type having two
pieces of iron; and the attraction type having only one.

In the attraction type of the instrument the bobbin carrying the wire is oblong instead of
circular, and has only a narrow slot-shaped opening in the center.

A thin flat piece of iron, which is mounted on the instrument spindle, is sucked into this
opening by magnetic attraction when the current flows. Either gravity or spring control can be
used on moving-iron instruments and damping is usually by means of an air-dash-pot.

A moving-coil instrument may be compared to a miniature direct-current motor in which the
armature never moves more than about a quarter of a revolution.

When a current flows through the coil of a moving-coil type ammeter, it becomes a magnet,
one face being of north, and the other of south polarity.

These poles are attracted by the poles of opposite polarity of the permanent magnet, and the
coil tends to turn until its axis is parallel with the line joining the pole pieces of the permanent
magnet. This movement is proportional to the current flowing and is opposed by the control
springs. A pointer fixed to the coils moves over a graduated scale and indicates the current
flowing in amperes. The scale of this type of instrument is evenly divided, but the positive
terminal must be connected to the positive terminal of the supply or the instrument tends to read
backward. Such an instrument is only suitable for d. c. circuits.

Moving-coil instruments are more accurate and sensitive, but more expensive than those of
moving-iron types.

I1. Give the English equivalents for the following words and word combinations:

1) 57€KTPOMAarHUTHBINA THUIT; 2) MAarHUTHO-3JIEKTPUUYECKHM THIT; 3) OCh; 4) PenyJbCUOHHBIN THIL;
5) mputsruBaromuil THM; 6) IPOAOCITrOBaThIN; 7) yCTaHABIMBATh; 8) BTATUBATh; 9) BO3IYIIHBIH
YCIIOKOUTENb.

I11. Translate into Russian:
1) purpose; 2) employ; 3) slot-shaped; 4) magnetic attraction; 5) damp; 6) revolution; 7) pole; 8)
axis; 9) pointer; 10) graduated scale.

IV. Answer the questions:

1. What are the two principle kinds of ammeters and voltmeters?

2. What is the construction of a moving iron instrument?

3. What are the two types of moving iron instrument?

4. How does a moving coil instrument work?

5. What instrument is suitable only for d.c.?

6. What instruments are more expensive and sensitive: moving coil or moving iron instruments?

V. Insert the words:

1. In the attraction type of the ... (Mmexanu3msbi) the bobbing is ... (mpomonroBatsrii) instead of ...
(kpyTIBIiA).

2. A small piece of ... (5xene30) is mounted on the instrument ... (och).

3. ... (Amoptu3anus) is usually by means of an ... (BO3XyIIHBIH yCIIOKOUTEINb)

4. The ... (sxops) never moves more than about a quarter of a ... (moaHbBIH 0bGopoT) IN a
miniature d. c. motor.
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5. ... (karymreuHsIil) movement is proportional to ... (qBmkenue Toka) and is opposed by the ...
(Ipy>KUHHBIA MEXaHU3M).

6. ... (Crpenka) indicates the ... (tok) flowing in ... (ammep).

7. The ... (monoxxutenbHbIN) terminal must be connected to the ... (monoxurenbHbIA) terminal
of the ... (muranue) or the ... (Mexanusm) tends to read ... (HaoGopor).

V1. Topics for discussion:
1. Moving iron instruments;
2. Moving coil instruments.
UNIT Ne 19

|. Read the text
ELECTRICAL MEASURING INSTRUMENTS AND UNITS

Any instrument which measures electrical values is called a meter. An ammeter measures the
current in amperes. The abbreviation for the ampere is amp. A voltmeter measures the voltage
and the potential difference in volts.

The current in a conductor is determined by two things — the voltage across the conductor
and the resistance of the conductor. The unit by which resistance is measured is called the ohm.
The resistance in practice is measured with the ohm-meter. A wattmeter measures electrical
power in watts. Very delicate ammeters are often used for measuring very small currents. A
meter whose scale is calibrated to read a thousandth of an ampere is called a micro ammeter or
galvanometer.

Whenever an ammeter or voltmeter is connected to a circuit to measure electric current or
potential difference, the ammeter must be connected in series and the voltmeter in parallel. To
prevent a change in the electric current when making such an insertion, all ammeters must have a
low resistance. Hence, most ammeters have a low resistance wire, called a shunt, connected
across the armature coil.

A voltmeter, on the other hand, is connected across that part of the circuit for which a
measurement of the potential difference is required. In order that the connection of the voltmeter
to the circuit does not change tire electric current in the circuit, the voltmeter must have high
resistance. If the armature coil does not have large resistance of its own, additional resistance is
added in series.

The heating effect, electrostatic effect, magnetic and electromagnetic effects of electric
current are used in order to produce the defleting torque. The resulting measuring instruments are
called: (a) hot wire, (b) electrostatic, (c) moving iron, (d) moving coil, and (e) induction. Various
types are used with both d. c. and a. c., but the permanent-magnet moving coil instrument are
used only with d. c., and the induction type instruments are limited to a. c.

All, except the electrostatic type instruments, are current measuring devices, fundamentally
ammeters. Consequently, most voltmeters are ammeters designed also to measure small values
of current directly proportional to voltage to be measured.

I1. Guess the meaning of international words:
1) instrument; 2) fact; 3) abbreviation; 4) voltmeter; 5) ohm; 6) ohmmeter; 7) wattmeter; 8)
galvanometer; 9) shunt.

I11. Give the Russian equivalents to the words below:
1) resistance; 2) to offer; 3) scale; 4) to prevent; 5) armature; 6) connection; 7) heating effect.

IV. Give the English equivalents to the words and word-combinations:
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1) amnepmeTp; 2) pa3HuIla TOTCHIIMAIOB; 3) ONPEAesT; 4) YyBCTBUTEIBHBIN; 5) rpalynpoBaTh;
6) BcTaBKa; 7) KaTylllKa; 8) MepeMEHHbIN TOK (BTOPOIl TEPMHUH).

V. Answer the questions:

1. How are electrical values measuring instruments called?

2. How must the ammeter and the voltmeter be connected?

3. What resistance must the ammeter and the voltmeter have?

4. What resulting measuring instruments do you know?

5. What types of instruments are used with both d. c. and a. c.?

6. What instruments are used only with d. c. and limited to a. c.?
V1. Make up sentences corresponding to the contents of the text:

1. A meter the potential difference in volts
2. An ammeter the resistance

3. An ohmmeter measures very small currents

4. A voltmeter electrical values

5. A galvanometer the current

1. The voltage in ohms

2. The current is measured in volts

3. The resistance in amperes

V1. Describe different types of measuring instruments and units, using the table in Task V
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