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HPEIANCJTIOBHUE

JlaHHBIE METOAMYECKUE YKa3aHMs MPeIHA3HAYCHBI U1 Y4eOHO-
METOANYECKOTO COMPOBOXKACHHS Kypca aHTJIMHCKOTO S3bIKa JUIsl CTY/ICH-
TOB HES3BIKOBBIX BY30B, oOyd4aromuxcsi mo crnernuanbHoctd 13.03.02
«DNEKTPOIHEPreTHKA U DJIEKTPOTEXHUKA) BCEX HAPABICHHOCTEH.

Meronuueckre — yKazaHHS ~ CoOJepKaT  TEKCTbl ~ HAy4yHO-
TEXHIYECKOT0 XapakTepa Mo IHEePTeTHKe M KOMIUIEKC 3aJaHui C yIeTOM
po(hecCHOHATBHBIX HHTEPECOB 00yYaeMbIX W COOIIOICHHEM MPUHITHIIA
MEXIUCIUIUIMHAPHOCTH oOyueHus. M3ydeHne mpeioKeHHOro MaTepu-
aya HalpaBlIEHO Ha Pa3BUTHE YMEHHH IPOCMOTPOBOIO W H3YYArOIIEro
YTEHHS TEKCTOB TI0 HAIIPABIIEHUIO MOATOTOBKH, a TaKKe MX IEepPEeBOIa Ha
PYCCKHUH SI3BIK C TOCJIEAYIOIIMM HCIOJIb30BAHMEM TOyUYeHHON HHQOP-
Maluu ajist pequOﬁ IMPAaKTUKH,; COBCPIHICHCTBOBAHUC HABLIKOB U YMCHI/Iﬁ
BCEX BHJIOB YTeHHS (M3ydalOIIEero, O3HAKOMUTEIBHOTO, MOWCKOBOTO H
MPOCMOTPOBOTO) M TIEPEBOAA CIIEUUATBLHON HAYYHO-TEXHUYECKOW JIUTe-
patypsl il U3BJIeUeHUS] HH(POPMAILIUHU, 03HAKOMIICHHE C Y3KOCTICI[aIIH-
3UPOBaHHON TEPMHUHOJIOTHUEN HA AaHTTIMHCKOM SI3BIKE.

MeTtoandecknue ykazaHusl COCTOAT U3 6 pa3fenoB, BKIIOYAOIINX
pa3HOe KOJIMYECTBO TEKCTOB IO SHEPTETUKE U 3JEKTPOTEXHHUKE, a TaKxKe
Uil paboTHl MpemiaraloTcsl pa3HooOpasHble BUAbl ynpaxHeHuil. Ilpex-
JIOKEHHBIE MaTepUANbI TPEeAHA3HAYEHBI JJISl CAMOCTOSTEILHON paboTHI.



I. HISTORY OF ELECTRICITY

to give vent to smth

1. Study the following words and word constructions.

JaBaTh  BBIXOJ 4YeMY-
1100

to set the ball rolling

HAJaTh HOBYIO CTPaHHILY

to credit smb with smth

Ha3bIBaTh KOT0-1100
KeM-IIn00

to dawn on smb

OCEHSTH KOro-JIH00

to win a day

oJiep>kaTh mobdeay

on the spur of the

SKCIPOMTOM

to become all the rage

CTaThb OYCHb MOJJHBIMH

voltaic pile

rajpBaHHYCeCKas OaTapest

now and then

BpEMA OT BPEMCHHU

to begin to tackle smth

B3STHCS 3a PCIICHUC Ye-
ro-1100

with the systematic energy

CO BCeil CepbE3HOCTHIO

to slump

YHIacTb B ICHC

to stake smth

PUCKHYTh YeM-JIH00

to throw a switch

BKITIOYHTD PYOMIBHHUK

to come to stay

IIOJIYYWThb OPHU3HAHUC

squirrel-cage motor KOPOTKO3aMKHY TBIi
JBUraTeJIb
a great deal 3HAYUTEJIBHO

to have smb’s eyes on smth

00paTUThCA K 4eMY-JIH00

to be very much “in the air”

JIaBHO BUTATb B BO3QYyX€

to appeal most

HpPaBUTHCS OOJbBIIE BCE-
ro

bucket-shaped blade

KOBHI€O6paSHa$[ JIONNACTh




by overhead cable

110 BO3AYITHOMY Ka0Oemto

to step down

TTIOHMKATbCs

diehard

KOHCEPBATOP

a good deal of justification

OOJIBIIINE OCHOBAHUSA

to catch on

IIPUBUTHCSA

to gain ground

LIaTHYTh BIEPEN,

by no means

HHU B KO€Il Mepe

to outstay welcome

ycTapeBarhb

as long ago as

enié B Kakoe-T1ud0 BpeMst

to work “cold”

HE HarpeBaTbCsA BO BpC-

MsI pabOTHI

would-be MEYTAOLIUI clienarh
YTO-IH00

to raise funds U3BJI€Yb BBITOY

2. Read and translate the text below.

EARLY DAYS OF ELECTRICITY

There is electricity everywhere in the world. It is present in
the atom, whose particles are held together by its forces; it reaches
us from the most distant parts of the universe in the form of electro-
magnetic waves. Yet we have no organs that could recognize it as
we see light, hear sound. We have to make it visible, tangible or
audible; we have to make it perform work to become aware of its
presence. There is only one natural phenomenon which demon-
strates it unmistakably to our senses of seeing and hearing — thun-
der and lightning; but we recognize only the effects — not the force
which causes them.

Small wonder, then, that Man lived for ages on this earth
without knowing anything about electricity. He tried to explain the
phenomenon of the thunderstorm to himself by imagining that
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some gods or other supernatural creatures were giving vent to their
heavenly anger, or were fighting battles in the sky. Thunderstorms
frightened our primitive ancestors; they should have been grateful
to them instead because lightning gave them their first fires, and
thus opened to them the road to civilization. It is a fascinating ques-
tion how differently life on earth would have developed if we had
an organ for electricity.

We cannot blame the ancient Greeks for failing to recognize
that the force which causes a thunderstorm is the same which they
observed when rubbing a piece of amber: it attracted straw, feath-
ers, and other light materials. Thales of Miletus, the Greek philoso-
pher who lived about 600 BC, was the first who noticed this. The
Greek word for amber is “electron”, and therefore Thales called
that mysterious force electric. For a long time, it was thought to be
of the same nature as the magnetic power of the lodestone since the
effect of attraction seems similar, and in fact there are many links
between electricity and magnetism.

There is just a chance, although a somewhat remote one,
that the ancient Jews knew something of the secret of electricity.
Perhaps the Israelites did know something about electricity; this
theory is supported by the fact that the Temple at Jerusalem had
metal rods on the roof which must have acted as lightning-
conductors. In fact, during the thousand years of its existence it was
never struck by lightning although thunderstorms abound in Pales-
tine.

There is no other evidence that electricity was put to any
use at all in antiquity, except that the Greek women decorated their
spinning-wheels with pieces of amber: as the woolen threads
rubbed against the amber it first attracted and then repelled them —
a pretty little spectacle which relieved the boredom of spinning.

More than two thousand years passed after Thales’s discov-
ery without any research work being done in this field. It was Dr.
William Gilbert, Elizabeth the First’s physician-in-ordinary, who
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set the ball rolling. He experimented with amber and lodestone and
found the essential difference between electric and magnetic attrac-
tion. For substances which behaved like amber — such as glass,
sculpture, and sealing wax — he coined the term “electrica”, and for
the phenomenon as such the word “electricity”. In his famous work
“De magnete”, published in 1666, he gave an account of his stud-
ies. Although some sources credit him with the invention of the
first electric machine, this was a later achievement by Otto von
Guericke, inventor of the air pump. Von Guericke’s electric ma-
chine consisted of large, disc spinning between brushes; this made
sparks leap across a gap between two metal balls. It became a fa-
vorite toy in polite society but nothing more than that. In 1700, an
Englishman by the name of Francis Hawksbee produced the first
electric light: he exhausted a glass bulb by means of a vacuum
pump and rotated it at high speed while rubbing it with his hand
until it emitted faint glow of light.

A major advance was the invention of the first electrical
condenser, now called the Leyden jar, by a Dutch scientist, a water-
filled glass bottle coated inside and out with metallic surfaces, sep-
arated by the non-conducting glass; a metal rod with a knob at the
top reached down into the water. When charged by an electric ma-
chine it stored enough electricity to give anyone who touched the
knob a powerful shock. More and more scientists took up electric
research. A Russian scientist Professor Reichmann from St. Peters-
burg was killed when he worked on the same problem.

Benjamin Franklin, born in Boston, was the fifteenth child
of poor soap-boiler from England. He was well over 30 when he
looked up the study of natural phenomena. “We had for some time
been of opinion, that the electrical fire was not created by friction,
but collected, being really an element diffused among, and attracted
by other matter, particularly by water and metals”, — wrote Franklin
in 1747. Here was at last a plausible theory of the nature of electric-
ity, namely, that it was some kind of “fluid”. It dawned on him, that

7



thunderstorms were merely a discharge of electricity between two
objects with different.

He saw that the discharging spark, the lightning, tended to
strike high buildings and trees, which gave him an idea of trying to
attract the electrical “fluid” deliberately to the earth in a way that
the discharge would do no harm.

In order to work this idea out he undertook his famous kite-
and-key experiment in the summer of 1755. It was much more dan-
gerous than he realized. During the approach of thunderstorm he
sent up a silken kite with an iron tip; he rubbed the end of the kite
string, which he had soaked in water to make it a good conductor of
electricity, with a large iron key until sparks sprang from the string
— which proved his theory. Had the lightning struck his kite he, and
his small son whom he had taken along, might have lost their lives.

On the next experiment he fixed an iron bar to the outer
wall of his house, and through it charged a Leyden jar with atmos-
pheric electricity. Soon after this he was appointed Postmaster
General of Britain’s American colonies, and had to interrupt his
research work. Taking it up again in 1760, he put up the first effec-
tive lightning conductor on the house of a Philadelphia business-
man.

His theory was that during a thunderstorm a continual radia-
tion of electricity from the earth through the metal of the lightning-
conductor would take place, thus equalizing the different potentials
of the air and the earth so that the violent discharge of the lightning
would be avoided. The modern theory, however, is that the light-
ning-conductor simply offers to the electric tension a path of low
resistance for quiet neutralization. At any rate — even if Franklin’s
theory was wrong — his invention worked.

Yet its general introduction in America and Europe was de-
layed by all kinds of superstitions and objections: if God warned to
punish someone by making the lightning strike his house, how
could Man dare to interfere? By 1782, however, all the public
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buildings in Philadelphia, first capital of the USA, had been
equipped with Franklin lightning-conductors, except the French
Embassy. In that year this house was struck by lightning and an
official killed. Franklin had won the day.

It was he who introduced the idea of “positive” and “nega-
tive” electricity, based on the attraction and repulsion of electrified
objects. A French physicist, Charles Augustin de Coulomb, studied
these forces between charged objects, which are proportional to the
charge and the distance between the objects; he invented the torsion
balance for measuring the force of electric and magnetic attraction.
In his honor, the practical unit of quantity of electricity was named
after him.

To scientists and laymen alike, however, this phenomenon
of action at a distance caused by electric and magnetic forces was
still rather mysterious. What was it really? In 1780, one of the
greatest scientific fallacies of all times seemed to provide the an-
swer. Aloisio Galvani, professor of medicine at Bologna, was lec-
turing to his students at his home while his wife was skinning
frogs, the professor’s favorite dish, for dinner with his scalpel in
the adjoining kitchen. As she listened to the lecture the scalpel fell
from her hand on to the frog’s thigh, touching the zinc plate at the
same time. The dead frog jerked violently as though trying to jump
off the plate. The signora screamed. The professor, very indignant
about this interruption of his lecture, strode into the kitchen. His
wife told him what had happened, and again let the scalpel drop on
the frog. Again, it twitched.

No doubt the professor was as much perplexed by this oc-
currence as his wife. But there were his students, anxious to know
what it was all about. Galvani could not admit that he was unable to
explain the jerking frog. So, probably on the spur of the moment he
explained: “I have made a great discovery — animal electricity, the
primary source of life”.



“An intelligent woman had made an interesting observation,
but the not-so-intelligent husband drew the wrong conclusions, was
the judgment of a scientific author a few years later. Galvani made
numerous and unsystematic experiments with frogs’ thighs, most of
which failed to prove anything at all; in fact, the professor did not
know what to look for, except his animal electricity. These experi-
ments became all the rage in Italian society, and everybody talked
about galvanic electricity currents — terms which are still in use alt-
hough Professor Galvani certainly did not deserve the honor.

A greater scientist than he, Alessandro Volta of Pavia,
solved the mystery and found the right explanation for the jerking
frogs. Far from being the “primary source of life”, they played the
very modest part of electric conductors while the steel of the scal-
pel and the zinc of the plate were, in fact, the important things. Vol-
ta showed that an electric current begins to flow when two different
metals are separated by moisture (the frog had been soaked in salt
water), and the frog’s muscles had merely demonstrated the pres-
ence of the current by contracting under its influence.

Professor Volta went one step further — a most important
step, because he invented the first electrical battery, the “Voltaic
pile”. He built it by using discs of different metals separated by
layers of felt which he soaked in acid. A “pile” of these elements
produced usable electric current, and for many decades this re-
mained the only practical source of electricity. From 1800, when
Volta announced his invention, electrical research became wide-
spread among the world’s scientists in innumerable laboratories.

Il. PRINCIPLES OF ELECTRICITY
1. Recognize the following international words:
electrical, material, resistor, orbit, electron, atom, electronics, di-
ode, transistor, laser, equivalent, potential, energy, voltage, analo-
gous, battery, generator, ampere.
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2. Memorize the words to be ready to read and speak about prin-

ciples of electricity.

conductor MPOBOJIHUK
semiconductor IOJTYTIPOBOTHHUK
insulator H30IIATOP, AUIIIEKTPHK
circuit LIEeTb, CXeMa

current TOK

alternating current

MEPEMEHHBIN TOK

direct current

MOCTOSIHHBIN TOK

source HNCTOYHUK
to supply CHa0XaTh, CHAOKEHHE
property CBOWCTBO
velocity CKOPOCTh

potential difference

Pa3HOCTh NMOTCHIHAJIOB

electromotive force

OJICKTPOABHIKYILAA CHUJia

to measure

H3MEepSTh

charge

3apsiz

parallel connection

napajiC€JIbHOC COCAMHEHNC

in series

IIOCICAOBATCIBPHOC COCOU-
HCHHC

3. Decode the following acronyms: e.m.f.; d.c.; a.c.; p.d.; V; A.

4. Read and translate the following words and word combina-
tions: excellent, conductor, current flow, good insulator, semicon-
ductor materials, electrical supply, potential difference, supply



source, a measured electromotive force, charge carrier, electrical
circuit, series connection, much higher velocity.

5. Use the words and the word combinations from the exercises 2
and 4 in the following sentences:

I... include silicon, germanium and cadmium sulphide. 2. Battery
is the simplest ... 3. Electrons are negative ... 4. Metal is a ... 5.
Electrical generator produces ... 6. The electrical potential between
two points in a circuit is known as the ... 7. Two types of connec-
tions are known in electrical circuit: ... and ... 8. The voltage
which produces the current is known as ...

6. Read and translate the text.

VOLTAGE AND CURRENT

Voltage is the electrical equivalent of mechanical potential.
If a person drops a rock from the first storey of a building, the ve-
locity that the rock attains on reaching the ground is fairly small.
However, if the rock is taken to the twentieth floor of the building,
it has a much greater potential energy and, when it is dropped it
reaches a much higher velocity on reaching the ground. The poten-
tial energy of an electrical supply is given by its voltage and the
greater the voltage of the supply source, the greater its potential to
produce electrical current in any given circuit connected to its ter-
minals (this is analogous to the velocity of the rock in the mechani-
cal case). Thus, the potential of a 240-volt supply to produce cur-
rent is twenty times that of a 12-volt supply.

The electrical potential between two points in a circuit is
known as the potential difference or p.d. between the points. A bat-
tery or electrical generator has the ability to produce current flow in
a circuit, the voltage which produces the current being known as
the electromotive force (e.m.f.). The term electromotive force
strictly applies to the source of electrical energy, but is sometimes
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(incorrectly) confused with potential difference. Potential differ-
ence and e.m.f. are both measured in volts, symbol V.

The current in a circuit is due to the movement of charge
carriers through the circuit. The charge carriers may be either elec-
trons (negative charge carriers) or holes (positive charge carriers),
or both. Unless stated to the contrary, we will assume conventional
current flow in electrical circuit that is we assume that current is
due to the movement of positive charge carriers (holes) which leave
the positive terminal of the supply source and return to the negative
terminal. The current in an electrical circuit is measured in am-
peres, symbol A, and is sometimes (incorrectly) referred to as
“amps”.

A simple electrical circuit comprises a battery of e.m.f. 10
V which is connected to a heater of fixed resistance; let us suppose
that the current drawn by the heater is 1 A. If two 10-V batteries
are connected in series with one another, the e.m.f. in the circuit is
doubled at 20 V; the net result is that the current in the circuit is
also doubled. If the e.m.f. is increased to 30 V, the current is in-
creased to 3 A, and so on.

A graph showing the relationship between the e.m.f. in the

circuit and the current is a straight line passing through the origin;
that is, the current is zero when the supply voltage is zero. This re-
lationship is summed up by Ohm’s law.
7. Find the sentences in the text about: a) potential difference; b)
charge carriers; ¢) measurements of potential difference and elec-
tromotive force; d) electrical equivalent of mechanical potential; e)
conventional current flow; f) electromotive force; g) series connec-
tion.

I1l. TYPES OF ELECTRIC CURRENT
1. Read and translate the text.
An electric current may be produced in a variety of ways,
and from a number of different types of apparatus, e.g., an accumu-
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lator, a d.c. or an a.c. generator, or a thermionic valve. Whatever
the source of origin, the electric current is fundamentally the same
in all cases, but the manner in which it varies with time may be
very different. This is shown by the graph of the current plotted
against time as a base, and a number of examples are illustrated in
Fig. 1.

(@) represents a steady direct current (D.C.) of unvarying
magnitude, such as is obtained from an accumulator.

(b) represents a D.C. obtained from a d.c. generator, and
consists of a steady D.C. superimposed on which is a uniform rip-
ple of relatively high frequency, due to the commutator of the d.c.
generator. As the armature rotates the commutator segments come
under the brush in rapid succession and produce a ripple in the
voltage which is reproduced in the current.

(c) represents a pulsating current varying periodically be-
tween maximum and minimum limits. It may be produced by add-
ingaD.C. to an A.C. or vice versa. The d.c. component must be the
larger if the current is to remain unidirectional. All the first three
types, of current are unidirectional, i.e., they flow in one direction
only.

(d) represents a pure alternating current (A.C.). The current
flows first in one direction and then in the other in a periodic man-
ner, the time of each alternation being constant. In the ideal case
the current varies with time according to a sine law, when it is said
to be sinusoidal. Considering the time of a complete cycle of cur-
rent (a positive half-wave plus a negative half-wave) as equal to
360°, the instantaneous values of the current are proportional to the
sine of the angle measured from the zero point where the current is
about to rise in the positive direction*.

(e) represents a type of A.C. with a different wave form.
Such an A.C. is said to have a peaked wave form, the term being
self-explanatory.
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() represents an A.C. with yet another different wave form.
Such an A.C. is said to have a flat-topped wave form, the term
again being self-explanatory. Both this and the previous example
represent cases of A.C. having non-sinusoidal wave forms (g) rep-
resents an example of an oscillating current, and is similar in shape
to (d) except that it has a much higher frequency. An oscillating
current is usually regarded as one having a frequency determined
by the constants of the circuit, whereas an alternating current has a
frequency determined by the apparatus supplying the circuit.

(h) represents another type of oscillating current which is
known as damped. The current again has a constant frequency, but
its amplitude is damped, i.e., it dies down, after which it is brought
back to its original value.

(i) represents yet another type of oscillating current, this
time known as a modulated current. The amplitude varies rhythmi-
cally between maximum and minimum values. It may even die
down to zero.

(j) The next three examples represent various types of tran-
sient currents. These transient currents usually die away extremely
rapidly, and times** are generally measured in microseconds. The
first example shows a current dying away to zero, and is an exam-
ple of a unidirectional transient. Theoretically it takes an infinite
time to reach absolute zero.

(k) represents a simple a.c. transient. The current gradually
dies down to zero as in the previous case, but this time it is an A.C.
that is dying away.

() represents a peculiar, but not uncommon, type of a.c.
transient. The current is initially unidirectional, but it gradually be-
comes an ordinary A.C. The positive halfwaves die away much
more rapidly than the negative half-waves grow, so that the final
amplitude is very much reduced.

The above examples do not represent all the types of current
encountered, but they serve as illustrations of what may be ex-
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pected. It will be observed that in all the above cases the current
consists of either or both unidirectional and alternating compo-
nents***. In modern electrical engineering alternating currents play
a predominant part, so that knowledge of the a.c. circuit is of basic
importance.

* where the current is about to rise in the positive direction
rac TOK JOJKCH HA4YaThb BO3PACTATh B IIOJIOXKHUTCIILHOM HaIlpaBJIC-
uuw; (to) be about to co6upamecs (nenats 4. 1.)

** times 311. nepuodsvl 3amyxanus

*** in all the above cases the current consists of either or
both unidirectional and alternating components Bo Bcex BblleyKa-
3aHHBIX ClIydasdX TOK COCTOUT HJIM U3 TOKa OAHOI'O HAIIpaBJICHUA,
HJIM U3 3HAKOB IIEPEMCHHOI'O TOKA, UJIK U3 TOTO U APYroro BMECTC.
Above B (1)YHKLII/II/I OIIpCACIICHUA IICPCBOANUTCA ((BBIH.Iey1<a3aHHBII71,
BBIIICYTOMSHYTHII». Mectroumenue either 31ech nMeeT 3HaYCHHE
1100011, 00UH U3 08yx, HO HE 00a

par LAvAvAVAY:

(a) [ (e}
Unidirectioma! Covrenly
ﬂ-’.-v-m."my Curvenls
] I I} | "

Qscillaliing Correnly

o ! ik ‘ i

Transienl Correnls

Fig. 1. Types of Electric Current.
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IV. BATTERIES AND OTHER SOURCES OF E.M.F.

1. Recognize the following international words: chemical, effect,
electric, industry, electrode, anode, cathode, electrolyte, material,
battery, category, accumulator, limit, resistor, function, employ,
construction, instrument, electrostatic, voltmeter, wattmeter.

2. Memorize the words to be ready to read and speak about batter-

ies and other sources of e.m.f.
to electroplate

HAHOCHUTH TIOKPHITHE TaJlbBAHUYE-
CKHMM CITOCOOOM

cell (storage)

27eMeHT (aKKyMYJISITOPHBIN)

plate IUIACTUHA, aHOJ

to immerse HOTPYKaTh

reverse MEPEKIIFOYCHHE, H3MCHEHHE 10~
JIIPHOCTH

resistor CONPOTHUBIICHUE, PEOCTAT

magnitude BEJIMYMHA

thermocouple

TEpMOIapa, TEPMODJICMEHT

to pilot IICHTPOBAaTh
bearing HOIIIMITHHK, ONIOpa
taut yOpyruu

air-vane damping

IMTHCBMATUYCCKOC 3aTYXaHUEC

armature CEPJICYHHK, IKOPb
fuse TUIABKUH PEAOXPAHUTEID
trip MEXaHM3M JUIsI aBTO BBIKJIIOUEHHUS

slug

CepICYHHK




to deflect OTKJIOHATH

to ensure TapaHTHUPOBATH

to wound HaMAaTbIBaTh, BUTOK

3. Read and translate the following word combinations:
electroplating industry; electrochemical effect; primary cell; sec-
ondary or storage cell; moist electrolyte; reversible chemical ac-
tion; fixed resistor; variable resistor; analogue instruments; digital
instruments; thermocouple instruments; a deflecting force; a con-
trolling force; a damping force; permanent magnet; taut metal
band; small section wire; iron armature; magnetic pull.

4. Use the word combinations given above in the following sen-
tences.

1. All the ... depend on the electrolyte. 2. ... can be recharged. 3. A
dry cell has a ... 4. Rechargeable cells are often connected in series
to form a ... 5. When current is passed through cells of the battery
in the reverse direction they have a ... 6. There are two types of
resistors: ..., ... and ... 7. Instruments are classified as ... and ... 8.
The effect of heat produced by a current in a conductor is used in
... 9. The moving coil is situated in the magnetic field produced by
a ... 10. The “voltage” coil has many turns of ...

5. Read and translate the text without a dictionary.
ELECTROCHEMICAL EFFECT
The chemical effect of an electric current is the basis of the
electroplating industry; the flow of electric current between two
electrodes (one being known as the anode and the other as the cath-
ode) in a liquid (the electrolyte) causes material to be lost from one
of the electrodes and deposited on the other.
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The converse is true, that is, chemical action can produce an
e.m.f. (for example, in an electric battery). All these electrochemi-
cal effects depend on the electrolyte. The majority of pure liquids
are good insulators (for example, pure water is a good insulator),
but liquids containing salts will conduct electricity. You should al-
so note that some liquids such as mercury (which is a liquid metal)
are good conductors.

6. Find in the text “Electrochemical effect” sentences about: a)
the flow of electric current between two electrodes; b) liquids
which are good conductors; ¢) liquids which are good insulators; d)
electroplating industry; ) products of chemical action; f) depend-
ence of electrochemical effects on the electrolytes.

7. Read the texts given below.
CELLS AND BATTERIES

A cell contains two plates immersed in an electrolyte, the
resulting chemical action in the cell producing an e.m.f. between
the plates. Cells can be grouped into two categories. A primary cell
cannot be recharged and, after the cell is “spent” it must be dis-
carded (this is because the chemical action inside the cell cannot be
“reversed”). A secondary cell or storage cell can be recharged be-
cause the chemical action inside it is reversed when a “charging”
current is passed through it.

Cells are also subdivided into “dry” cells and “wet” cells. A
dry cell is one which has a moist electrolyte, allowing it to be used
in any physical position (an electric torch cell is an example). A
wet cell is one which has a liquid electrolyte which will spill if the
cell is turned upside down (a cell in a conventional lead-acid auto
battery is an example). There is, of course, a range of sealed re-
chargeable cells which are capable of being discharged or charged
in any position; the electrolyte in these cells cannot be replaced.
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A battery is an interconnected group of cells (usually con-
nected in series) to provide either a higher voltage and/or a higher
current than can be obtained from one cell.

STORAGE BATTERIES

Rechargeable cells are often connected in series to form a
storage battery, a car battery being an example; a storage battery is
frequently called an accumulator. The cells of the battery have a
reversible chemical action and, when current is passed through
them in the “reverse” direction (when compared with the discharg-
ing state); the original material of the electrodes is re-formed. This
allows the battery to be repeatedly discharged and charged.

RESISTOR TYPES

A resistor is an element whose primary function is to limit
the flow of electrical current in a circuit. A resistor is manufactured
either in the form of a fixed resistor or a variable resistor, the re-
sistance of the latter being alterable either manually or electrically.
Many methods are employed for the construction of both fixed and
variable resistors.

V. TYPES OF INSTRUMENTS

1. Read and translate the texts below. Prepare questions to be an-
swered.

Instruments are classified as either analogue instruments or
digital instruments. An analogue instrument is the one in which the
magnitude of the measured electrical quantity is indicated by the
movement of a pointer across the face of a scale. The indication on
a digital instrument is in the form of a series of numbers displayed
on a screen; the smallest change in the indicated quantity corre-
sponding to a change of "1 digit in the least significant digit (1.s.d.)
of the number. That is, if the meter indicates 10.23 V, then the ac-
tual voltage lies in the range from 10.22 V to 10.24 V. Both types
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of instrument have their advantages and disadvantages, and the
choice of the best instrument depends on the application you have
in mind for it. As a rough guide to the features of the instruments,
the following points are useful:

a) an analogue instrument does not (usually) need a battery or pow-
er supply;

b) a digital instrument needs a power supply (which may be a bat-
tery);

c) a digital instrument is generally more accurate than an analogue
instrument (this can be a disadvantage in some cases because the
displayed value continuously changes as the measured value
changes by a very small amount);

d) both types are portable and can be carried round the home or
factory.

A GALVANOMETER OR MOVING-COIL INSTRU-
MENT

A galvanometer or moving-coil instrument depends for its
operation on the fact that a current-carrying conductor experiences
a force when it is in a magnetic field. The “moving” part of the me-
ter is a coil wound on an aluminium former or frame which is free
to rotate around a cylindrical soft-iron core. The moving coil is sit-
uated in the magnetic field produced by a permanent magnet; the
function of the soft-iron core is to ensure that the magnetic field is
uniformly distributed. The soft-iron core is securely fixed between
the poles of the permanent magnet by means of a bar of non-
magnetic material.

The moving coil can be supported either on a spindle which
is pivoted in bearings (often jewel bearings) or on a taut metal band
(this is the so-called pivot less suspension). The current enters the
“moving” coil from the terminal either via a spiral hairspring or via
the taut band mentioned above. It is this hairspring (or taut band)
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which provides the controlling force of the instrument. The current
leaves the moving coil either by another hairspring or by the taut
band at the opposite end of the instrument.

When current flows in the coil, the reaction between each
current-carrying conductor and the magnetic field produces a me-
chanical force on the conductor; this is the deflecting force of the
meter.

This force causes the pointer to be deflected, and as it does
so the movement is opposed by the hairspring which is used to car-
ry current into the meter. The more the pointer deflects, the greater
the controlling force produced by the hairspring.

Unless the moving system is damped, the pointer will over-
shoot the correct position; after this it swings back towards the cor-
rect position. Without damping, the oscillations about the correct
position continue for some time. However, if the movement is cor-
rectly damped, the pointer has an initial overshoot of a few per cent
and then very quickly settles to its correct indication. It is the aim
of instrument designers to achieve this response.

Damping is obtained by extracting energy from the moving
system as follows. In the moving-coil meter, the coil is wound on
an aluminium former, and when the former moves in the magnetic
field of the permanent magnet, a current (known as an eddy cur-
rent) is induced in the aluminium former. This current causes pow-
er to be consumed in the resistance of the coil former, and the ener-
gy associated with it damps the movement of the meter.

REQUIREMENTS OF ANALOGUE INSTRUMENTS
Any instrument which depends on the movement of a point-
er needs three forces to provide proper operation. These are:
a) a deflecting force;
b) a controlling force;
c) a damping force.
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The deflecting force is the force which results in the move-
ment or deflection of the pointer of the instrument. This could be,
for example, the force acting on a current-carrying conductor which
is situated in a magnetic field.

The controlling force opposes the deflecting force and en-
sures that the pointer gives the correct indication on the scale of the
instrument. This could be, for example, a hairspring. The damping
force ensures that the movement of the pointer is damped: that is,
the damping force causes the pointer to settle down, that is, be
“damped”, to its final value without oscillation.

WATTMETERS

As the name of this instrument implies, its primary function
is to measure the power consumed in an electrical circuit. The
wattmeter described here is called an electrodynamic wattmeter or
a dynamometer wattmeter. It has a pair of coils which are fixed to
the frame of the meter (the fixed coils) which carry the main cur-
rent in the circuit (and are referred to as the current coils), and a
moving coil which is pivoted so that it can rotate within the fixed
coils. The moving coil generally has a high resistance to which the
supply voltage is connected and is called the voltage coil or poten-
tial coil. The pointer is secured to the spindle of the moving coil.

Dynamometer wattmeters can measure the power consumed
in either a d.c. or an a.c. circuit.

Hairsprings are used to provide the controlling force in
these meters, and air-vane damping is used to damp the movement.
The power consumed by a three-phase circuit is given by the sum
of the reading of two wattmeters using what is known as the two-
wattmeter method of measuring power.
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V1. PERSONAL PROTECTIVE EQUIPMENT
1. Read and translate the text.

Personal protective equipment (PPE), also known as per-
sonal protection wear, is any type of clothing or equipment worn by
a person to protect them from some specific hazard. Typically, this
is protection from any physi-
cal, radiological, electrical, chemical, biological, mechanical,  or
other threat in the workplace.

Types of Personal Protective Equipment

Workplaces are responsible for providing their employees
with the proper types of personal protective equipment based on the
specific hazards that exist in the facility. There are many types of
PPE available to keep people safe. The following are some catego-
ries of personal protective equipment and the options within them.
Breathing Protection | Respirators

Respirators are a type of personal protective equipment de-

signed specifically to protect the lungs of the people wearing them.
They can help filter out dust, debris, chemicals, and many other
potential dangers. There are many types of respirators used for
PPE, including:

e Basic Facemask - A facemask can minimize the risk of ex-
posure to simple biological contaminants, dust, debris, and
other harmful impurities in the air. In a pinch, even a sim-
ple handkerchief could serve as a facemask (though not
recommended for regular use).

o Filtered Respirator - If there are known impurities that can
cause serious damage or illness, having a filter on the respi-
rator is important. There are many types of filtered respira-
tors available depending on how many impurities need to be
removed.
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Self-Contained Breathing Apparatus - In situations where
the air is extremely toxic, a self-contained breathing appa-
ratus allows the employee to bring a supply of fresh air with
them. This is also used when there is no oxygen to breath,
such as under water.

Many chemicals and other materials can cause
serious injuries or illnesses when they come in con-
tact with the skin. When working with these hazards,
having proper personal protective equipment is ex-
tremely important.

Protective Clothing - The most common type of skin pro-
tection equipment is general protective clothing. Something
as simple as a lab coat helps reduce the risk of getting
splashed with potentially hazardous solutions. While it isn't
a high level of protection, it is sufficient for many situa-
tions.

Plastic Gloves - Plastic (or latex) gloves are among the
most common types of skin protection equipment. They can
keep a wide range of hazards away, including biological
and chemical solutions.

Cut-Resistant Gloves - Employees who work with sharp
objects should wear cut-resistant gloves. These gloves are
made of special materials that prevent blades from slicing
through them.

Heat-Resistant Clothing - When working with fire or other
high temperature hazards, employees should wear heat-
resistant clothing. This could be heat-resistant gloves or it
could be an entire suit, depending on the situation.
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Electricity-Resistant Clothing - When working with or
around high voltage areas, having PPE that can reduce the
risk of electrical shock is essential. This could be rubber
boots, gloves, or an entire body suit.

Face Shields - Face shields reduce the risk of having some-
thing splash up into the face, causing damage. Whether
working with hot items, corrosive materials, or biological
materials, face shields can protect one of the most vulnera-
ble parts of the body.

Hard Hats - Hard hats are a great way to keep someone's
head safe when working in an area where something could
fall on it.

2. Translate the words in bold using a dictionary and try to ex-
plain them in English. Give their synonyms and make sentences
with them.

3. Read and translate the following text.

Eye Protection

Protecting the eyes is extremely important because even a mi-
nor accident can cause long-term eye damage or even blindness.
Here are several of the most common types of eye protection
equipment:

Goggles - Simple safety goggles provide a strong layer of
protection to the eyes. This is good for preventing objects
from flying into the eyes such as sawdust, stones, and
shards of glass.

Welding Masks - While welding masks sometimes cover
the entire face, their main function is to protect the eyes
from the extremely bright light of a torch. These masks are
darkened significantly to prevent the light from reaching
and damaging the eyes.
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e Sunglasses - This is a simple type of PPE that most people
never give a second thought. If you're regularly working in
the sun or around bright lights, wearing sunglasses can help
prevent many eye conditions down the road.

Hearing Protection
Protecting the hearing of employees is very important, but can
be difficult. Many people don't notice when they are working
around the constant noise of a factory or other workplace. While it
may not be something people realize is happening, this can cause
significant damage to the hearing over time. Wearing personal
protective equipment for the ears is critical.

o Ear Plugs - Ear plugs are easy to use and provide a fair
amount of protection by preventing loud noises from enter-
ing the ear at all.

o [Ear Muffs - Ear muffs go over the entire ear, and when
worn properly, can provide a significant amount of noise
reduction.

e Electronic Ear Muffs - These advanced hearing protection
devices work like ear muffs to stop the noise from coming
in, but also have an electronic microphone that picks up
voices and other noises and then plays them into the ear so
people can still hear. The sounds are played at a low level
so they do not cause damage.

There are different types of personal protective equipment for just
about every situation. Figuring out what type is needed in a facility
is a matter of evaluating the risks and determining what PPE can
offer the needed protection.

4. Match the words (1-10) with their definitions (a-j). Translate
the words using a dictionary, and then make up your own sen-
tences using them.

1. goggles a. broken pieces of something

2. sawdust b. a liquid into which a solid has
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been mixed and has dissolved

3. voltage c. a device worn over the mouth
and nose to prevent harmful
substances from being breathed
in

4. debris d. something that is dangerous

and likely to cause damage

5. shards of glass

€. poisonous

6. solution

f. the fact of experiencing some-
thing or being affected by it be-
cause of being in a particular
situation or place

7. respirator

g. special glasses that fit close to
your face to protect your eyes

8. hazard h. very small pieces of wood
and powder that are produced
when you cut wood with a saw

9. toxic I. pieces of broken glass, cup,

container, or similar object

10. exposure

J. the force of an electric current,
measured in volts

5. Find 10 words connected with protective equipment hidden in

the grid.
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6. Match the left and the right.

1. welding mask a. bepymu

2. ear plugs b. macka mns 3ammMTH JUIA
CBapIKKa

3. ear muffs C. 3HAUUTENBHBIN yIIepO

4. noise reduction

d. 3alluTHas1 MacCKa

5. significant damage

€. IMPOTHBOLIYMHBIC HAYITHUKHA

6. face shields

f. TepmocToiikast omexIa

7. heat-resistant clothing

g.  momioueHue/yMEHbIICHUE
uryma

8.  self-contained
apparatus

breathing

h. 3amurHas kacka

9. harmful impurities

I. Bpe/IHbIC PHUMECH

10. hard hats

J. MPOTHBOra3 C 3amacoM KHCJIO-
pona
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