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IIpenuciaoBue

Hactostmee mocobue mpeaHa3sHAueHO ISl  CTYACHTOB  3JIEKTPOME-
XaHUYCCKHUX M JJICKTPOOHEPICTHUCCKUX CHCHPIaHBHOCTeﬁ n paccyuTa-
HO Ha BTOpOH JTam OOy4YeHHS aHIMUICKOMY S3BIKY B TEXHHYECKOM
BYy3e€.

OCHOBHO# 3ajauell 1MOcOOMsl SIBJISETCS HAYYUTh CTY/ICHTOB YHTaTh
OpUTMHANBHYIO JIUTEpaTypy IO CHELUATbHOCTH C LEIbI0 MOITyYeHHUs
HY)XHOH wnH]oOpManmu, BecTH Oeceqy IO NPOYUTAHHOMY TEKCTy U
JlenaTth CcOOOIIeHMs] Ha aHITIMHCKOM s3blke. [locoOme Takke momora-
€T CTyIeHTaM OBJIAJETh pPAAOM TEXHHYECKHX TEPMHHOB OJIIEKTpOMeXa-
HUYECKHUX U  SJIEKTPOIHEPIeTHUECKUX  CHEIHAILHOCTEH.

ITocobme cocront U3 Tpex pa3menoB. IlepBbId pa3men COmEpKUT
19 TekcroB W ympaxHeHMA K HHM. KaKablii TEKCT OXBaTbIBaeT TIpH-
ommurensHo  1500-2000 medaTHBIX 3HAKOB. TeKCTBI TMOAOOpaHBI U3
OpUTMHANBHON TEeXHWYecKoW muTeparypsl. Jmg Oompmiel  HarmsmgHo-
CTH TCKCTbI CHaG)KeHI)I PUCYHKaMU MW YCPTCIKAMU.

Bo BTOpPOM pasZci€ aaHbl TCEKCTHI I BHCAYJUTOPHOI'O YTCHUA.

B 1persem pasmene gaH  cnoBapb-mMuHUMyM. CioBape  HMMeeT
Lenb OO0JerduTh M YHU(UIMPOBATH IpoLecc OOYYeHHS YTEHHUIO, Iie-
peBogy M pedepupoBaHMIO HAayYHBIX TEKCTOB IO crenuaibHocTH. OH
MOXXET OBITh HCIONB30BaH W KakK CIPaBOYHHK MPH CaAMOCTOSTEIBHON
pabore.

S3BIK, ¢ TIOMOLIBI0 KOTOPOTO U3JIAaraloTcs HaydHblE W TEXHHUeC-
ke (aKThl, CTaBUT TIepe] CTyJCHTaMH psig NpodieM, W OJHOW u3
CaMBIX B@XHBIX SBISIETCA «BOKaOymsip». HaydHple ©u  TeXHHYECKHE
TEKCTBI ~ COJIepXKaT OOJBIIOE KOJMMYECTBO TEPMHHOB. JTa Tmpobiema
pelraeTcsi ¢ IMOMOUIBIO CYIIECTBYIOUIMX PA3IMYHOTO pOJa OTPACIEBBIX
cloBapei, KpoMe TOro, OOJBIIOE KOJMYECTBO CIIOB SIBISIFOTCS —MEX-
JNYHApOAHBIMH.

HanGonpiyro >ke TpPYAHOCTh TPEJCTAaBISIOT IOJMyHAay4HBIC, TOJY-
TEXHUYECKHE CJIoBa (HEKOTOpHIE METOAMCTHI Ha3bIBAIOT MX OOIIEeHa-
YUHBIMM  CJIOBaMH), KOTOpBIE XapakTepHBl IJIsI BCEX OTpacieil Ha-
VKM, HWMEIOT P 3HAUYCHWH M YacTO WCIHOJIB3YIOTCS HIMOMAaTHYECKH.
CymiecTByeT TakxKe psI IJIarojioB, NpHIaraTelbHbIX, HApeuni, Ko-

5



TOpBIE, TIO CYIIECTBY, HE SBISIOTCSA HAyYHBIMH, HO TIPHHAIUICKAT K
Hay4yHOU (hpaseonorur. MaKCHMAalIbHOE KOJIMYECTBO TAaKUX CIIOB U
BOIUIO B JIaHHBIM JIEKCHYECKHMH MHHHUMYM.

Bce cmoBa pacmonmoxkeHsl B - aidaBuTHOM mopsake. Kaxmoe ot-
JIeIbHOE  CJI0OBO, OyIb TO OCHOBHOE WM MPOW3BOAHOE, MHA€Tcsl Kak
caMoCTosITeNIbHAsT ~ Jiekcuueckass — eauHuna. CroBa,  OJMHAKOBBIE O
HAlMCAHWIO W TIPOM3HOIICHWIO, HalpUMep CYIIECTBUTEIBHOE U  TJia-
ron, parmorcs oxuH  pa3. CloBO, OIMHAKOBOE TI0 HANHMCaHUIO, HO
uMeIee  Apyroe IMPOW3HOIICHWE, BBINCIACTCS B OTACIBHYIO  CIIO-
BapHyI0 cTathio. Ilpemnor, xapakTepHBId sl JaHHOTO  IJIarona,
CTaBUTCA B CKOOKax TIIOCIie TIIiepeBoja 5TOro TIiaroia. HempaBuibHO
oOpasyroriecss (OpPMBI  TJAaroJioB  TPHBOAATCA B CKOOkax. Ecmu B
ckoOkax maHa omHa (opma rTmarona, 3HaumT Past m Participle II cos-
majaroT. B CIIOBapHBIX CTaThsIX MPUBOIATCS HEKOTOpHIE (hpaseosio-
TMYECKHE COYETaHWs, KOTOpble 4YacTO BCTPEYAIOTCS B  AHIJIMHCKOW
Hay4yHOH  JuTeparype.



Pa3gen |
TEXT ONE

GENERATION OF ELECTRICITY

Our study of electricity will be limited to methods of generation,
distribution and application in furnishing motive power for machin-
ery. As this is not a highly technical study, the electron theory of
the nature of electricity will not be discussed.

Historically, knowledge of electrical manifestation goes back to
the early Greeks who noticed that amber, after being rubbed, had
the power to attract feathers or small bits of straw. Through the ages
many people have experimented with and studied the nature of this
strange power, and by their efforts it has been brought under control
and made one of man’s most useful servants.

Before studying the way in which electrical power is generated,
certain terms must be explained and certain manifestations must be
discussed in order to make the study meaningful. The explanations
given here are made as simple and nontechnical as possible.

Electromotive force (emf) is the force or pressure that causes
electric current to flow. The unit of measure of this force is the volt.
Electromotive force is sometimes called “potential” or “voltage”.
Electric current will flow in a wire when sufficient voltage is present.
The unit of measurement of electric current flow is the ampere. Volts
and amperes are measured by dial instruments called voltmeters and
ammeters.

The amount of electric power that is delivered by a generator or
is consumed by a motor or other power device is the product of the
pressure and the flow. Thus, power = volts x amperes. The unit of
measure of power is the watt. Therefore, watts = volts x amperes.
Instruments for indicating or recording watts are called wattmeters.
For designating large amounts of power the term “kilowatt” or kw,
which means one thousand watts, is used.



EXERCISES

I. Read and translate the text.
Remember the words which are new for you.
II. Give Russian equivalents.
Electromotive force; the measure of electric power; wattmeter;
dial instrument; voltmeter; ammeter.
III. Give Russian equivalents, paying attention to the suffixes in
English words:
to  explain-explanation; to  consume-consumer-consumption;  to
indicate-indicator-indication; to generate-generator-generation.
IV. Answer the following questions:
What is electromotive force?
What electrical units do you know?
What is the volt?
What is the ampere?
What is the watt?
What instruments are used for measuring emf and the electric
current flow?
7. What is the kilowatt and when is it used?
V. Speak on:
1) electromotive force;
2) the measure of electric power.
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TEXT TWO
RESISTANCE

Resistance is the property of any material to oppose the flow of
electricity through it. The unit of measure of this resistance is the
ohm. The resistance of a conductor varies directly to its length and
inversely to its cross-sectional area. Thus a long thin wire would
have a high resistance in ohms and a short thick wire would have a
low resistance.

The voltage required to make a current flow in a conductor de-
pends upon the resistance. A pressure of 1 volt will make a current of
1 ampere flow through a resistance of 1 ohm. This relationship is
expressed in the formula

I = UR,



where 1 is the current in amperes, U — pressure in volts and R — re-
sistance in ohms. This formula may be transposed

U=1IR or R = U/,

so that when any two of the values in the formula are known the
other may be found. This formula is known as Ohm’s Law.

Electric conductors usually consist of wires or cables made of
copper. Copper is used because it is the best conductor and rela-
tively cheap. Every substance is a conductor to some degree, but
the metals are the best.

Electric insulators are materials that allow almost no electricity
to pass through them. These materials are also called nonconduc-
tors. Typical commercial insulators are rubber, silk, cotton,
mica, porcelain, glass, dry paper and etc. Dry air and oils are
good insulators too. Wire conductors are usually covered with in-
sulation.

Electric circuits. — In order to use electric currents for trans-
mitting power they must be sent through insulated conductors ar-
ranged to form complete paths. That is, the conductor must start at
the generator, go to the motor, through it and return to the genera-
tor. If there is a break in the path, current will not flow. These
paths are called electric circuits. Circuits may be series, shunt or
compound. (For example, see diagrams shown in Figure 1.)

LAMPS
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] 2

COMPOUND OR SERIES PARALLEL

Fig. 1. Circuits



EXERCISES

I. Read and translate the text.
II. Give Russian equivalents:
cross-sectional area, to be directly proportional to, to be in-
versely proportional to, relationship, in order to, the ar-
rangement of conductors, series circuit, shunt circuit, com-
pound circuit.
III. Answer the following questions:
1. What is the resistance?
2. In what units is the electrical resistance measured?
3. How does the resistance of a conductor vary?
4. We have two wires. One of them is long and thin.
The other is short and thick. Which of them will have higher re-
sistance?
5. What is Ohm’s Law?
6. What is a conductor?
7. What is an insulator?
8. What substance is widely used as a conductor?
9. What substances are used as insulators?
10. What is an electric circuit?
11. What kinds of electric circuits do you know?
IV. Speak on:
1. resistance; 2. electric conductors; 3. electric insulators;
4. electric circuits.
V. Look at Fig. 1 and describe three kinds of electric circuits.

TEXT THREE
ELECTROMAGNETISM

We are all familiar with permanent magnets. Permanent mag-
nets, however, are not suitable for use in large electric generators,
and so the electromagnets must be used.

Magnetism can be produced by electric currents. In fact every
current-carrying conductor has a magnetic field about it. When a
current-carrying wire is formed into a coil the magnetic field, which
is the space occupied by magnetic lines of force, passes through the
coil and around the outside, as shown in Fig. 2.

10
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Fig. 2. Electromagnet

If a bar of iron or steel is placed within the coil, the field is con-
centrated in it and it becomes a magnet, or, more properly, an elec-
tromagnet. If the iron or steel core and the coiled wire are arranged as
shown in Fig. 3, the magnetism follows the core and is concentrated at
the gap G. This concentrated form of the magnet field is very useful in
generators, as will be shown. The strength of any magnetic field thus
produced depends on the amount of current flowing in the wire, and
the number of turns of wire. Many turns of wire and a strong current
will produce a strong electromagnet and thus a strong field.

\
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Fig. 3. Electromagnet with concentrated field

EXERCISES

I. Read and translate the text.

II. Read the words and give Russian equivalents:

magnet, magnetic, magnetism, electromagnetism,  electromag-
net, magnetic field, magnetic lines of force, current-carrying
conductor, the number of turns of wire.

III. Speak on electromagnetism using Figs. 2 and 3.
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TEXT FOUR
ELECTROMAGNETIC INDUCTION
If a conductor (wire) is moved across this magnetic field so

that, in effect, it cuts across “the lines of magnetic force” a voltage
will be produced in it. This action is illustrated in Fig. 4.

é - @ =
ey r-"'
m———E i et e e

VOLTMETER

Fig. 4. Principle of electromagnetic induction

The effect would be the same if the conductor were stationary
and the field were moved. This phenomenon illustrates the principle
of electromagnetic induction which is stated as follows:

“When a conductor cuts or is cut by a field of magnetic force
an electromotive force is produced in that conductor”. The direction
in which the current will flow in the conductor is determined by the
direction of motion of the conductor. As shown in Fig. 4, the field
direction is from N to S (north to south pole of the magnet); the di-
rection of the motion of the conductor is down and the current di-
rection is as shown by the arrows. If the movement of the conductor
were upward the direction of the current would be the opposite of
that shown in the illustration.

The wvoltage produced in the conductor depends on the
strength of the field and the speed of the conductor. The stronger
the field and the faster it is cut by the conductor the greater will
be the voltage.

12



Alternating and direct currents. — In alternating-current systems
the voltage and the current reverse their direction from zero to maxi-
mum value and back to zero in one direction, to maximum value and
back to zero in the other direction, many times per second. The
complete double reversal is called a cycle.

DIRECT CURRENT

ALTERNATING CURRENT

r*— ONE CYCLE 1

Fig. 5. Comparison of AC and DC

If there are sixty reversals per second the current is called “60-
cycle”. Alternating current in common use is usually “60-cycle”. In
direct-current systems the voltage is usually constant and the current
always flows in the same direction.

The diagram in Fig. 5 shows a comparison of alternating and di-
rect currents.

EXERCISES

I. Read and translate the text.

II. Give Russian equivalents:

electromagnetic induction, in effect, upward, downward, out-
side, inside, alternating-current system, direct-current system,
the complete double reversal.

II1. Describe Fig. 4 according to the plan given below:

1. What does Fig. 4 illustrate?

2. What do you see in this figure?

3. When will a voltage be produced in a conductor AA?

4. What is the direction of the current in the conductor deter-
mined by?

IV. Speak on alternating and direct currents using Fig. S.

13



TEXT FIVE
ALTERNATING CURRENT GENERATOR

Fundamentally, a generator is a device used to convert me-
chanical power into electrical power. In other words, the mechani-
cal power put into turning the rotor of a generator is delivered at
the output terminals of the generator in the form of electrical power
(minus some mechanical and electrical losses).

Diagram 6 shows that

+ ./« DC EXCITER —-— 2 .

Fig. 6. Single-phase two-pole revolving armature generator

the generator is a device made to take advantage of the principle of
electromagnetic induction to generate an alternating current. A mag-
netic field (shown by dotted lines) is established between the N and S
poles by means of the “exciting” current flowing through winding
W. A loop of wire L is suspended in this field so that it can be ro-
tated on the axis x-x and its ends are brought out to the “slip rings”
S-S on which the brushes B-B slide. The circuit of this loop is com-
pleted from B-B through A. When this loop is rotated so that its
conductors D and E cut across the field a voltage is produced in it
(principle of electromagnetic induction). Since a circuit is com-
pleted through A, current will flow.

Fig. 7 shows a series of simplified diagrams in which the mag-
netic field is merely indicated.
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Fig. 7. Why the current generated is alternating

The loop of wire is assumed to be rotating as shown by curved
arrows. Considering only the conductor marked with a spot, one
may see that at “start” the voltage will be zero, since a conductor is
moving parallel to the direction of the field. Gradually it begins to
cut across the field and at “1/4 cycle”, it is cutting across the field
and the voltage in the conductor is at maximum. This voltage de-
creases again to zero as the loop reaches “1/2 cycle” and increases
again to maximum in the opposite direction as the loop reaches “3/4
cycle”. The voltage finally returns to zero when the loop again
reaches the original or “start” position.

Thus, as the conductor passes across the faces of the N and S
poles a cycle of voltages takes place, first in one direction and then
in the other. The unmarked conductor forming the opposite side of
the loop always has a voltage of opposite direction induced in it as it
passes across the pole of opposite polarity.

The voltages of these two conductors, added together, produce
the total voltage of the loop.

Figure 5 shows a graph of the changes in voltage through two
cycles. The curved line represents the voltage at any instant in the
cycle by its distance above or below the horizontal zero line. The
generator diagrammed in Figure 6 is a two-pole single-phase revolv-
ing-armature  alternating-current machine. The magnetic field, the
coils of wire, and the iron core are called its “field”.

EXERCISES

I. Read and translate the text.

II. Give Russian equivalents:

output terminals shown by dotted lines; exciting current winding; a
loop of wire; armature; slip rings; brush; curve; alternating-current
machine; single-phase two-pole revolving armature generator.

III. Retell the text using Figs. 6 and 7.
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TEXT SIX
THREE-PHASE GENERATOR

In a three-phase generator, three single-phase windings are com-
bined on a single rotor and rotated in the same magnetic field. The
voltage in each winding alternates exactly one-third of a cycle after
the one ahead of it, due to the arrangement of the windings. The
diagram in Fig. 8 shows this.

Fig. 8. Distribution of phases in a three-phase generator

Compare this diagram with the single-phase diagram. As a rule,
the end of each phase winding is not brought out to a separate slip
ring, but the windings are connected together inside of the machine
and only three leads are brought out as shown in Fig. 9.

Fig. 9. Diagram of three-phase revolving armature generator

This makes only three wires necessary for transmitting three-
phase current. Perhaps you have noticed some three-wire transmis-
sion lines.
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