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PREFACE

The present teaching-aid is aimed to those roho study or are interested
in electronic anf radioelectronic engenering. It is an attempt to complile a stydy
guide on the very basic elements of the subject. The teaching-aid book is
recommended as an aid in mastering the techniqul of translation of
protessional technical texts and in developing oral skills of radio-technical
practice.

It is intended for the students possessing pre-intermediate level of
general English.

The texts were closen according to the subjects the students deal orith
during the course and may by studied irrespectively of each other by the
students of different groaps of the faculty.

The texts were selected from orarions foreign books and journals.

The teaching-aid consists of 14 texts writh notes and exercises. There are
also some illustration to the texts.

The vocabulary writh the transcription at the end of the book is
considered to make students easier work and better understand the subject.



THE NATURE OF ELECTRICITY

It is well known that all substances are made up of small particles, called
molecules. The molecule is so small that it is invisible through the ordinary
microscope. More recently, the molecule has been found to be made up of
much smaller particles called atoms. The atom itself is made up of protons and
electrons, which are minute masses with positive and negative charges of
electricity. The first laws of electrical charges are as follows: like charges repel
each other. Unlike charges attract each other. It is the attraction between the
protons of the nucleus of the atom and the rotating electrons that holds the
electrons in their orbit.

The mass of the proton is much greater than that of electron. This is why
we find the electron doing all the moving; the proton is so heavy it remains
stationary.

Scientists have told us that an electron can leave its atom and move over
to the next atom. The stream of electrons moving along from atom to atom is
called an electric current. The unit of current is called the ampere. An atom or
molecule that has lost or gained an electrical charge is called an ion.

A material in which the electrons are loosely bound so that they flow
readily from one atom to another is a good conductor (copper, silver,
aluminum). A material in which the electrons are tightly bound is an insulator or
non-conductors (wood, rubber, glass).

Two things are necessary to cause an electric current to flow: 1. a
complete circuit or electrical pathway, and 2. a driving force, called an
electromotive force (emf).

In the first case any conductor may be used, an electromotive force is
usually supplied by a battery. A battery has a surplus of negative (-) charges on
one plate; if a copper wire is run from the (-) charged plate of a battery around
to the other plate, a current flows. If a small light bulb is placed in the circuit, it

will light, giving evidence ofl a current flow.

If we substituted a generator for the battery we should have a typical
lighting circuit.

The extent to which a material resists the flow of an electric current is
called resistance and is measured in ohms. Copper wire has a very low
resistance but such substances as porcelain have extremely high resistance.

If we could look inside a wire carrying a direct current, we should see
electrons moving from atom to atom in continuous flow.

However, if we could examine a wire carrying an alternating current, this
would not be the casez. The electrons move in one direction, stop, move in the
other direction, stop, and then repeat the process.

A complete cycle consists of two alternations. The amplitude of the wave
represents the strength of the current or the number of electrons moving.



Notes to the Text

1. ... giving evidence of - ... cBuoeTenbLcTByA
2. This would not be the case — 310 6bI110 6bI HE Tak

Obligatory Word and Expression List

to be invisible loosely (tightly) bound
particle circuit
positive (negative) charge electromotive force
to repel wire
to attract to give evidence of
an electric current to measure
insulator resistance
cycle
Exercises

|.Read, translate and study the text
Il. Answer the following questions to the texts

1. What are all substances made up of?

2. What is atom? What are the first laws of electrical charges?
3. Why does the proton remain stationary?

4. What holds the electrons in their orbit?

5. What represents an electric current?

6. What is an ion?

7. What is the difference between a conductor and an insulator?
8. What is called resistance?

9. How many alternations does a complete cycle consist of?

lll.Put six questions to the text
IV.Give antonyms to the following:

positive, like charge, to attract, to loose, tightly bound, conductor, to
leave, low, to do all the moving



V. Give English equivalents to the following words and use them in your
own sentences:

COCTOSATb U3, OblTb HEBUOAUMbIM, 3aMKHyTasi Uenb, MNOMECTUTb,
CcBUOEeTenbCcTBOBATb, MNpeactaBnsaTb CcoboW, 3acTaBnsaATb, 4Ype3BblYaliHO
OonbLLOe CoNpoTUBMEHME, 3TO HE TaK, 3aMEHUTb YTO-TO

VI. Give Russian equivalents to the following words in everyday life and in
this text:

like, to attract, current, to supply, a plate, direct, wire, to gain

VII. Give other words of the same root and state what parts of speech
they are:

to attract, to move, to loose, to flow, to resist, to alternate, electric

VII. Give the three forms of the following:

to repel, to find, to leave, to loose, to bind, to run, to attract
VIIl. Translate from Russian into English:

1. '3BECTHO, YTO MOJIEKYSTbl COCTOSAT M3 MefNbYanlunx YacTuL-aTOMOB.

2. Kaxxgbln aTOM COCTOMUT U3 g4pa U HECKOSTbKMUX 3NTIEKTPOHOB.

3.0neKTpoH npeactaBnser cobon  MenbYamwyrd — Yactulgy — C
oTpuUaTenbHbIM 3apsa0M.

4. ONeKTPOHbI BpaLLaoTcs BOKPYr siapa ¢ 60nbLLION CKOPOCTLIO.

5.Korga atom npuobpetaeT oauvH wunn 6Gonee 3MNeKTPOHOB, OH
CTaHOBUTCA OTpMUATENbHO 3apsi)KeHHbIM MOHOM.

IX.Fill in the words omitted

1. All substances are known to be made up of small particles, called ...

2. The atom is made up of ... and ..., which are minute masses with
positive and negative charges of electricity.

3. The proton is so heavy it remains ... .

4. The stream of electrons moving along from atom to atom is called an ...

5. The only way to charge an atom positively is to take an .. away from it.
6. A material in which the electrons are tightly bound is

7. An electromotive force is usually supplied by a ... .

8. The abbreviation emf represents ... .



9. The resistance is measured in ... .

10.In a wire carrying a ... current electrons move from atom to atom in
continuous flow.

Xl. Insert prepositions:

1. All substances are known to be made up ... molecules. They are
invisible... the ordinary microscope.

2. The nucleus consists... a number protons, each with a single positive
charge and (except for hydrogen) one or more neutrons which have no charge.

3. Proton is minute mass ... positive charge.

4. An electric current represents the stream of electrons which move
along... atom ... atom.

5. An electromotive force is usually supplied ... a battery.

6.1f a small light bulb, placed in the circuit lights, it gives evidence ... a
current flow.

XII.Choose the appropriate word from the brackets:

1. The electrons are minute masses with (positive, negative) charges.

2. Like charges (repel, attract) each other.

3. (the proton, the electron) does all the moving.

4.In a good conductor the electrons are (loosely, tightly) bound.

5. Rubber is a good (conductor, insulator).

6. Porcelain has extremely (high, low) resistance.

7.1n a wire carrying a (direct, alternating) current electrons move in one
direction, stop, move in the other direction, stop and then repeat the process.

XIIl. Retell the text, using the new words from the text
IRCUITS

In an Electric Current, Electrons Do the Moving.
An electric current has been defined as a flow of electrons in a conductor.

It is the electron which does the moving because it is only times as heavy as1
the proton. Early experimenters in electricity thought the proton, or (+) charge,
did the moving. In radio, however, and especially in the study of the vacuum
tube, it is desirable to think of electric current in terms of electron flow.
Therefore when we speak of (electron flow as electric current, we mean a flow
of electrons from (-) to (+).

Ohm's Law. The two requirements for an electric current are an
electromotive force, or driving force, and a. complete circuit. Let us make an

. , . 2 .
experiment with an electric lamp. If we adjust  resistor so that there is more
resistance in the circuit, the lamp becomes dimmer, showing that the current is
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smaller. The electromotive force of the battery has not been changed. Thus we
see there is a relationship between current and resistance. This is not hard to
understand; for when the resistance is increased, it is more difficult to push a
current through it. If there is no more electromotive force available, then the
current will of course become smaller. However, if two dry cells are used
instead of one, the electromotive force will be increased, causing a large
current again to flow.

Therefore we conclude that there is a relationship between current,
resistance, and electromotive force. This relationship is known as Ohm's law.

Series Circuits. When a resistance is connected in s.eries3 with a lamp
and battery, the lamp burns dimly because of the resistance. If we add another
resistance, the lamp bums even more dimly, which tells us that in order to find
resistance, the total resistance, we must add resistance to the resistance.
When resistances follow one another as they do in our example, they are said
to be in series. When resistances are connected in series in a circuit, the total

resistance is found by adding the separate resistors. The total resistance R = R|

+ Ro. Since the total resistance is greater than R), it is to be expected,
according to Ohm's law, that the current should become smaller and the lamp
burn more dimly.

o . .. 4 . .
Parallel Circuits. In radio circuits ,we frequently find resistances

. 5 : : ., 6 .
connected in parallel”, or running side by side .In such cases it is often
necessary to find the total resistance Since the current will now have two paths
to travel at the same time, it will require less electromotive force to cause the
current to flow than it would if there were only one resistance. This circuit may
be compared with two highways running side by side, which carry more traffic
than one highway, Likewise, when two resistors are connected in parallel, the
total resistance is always less than the resistance of the smaller of the

resistors. To make computations, it is necessary to work out a formula
mathematically.

Sometimes we wish to know how easy it is for a current to flow through a
circuit. This property of a circuit is called conductance and opposite, or
reciprocal, of resistance. Thus I/R gives conductance, and the unit of
measurement is the mho, which is ohm spelled backward.

A useful form of parallel resistors is the Wheatstone brldge an important
electrical instrument used for measuring resistance.

Notes to the Text

1.To be 1/1845 times as heavy as ... - 6biTb B 1845 pas nerde, 4yem
2.To adjust - yctaHaBnuBaTb

3. To connect in series - coeAnHATbL NocneaoBaTernbHO

4. Radio circuit - BbICOKOYACTOTHbIN KOHTYP

5. To connect in parallel - coeguHaTb napanneneHo

6. Side by side - pagom



7. To work out - pelwnTb
8. Wheatstone bridge - MOCT conpoTuBRAeHNs, MOCT YUTCTOHA

Obligatory Word and Expression List

vacuum tube available
electromotive force to make an experiment
complete circuit to enable
resistor property
to increase to do the moving
to cause to flow
to connect in series computation
dry cell
to connect in parallel
conductance

Exercises

|.Read and study the text
Il. Answer the following questions:

1. What is electric current?

2. Why does the electron do the moving?

3. How do electrons flow?

4. What are the requirements for an electric current?

5.What is a relationship between current, resistance and electromotive
force?

6. What is a series circuit?

7.What is the total resistance equal to in series circuits?

8. When are resistances connected in parallel?

9. Where are resistances connected in parallel used?

10.What is the total resistance equal to in parallel circuits?

11. What is conductance?

12.What is the unit of resistance?

13.What is the unit of conductance?

14.For what purposes do we use the Wheatstone bridge?

lll.Insert prepositions and adverbs:
1. Electrons flow ...(«) ... (+) in a conductor.

2.1f we take two dry cells instead ... one we shall increase the
electromotive force.
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3. If resistors are connected ... series, ... order to find the total resistance
we must add the separate resistors.

4.According ... Ohm's law the increasing of resistance causes the
decreasing of the current.

5. If we have three resistors of different sizes, connected in series, we find
that the electromotive force required to push the current .., each of the three
resistances is proportional to the size ... each resistance.

6. In radio circuits resistances are connected ... parallel that is they run
side ...side.

7. The unit of measurement of conductivity is Mho, that is Ohm spelled ...

8. Sometimes it is desirable to know how easy itis ... a current to flow ... a
circuit.

9. This property is exact opposite ... resistance.

10. The Wheatstone bridge is used ... measuring resistance.

IV.Give English equivalents to the following:

9NEeKTPUYECKU TOK, COMPOTUBIIEHUE, SNEKTPOABMXKYLWAs cuna, genatb
BblMUCMNEHUS, NPOBOAUTL OMbIT, obpaTHaa BenuvyvMHa, edvHuua U3MepeHus,
coegVHUTbL nocnegoBaTenbHO (MapannenbHo), B3anMOCBSA3b, Bbi3bliBaTb (ObIThb
NPWUYNHOM), MPOBOAMMOCTb, CBONCTBO

V. Make up sentences using the above words and expressions

VI. Identify the following symbols and terms: -, +, emf, ohm, mho

VII. Give the degrees of comparison of the following adjectives:

little great
small difficult
dim hard

VIIl. Give three forms of the following verbs: to think to find

to know to call

to increase to spell

to connect to use

to say to become

IX. Which choice or choices in the parentheses or brackets are correct for
the following?
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1. An electric current is the motion of (electrons, protons, atoms) through
a conductor.

2. Speaking of electric flow as electric current, we mean a flow of
electrons from (+) to (-) or from (-) to (+).

3. If we increase the resistance in a complete circuit the current becomes
(smaller, larger).

4.1f we use two dry cells instead of one, electromotive force will be
(decreased, increased).

5.1f we add another resistance to the series circuit the lamp burns
(brightly, dimly).

6.In order to find the total resistance in series circuit we must (add,
subtract, multiply, divide) the separate resistors.

7. The total resistance in parallel circuit is (less, more) than in separate
resistor.

8. The unit of resistance is (mho,ohm).

X. Make two diagrams of electric circuits (in series, in parallel) and
explain their use

XI. Give derivatives to the following: to desire electric to conduct dim

to resist relation
to computeto require

XII. Put 10 questions to the text

XIlI. Retell the text, using words and expressions from the Obligatory
Word List

XIV. Translate from Russian into English:

1. QneKkTpuyecknii TOK NpeacTaBnseT coboin NOTOK SMEKTPOHOB B
NPOBOAHMUKE.

2.BHayane 3KcnepuMMeHTaTopbl CYUTaNM, 4YTO UMMEHHO  MPOTOH
coBepLUaeT OBUXEHME.

3. Ans BO3HUKHOBEHUA 3NEKTPUYECKOro TOKa HeobxoanMbl ABa YCroBUS:
AMEeKTPOABMXKYLLAA CuUa U 3aMKHYTas Lienb.

4.13BECTHO, 4YTO MeXOy ONEKTPUYECKMM TOKOM, COMPOTUBIIEHMEM U
3MEeKTPOaBMXYLLIEN CUMOK CyLLEeCTBYET B3aUMOCBA3b.

5. Ecnu Mbl yBENNUYMM COMPOTUBIIEHNE B LIENU, TO TOK YMEHBLLNTCA.

6. pn nocnepoBaTesibHOM COEMHEHUU CONPOTUBNEHUA CreayT OAHO
3a Apyrum.

7.06wee conpoTMBneHne B nocnegoBaTeNibHOM LEenM paBHO CyMMe
OTAESbHbIX COMPOTUBIEHUI, BXOAALWMX B 3TY Lenb.

12



8. B pagnokoHTypax 4acTo MCNosb3ytTCsl CONPOTUBIEHNS, COEANHEHHbIE
napannesnbHo.

9.06Lwee conpoTuBneHne B NapanfenbHOM Lenu Bcerga MeHbLue
CaMOro MeHbLLEro CoOnpPoOTUBIIEHNS, BXOOALErO B 3TY Lenb.

10. BennumHa, obpaTHasi ConpoOTUBNEHNIO, Ha3blBaeTCHA NPOBOANMOCTbIO.

11.Moct YuTcToHa npeacrtaBnseT cobon anekTpudecknn npubop Ans
N3MEpPEHNS CONPOTMBIIEHUS.

WAVES

If we could look inside a wire carrying a direct current, we should see

: . . 1 :
electrons moving from one atom to another in a continuous flow™. However, if
we could examine a wire carrying 60-cycle alternating current, this would not be

the casez. The electrons move in one direction, stop, move in the other
direction, stop, and then repeat the pro-cess. They make no progress but
merely move backward and forward, backward and forward, sixty round trips
per second.

An alternating current is usually represented as the loop rising above the
line representing the motion to the right, crossing the line representing no
motion at all, falling below the line representing motion to the left. This is often

) 3 : .5
called a sine curve” One loop of the curve is called alternation™; a complete

6 : . : :
cycle” represents two alternations, i.e. a return to the starting point of the
electrons; the amplitude of the wave represents the strength of the current or
the number of electrons actually moving. The frequency of the alternating
current is the number of complete cycles per second.

It is well known that in order to keep a current flowing, one must have an

electromotive force7. This electremotive force (emf) also changes with the
frequency exactly the same as the current does.
Sometimes, as when an alternating current is flowing through a coil of

wire, the current is held back™ while the voltage is allowed to surge ahead™ In

this case, the current is said to lag behind™ the voltage or is out of phase
with the voltage. If a_condenser is connected in a circuit, the current will be

found to get ahead12 of the voltage, or will lead the voltage, by a certain
amount. The difference between the voltage and current at any particular

instant in the circuit is called t{‘f phase angle 15
This phase relationship™  depends upon power factor” . The power is the

product of voltage times amperage™ . It is measured in watts. When the power
iIs maximum the current and voltage are in phase, hut when the power is not a
maximum, they are out of phase. So it is necessary to keep the power factor as
high as possible.

13



SOUND WAVES

Sounds are produced by vibrations and are carried through the air by the
bumping of molecules against each other. The motion of molecules is carried
from one group to another so that the sound wave, or compression of
molecules, travels through the air at about 340 m.per second17.

Sound waves travel much faster in water, iron and steel.

The problem of measuring the velocity of sound is not a difficult one. But

the intensity of a sound is a relative quantity18 . For example, if the sound in an
institute hall is ten times as great as the sound in a home, it is said that the
institute hall sound is | bel louder than the sound in the home. The unit of
relative intensity, the bel, is named after Alexander Graham Bell. Since the bel
is a very large unit, it has been divided into ten parts, called decibels(db). Thus
a decibel is 1/10 bel.

There are three factors that control the character of the sound:

1)its amplitude, or loudness - the height of the waves;

2)its frequency, or pitch - the number of vibrations per second;

3)its quality, or the number and strength of the over tones20 or
harmonics present. The radio operators are particularly interested in sound in
its connection with radio, especially at two points:

1)where the sound waves are changed into electric waves in the
transmitting station, and;

2)where the radio waves axe changed back into sound waves at the
receiving end.

At the transmitting stations the sound waves are converted into

electric waves by means of different microphones (carbon, crystal
,velocity, dynamic - type, etc).

At the receiving end of the radio system the radio

waves are changed back into sound waves. It is done by means of

different headphones ! or loudspeakers.
Notes to the Text

1. In a continuous flow - HenpepbIBHbIM MOTOKOM

2. This would not be the case - 370 O6bIno 6bI HE Tak (Aeno obcTosno bbl
NHa4e)

3. A sine curve - cuHycouaa, CuHycounganbHas KpmBas

4.Loop - BUTOK, NeTnd

5. Alternation - nonoBnHa nepuoga

6. Complete cycle - nonHbIN nepuog,

7. An electromotive force (emf) - anekTpoasmxywasa cmna(a.4.c)

8. Is held back - 3agepxunBaetcs, 3ameansieTcs

9. To surge ahead - 3gechb - ycunmsaTb (Hanpsi>XeHue)
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10.To lag behind - otcTtaBaTtb oT

11.0Out of phase - He coBnagatoT no ¢pase

12.To get ahead - onepexaTb

13.Phase angle - pa3oBbin yron

14.Phase relationship - cooTHoweHue a3

15. Power factor - dpaktop MOLLHOCTU

16. The product of voltage times amperage - npon3BegeHne HanpsXKeHns
Ha cuny Toka B amnepax

17. At about 340 m.per second - co ckopocTbto NpumMmepHO 340 m/c.

18. A relative quantity - oTHocuTenbHasa BeNM4YnHa

19. Pitch - BbicoTa TOHa

20.Overtones - 06epTOHbI, BbICLLUNE FAPMOHUKM

21.Headphones - ronoBHon TeniedoH (HayLLHWKN)

Obligatory Word and Expression List

wave amplitude measure quantity

flow frequency to time quality

loop electromotive force power factor pitch

sine curve to lag behind sound overtone

alternation to get ahead motion to convert

velocity out of phase by means of cycle
Exercises

I. Read and study the text
II. Answer the following questions:

1. What Is a direct current?

2.Do the electrons make any progress in a wire carrying alternating
current?

3. How is the alternating current represented?

4. What does the loop above (below) the line represent?

5.That is called a sine line?

6. How many alternations does a complete cycle represent?

7.1s the strength of the current represented as the amplitude of the
wave?

8. What is the frequency of the alternating current?

9. What must we have to keep a current flowing?

10.How does an emf change?

11.1s it possible to hold back the current?

12.When do we say that the current is out of phase with the voltage?

13.When does the current lead the voltage?
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14.What is called the phase angle?

15.What does the phase relationship depend upon?

16.How is the power measured?

17.When are the current and voltage in phase?

18.Why is it necessary to keep the power factor high?

19. How are sound waves produced?

20. What is the velocity of sound?

21.Where do sound waves travel faster: in air, water or in steel?

22.Why do we say that the intensity of a sound is a relative quantity?

23.What is the unit of sound intensity?

24.\What factors control the character of the sound?

25.Where are sound waves changed Into electric waves? By means of
what devices is it done?

26.Where are radio waves changed back into sound waves?

lll.Insert prepositions and adverbs:

1. The electrons move ... one atom ... another ... a continuous
direct current flow.
2. ... an alternating current flow the electrons only move ... and... ...
any progress.
3. The loop raising ... the line represents motion ... the right, falling
... the line represents motion ... the left.
4.The frequency ... the alternating current is the number ... cycles ...
second.
5. The electromotive force changes ... the frequency.
6. The current is flowing ... the wire.
7.When the current lags ... the voltage it is said to be ... ... phase
... the voltage.
8. The phase relationship depends ... the power factor.
9. The power factor should be kept ... high ... possible.
10. Sounds are carried ... the air ... bumping molecules ... each other.
11.The bel is divided ... ten parts, called decibels.
12.The pitch is the number ... vibrations ... second.
13. The sound waves may be changed ... electric waves.
14.The changing ... waves is done ... means ... different devices.

IV.Give English equivalents to the following:
MPOBOSMOKA, MOCTOSIHHLIM TOH, MEPEeMEHHbIM TOK, ABWKEHME BNEBO
(BnpaBo), cuHycomnpa, Yyacrtora, 3.4.C., OTCTaBaTb, onepexaTb, casur rno ¢ase,

dakTop MOLLHOCTU, CKOPOCTb 3BYKA, OTHOCUTENbHAsA BENMYMHA, FPOMKOCTb,
BbICOTa TOHA, KAYeCTBO 3BYKa, U3MEHSATL(CS1), C NOMOLL LI

15



V. Make up sentences using the above words and expression

VI. Give antonyms:

move to fall great
backward left to return
above to lag behind direct

VII.Give synonyms:

trip to get ahead amount
loop great particular
change intensity amplitude

VIII. Spell the words given in phonetic transcriptions:

["O:1tWnertiN] [i8 zxmin] [Tru:]
["LItWnezogn] [RWV] ['sWRzt]
["fri:Rwgnsi] ['meZzqd] ['sWin]
[feiz] ['kxrqkiq] ['kwOliti]

IX. Choose the appropriate word from the brackets:

1.In the (direct, alternating) current flow the electrons move only in one
direction.

2. The curve (above, below) the line represents the notion of electrons to
the left.

3. One loop of the sine curve is called (cycle, alternation).

4.The strength of the current is represented by the (amplitude,
frequency).

5. When the power factor is (high, low) the current and voltage are out of
phase.

6. Sound waves travel faster in (air, water).

7. The (loudness, pitch) depends on the number of vibrations per second.

8 .The sound waves are changed into electric waves in the (transmitting,
receiving) stations.

9. The radio waves are converted into sound waves by means of the
(microphone, loudspeaker).

X. Put five questions to the text
X. Retell the text using words and expressions from the Obligatory Word

List
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XII. Translate into English:

1.OCTOSIHHBLIM TOK MOXHO MpeacTaBUTb B BMOE HEMNPEPbLIBHOIO MOTOKa
9I1EKTPOHOB.

2.Mlpn nepexofge 3Ha4YeHUs1 CUHYcoMObl Ha oOTpuuaTenbHOW obnactu
B 0611acTb NONOXNTENbHbIX 3HAYEHUIN SNEKTPOHLI ABUral0TCS BNpago.

3. TMonHbIM Nepuoa COCTOUT U3 ABYX MNONynepuoaos.

4. AMNNUTyOa BOMHbI AaeT npeacraBfieHne o cure Toka.

5.0na Toro 4Tobbl 3acTaBUTb 3NEKTPOHbLI ABUraTbCHd, Heobxoauma
aneKkTpoaBMXKyLLasa cuna.

6. Tok MOXeT nMbo oTcTaBaTb OT HaNpPsSXKeHUs1, NMMOO onepexaTb ero. ATo
SIBMIeHWe HasblBaeTCcHd CABUIOM No goase.

7. CooTHoweHne a3 3aBucuT OT dhakTopa MoOLIHOCTU. Yem OGonblue
MOLLHOCTb, TEM MeHbLLEe caBUr Mo dase.

8.3Byk co3gaetcs B pesynbrate KonebaHun Momnekyn BO3gyxa Wnu
ApYyroro BeLlecTsa.

9. IHTEHCUBHOCTb 3BYKa ABMISIETCA OTHOCUTENBHON BESTMYNHOMN.

10. pOMKOCTb 3BYKa XapakTepusyeTca aMnimTygon Unn BbICOTOW BOSTHbI,
a BbiCOTa TOHA - ee 4YacTOTOM.

11.KayecTBO 3BYyKa onpenensercsa Koim4ecTtBOM U CUINON rapMOHMUK.

12.PagnonHxXeHep [OOMKEH 3HAaTb MHOrMMe BOMPOChl, CBS3aHHble C
aKyCTUKOWN.

13.Ha nepeparowmx CTaHUMAX 3BYKOBbIE BOSIHbI MpeBpallalTcs B
31IEKTPUYECKME C MOMOLLBIO Pa3fNYHbIX MUKPOKOHOB.

14.PenpoaykTtop nNpuMEMHOW CTaHuuM npeobpasyeT anekTpuyeckue
BOJIHbI B 3BYKOBbIE.

15. CywecTByeT MHOIO pasfnyHbIX TUNOB NPUEMHUKOB U NepeaaTynkos.

RADIO WAVES

Radio waves, or electromagnetic impulses, travel through space with the
speed of light. They differ from other electromagnetic waves only in frequency.

Radio waves are said to occupy the band of frequencies™ from 10,000
per second up to 3,000,000,000 or more per second. The velocity of the
wave equals its frequency multiplied by2 its wavelength. It is approximately
300,000,000 meters per second. 3Frequencies of long radio waves are
expressed in kilocycles per second™; frequencies of short and ultra-short
radio waves, in megacycles per second .

Radio waves are sent out in all directions from a transmitting antenna.
The part of the wave remaining close to the earth is called the ground wave .
After it has travelled a few hundred miles or less, its energy is absorbed by the
earth and it can be heard no longer. Broadcasting frequencies are not
absorbed so quickly as the high and ultra-high frequencies; therefore, the
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ground wave from broadcasting stations6 can be h;ard at a greater distance
than the ground wave from high-frequency stations .

The high-frequency waves (the sky waves) strike the ionosphere and
turn back toward the earth again« After being returned to the earth the wave is
reflected upward and so on. It is called a multi-ﬂ)op. The distance between
these reflected waves is called a skip distance 1

If the ground and sky wave reunite in phase™ ", the signal will be
strengthened. If, however, they reunite out of phase, they will conceal 15
each other and silence will result. Such a phenomenon is called fading
It occurs periodically with changing the ionosphere.

RADIO WAVE MODULATION

All waves are represented graphically by the sine curve. The height
gives the amplitude (or strength) of the radio wave; the distance between
Identical places on the curve, one wavelength™; and the number of waves
per second, the frequency.

Modulation is thought to be the combination of a sound wave (low
frequency) with a radio wave (high frequency).

When the sound wave affects the height or %pplitude of the radio wave,
the effect is known as amplitude modulation (AM)~ " . Most broadcasting and
phone communication stations™ employ amplitude modulation.

Another type of modulation, in which the sound waves after being
converted into electric waves are used to affect the frequency of the radio
waves being transmitted, is called frequency modulation (FM)l Frequency
modulation is widely employed by many modern radio communication and
radio broadcasting systems. Thismethod of modulation has many advantages
in comparison with the usual amplitude modulation

There are following ranges™ of the radio waves according to their
lengths:

1.Long waves — waves with wavelengths between 30,000 and 3,000
metres (the respective frequencies are 10 to 100 kc) . In its infancy radio
communication was based exclusively on long waves* The advantage of long
waves is that they offer constant communication distance at any time of day
and year.

2.Medium waves — waves with wavelengths between 3,000 and 200
meters (their respective frequencies are from 100 to 1,500 kc). This range is of
the greatest interest for radio broadcasting and for many marine, aircraft and

military radio telegraph stations. SOS19 signals are sent on this wave range
(the 600-metre wave) by ships in distress.

3.Short waves — waves with the wavelengths between 200 and 10 meters
(1.5 - 50 mc). Lower frequencies of this range (1.5 - 6 mc) are referred to a320
intermediate waves and are used for government telegraph and telephone
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radio communication. Short waves offer vast communication distances in
comparison with other waves and demand relatively low transmitter power

4. Ultrashort waves occupy the following ranges: metre waves —from 10 to
1 metre (30-300 mc); decimetre waves - from 100 to 10 cm (300-3,000 mc);
centimetre waves - from 10 to 1 cm (3,000-30,000mc); millimetre waves — from
10 to 1 mm (30,000-300,000 mc) Waves shorter than 30 cm are sometimes
referred to as microwaves.

In some countries the wavelengths are classified as follows:

V.H.F. — very high frequency (metre waves) U.H.F. — ultra-high frequency
(decimetre waves) S.H.F. — scper-high frequency (centimetre waves) H.H.F. —
hyper-high frequency (millimetre waves)

Microwaves are used in communication, radiolocation and navigation
aids. A vast number of radio-stations can operate simultaneously in the ultra-
short wave range without mutual interference21. These waves are the only
suitable for the transmission of television programmes.

Notes to the Text

1. Band of frequencies — nonoca 4yacTtoT, AnanasoH

2. Multiplied by — yMHOXeHHbIN Ha

3. Kilocycles per second — kunorepu

4. Megacycles per second — merarepu, 10 repu

5. Ground waves - N0OBEpPXHOCTHbIE BOJSTHbI, NPSMbl€ BOSTHbI

6. Broadcasting stations — pagnoBeLlaTesibHble CTaHLUK

7. High-frequency stations — BbICOKOYACTOTHbIE pagnoCcTaHLUnn

8.The  sky-waves —  npoCTpaHCTBEHHble  BOSHbl, HebecHble
(MoHOCEpPHBIE) BOSHbI

9. Amultihop — MHOrokpaTHoe oTpaxeHne BOSTH OT MoHOCdepb!

10.A hop - ogHo oTpaxeHue (BOSTHbl OT MOHOCEpPHI)

11.A skip — npbbkok, ckadok a skip distance - paccTosiHMe ckauyka

12. Reunite in phase - BoccoeauHsaeTca no gase

13. reunite out of phase - He BoccoeauHsaATCA NO (hase

14.Fading — 3aTyxaHue

15.Wavelength - gnnHa BonHbI

16. Amplitude modulation (AM) - amnAnTyaHas Moaynsauus

17.Broadcasting and phone communication stations - cTaHuuu
pagvoBeLLaHns 1 TenedOHHON CBS3N

18. Frequency modulation (FM) - yacTtoTHaa mogynaumsg

19. Range - 30Ha, nonoca, gManasoH; 4anbHOCTb, PaCCTOAHME

20.In its infancy - B nepBoe BpeMs, Ha paHHEN CTagum pasBUTUS

21.S0S "tpaHckpunuumnsa" - curHan 6eacteus COC

22. Are referred to as - 3aecb - Ha3blBaeTcs

23.Without mutual interference - He mewas gpyr gpyry, 6e3 B3amHom
nHTEpdepeHumn
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24. Are the only ones - aBnsi0TCa € 4AMHCTBEHHLIM BUAOM BOJIH

Obligatory Word and Expression List

band of frequencies to strike medium waves
to multiply multihop short waves
kilocycle skip distance ultra-short wave
megacycle to reunite in(out)of phase are referred to as
ground wave wavelength interference
sky waves radio communication long waves
radio broadcasting as follows

range

Exercises

I. Read and study the text
II. Answer the following questions:

1. That is the speed of radio wave travel?

2. How do radio waves differ from the other e.m. waves?

3. What band of frequencies do radio waves occupy?

4.In what terms are frequencies of radio waves expressed?

5. What is the ground wave (the sky wave)?

6. What is called a multihop?

7. What distance do we call a skip distance?

8. When does fading occur?

9. How are waves represented graphically?

10. Is it possible to affect the height of the radio wave?

11.What is the difference between amplitude modulation and
frequency modulation?

12.Where is frequency modulation employed?

13.How are radio waves classified?

14.What is the advantage of long waves?

15.Where is the medium waves range employed?

16.When is a SOS signal sent?

17.Where are frequencies of intermediate waves range used?

18.What waves are used in TV?

lll. Insert prepositions and adverbs:
1. Radio waves travel ... space ... the speed ... light.

2. Frequencies are expressed ... kilocycles and megacycles ...
second.
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3. The ground waves are close ... the earth.

4. The energy ... the wave is absorbed ... the ground.

5. Radio waves are sent ... broadcasting stations.

6. ... the ionosphere, the sky waves travel ... ... the earth and then
they are reflected ... .

7. The skip distance lies ... reflected waves.

8. The ground and sky waves can reunite ... phase or ... ... phase.

9. Fading takes place ... changing the ionosphere.

10. The wavelength is a distance ... identical places ... the curve.

11.Sound waves may be converted ... electric waves.

12.Radio waves are classified ... ... their lengths.

13. Aircraft signals are mainly sent ... the medium wave range.

14.Many stations operate ... mutual Interference.

15. Ultra-short waves are used ... transmitting TV programs.

IV. Supply English equivalents for the following:
nonoca 4actoT, JAnuHa BoOsfHbl, YKB, nNoBEepxHOCTHass BOIHa,
NpoCTpaHCTBEHHAasA BOJIHA, cTaHuumm BY, yaapsaTtb(cs), CKaYoOK.

3aTyXaHue,pacctodHne, B CpaBHEeHUN C, Ounana3oH BOJIH, MNMpPOMYacToTa,

KnaccudpumumpytoTca cnegylowmm obpa3oM, OAHOBPEMEHHO, OTHOCUTENbHO
mManas (bonbluaga) aHeprus

V. Make up sentences using the above words and expressions

VI. Speak about classifications of wavelengths in our country and in other
countries

VII. Put ten questions to the text

VIII. Explain in English the meaning of the following: ground waves fading

sky waves amplitude modulation
skip distance frequency modulation
in (out) of phase radio wave ranges

Is (are) referred to as

IX. Compose sentences using the words and phrases:

1. (frequency, radio waves, to express, kilocycles, in).
2. (electromagnetic waves, to sent, all, in, direction ).

3. (modulation, of, with, to think, to be, the combination of, sound wave,
radio wave).
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4. (for, frequency modulation, to employ, in, broadcasting, radio
communication).
5. (there, to be, some, of, ranges, wavelength ).

X. Choose the appropriate word from the brackets:

1. Frequencies of (long, short) radio waves are expressed in kilocycles per
second.

2. The electromagnetic waves are seat out from a (receiving, transmitting)
antenna.

3. The broadcasting station signals can be heard at a (lesser, greater)
distance than the high-frequency station signals.

4. The signal is strengthened when the ground and sky wave reunite (in
phase, out of phase).

5. When the sound wave affects the (number, height) of radio waves, the
effect is known as amplitude modulation.

Xl. Retell the text using words and expressions from the Obligatory Word
List

XIl. Translate into English:

1. A3BECTHO, YTO paaMOBOSIHbI PACMNpPOCTPAHSAKTCA CO CKOPOCTLIO CBETA.

2. CyLecTBYIOT NPOCTPAHCTBEHHbIE Y MOBEPXHOCTHbLIE PAaAVNOBOSIHbI.

3.Mlpn n3aMeHeHnn CTPYKTYpbl MOHOCKEPLI YacTO BO3HUKAET SIBMEHME,
Ha3blBaeMOe 3aTyXaHNEM.

4.YactoTa paguoBONH onpegensieTca KonMyecTBOM NepuoaoB B
CEKyHAy.

5. AMNNUTygHOM MoaynsaumMen Ha3bliBaeTCcs UBMEHEHNE CUNMbl PA4MOBOSH.

6. O6a Bnga moaynsiumm LWMPOKO MCOSb3YTCHA B CUCTEMAX PagnoCcBA3N
N paguoBeLLaHus.

7.B cooTBeTCTBMM C AfIMHOM pPaguoOBOSNHbI AENATCA Ha HECKOSbKO
AnanasoHoB.

8. MNpenmMyLLecTBO ASIMHHBIX BOSIH B TOM, YTO MX MOXHO MCMONb30BaTh B
noboe Bpemsa n npu nrobon noroae.

9. MHOorne mopckue, aBnauvoHHbIE U apyrme pagmoctaHummn paboTtatoT Ha
ananasoHe cpeaHuX BOSH.

10.Ha pawanaszoHe YKB wMoryt paboTaTb OOHOBPEMEHHO HECKOSbKO
CTaHUMN, He MeLlas apyr apyry.
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PROPAGATION OF RADIO WAVES

Propagation Characteristics.

The, propagation characteristics of a radio wave depend primarily upon
the frequency. The following paragraphls summarize the important v
characteristics of each frequency band™.

1.VLF - very low frequency (10 to 30 kc)2 waves are characterized b

very low ground attenuation™ and very good reflection of sky-wave signals .
These frequencies are therefore useful for very long range communication
systems. The antenna structures are usually very large and expensive The
atmospheric absorption at these frequencies is very small. Propagation is
affected by sunspots and magnetic storms. Daytime ranges of thousands of
miles are possible at these frequencies.

2.LF- low frequency (30 to 300 kc). In this region the ground-wave

attenuation6 is increased. At the high-frequency end of the band the sky
absorption is greatly increased in the daytime. This results in a reduction in the
daytime range to several hundred miles under unfavorable circumstances;
however, longer-distance sky-wave transmission is possible. Low-frequency
antenna structures can be more efficient than vif antennas, which partially
compensates for the increased ground-wave attenuation.

3. MF- medium frequencies (300 to 3 000 kc) include the broadcast range
of 500 to 3500 kc. Antenna systems are usually designed to provide good
ground-wave coverage7 in the region of interest. Coverage can extend for a
distance of approximately 100 miles from the antenna. Beyond this limit sky-

wave coverage is possible at night.

4.HF - high frequencies (3 to 30 mc)g. High-frequency propagation is
characterized by very short ground-wave coverage. Sky-wave transmission is
used exclusively long-range communication. To achieve the best sky-wave
transmission between two points the frequency must be carefully selected. The
optimum frequency will vary with time and ionosphere conditions.

5.VHF - very high frequencies (30 to 300 Mc). In general, frequencies
above 30 MC are not reflected from the ionosphere and sky-wave transmission
is not possible. Ground-wave coverage is affected by refraction and reflection
in the troposphere. Atmospheric absorption is very small.

6. UHF - ultra high frequencies (300 to 3,000 Mc). In this frequency band
atmospheric effects become important. In general, except for certain
frequencies, the atmospheric absorption increases with frequency. The

atmosphere refracts radio waves making "line of sight” transmission1 beyond
the optical horizon possible.

The maximum line of sight range11 depends upon antenna height as

follows: D = /2H, + 1/ZHr12 statue miles for D > Ht,Hr13 . Where H;, H, =
heights of transmitter antenna and receiving antenna, respectively, ft. Equation
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takes into consideration the effect of refraction in the earth’s atmosphere

increasing the line of sight transmission beyond the optical horizon.
7. S H F - superhigh frequencies (3,000 to 300,000 Mc) extend to the
practical upper limit of reiif\ble propagation over an appreciigl le distance. At

frequencies in excess of 10,000 Mc, attenuation due to = precipitation
becomes very pronounced. Very directive antenna systems can be designed at

these short wavelengths.

Scatter Propagation16. Recent investigations in the field of beyond-the-
horizon propagation have shown that ionospheric scattering from the lower E
layer permits the design of practical communication systems in the frequency
range from 25 to approximately 60 Mc ever distances from 600 to 1,200 miles.
In addition, tropospheric scattering permits the design of practical
communication systems over the frequency band of 100 to 10,000 Mc at
distances of up to a few hundred miles beyond the horizon.

Notes to the Text

1. Frequency band — 34. gnanasoH (nonoca) 4actot

2.30 Kc - 30 Kilo-cycles per second — 30 kunorepu (KIMy)

3. Ground attenuation — 3aTyxaHne NOBEPXHOCTHOM BOSHbI

4. Sky-wave signal — curHan npocTpaHCTBEHHOW BOJTHbI

5. Daytime range — paccTosiHue nepegaym B JHEBHOE BpPeEMS

6. Ground-wave attenuation — 3aTyxaHue noBepXHOCTHOW BOJSTHbI

7. Ground-wave coverage — JanbHOCTb Nepeaadn NoBepPXHOCTHOM BOJSTHbI

8. Sky-wave coverage — AaanbHOCTb Nepeaaydn BOSHbI B MPOCTPaHCTBE

9. 30 MC - 30 mega-cycles per second — 30 merarepy, (M)

10.Line of sight transmission — nepepadya B npegenax npsiMon
BUOUMOCTM

11.Line of sight range — ganbHOCTb NPAMON BUANMOCTM

12.D = ,/2H, +/2H, — D is approximately equal to the square root of 2H
sub t plus the square root of 2H sub r

13. D » H;, H, — D is much greater than Hy, H;

14.1n excess of — BinbLue, Yem

15.Due to - bnarogaps (4emy-nmbo)

16. Scatter propagation — paccessHHOe pacnpocTpaHeHne pagnoBOJiH
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Obligatory Word and Expression List

propagation coverage
ground attenuation low frequency
equation to take into consideration
reflection medium frequency
sky-wave signal superhigh frequency
high frequency scatter propagation
absorption ultra high frequency
sky-wave transmission refraction

Exercises

I. Read, translate and study the text
[I. Put 5 questions to the text
[ll. Answer the following questions:

1. Upon what does the propagation of radio waves depend?

2.What frequencies are useful for very long-range communication

systems?

3. What is the atmospheric absorption at very low frequency?

4. At what frequency is the propagation affected by sun-spots and
magnetic storms?

5.How does the efficiency of antenna structures vary with the
increasing of frequency?

6. Why is sky-wave transmission not possible at the frequencies above 30

Mc?

7. At what frequency do atmospheric effects become important?

8. Why is line of sight transmission possible beyond the optical
horizon at ultra high frequencies?

9. What equation shows the dependence of the maximum line of
sight range upon antenna height?

10.What effects are used for beyond-the-horizon propagation at
very high frequencies?

IV. Insert prepositions:
1. The propagation ... a radio wave depends ... the frequency.
2. Very low frequency is characterized ... very low ground attenuation.

3. The atmospheric absorption is very small ... very low frequencies.
4. Propagation is affected ... sunspots and magnetic storms.
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5.Coverage can extend ... a distance ... approximately 100 miles ... the
antenna.
6.The atmospheric absorption increases frequency.

V. Fill in the words omitted:

1. Beyond the distance of approximately 100 miles sky-wave ... is
possible at night.

2. ... of a radio wave depends primarily upon the frequency.

3. The best sky-wave transmission between two points is achieved when
the ...

Is carefully selected.

4. Ground-wave coverage is affected by ... and ... in the troposphere.

5. Very low frequency is characterized by very low ...

6. When we speak about ultra high frequencies, we must take into
...atmospheric effects.

7. This equation shows the dependence of the maximum line of sight
upon ... .

8. Practical communication systems are possible due to tropospheric ... .

VI. Give English equivalents to the following and use them in sentences:

3aTtyxaHue, norsfioca 4acTtoT, NpPOCTpaHCTBEHHAA BOJIHA, paaunyc
nepegadun, npernomMmneHne, otpaxeHume, pacrnpoctpaHeHune, npuHnmMaTtb
BO BHUMaHueE

VII. Give a general description of propagation of radio waves at such
frequencies:

a) very low frequency; b) low frequency, c¢) medium frequency, d) high
frequencies, e) very high frequencies, f) ultra high frequencies,
g) superhigh frequencies.

VIIl. Translate into English:

1. PagnoBOnHbl O4YEHb HU3KMX YaCTOT XapaKTepusyrTcs MasnbiM
KOSpPMUMEHTOM 3aTyxaHuUA.

2. Ha pacnpocTtpaHeHune pagmMoBOSiH O4YEHb HU3KUX YacTOT BIUSAIOT
COJSTHEYHbIE NATHA U MarHUTHbIE Dypu.

3.MornouieHne nNpoCTpaHCTBEHHOW BOJSHbI yBeNnMYMBaeTCA B [HEBHOE
BpeMS.

4.Mepenavya nMpOCTPAHCTBEHHOM BOSfHbI BO3MOXHa Ha ©Gonblioe
paccTosHue.
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5.C yBenuyeHneMm 4acToTbl BO3pacTaeT 3aTyxaHue MOBEPXHOCTHON
BOJTHbI.

6. OnTumanebHass 4actota [gna nepegadn MpOCTPaHCTBEHHOM
BOJTHbI UBMEHSIETCS C UBMEHEHMEM COCTOSIHUA MOHOCMEPDI.

7.06bl4HO  paguoBOnHbI € 4actoton Bbiwe 30 MMy He
oTpaxarTcs OT MoHocdepbl.

8.Ha nepegady nOBEpPXHOCTHOW BOSHbI BIIMKAET nNpenomMmsieHne B
Tponocdepe.

9. MNMornowweHne pagmMoBosH B aTMocepe BO3pacTaeT C HaCTOTOM.

10. Ha cBepXBbICOKNX YacTOTax UCMOSb3yOTCS HanpaBfiEHHbIE aHTEHHbIE
CUCTEMBI.

IX. Retell the text using words and expressions from obligatory
word and expression list

ANTENNAS

Radiation from Antennas.

An antenna is a device used for the purpose of radiating or receiving
radio waves. Alternatively, it may be considered as an arrangement for
matching a transmission line or r-f generator to a propagation path. In the
immediate vicinity of the antenna, the field configuration is called the induction
field. It is

made up of1 complex local fields which die out very rapidly as the distance from
the antenna increases. The only significant field component that exists outside
the immediate vicinity of the antenna is the radiation field. The amplitude of this
field decreases inversely as the range from the antenna.

Antenna Resistance.

In order that an antenna provides a match to a source of r-f energy it must
present a resistive load of the proper value. This resistive load is called
antenna resistance. The total resistance of an antenna is composed of factors
resulting from ohmic loss in the conductors of the antenna, radiation loss, loss
from corona, eddy currents, leakage, etc. For most practical purposes the
ohmic and radiation resistances only need be considered.

Radiation Patterns, Directivity, Gain, and Effective Area.

Antenna systems are usually designed to have radiation characteristics
which vary with the direction from the antenna. A graphical representation of
the radiation of an antenna as a function of direction is called the radiation
pattern. Radiation patterns may be specified in various planes through the
center of the antenna, and such planes usually are chosen to include the
maximum radiation.

A pattern in the horizontal plane is called an azimuth pastern, while a
vertical-plane pattern is called an elevation pattern™. The plane of the pattern is

sometimes related to~ the polarization; for example, an E-plane pattern is one
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measured in a plane containing the electric field. Another classification of
patterns depends on the distance from the antenna.

If the distance is great enough the pattern is a so-called5 Fraunhofer
pattern and its shape is independent of the distance.
This distance is given by
2D? 6
1.0 =2 0
where D - a longest dimension of the antenna system in units

consistent with § and A.

For distance less than that given by Eq.(1), the shape of the
pattern varies with the distance from the antenna. Such patterns are
called Fresnel patterns. Since antennas are ordinarily used only for
ranges greater than that given by Eq.(1), Fraunhofer patterns are the ones
of most interest . Equation (I) is useful in determining the minimum
distance to use in measuring such patterns.

Two important properties of an antenna system are directivity and gain.
Directivity is a function of the radiation pattern and is defined in Eq.(2).

where Ps — power radiated per unit solid angle in a given direction; P, - average
power radiated per unit solid angleg.

Gain on the other hand10 includes the losses in the antenna and is
given in Eq.(3)

P
3.Y =4 =2
P

where P, — total power delivered to antenna terminals. For an antenna
with negligible losses, gain, and directivity are the same.
The effective area of an antenna system is defined as

%7 11
4. a, = e

This quantity is not readily related physically to many types of low-
frequency antennas, but in the case of horns, reflectors, and lenses as
used in the microwave region, the effective area and physical areas are
nearly the same.

Reciprocity.

The properties of an antenna system are, in general, identical for
transmission and reception in the tree space. In particular, the radiation
pattern of an antenna is the same regardless of whether the antenna is
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used for transmission or reception. She power transferred between two
antennas will be the same regardless of which is used for transmission
or reception if the generator and load impedance are conjugates of the
transmitting and receiving antenna impedances in each case.

Notes to the Text

1. It is made up of — OHO (rone) cocTouT U3 ...

2. Elevation pattern — BepTukanoHasa gnarpamma
3....isrelated to ... — oTHOCUTCA K ...

4.To depend on-to depend — OTHOCUTCSA K ...

5. So-called — Tak Ha3biBaemMbIn
2

2D _
6.0 == s é is greater than or equal to 2 D to the second power

divided A (lambda)

7. Fannhoper patterns are the ones of most interest — guarpammbl
dpayHroepa npeacraBnaloT HaMbonNbLLMA UHTEPEC

8.D = ? — D is equal to equals P sub ¢ divided by P sub a

a
9. P, — averge power radiated per unit solid angle — P, aBnseTtca cpegHen

MLLUbHOCTbLHO M3yr|y\-|aeM017| Ha egunHnuy TesieCcHOoro yriia

10.0n the othes hand — ¢ gpyron CTOpPOHbI
2
11. a, = 1—; — a sub c equals the ratio of the product square Y divided by

41

Obligatory Word and Expression List

radiation eddy currents
gain matching
leakage effective area
field configuration radiation pattern
inversely Induction field
azimuth pattern equation
radiation field elevation pattern
dimension resistive load
directivity average power
loss solid angle
reciprocity radiation loss
Exercises

I.Read, translate and study the text
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[I. Put 5 questions to the text
[ll. Anever the following questions:

1. What are antennas used for?

2. How do we call the field configuration which is in the immediate
vicinity of the antenna?

3.0f what is the induction field made up?

4. What are the factors of which the total resistance of an antenna
Is composed?

5.What characteristics of the radiation has usually an antenna?

6.What do we call the radiation pattern?

7.How do we call a pattern in the horizontal plane?

8.How is a pattern in the vertical plane called?

9. What is the equation which determines the minimum distance of
the Fraunhofer pattern?

10.What equation determines gain?

11.What types of antennas are used in the microwave region?

12.Will the power transferred between two antennas vary if the
antennas replace each other?

IV. Insert preposition:

1. An antenna is used ... the purpose ... radiating or receiving radio waves
2. The plane ... the pattern is sometimes related ... the polarization

3. The classification patterns depends ... the distance ... the antenna

4.P4is equal ... average power radiated ... unit solid angle
5. a. equals lambda ... the second power multiplied ... Y divided ... 4%

V. Give the opposites of:
to increase, outside, inversely, to receive, longest low-frequency

VI. Give English equivalents to the following words and used them in
sentences:

BMXPEBbIE TOKWN, KOHPUTypaUmsi NONs, None MHAYKLUMK, PE3NCTUBHAS
Harpyska, noTepu, yTeuka, HarnpaBleHHOCTb, CONPOTUBMEHME U3ITYYEHNSI.

VII. Fill in the words omitted:

1. An antenna is a ... used for radiating or receiving radio waves.
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2. The field configuration which is in the immediate vicinity of the antenna
is called ... .

3.The field which exists outside the immediate vicinity of the
antenna is called the ... .

4. The resistive load which provides a match to a source of r-f energy is
called ... .

5. The radiation characteristics usually vary with the ... from an antenna.

6. A pattern in the vertical plane is called an ... .

7. An antenna has properties which are identical for and ...

8. ... is a function of the radiation pattern.

9. In the equation which defines directivity  is power radiated per ... .
10. Classification of patterns ... upon the distance from the antenna.

VIII. Give derivations of the following:
radiate, receive, resist, classify transmit
Xl. Translate into English:

1.Mone B HenocpenCTBEHHOMN BN30CTN OT aHTEHHbI Ha3blBAETCS Monem
NHOYKLNNA,

2.lMNone BOanu oT aHTEHHbI Ha3bIBaeTCA NONEM U3NYYEHUS.

3. AMnnutyga nong  U3Ny4YeHUs YyMEHbLUaeTca C  yBelMYeHueMm
PaCCTOSAHUSA OT aHTEHHbI.

4.[1ByMA  BaXHEULLIMMKM  XapakKTEPUCTUKAMW  aHTEHHbl  SBASOTCA
HanpaBneHHOCTb U yCUreHue.

5. AHTeHHa npeacTaBnseT OMUYECKYID Harpysky, KoTopasi HasblBaeTcs
COMPOTUBNEHNEM AQHTEHHBbI.

6. pachudeckoe npeacraBneHne U3NYyYeHU aHTEHHbl B (PyHKUMK
HanpasfieHVs1 Ha3blBaeTCA AuarpamMmMon HanpaBneHHOCTH.

7.dnarpamma  HanpaBfiEHHOCTM B FOPU3OHTASIbHOM  MJIOCKOCTU
Ha3blBaeTCA a3MmyTasribHOM auarpaMmmMon.

8. dopma guarpammel B 30He PpayHrodpepa He 3aBUCUT OT PaCCTOSHUS.

9. HanpaBneHHOCTb ABngeTCcH (PyHKUMEN anarpamMmmsl HanpaBieHHOCTM.

10. AdpdpeKkTUBHAS NNOLLAAb aHTEHHBI ONpeaensieTcs no popmyre
%Y
a, = —.
€ Aq

X. Give a general description of: antenna resistance, radiation patterns,
directivity, gain, effective area.

XI. Retell the text using words and expression from the Obligatory Word
and Expression List

31



SEMICONDUCTOR? DIODES

An electric current is simply another name for a flow of electrons.
Electricity flows when electrons move from one atom of a substance to the
next.

In some materials - copper, silver, aluminum, and many other metals - the
electrons can move easily. These substances are called conductors.

In other materials - glass, porcelain, hard rubber, and many plastics the
electrons can move only with great difficulty. In fact, only a very few electrons
can move in these substances, even under great electrical pressure. We call
these substances insulators.

Between conductors and insulators are many materials which are neither
good conductors nor acceptable insulators. The electrons of their atoms are
free to move , but not so free as in a conductor. These substances are known
as semiconductors.

Although many semiconductors exist, only a few are used in electronics.
Those most widely used are germanium, silicon, selenium, and_copper oxide.

These particular semiconductors have a strange property . Under certain
special conduction, electrons can flow out of them easier than in . Under other
condition, the situation is reversed: electrons come in freely, but have difficulty
getting out.

This property is evident only when electrons enter or leave the
semiconductor material, i.e. when the semiconductor is in contact™ with a
conductor.This contact may be made in two ways: by point contact6, in which
the semiconductorYand the conductor make contact at only a single point; and
by surface contact , in which they meet over a broad area.

An early example of point contact use is the old-fashioned crystal set. It
consisted of a small piece of galena™ crystal and a spring-wire "catwhisker"".
The user moved the catwhisker over the surface of the crystal until a sensitive
spot was located.

An example of surface-contact apﬂlication is the copper-oxide stack
widely used in both test equipment and™ " in telephone engineering.

Such a device consist of alternate discs of lead and copper oxide stacked
face-to-face and held together by an insulated bolt through the center. It is
called a semiconductor diode.

Older than radio itself, semiconductor diodes today are the workhors 5 of
the electronics industry. They form the heart of nearly all digital computers™ -
the giant electronic brains. They make radar13 possible. Without them
television
could not function. Within a giant missile hundreds of tiny semiconductor diodes
control it's every movement.

One of the main characteristic of the semiconductor diode is as follows: it
is a one-way street for electric currents. It will allow the current to flow freely in

10
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one direction, but it will block it almost completely in the other. This property is
of great importance for many electronic devices. A great advantage of the
semiconductor diode over its vacuum-tube cousins is that the first does not
require heat to move its electrons. Another advantage is the smaller size
possible with semiconductors.

Current. In the semicicd)rnductor diode, current flows more easily in one
direction (forward current)” " than in the other (reverse current). Forward
current,

l.e. current going in the easy direction, is always the larger of the two.
Resistance. The semiconductor diodes have an unusual resistance
characteristic. Their resistance varies in accordance With15 the voltage you
apply to them. At low voltages, forward resistance is high; at higher voltages, it
drops. Reverse, on the contrary™ -, is extremely high at low voltages, but drops

as voltage increases. Different diodes operate at different voltages.

Bias”. This term is often used when you are dealing with semiconductor
diodes. Bias consists of voltage applied to a diodes to make it operate at the
desired point. If voltage applied causes forward current to flow, its called
forward bias. If its applied in the reverse direction the term is reverse bias. A
diode to which such a voltage is applied is said to be biased.

Temperature. Up to certain point, heat has little effect on a semiconductor
diode. At the certain temperature, however, the crystal structure breaks down
and current flows freely in either directions. Some diodes recover when they
are cooled, while others are ruined.

Capacitance. It is also one of the major characteristic of semiconductor

diode. A capacitor19 its made up of two conductors separated by a dielectric.
Here the semiconductor is used as the dielectric. The capacitance of a
semiconductor diode changes with the voltage in manner similar to the diodes
resistance. The capacitance has a little effect on a forward resistance or
forward current. It becomes important, however, when the diode is not
conducting, since the capacitance will allow very-high-frequency alternating
current to pass. 0

The semiconductor diodes are used as rectifiers_  for changing

alternating current into direct current in receivers, as detectors ~ of r.f. power in
radio and TV sets. They are widely used in the circuits %fzcomputers. We use

semicogguctor diodes in many ham-type radio receivers S automatic noise
limiters™ . Semiconductor diodes are also used in mixers  in extremely high
frequency superhet ~ receivers for mixing signals coming from antenna with

those from the local oscillator .
Thus, the semiconductor diode began to perform the variety of jobs.
Besides, there are very many “special” diodes, such as the tunnel

diode27, which operates at speeds near that light, the Zener diode 28, which
can regulate voltages, and many others.
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From the primitive crystal set discovered about a century ago and crude
copper-oxide stacks, through the sealed-unit microwave mixers and into the era
of the junction diode (announced in 1948) it has become one of the most basic,
most useful and least understood of our electronic servants.

Notes to the Text

1. semiconductor — nonynpoBOAHNK

2. are free to move — moryT cBO604HO nepemMeLLaTbCs

3. have a strange property —obnagaTb yanBuTesnbHbIM CBOMCTBOM

4. Under certain special condition, electrons can flow out of them easier
than in — npu onpeaeneHHbIX YCNOBUSAX MNOTOK 3fIEKTPOHOB fierye BbIXOAUT U3
NnoslynpoOBOAHUKOB, YEM NonagaeT B HUX

5.1s in contact — conpukacaeTcsl, HaXogUTCS B KOHTaAKTe C

6. Point contact — TOYE€YHbIN KOHTaKT

7. Surface contact — NNOCKOCTHOM KOHTAKT, KOHTAKT Mo NSI0CKOCTH

8. Galena [transcriptions] — raneH, CEpHUCTbIN CBUHEL,, raneHnT

9. "Catwhisker" — «ycuk», «BONOCOK», KOHTaKTHas nNpyxuHa

10. Copper-oxide stack — cTonbuk OKMCM MeOu U3 HaHU3aHHbIX APYr Ha
apyra oucKoB

11.Inboth ...and ... —kKakB ..., TAK U B ...

12.Digital computers — undpoBbI€ BbIYUCIIUTESbHbIE MaMUHbI

13. Radar — pagnonokauus (ot radio detection and ranging)

14.Forward current npsimon Tok, reverse current — obpaTHbIN TOK

15.Varies in accordance with — nsmeHsaeTCcs1 B COOTBETCTBUM C

16.0n the contrary — HaobopoT

17.Bias — cmelleHne

18.When you are dealing with — korga nmetoT gesno ¢

19. Capacitor — koHOeHcaTOp

20. Capacitance — eMKOCTb

21.Rectifiers — BbinpsmuTenu

22.Detector — oeTekTop, AETEKTOPHOE YCTPOMUCTBO

23. Ham-type receivers — npueMHUKN paguontodntenemn

23.Noise limiter — orpaHn4nTens WymMoB, MOMeEX

24.Mixers — cMecuTenu, MMKLLEepbI

25. Superhet (superheterodyne) — cynepreTepoauHHbIN NPUEMHUK

26.Local oscillator — reTepoanH, MeCTHbIN reHepaTop
oscillator — reHepaTop KonebaHun, ocuMNIATOP

27.Tunnel diode — TyHHenNbHLIN Anoa

28.The Zener diode — gnop LleHkepa
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Obligatory Word and Expression List

semiconductor  point (surface)contact crystal set
conductor forward (reverse) current resistance
Insulator digital computer bias
germanium radar rectifier
silicon missile noise limiter
property device mixer
galena reverse direction oscillator
Exercises

I. Read and translate the text
[I. Answer the following questions:

1. What is an electric current?

2. In what materials can the electrons move easily?

3. Where can they move with difficulty?

4. Can the electrons move in insulators?

5. What substances are called semiconductors?

6. What semiconductors are used in electronics?

7.Why do we say that semiconductors have a strange property?

8. How many the contact of the semiconductor with a conductor be
made?

9. How was a sensitive spot of the crystal set located?

10.Where is surfaces-contact applied?

11.What is a semiconductor diode?

12. Are semiconductor diodes used in electronics?

13. Could TV function without semiconductors?

14.Where are semiconductor diodes used?

15. What are the main characteristics of the semiconductor diode?

16.Which current is named forward (reverse)?

17.When is forward resistance high?

18. Does reverse resistance rise as voltage increases?

19.What does bias consist of?

20.What diode is said to be biased?

21.In what way does temperature effect on semiconductors?

22.How is a capacitor made up?

23.When has the capacitance much effect on forward resistance?

24.What are rectifiers used for?

25.Where are mixers applied?

26.What are the characteristics of the tunnel diode?
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lll. Insert prepositions and adverbs:

1. The electrons move ... one atom ... the other ... a continuous flow.
2.0nly ... great electrical pressure can a very few electrons move ... the
insulators.

3.The substances ... conductors and insulators are known
semiconductors.

4. ... certain conditions the electrons can flow ... ... semiconductors easier
than ... them.

5. She semiconductor is often ... contact ... a conductor.

6. The semiconductor diode consists ... two pieces of different
substances.

7. Television could not function ... semiconductor diodes.

8. The characteristics ... semiconductors are ... great importance ... many
electronic devices.

9. One ... the advantages ... semiconductors ... vacuum tubes is their little
size.

10.The resistance of semiconductor diodes varies ... ... ... the voltage
applied ... them.

11.... low voltage reverse resistance is very high.

12.Rectifiers are used ... changing alternating current ... direct current.

13.Mixers are designed ... mixing signals ... the antenna ... those ... the
oscillator.

14.The tunnel diode operates ... speeds ... that ... light.

IV. Give English equivalents to the following?

NONYNPOBOAHUK, WU30NATOP, CBOWCTBO(KA4eCTBO), B OnpefeneHHbIX
YyCNOBUAX, TOYEYHbIN (MOBEPXHOCTHbLIN) KOHTAKT, UndpoBasd cyeTHaa MalluHa,
obpaTHbIM (NpsiMOn) TOK, npsimoe (obpaTHOEe) COMpPOTUBMEHME, CMELLEHUE,
KOHOEeHcaTop, EMKOCTb, BbIMPAMUTESb, OrpaHUYnTErnb WyMa, CMecuTerb

V. Make up sentences using the above words and expression

V1. Give opposite to the following?

conductor  tiny similar
easily forward cool

to get out high few

to enter to increase to move

VII. Spell the words given in phonetic transcription
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VIII. Choose the appropriate word from the brackets:

1. In copper and silver the electrons can move (with difficulty, easily)

2. (glass, aluminum, silicon) is known as a semiconductor

3. The copper-oxide stack used in the test equipment is an example of
(point contact, surface contact) application

4. ( semiconductor diodes, vacuum tubes) do not need heat to move their
electrons

5.The current going in the easy direction is called (forward, reverse)
current

6. Reverse resistance is high at (high, low) voltage

7.Bias consists of a (voltage,resistance) applied to a diode to make it
operate at the desired point

8. When the crystal structure breaks down the current (can, cannot) flow
easily in both directions

9. Alternating current is changed into direct current by means of
(detectors,rectitiers)

10. Semiconductor diodes are often used as mixers in (high frequency,
low frequency) receivers

IX. Put ten questions to the text

X. Retell the text using words and expressions from the Obligatory Word
List

XI. Speak about characteristics of conductors, insulators and
semiconductors

XIl. Using the text make up some flashes of conversation
XIIl. Compose the sentences using the words and phrases:

1. (more, the electrons, a substance, from, the other, to, one atom, of).

2. (these, a, strange, have, particular, property, semiconductors).

3.(come in, certain, under, freely, condition, the electrons, have, but,
difficulty, getting out).

4. (galena crystal, it, a small piece, consists, and, of, a spring-wire).

5. (control, every, semiconductor, movement, of, diodes, missiles).

6. (applied, in accordance with, the resistance, the voltage, of, varies, the
semiconductor diodes).

7. (the voltage, with, the capacitance, changes, similar, in a manner, to,
the resistance).

8. (semiconductors, perform, jobs, the variety, can, of).
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XIV. Translate into Russian:

While the semiconductor diode is like a one-way street for electrons, the
vacuum diode is more like a subway turn stile. You can go to the wrong way on
a one-way street; you can't go the wrong way through a turnstile.

XV. Translate into English:

1. ONeKTpn4eCcTBOM 3a3biBaETCs HanpaBfeHHbIN MOTOK 3/1EKTPOHOB.

2. ONEeKTPOHbI NepeaBUratdTCs NIErko B TakMUxX BewecTBax, Kak artoMUHUN
n cepebpo.

3.MonynpoBOOHMKN He SBMNAITCA HUM XOPOLIMMU MPOBOOHUKAMW, HU
XOPOLUNMW U301ATOPaMMN.

4. CywecTByeT ABa Tuna CcoeanHeHNa NPOBOAHMKA C MOMynpoOBOAHUKOM:
TOYEYHbIN KOHTAKT WU KOHTaKT MO NSOCKOCTM.

5.[0Buvras KOHTAKTHYHO MPYXMUHKY MO MOBEPXHOCTU KpuCTamnmna, MOXHO
onpenennTb Hanboriee YyBCTBUTENBbHYIO TOUKY.

6. [MonynpoBogHMKN LLUIMPOKO NCNONb3YyHTCA B 3MEKTPOHHOM
NPOMbILLIEHHOCTH, pagnonokaunm 1 BbIYUCIIUTESNTbHOW TEXHUKE.

7. TeneBngeHne He wmorno 6bl pabotate 6e3 NONYyNPOBOAHMKOBbLIX
Anoaos.

8. MNpenmyLiecTBO NONYNPOBOAHUKOBOrO Anoda Hag BaKyyMHOW
naMmnon B TOM, YTO OH ropasgo MeHbLUEero pasmepa M He Tpebyet
Hakana (nogorpesarens).

9. B nonynpoBOAHUKOBOM Auoge npamMon Tok Bcerga 6onblie obpaTHOro.

10.Mpun manom HanpsxeHMn obpaTHoe CONpoOTUBIEHME YBENNUYMBAETCS.

11.B pasnunyHbix gmogax NnpuMeHaeTCs pasfiyHoe HanpshkeHune.

12.CmelleHnemM HasblBaeTCca HanpsKeHue, MNpUnoXeHHoe K auogy wu
Bbl3blBatoLLEEe TOK B HEOOXOAMMOM HanpaBfiEHUMN.

13.0gHMM 13 OCHOBHbIX NapaMeTpoB Anoaa ABNSEeTCs eMKOCTb.

14.KoHOeHcaTop COCTOMT U3  OBYX [MPOBOOHUKOB, pasferneHHbIX
ON3NEKTPUKOM.

15.TonynpoBogHMKOBbIE ANOAbI MCMNOMb3YITCA Kak BbINpAMUTENN W
OETEKTopbl B paano 1 TenesuaeHunu.

16. Pagnontobutenn 4acto MCNONb3yT MNOSynpoOBOAHMKOBbLIE ANOAbI B
KayecTBe aBTOMAaTUYECKMX OrpaHnYnTENEn NoMex.

17.B cynepretepOgMHHOM MPUEMHUKE WUCMNOSMb3YITCA CMecuTenu angd
CMELLEHNSA CUTHANOB OT aHTEHHbI U OT reHepaTopa.

18.CyuwiectByeT MHOIMo  pasfuyHbiX  OMOO0B, UCMNOSMb3YyEMbIX B
pagnoTEXHUKE: LIYMOBOW [OMO[L, KPEMHWEBLIN ANOA, TYHHESNbHbIA Ouo4 U
MHOrne apyrue.
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VOLTAGE AMPLIFIERS

Classes of Operation1 and Types of Coupling.

e : 2 :
In general, the use of an amplifier is necessitated by t3he requirement for
reproducing a given signal at either a higher voltage level or~ a higher power
level. Although in many cases both results accomplished, are separated for
design considerations into 1.voltage amplifiers and 2. power amplifiers.

Amplifier Classifications.

The tube used as either a voltage or power amplifier can be employed in
any one of the following classes of operation:
Class A Amplifier. The grid bias and alternating grid voltages are such that
plate current in a specific tube flows at all times.
Class AB Amplifier. The grid bias and alternating grid voltages are such that
plate current in a specific tube flows for more than half but less than the entire
electrical cycle
Class B Amplifier. The gird bias is approximately equal to the cutoff value5 SO
that the plate current is approximately zero when no exciting grid voltage is
applied and so that plate current in a specific tube flows for approximately one-
half of each cycle when an alternating grid voltage is applied.
Class C Amplifier. The grid bias is appreciably greater than the cutoff value so
that the plate current in each tube is zero when no alternating grid voltage is
applied and so that plate current in a specific tube flows for appreciably less
than one-half of each cycle when alternating grid voltage is applied

To denote that grid current does not flow during any part of the input
cycle, the suffix 1. can be added to the letter or letters of the class identification,
e.g. , class ABI. The suffix 2 can be used to denote that grid current flows
during some part of the cycle.

Types of Coupling.

A tube used for voltage amplification is usually operated class A and at
low to moderate plate supply voltages and plate currents. The types of
amplifiers, denoted by the types of coupling employed, fall into four general
categories:

The resistance- coupled amplified is characterized by the resistive plate
load Ry, grid resistor R;, and coupling capacitor C.. This form of voltage
amplifier is the most widely-used because of the ease with which broad

8 . : .
frequency coverage can be achieved and economy in the cost, size, and
weight of the components required.

The transformer-coupled amplifier can provide much more gain tube
than the corresponding resistance-coupled amplifier since a voltage gain can
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be derived from a step-up ratio10 in the transformer. Amplification of very low
and very high frequencies is difficult because of inherned limitations of
transformer.

The impedance-coupled amplifier provides a method of obtaining a high
value of plate-load impedance with a low d-c voltage™ ™ drop. With the exception
that there is no transformation ratio, most of its operating characteristic are the
same as those of the transformer-coupled stage.

The direct-coupled amplifier is the only type that has a frequency
response without lower limit.

Notes to the Text

. Classes of operation — knaccbl no Bugam paboThbl

. Is necessitated by — BbI3bIBaeTCA HEOOXOANMOCTbLHO

. Either... or —vnu ... nnn, nnto ..., nmodo

.Is equal to — paBHsaeTcs

. Cutoff value — BennunHa otceyku

. E.g. - exempli gratia (nat. ) — aHanor for example — Hanpumep

. Plate supply voltage — aHogHO€e nuTatoLee HanpsxeHne

. Broad frequency coverage — LUuMpoknn gnanasoH 4acTtoT

. Gain per tube — ycuneHue Ha Kaxayko namny
10. Step-up ratio in the transformer — noBbIWAOWMIA TpaHCHOPMaATOP
11.D-c voltage drop-direct current voltage drop — nageHue

HaNPs>KeHMs1 MOCTOSAHHOMO TokKa

OCoOoO~NOOUThAWNE

Obligatory Word and Expression List

voltage amplifier coupling
power amplifier resistive plate load
resistance-coupled amplifier grid resistor
transformer-coupled amplifier coupling capacitor
iImpedance-coupled amplifier frequency coverage
direct-coupled amplifier frequency response
grid bias gain
alternating grid voltages plate-load impedance
grid current transformation ratio
plate current cutoff value.
Exercises

I. Read, translate and study the text

[I. Put five questions to the text
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[ll. Answer the following questions:

1. What do we use, amplifiers for?
2. How can we divide amplifiers according to their purpose?
3. What are the main classes of operation of amplifiers?
4.How can we classify voltage amplifiers according to the types of
coupling?
5.1In what class of amplifiers does plate current in a specific tube
flow at all times?
6. In what class of amplifiers does plate current in a specific tube
flow for more than half but less than the entire electrical cycle?
7.1n what class of amplifiers is the grid bias approximately equal
to the cutoff value?
8. When is the grid bias appreciably greater than the cutoff value?
9. What do we denote by adding the suffix | to the letters of the
class identification?
10.What do we denote by adding the suffix 2?
11.How can we classify the amplifiers according to coupling employed?
12.What form of voltage amplifier is the most widely used?
13.1n what type of voltage amplifier can broad frequency coverage
be achieved easily?
14.What type of amplifier can provide much more gain per tube than
others?
15.What type of amplifiers has a frequency response without lower limit?

IV. Give a general description of the following classes of amplifiers:

a)class A amplifier
b) class AB amplifier
c) class B amplifier
d) class C amplifier

Give a general description of the following types of amplifiers:
a) resistance-coupled amplifier
b) transfomer-coupled amplifier

c) impedance-coupled amplifier
d) direct-coupled amplifier
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V. Insert prepositions:

1. Plate current ... a specific tube flows ... approximately one-half ... each
cycle.

2.The suffix | can be added ... the letter or letters ... the class
identification, in order to denote that grid current does not flow during any part
... the input cycle.

3. The use ... an amplifier is necessitated the requirement for reproducing
a given signal ... either a higher voltage level or a higher power level. The grid
bias is approximately equal ... the cutoff value 5. The direct-coupled amplifier is
the only type that has a frequency response ... lower limit.

VI. Fill in the words omitted:

1. The types of..., denoted by the types of ... employed, may be divided
into four groups.

2. The resistance-coupled amplifier is characterized by the ..., grid
resistor, and ... .

3. In the resistance-coupled amplifier ... can be achieved easily.

4. ... and alternating grid voltages are such that ... in a specific tube flows
at all times.

5.1In class AB amplifier ... in a specific tube flows for more than half but
less than the entire ... .

6. The impedance-coupled amplifier provides a low ... .

7.1n class B amplifier the plate current is approximately zero when no ...
is applied.

8. A method of obtaining a high value of ... is used in the impedance-
coupled amplifier.

9. In class C amplifier the grid bias is appreciably greater than the ... .

10. The transformer-coupled amplifier can provide much more ... per tube
than the corresponding ... amplifier.

VII. Give English equivalents to the following:

ycuneHue, Koa(P@PUUMEHT YCUNEHUA MO HaMNpPsSKEHWU, KOIPPUUNEHT
TpaHcopMauum, ycunuternb C HenocpeAcTBEHHOW CBA3bIO, ycunutenb C
OpOCCesibHOW CBA3b0, AMana3oH YacToT, CETOYHOEe COMpOTUBIIEHNE, CETOYHOE
CMELLEeHNe, TMepeMeHHOEe CEeTOYHOE HanpskeHue, BeSfivdyMHa  OTCEeYKM,
BO3byxJalLlee CeTOYHOE HanpshkeHue, pPeoCTaTHbIN YCUNUTenb, CETOYHbLIN
TOK

42



VIII. Translate into English:

1. Yeunurtens HanpsXeHus BOCNPON3BOAUT AaHHbIN curHan Ha bonee
BbICOKOM YPOBHE Hanpsi>XXeHus.

2. meeTca 4 knacca paboTbl yeunutenen Hanpsi>keHus:.

3. B ycunutene knacca A aHOAHbIM TOK Namnbl Bcerga 6onblie Hyns.

4.Ycunutenn MUCnonb3ylTcs LS BOCMPOU3BELEHUS [AHHOro curHana
nnbo Ha 0Oonee BbICOKOM YPOBHE HanpshkeHusl, Nnbo Ha OGornee BbICOKOM
YPOBHE MOLLHOCTM.

5.B 3aBMCMMOCTM OT 3TOr0 YCUNIUTENU [JEendaTcsd Ha ycunutenwu
HaNPsHKeHUs N yCUITUTESTU MOLLHOCTMN.

6.B ycunutene knacca B ceTtoyHoe cmelleHne NpubNn3nTenbHO paBHO
BeJIMYMHE OTCEYKN.

7.B ycunutene knacca C ceTodHOe cMmelleHne 3HauyuTenbHO Gonblue,
4YeM BerMymHa OTCEYKM.

8.lMo Tnnam cBA3M yCUNUTENU HanNPs>KeHWS MoryT OblTb pasgeneHbl Ha
YCUITUTENN Ha CONPOTUBIIEHNAX, TPAHCOPMATOPHbIE YCUNUTENU, YCUNUTENN C
UMMeaaHCHOW CBA3bIO W YCUITUTENN C HENOCPEACTBEHHOM CBA3bIO.

9. B peocTtaTHOM ycunuTerne MOXHO JIerko Mosiy4ynTb LWMPOKUKA AnanasoH
4YacToT.

10. Ycunutene C ApoccenbHOM CBA3bI0 oTnuyaeTcA oT
TpaHCOPMATOPHOro ycunutens TemMm, 4YTO OH He uMmeeT KoadpdmuuneHTta
TpaHcopMauuu.

IX. Retell the text using words and expressions from the Obligatory Word
and Expression List

RECEIVERS

The design requirements of receivers depend upon the intended
application. The suitability of a particular type to a specific afplication IS
measured by its ability to meet the performance requirementsl, l.e.”, sensitivity,
noise figure, selectivity, gain, bandwidth, phase and amplitude linearity, image
v rejection, etc .

Classification of Receivers. A receiver is any device which accepts and

demodulates r-f signals4 to obtain the information or intelligence contained in
the signal. In the most applications it is necessary to amplify the demodulated
signal to a level suitable for use. Since the amplitudes of the signals at the input
to receiver are ordinary extremely small, a typical receiver must amplify the
receiver signal by a factor of several thousand before the signal is of sufficient
amplitude to be of use. This amplification may be accomplished before and
after the signal has been demodulated.
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The intelligence contained in the r-f signal may be in the form of
continuous-wave (c-w) amplitude modulation, frequency modulation, pulse-
amplitude modulation, pulse-length modulation, pulse-time modulation, etc.

Receivers are divided into the following types: superheterodyne, tuned r-f
(t.r.f), regenerative and super-regenerative, crystal video and frequency
modulation (f-m).

In the superheterodyne the r-f signal is covered to an intermediate
frequency where it is amplified and demodulated.

The t.r.f. receiver is one in which the r-f signal is amplified to a relatively
high level by turned amplifiers resonant at the frequency of the incoming signal
and then demodulated. In regenerative and superregenerative receivers
amplifications is increased by the use of a control amount of positive feedback.
In the regenerative receiver the greatest amplification (sencetivity) is obtained
when the amount of feedback is slightly less than required for oscillation.

In the superregenerative receiver a r-f amplifier or plate detector having
sufficient positive feedback to cause oscillation is made nonoscillatory

. 5 . : :
periodically” by the application of a quench signal which may be developed
from the oscillating stage or be obtained from an external source.
Superregeneration provides considerably more amplification in a stage than
does regeneration.

The crystal video receiver is one in which the r-f signal is demodulated by
a crystal diode detector at a low signal level prior to amplification. The
demodulated signal is then amplified to a usable level by audio-frequency or
video-frequency amplifiers.

Frequency-modulation receivers are capable of accepting a frequency-
modulated signal and converting the frequency variations into amplitude
variations and may be of superheterodyne, t.r.f., or superregenerative type.

Notes to the Text

1. To meet the performance requirements — yaoBneTBOpATb
TpebyeMbiM XxapakTepucTmkam

2. l.e.-id est (nat.) - thatis (aHrn) — To ectb 3. etc. - etcetera (nar. ) -
SO on (aHrn) — n Tak ganee

4. R-f signals-radio-frequency signals — pagnoyacToTHble CUrHan.l

5. ... iIs made nonoscillatory periodically — ctaHoBUTbLCSA
nepunoanyecKkn HereHepupyoLnum

Obligatory Word and Expression List

receiver continuous-wave amplitude modulation
device frequency modulation
sensitivity to accept

noise figure to receive
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to demodulate

selectivity

gain

amplitude

bandwidth
superheterodyne

feedback

plate detector

regenerative receiver
crystal diode detector
superregenerative receiver
frequency-modulation receiver

pulse-amplitude modulation
to amplify

pulse-length modulation
pulse-time modulation
incoming signal

receiver phase linearity
tuned radio-frequency receiver
oscillation

to convert

tuned amplifier

crystal video receiver
intermediate frequency

Exercises

I. Read, translate and study the text

Il. Put five questions to the text

lll. Answer the following questions

1. What performance requirements must a receiver meet?

2.What is a receiver?

3.What does a receiver do with an accepted signal before it

becomes suitable for use?
4.Why is it necessary to amplify signals which are accepted by a
receiver?

5. In what form may the intelligence contained in the r-f signals be?
6. What are the main types of receivers?

7.When is the greatest amplification obtained in the regenerative
receiver?
8. In what type of receivers is the r-f signal converted to an intermediate
frequency?
9.How is a frequency-modulated signal converted in the frequency-
modulation receiver?
10.How is amplification increased in regenerative and superregenerative
receivers?

IV. Insert prepositions:

1. Usually the amplitudes ... the signals ... the input the receiver

are extremely small.

2. The demodulated signal is amplified ... a level suitable ... use.
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3. The performance requirements of a receiver depend the
intended application.

4. Receivers are divided ... six types.

5. In the superheterodyne receiver the r-f signal is converted ... an
intermediate frequency.

6.In regenerative and superregenerative receivers amplification is
increased ... the use ... a controlled amount ... positive feedback.

V. Give English equivalents to the following and use them in sentences:

yacToTa, ycuneHue, cynepreTepoanHHbIA NPUEMHUK, NPUEMHUK NPSAMOro
yCcuUneHus, amMnnUTYAHO-UMMYNbCHASs Moaynsums,  gemoaynupoBaThb,
NPUXOASALWMNI CUTrHAnN, CBEPXPEreHepaTUBHbIN NPUEMHUK

VI. Give derivatives of the following:
require, receive, apply, suit, classify, amplify, modulate,oscillate.
VII. Fill in the words omitted:

1. Frequency-modulation receivers accept ... signals and convert
them to the amplitude-modulated signals.

2. The r-f signal is converted to an ... in the superheterodyne receiver.

3. A receiver accepts and ... r-f signals.

4.In the tuned r-f receiver the r-f signal is amplified to a relatively high
level by ... resonant at the frequency of the ... and then demodulated.

5. The demodulated signals must be ... .

6.In the regenerative receiver, the greatest amplification is
obtained when the amount of ... is less than it is necessary for ... .

VIII. Give a general description of the following types of receivers:

superheterodyne; turned r-f; regenerative; superregenerative; crystal
video; frequency-modulation

IX. Translate into English:

1.lMpuemMHuK - 310 npubop, KOTOPbLIM MNPUHMMAET W Oemoaynupyet
pagMoYyacTOTHbIE CUrHanbl.

2. 06blMHO aMnNUTYAbl CUrHANOB Ha BXo4e MNpUEeMHUMKA O4YeHb Marbl,
NO3TOMY NPUEMHUK OOSMKEH YCUIUTL MONYYEHHbIN CUrHan.

3.Nmeetca 6 TUMNOB MNPUEMHMKOB. CYyNnepreTepoanHHbIN, MNPUEMHUK
npsAMoro ycuneHus, pereHepaTuBHbLIN, cBepxpereHepaTUBHbIN,
KpUcTannmyeckmi BMaeonpueMHnK 1 YaCTOTHOMOAYNMMPOBaHHbIN.

46



4.B cynepreTepoOAVHHOM  MNPUEMHWKE  PagMoOYacTOTHbLIM  curHan
npesBpaLlaeTcs B CUrHanI npoMeXyTo4YHON YacToThbl.

5.B pereHepaTMBHOM MNPUEMHUKE MCMNOMb3YETCA MNONOXUTENbHas
obpaTHas cBA3b.

6. B cynepretepoAMHHOM NPUEMHUKE UCMOMb3YTCA YCUNUTENb BbICOKOW
4YacTOThbl, YCUNUTENb NPOMEXYTOYHOM YacTOTbl U YCUNUTEND HU3KOW YacTOThl.

7.Tun ncnoJyib3yemoro npnemMHumKka 3aBnCcuT oT NpuMeHeHunA.

8. MNpuemMHnkn XapaKTepuayTcs 4YyBCTBUTENBHOCTLIO,
KoappuumeHToM Wwyma, mM3bupaTtenbHOCTbIO, YCUITEHUMEM U LUMPUHOMN
NnosioCbl YacToT.

9.B yacTtoTHOMOAYNMPOBAHHOM MPUEMHUKE YaCTOTHOMOLYNUPOBaHHbIE
CUrHanbl npeobpasyloTcsa B aMniiMTygHOMOAYIMPOBaHHbIE CUTHArbI.

10.B cBepxpereHepaTUBHOM TMPUEMHUKE aHOAHLIN OEeTeKTop
nepuoauyeckn He reHepupyer.

X. Retell the text using words and expressions from the Obligatory Word
and Expression List

OSCILLATORS

Several performance characteristics must be considered in selecting the
best oscillator circuit for a particular application. These characteristics are 1)
frequency; 2) frequency stability; 3) amplitude stability, and 4) power output.

Frequency of Operationl. At frequencies below 100 kc, RC oscillators
have the advantages of good frequency stability, a wide tuning range since
frequency varies inversely with capacitance instead of inversely as the square
root as in LC oscillators constant power output over wide tuning ranges, and no
bulky inductors.

Oscillators of the LC type are used extensively at frequencies from 100 kc
to 500 Mc. Low-power LC oscillators can be constructed which will operate
satisfactorily, with special tubes, at frequencies as high as 10,000 mc.

However, the effects of electron transit time, tube capacitances, and lead
inductances severely limit the power output at frequencies above about 1,000
mc. At frequencies above 100 to 200 mc, the use of mutually coupled coils
becomes very difficult, and the Colpitts4 and tuned-plate tuned-grid circuits5
are used almost exclusively.

At frequencies above 1,000 mc, magnetron and klystron oscillators are
used extensively. The present upper frequency limit of magnetron and klystron
operation is approximately 200,000 mc.

Frequency Stability. The frequency of oscillation is dependent upon6 the
parameters of the tube, the Q of the resonant circuit, and the load impedance in
addition to the values of L and C in the resonant circuit. The stability of the
frequency of the oscillator to variations in tube characteristics is dependent
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upon the loaded Q of the oscillator resonant circuit. Circuit resistance due to
coil loss, grid input loading, or resonant load resistance causes the frequency
of oscillation to be dependent upon tube plate resistance. Since plate
resistance varies with tube plate voltage and plate current, the frequency of an
oscillator is dependent upon supply voltages.

At frequencies above approximately 50 mc the grid-cathode capacitance

7. " o )
Cgk is also sensitive to plate current changes because the transit-time input

capacitance8 is a function of the tube transconductance. As a result, the
frequency of an oscillator will vary with changes in plate current. The frequency
change caused by this effect will depend upon the per cent of the total grid-
cathode capacitance that the transit-time capacitance represents.

Frequency stability is also a function of the stability of the components

used in the oscillator circuit. Temperature-compensated components™ should
be used whenever variations in such components with changes in temperature
will result in undesirable frequency variations.

Power Output. The required power output will determine in large part the
type of tube to be used1 , and, in certain cases, it may restrict the oscillator
circuits which can be used; e.g., the crystal-controlled oscillator and the reflex-
klystron oscillator are capable of only relatively small power output.

The proper operating conditions for maximum efficiency and power output
for an oscillator are determined in exactly the same manner as for the same
tube operated as an amplifier with the single additional factor that the power
output as an oscillator is less than the power output as an amplifier by the
amount that must be fed back to the grid circuit to sustain oscillation. Power
oscillators are normally operated class C.

Notes to the Text

1. Frequency of operation - pabo4asa 4YactoTta

2. ... instead of inversely as the square root as in LC oscillators —
BMECTO TOro, 4Tobbl MUBMEHATLCA 0OpPaTHO

3. Mutually coupled coils — B3anMHO cBsi3aHHblE KaTyLLKK

4. Colpitts circuits — cxembl Konnutca

5. Tuned-plate tuned-grid circuits — cxembl C HaCcTpPOE€HHbIM aHOOOM U
HaCTPOEHHOW CETKOM

6. ... is dependent upon, depends upon — 3aBUCUT OT

7. The transit-time Input capacitance — BxogHasi EMKOCTb 3a CYyeT
BPEMEHM rnporneTa afeKkTpoHa

8. Temperature-compensated components — TemnepaTypHO-
KOMMNEHCUPOBAHHbIE 3NEMEHTbI

9. ... the type of tube to be used — TN Namnbl, KOTOPbIN OOJKEH
ObITb NCNOMBb30BaH
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Obligatory Word and Expression List

oscillate tube capacitance
oscillator electron-transit time
oscillation lead inductance
oscillator circuit tuned anode

frequency stability  tuned grid
amplitude stability  Klystron oscillator

power output magnetron oscillator
tuning range supply voltage
capacitance

Exercises

I. Read, translate and study the text
[I. Put 10 questions to the text
lll. Answer the following questions:

1. What are the main performance characteristics of oscillators?

2. At what frequencies have EC oscillators the advantages of
good frequency stability?

3. At what frequencies are the LC type oscillators used?

4. At what frequencies are magnetron and klystron oscillators used?

5. Upon what parameters does the frequency of oscillation depend?

6. Why is the frequency of an oscillator dependent upon supply voltages?

7.In what class are usually power oscillators operated?

8. Is frequency stability a function of the stability of the components?

9. How does the required power output determine the type of tube to be
used?

10.How are the proper operating conditions for maximum
efficiency and power output for an oscillator determined?

IV. Give English equivalents to the following words and wse them in
sentences:

YyacTtoTa reHepauuu, 3aBUCETb OT, €MKOCTb CeTKa-kaTond, nuTarllee
HanpskeHne, aHOAHbIN TOK, CTabuNbHOCTb 4acCTOTbl, BbIXOAHAs MOLLHOCTb,
AnanasoH HaCTPOWMKKU

V. Give derivatives of the following:

to oscillate, to depend, to tune, to induce, capacity, to resist.

49



VI. Fill in the words omitted:

1. RC oscillators have the advantages of good ... at frequencies below
100 kc.

2.RC oscillators have a wide tuning ... since frequency varies inversely
with ...

instead of Inversely as the square as in LC oscillators.

3.... LC oscillators can operate satisfactorily at frequencies as
high as 10,000 mc.

4.The effects of electron transit time, tube ... and lead ... severely
limit the ... at frequencies above about 1,000 mc.

5. The use of Mutually ... becomes very difficult at frequencies above 100
to 200 mc.

6. At frequencies above 100 to 200 mc the Colpitts and ...
circuits are used almost exclusively.

7. At frequencies above 1,000 mc, and ... oscillators are used extensively.

8. The frequency of oscillation is ... upon the parameters of the
tube, the Q of the ..., and the ... .

9. The frequency change depends upon the per cent of the total ... that
the transit-time capacitance represents.

VII. Translate into English:

1.0QHOM M3 OCHOBHbIX XapaKTepUCTUK TreHepaTopa
saBnsaeTcs paboyas yacToTa.

2. RC-reHepaTop MMeEeT XOpPOLUYH CTabuIibHOCTb YacToThl.

3.leHepaTopbl TMNa LC wucnonbayTca o 4Yactotbl 500 Mlu.
MarHeTpOHHbLIM U KINUCTPOHHbLIA reHepaTopbl UCMNOMb3YHTCA MpU
yactotax cBbiwe 1000 Mlwu,

5.YacTtota reHepauum 3aBUCUT OT NapameTpoB namn U napamMeTpoB
KOHTYypa.

6. CTabMnbHOCTb YacToTbl 3aBUCUT OT Q - pe30HaHCHOro KOHTYpa.

7.AHOQHOE  COMpPOTUBIIEHME NaMmmnbl  U3MEHSIETCA  Mpu
N3MEHEHUN aHOOHOrO HaNPs>XeHNA N ToKa.

8. CtabunbHoCTb YyacToThl 3aBUCUT oT
CTaOUNMbHOCTU 23NIeMEHTOB. UCMNOJIb30BaHHLIX B CXeme
reHepartopa.

VIIl. Give general characteristics of a)frequency of operation, b)
frequency stability, c) power output

IX. Retell the text using words and expressions from the Obligatory Word
and Expression List
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RADIO TRANSMITTERS

A radio transmitter is a device for producing radio-frequency energy that
is controlled by the intelligence to be transmitted™. Radio transmitters may be
divided into two main classes: radio-telephone transmitters and radio-telegraph
transmitters. Radio-telephone transmitters may be amplitude-modulated and
frequency modulated.

Amplitude-modulated transmitters may be used at all frequency
bands, while frequency-modulated transmitters find extensive use at
frequencies above 40 MC. Radio-telephone transmitters may be
classified as:

a) broadcast transmitters

b) short-wave and ultra-high-frequency transmitters

c) single-side-band™ and asymmetric-side-band ™ transmitters

Radio-telegraph transmitters may be amplitude-keyed (on-off) and
frequency-shift keyed.

An amplitude-keyed radio telegraph. transmitter differs from the
corresponding amplitude-modulated transmitter in that instead of being
modulated in accordance with a continuously varying signal, such as an audio-
frequency signal, the transmitter output is turned on and off in accordance with
the dots and dashes of the telegraph code.

An_alternative to on-off keying is to use one frequency for the mark
intervals™ and another for the spacing intervals .

Such frequency-shift keying can be obtained in many ways.

Radiotelephone Transmitters

Broadcast Transmitters.
Broadcast transmitters represent the highest development of radio-

telephone transmitters with respect to7 stability of carrier frequency, band
width, low distortion and noise, etc. Such transmitters normally consist of a
crystal oscillator followed by several buffer amplifier stages, a modulated
amplifier, audio-frequency modulating system, etc. plus accessories such as
protection equipment, monitoring facilities etc.

The crystal oscillator of a broadcast transmitter is operated at the carrier

frequency, and normally employs a zero-temperature-coefficient crystal8
operating at low-power level and under conditions such that the very greatest in
frequency stability will be realized. The buffer amplifiers are for the purpose of
isolating the crystal from the modulated amplifier, and employ screen-grid
pentode, or neutralized triode tubes. Power amplifiers (including buffer stages)
operating at lower power levels than the modulated stage are of the Class C
type, while all power amplifiers following the modulated stage must be linear
amplifiers.

51



Modulation may be accomplished either in the last stage of radio-
frequency amplification or at a lower power level. The former is termed high-
level modulation; the latter, low - level modulation. In low-level systems, the
radio-frequency amplifiers following the modulated stage are linear amplifiers,
vand are usually of the high-efficiency type when appreciable energy is
involved.

High-level modulation usually takes the form of plate modulation with a
Class B audio amplifier.

A variety of modulation methods are in use for low-level modulation,
including plate, conventional control-grid and suppressor-grid modulation, in
this order of popularity. Almost any system that gives complete modulation can
be employed, since it is possible to take care of distortion with the aid of
negative feedback.

Short-wave and ultra-high-frequency Radio-telephone Transmitters.

The only essential difference between broadcast and the short-wave
telephone transmitters is that in the latter case the crystal oscillator operates at
a subharmonic of the desired frequency, and harmonic generators as required
are used between the crystal oscillator and the modulated stage. In many
applications of short waves, it is not necessary to meet the same standards of

performance9 as in broadcast work, with the result that buffer amplifiers are
sometimes reduced in number, or even eliminated, and other simplifications are
permitted that result in reduced band width, more distortion, and greater noise
than would be tolerable in broadcast work. Transmitters for short waves, unlike

these10 used in the ordinary broadcast band, are nearly always designed for
operation at a number of frequencies, with facilities provided for relatively rapid
frequency change.

Transmitters for use at ultra-high frequencies frequently employ resonant-
line oscillators instead of crystal control. Such oscillators are sometimes used
to generate directly the required power output, but in other cases a power
amplifier, and sometimes a buffer amplifier and power amplifier, are employed
in association with the resonant-line oscillator to provide isolation.

Notes to the Text

1. The intelligence to be transmitted — coobLlieHne, KOTOpoe AOMKHO BbITb
nepegaHo

2. Single-side-band transmitters — nepegatynk ¢ ogHON BOKOBOWM NOSOCOMN

3.Asymmetric-side band transmitter — nepegatyMk 0 aCUMMETPUYHbLIMU
BOKOBbIMU Nonocamm

4.0n-oft keying — MaHUNyNALUMS BbIKNIOYEHNAM

5.Mark intervals — nHTepBansl 3HakoB

6.Spacing intervals — HTepBarbl MPOMEXYTKOB

7. With respect to ... — oTHOCUTENbHO (4YTO KacaeTcs)
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8. A zero-temperature-coefficient crystal — kpucTann ¢ HynesbIM
TemnepaTypHbIM KO3(PPULNEHTOM

9.To meet the same standards of performance - ypnoBneTBOpPATb
TEM e camblM CTaHAapTam Ha pabounx xapakTepucTuk

10. Transmitters for short waves, unlike those — nepegatunku anga

KOPOTKMX BOSTH B OTINYME OT ...

Obligatory Words and Expressions List

radio-telephone transmitters buffer amplifier
radio-telegraph transmitters protection equipment
broadcast transmitters monitoring facility
short-wave transmitters screen grid
ultra-high-frequency transm. pentode
single-side-band transmitters neutralized triode tube
asymmetric-side-band transm.  facilities
amplitude-keyed transmitters frequency change

carrier frequency
Exercises
I. Read, translate and study the text
[I. Put ten questions to the text
[ll. Answer the following questions:

1. What is a transmitter?

2. What are the main classes of transmitters?

3. What are the main types of m dulation of radio-telephone transmitters?

4.At what frequency bands may the amplitude-modulated
transmitters be used?

5. At what frequencies are the frequency-modulated transmitters used?

6. What is the classification of radio-telephone transmitters?

7. How can we classify radio-telegraph transmitters?

8. What is the difference between amplitude-keyed radio-telegraph
transmitters and the amplitude modulated transmitters?

9.Why do broadcast transmitters represent the highest
development of radio-telephone transmitters?

10.What do broadcast transmitters consist of?

11.At what frequency is the crystal oscillator of a broadcast
transmitter operated?

12.For what purposes are the buffer amplifiers used?

13.What do the buffer amplifiers employ?
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14.Where may modulation be accomplished?

15. What do we call high-level modulation?

16.What do we call low-level modulation?

17.What is the difference between broadcast and short-wave
telephone transmitters?

IV. Insert prepositions:

1.1t is possible to take care ... distortion ... the aid... negative feedback.

2. Broadcast transmitters consist ... a crystal oscillator followed ...
several buffer amplifiers, a modulated amplifier, etc.

3. The crystal oscillator operates ... the carrier frequency.

4. Modulation may be accomplished ... a lower power level.

5. Radio transmitters may be divided ... two main classes.

6. Amplitude-modulated transmitters may be used ... all frequencies.

7. Frequency-modulated transmitters may be used ... frequencies
above 40 MC.

8. The transmitter output is turned ... and ... in accordance ... the
dots and dashes ... the telegraph code.

9. There is the only essential difference ... broadcast and short-
wave telephone transmitters.

10. High-level modulation usually takes the form ... plate modulation.

V. Give English equivalents to the following and use them in sentences:

npnbop, amnIMTygHO-MOAYNMPOBAHHbLIN nNepedaTynk, nepefaTynk
YaCTOTHOM MaHunynauuen, paguorternerpadHbii nepeaaTynk ¢ amnianTyaHOW
MaHUMynaumMen, Kpuctansmyecknin reHepatop, Hecylwas vacrtorta, 6ydepHbin
ycunurenb

VI. Fill in the words omitted:

1. ... transmitters may be used at all frequencies.

2. ... transmitters are usually used at frequencies above 40 MC.

3. An ... radio-telegraph transmitter differs from the amplitude-
modulated transmitter.

4. In amplitude-keyed radio telegraph transmitters, the output is ... on and
off in ... with the dots and dashes of the telegraph ... .

5. Instead of using on-off keying it is possible to use one frequency for the
...Intervals and another for the ... intervals.

6. Broadcast transmitters are highly developed radio-telephone
transmitters with respect to stability of ... ... , low ..., etc.

7.In broadcast transmitters a crystal oscillator is followed by
several ... stages, a ... amplifier, etc.
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8. The buffer amplifiers are used for isolating the crystal from the ... .

9. The ... employ screen grid, pentode, or neutralized triode tubes.

10.All ... ... which follow the modulated stage must be linear amplifiers.

11.Power amplifiers which operate at lower power levels than the ...
stage are of the Class C type.

12. Modulation which is accomplished in the last stage of radio-frequency
amplification is called ... .

13. Modulation which is accomplished at a lower power level is called ...

14.1n short-wave telephone transmitters the ... operates at a subharmonic
of the desired frequency.

15.The short-wave transmitters are usually provided with facilities for
rapid ...... :

VII. Give derivatives to the following:

to transmit, to modulate, to classify, key, to carry, to equip, stable, to
perform, cast.

VIIl. Give the opposites:

to transmit, output, to turn on, highest, plus, to isolate,
amplification, it is possible, negative feedback, to reduce latter.

IX. Give the synonyms:
employ, gain, itis termed ..., to reduce, plate, with the aid of, essential.
X.Give a general description of the following types of transmitters:

a) radio-telephone transmitters;
b) radio-telegraph transmitters.

Xl. Translate into English:

1. Paguonepenatumk - 3TO YCTPOWCTBO, co3gawollee paanmoyacTOTHYHO
9HEepruno, NPOMoAYNNPOBaHHYKO COOBLLEHNEM.

2. CyuwiecTBylOT paguoTtenedoHHble 1 paguoTtenerpadHbie nepegaTtymki.

3. B pagmnoTtenedoHHbIX nepegatymkax MPUMEHSIOT aMNUTYOHYIO
N YaCTOTHYO MOOYNALMIO.

4.B paguotenerpadHbIX nepegartymkax NpMMEHSIOTCA aMnnuTygHaa wm
YacTOTHas MaHUMynNAUNN.

5.B aMnnnTygHO-MaHUNyNMPOBaHHLIX  TernerpagHbiXx nepegartymkax
BbIXOQHOW CUrHas BKIHOYAETCH U BbIKMIOYAETCA B COOTBETCTBUM C TOYKAMU U
Tnpe TenerpagHoro Kkoaa.
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6. LLInpokoBewaTtenbHble nNepegaTynkm  UMEKT  BbICOKOCTabUNbHYIO
HeCyLL Yy 4acToTy.

7. lnpokoBeLwyaTenbHble nepegaTynku 00bIYHO COCTOAT n3
KpUCTannmMyeckoro reHepaTopa, HECKOSbKUX KackagoB OydepHbIX ycunutenen,
MOAYNUPYEMOro ycunutens, MOoOynupyloLllen CUCTeMbl 3BYKOBOW 4acTOTbl U
BCNoMoOraTesibHbIX 3N1IEMEHTOB.

8. B kpuctannuyeckom reHepaTope UCMonb3yeTcs KBapLeBbIn KpucTans ¢
HyNeBbIM TeMrnepaTypHbIM KO PUUNEHTOM, paboTaroLwnin HAa HU3KOM YPOBHE
MOLLHOCTW.

9. bycbepHsble ycunmTenu NPUMEHSIOTCS ans N30NMpoBaHNA
KpUCTannmyeckoro reHepartopa oT MOOynMpyemMoro yCunmTens.

10.B 6ydepHbIX ycunutenax MCNomnb3ylTCs fnamrbl C 3KpaHUPYHOLLEN
CETKOW, NeHTOAbl U HENTPanmn3oBaHHbIE TPUOAbI.

11.Ycunutenu MowHOCTU nepeaaTtymkos paboTtatoT B knacce C.

12.Yenmnutenn HWU3KOM 4acToTbl AOMKHbI UMETb Marnble HeNWHEeNHbIe
NCKaxXeHns (6bITb NTMHENHBIMM).

13.B KOPOTKOBOJSTHOBbIX MepefaTtymkax Kpuctanindecknn reHepaTtop
paboTaeT Ha cybrapmMoHuKe Kenaemon 4acToTbl.

XIl. Retell the text using words and expression from Obligatory Words
and Expression List

AIRCRAFT RADIO EQUIPMENT

All the radio aids to navigation1 are of no use to the pilot unless his
airplane is radio-equipped. The most essential radio-equipment consists of a
receiver. When operating under instrument condition (instrument flight), the
airplane is required to have a radio transmitter. More elaborate installations

include a direction-finding radio Ioop3 or a radio compass.
Radio Receivers. Aircraft radio receivers must be light in weight,

economical in operation, and extremely sensitive. The long wave band4
extending from 200 to 400 kilocycles has often been set inside for radio-range
operation, and aircraft radio receivers are designed to cover this band.

The aircraft receiver is very similar in appearance and in operation to a
small home radio. It is provided with a switch to turn it on and off ", a volume

6 ) 7 : : .
control, a tuning knob . It is always provided with earphones, as a
loudspeaker would be impractical because of the noise of the engine.

When the pilot wishes to use his radio, he puts on8 his earphones, turns
on the radio, allows it a short time to warm up, and then tunes it to the
frequency of the desired station. The volume control is then adjusted to bring

the signal in9 clearly but not loud enough to cause discomfort.

The receiver is generally mounted in the cockpit within easy reach of the
pilot. The same storage battery that supplies current for the lights and starter
can be used to operate the receiver. The antenna may be located beneath the
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fuselage. It may extend from the top of the cabin to the top of the fin10 or it may
extend from one wing tip back to the fin and then forward to the opposite wing
tip.

Sometimes an auxiliary mast antenna is mounted beneath the fuselage.
With this type of antenna, the cone of silence11 can be detected more easily,

but it is not suitable for long-range reception. The pilot switches to the
mast antenna when he is within a few miles of the station.

Many of the more recent radio receivers are designed for push-button

tuninglz. This arrangement can be adjusted so that any two selected
frequencies may be tuned in by merely pushing the appropriate buttons.

The air transports usually carry at least three radio receivers, two of them
designed to receive the radio—range signals while the third receiver is tuned to
the frequency of the fan markers1 along the airways.

Transmitters. All airplanes are now equipped with a tralrllsmitter in addition
to a receiver. This equipment is referred to as two-way radio™ .

A transmitter is installed as an addition to the receiver, since obviously the
transmitter alone would be practically useless. With two-way equipment, the
pilot can carry on a conversation with the various ground stations and control

towers. One type of installation consists of a transmitter mounted under the
rear seat or in th?é)aggage coml%artment, the receiver mounted in the

instrument panel_ ™ and the reel”  located in the cockpit for letting out the
trailing antenna

The transmitter requires a much longer antenna than the receiving set.
Several types of trailing antenna are in common use.

Unlike the receiving set, the transmitter is tuned to operate with an
antenna of a definite length. Some reels are equipped with a small electric
motor to wind in18 the antenna. An indicator may be provided to tell the length
of antenna that has been unwound.

The addition of a microphone competes the two-way radio installation.
Microphones designed specially for aircraft are usually referred to as

communication type microphones™ . The latest types are designed to exclude
engine or other distant noises.

When the pilot wishes to broadcastzo, he brings the microphone close to
his lip and presses the button that completes the circuit and starts the
transmitter functioning. As soon as ~ he has finished talking, he releases the
button to save the battery.

Operating the transmitter is almost as simple as operating a receiver. The
set is turned on and allowed to warn up for several minutes. The antenna is let
out to the correct length by counting the number of turns or watching the
indicator.

Pressing the button on the microphone starts the set in operation ready to
broadcast. As soon as the pilot is through talking ", the set should be turned off
and the antenna wound in.
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Notes to the Text

1. Radio aids to navigation — pagnoHasuraymMoHHOe YCTPOMCTBO,
HaBUraunmoHHOe paanocpencTso
. Instrument flight — nonet no npnbopam, cnenown nonet
. Direction-finding radio loop — paguoneneHratopHast aHTeHHa
. Long wave band — AnMHHOBOSHOBbIN AMana3oH
. Turn on (off) — BKNOYNTL (BBIKNIOYNTDL)
. Volume control — peryngarop rpoMKocTt
. Tuning knob — py4yka (kHOrKa) HacTpOWKu
. Put on — HageTb
. Bring the signal in — 3gecb — NpUHMMaTbL CUrHan
10 Fin — Knnb, BepTUKanbHbIN cTabunmsatop
11. Cone of silence — mepTBbLIN KOHYC, 30Ha MO4YaHUSA
12.Push-button tuning — kHono4Hasa HacTpoyika to tune in —
HacTpauBaTbCA Ha(CTaHLMIO)
13. Fan marker — BeepHblIn pagnomapkep (dakenbHbIN pagruomasik)

OCoO~NOOUPA,WN

14.1s referred to as two-way radio — HasblBaeTcsa (cyMTaeTcs)
npuemMmonepegatowen pagunocnucteMon, T. €. CUCTEMOM, obecneudmsaroLlen

OBYCTOPOHHIOK CBSA3b
15. Instrument panel — npnbopHasa gocka
16.Reel — 3gecb — pynetka
17.Trailing antenna(aerial) — cBucatoLas (BbinyckHasi) aHTeHHa
18.To wind — HamaTbIBaTb, NOATAMMBAaTb
19. Communication type microphone — MMKPOGOOH CBS3HOro Tuna
20.To broadcast — BecTn paguonepegavy
21.As soon as ... — KaK TOJ1bKO
22. ... is through talking — 3akaH4MBaeT pa3roBop

Obligatory Word and Expression List

equipment to turn on (off) cone of silence
receiver volume control fan marker
transmitter to tune airway

aircraft cockpit two-way radio
band storage battery instrument panel

to broadcast
Exercises
|. Read and translate the text

II. Answer the following questions:
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1. Are the airplanes radio-equipped now?

2. When must the pilot use the transmitter?

3. Where is directions-finding used?

4. What are radio receivers provided with?

5. Why would a loudspeaker be Impractical in the aircraft?
6. What does the pilot do when he wants to use the radio?
7.Where may the antenna be placed?

8. When does the pilot use the mast antenna?

9. How many receivers are there at the plane?

10.What is the fan marker?

11.What is two-way radio?

12.Where is the transmitter usually mounted?

13.What is the reel used for?

14.Does the receiver require a trailing antenna?

15.How does the transmitter operate?

[ll. Insert prepositions:

1. Aircraft receivers are light ... weight and economical ... operation.

2. The aircraft receiver is similar ... a home radio.

3.Itis provided ... a switch to turn it and ... .

4. The operator tunes the radio ... the frequency ... the desired station.

5. The antenna nay he located ... the fuselage.

6. The mast antenna is not suitable ... long-range reception.

7. The pilot switches the mast antenna when he is ... a few miles ... the
station.

8. The selected frequency may be tuned ... pushing the button.

9. The fan markers are situated ... the airways.

10. The two-way radio has a transmitter ... addition ... a receiver.

11. The transmitter is usually mounted ... the rear seat or ... the baggage
compartment.

12.The reel is used ... letting ... the trailing antenna.

13.The transmitter operates ... an antenna ... a definite length.

14.The receiver is turned ... and allowed to worm ... ... several minutes.

15. Pressing the button ... the microphone starts the set ... operation.

16.When the operator is ... talking, the set should be turned ... .

IVV.Put some questions to each of the following sentences:
1.The aircraft radio receivers are designed to operate the long wave band
from 200 to 400 kilocycles.

2.The storage battery supplies current for the lights and starter and can
be used for receivers.
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3. The pilot switches to the mast antenna when the airplane is near the
station.

4.When the equipment consists of receiving and transmitting sets we say
it is a two-way radio.

5.The operator presses the button for completing the circuit of the
transmitter.

V. Give synonyms to the words:

operation impractical brine
installation cabin start
allow broadcast beneath
mount button adjust

VI. Give English equivalents to the following:

aBMALMOHHBIV NoneT no npubopam (cnenow NoneT), paauoneneHraTop,
NPUEMHUK, NepeaaTymk, PperynsatTop rpOMKOCTU, HACTpoWKa, kabrHa nunoTa,
BCMoOMoOraTernbHbI, MepTBasi 30Ha, NpuemMonepearLlas pagmoycTaHOBKa,
npubopHas gocka, pagnosellaHme

VII. Make up sentences using the above words and expressions

VIII. Retell the text using words and expressions from the Obligatory
Word List

IX. Name essential parts of the aircraft radio installation and describe
their operation

X. Fill in the words emitted:

1. The radio-range signals are received by the ... .

2. She airplane requires a ... when operating under instrument ... .

3.The ... ... Is adjusted to bring the signal in clearly.

4. The ... battery is used to operate the receiver.

5. The pilot can carry on a conversation with ground stations when he has
... radio equipment.

6. Aircraft microphones are referred to as ... type microphones.

7. When the operator is through talking, he ... the button to save battery.

XI. Form ten questions on the text

XII. Make up a dialogue and practice it with your comrade
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XIIl. Translate into English

1.Kaxgbin camoneTt cendac obopygoBaH CUCTEMOM [ABYCTOPOHHEN
pagmocBA3Nn.

2. ABMALUMOHHbBIN  paguonpueMHUK OObIMHO nomellaeTcsa B KabuHe
nunoTa.

3.na onpegeneHna MepTBOW 30HbI NUAOT MCMNOSb3YeT LWTbIPEBYHO
aHTEHHY.

4. BeepHble Mapkepbl pacnonaratTcs BOOb BO3AYLIHbIX: Tpacc

5. C nOMOLLbIO PYNeTKN MOXHO YBEMNYUTb NN YMEHbLUNTb ANUHY
aHTeHHbl pagunonepeaaTymka.

6.B pagvoneneHratopHbiX YCTaHOBKax 4acTto MPUMEHSIOT PaMOYHYHO
aHTEHHY.

7. [0na BegeHusa paguonepenadn NunoT UCNonb3yeT MUKPOGIOH CBA3HOMO
Tuna.

8. OgeB HayLWHMKK, NUIOT BKNKOYaeT paguonpueMHUK U HacTpanBaeT ero
Ha YacToTy HEODXOANMMOW CTaHLUMN.

RADIO NAVIGATION

Radio constitutes one of the most valuable aids to air navigation. Without
it no scheduled air transportation in any weather would be possible.

Dead reckoning1 consists of planning the flight in advance2 and

estimating the headingg, groundspeed4, and the time required to complete the
flight. Radio-navigation aids enable the pilot to follow the airways without visual
reference to the ground. Radio fixes5 located at frequent intervals along the
airways help him to establish his exact position. 6

The signal of a conventional radio-broadcasting station ™ is sent out with
approximately the same intensity in all directions. Such stations often use a
mast or vertical antenna .

It is possible to control the direction of the signals of a radig station by
varying the design of the transmitting antenna. If a loop antenna instead of a
mast is used the maximum radiation is sent out in line with™ the ends of the
loop. This means that all localities in line with the ends of the loop will receive a

: : : : 0 :
strong signal, whereas only a very weak signal will be picked up™ by receivers
at right angles to the loop.

o : : .11
The directional properties of a radio-rage station”™ represent an
application of this principle. Two loop antennas are placed at right angle to
each other. One of them transmits the letter "a" in code ("-), while the other
antenna sengzc, out signal "n" (-"). I?e tone of these signals clnﬁely resembles
the dial tone™ of a dial telephone™ .The same type of pattern™  can be
obtained

L . . . 1
by using fine vertical antennas called Adcock vertical radiators 5. Usually
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there are four directions away from the range station in which the "n" and "a"

signals overlap™ .These overlapping areas called beams or Iegs17 form a
narrow band widening outward from the station at the angle of about 3°, The
pattern of each range station consists of four beams and four regions called
quadrants18 between the beams.

When a pilot is flying within the limits of one of the beams, he receives a
steady buzz. Between the beams he will receive either the "a" or the "n" signal,
depending on which quadrant he is in. The steady buzz is achieved by
overlapping the "n" and "a" signals. 19

A narrow band known as the twilight zone™™ extends along the edges of

each beam. In this zone both the on-course signal ~ or steady buzz and ! the

n" or "a" quadrant signal can be heard simultaneously.

When a pilot is proceeding along a beam toward a radiorange station the
intensity of the signal gradually increases, bonding up quite rapidly as the
station is approached. Directly over the station, the signal dies down and
practically disappears. This area over the station where the signal fades out is

: 22 .
known as the cone of silence . The cone of silence plays a very Important part
in radio navigation, as it enables the pilot to enables a definite fix along the
airway.

When the pilot wishes to tune in a radio-range station, he turns his
receiver to the frequency of the station and then listens for the station
identifications. Bach station broadcasts on an assigned frequency.

When flying along the airways, a pilot can tell from the beam signal v
whether or not he is on his course. However, the beam does not tell him how

near he is to the range station. Radio markers23 are located along the airways
for this purpose. These are low-powered radio stations placed along the
airways to serve as radio fixes. Their frequency is generally the same as the
beam along which they are located, but they can be heard for only a few miles.
Each marker station has its own identification signal.

Another type of radio fix is known as the fan marker24. These markers
operate on an ultra-high frequency (UHF) and send out a vertical fan-shaped
beam. The signal can be received only when the airplane is almost directly in
line with the station, and a special receiver is required. Fan markers are located
along the principal airways about 30 miles away from the terminal airports.

Notes to the Text

1. Dead reckoning — cumMcneHune koopgmHaT MECTOMNOSIOXKEHMNS

2.In advance — 3apaHee, Hanepeg

3. Heading — kypc, HanpasneHue (noneTa)

4. Groundspeed — nyTeBasi CKOPOCTb, CKOPOCTb OTHOCUTESTbHO 3EeMIU
5. Radio fix — pagnoopueHTup

6. Radio-broadcasting station — pagnoBeLiaTenbHas CTaHUMSA

7. Mast or vertical antenna — wTbipeBasi N1 BepTUKarbHasa aHTeHHA
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8. Loop antenna — pamoyHasa aHTEeHHa

9. In line with — B cooTBETCTBUU C

10.Pick up — 3gecb — NnpuHMMaTb COObLLEHUS (CUrHanbI)

11. Radio-range station — pagnoHaBurayMoHHas ctTaHums

12.Dial tone — curHan (3ymmep) oTBeTa CTaHUWUW, CUTHAN rOTOBHOCTU K

Habopy Homepa

ATC

13.Dial telephone — aBTOMaTuyecknn TenedoH, TenedOHHbIN annapat

14.Pattern — obpaseu, wabnoH, mogenb

15. Adcock vertical radiator — BepTukasnbHbI n3nyvatenb J4Koka
16.Overlap — nepekpbiBaTb

17.Beams or legs — 30ecb — 30HblI paBHOM CIIbILLMMOCTHU, NIMHUM Kypca

18. Quadrant — kBagpaHT, YeTBEPTb Kpyra

19. Twilight zone — paBHOCUIHanbHasa 30Ha

20.0n-course signal — HanpasneHue curHana no kypcy (off-course -
HanpasfeHne B CTOPOHY OT MPUHATOrO Kypca rnoneta)

21.both...and ... —kaK ..., Tak " ...

22.cone of silence (cone of nulls) — KOHyC (30Ha) MonyYaHuA, MepPTBbIN

KOHYC

23. marker station — mapkepHasa cTaHUMA, MapKEPHbLIN paguomasik
24.fan marker — BeepHbI paguomapkep

Obligatory Word and Expression list

navigation pattern
dead reckoning to overlap
heading beam
airway twilight zone
radio fix on (off) course signal
radio-broadcasting station radio marker
loop antenna fan marker
to pick up signals terminal
radio-range station airport
Exercises

I. Read and study the text
II. Answer the following questions:

1. Is radio necessary for air navigation?

2. What is dead reckoning?

3. Why does the pilot use radio-navigation aids?
4. Where are radio-fixes located?
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5. What kinds of antennas are used by radio-broadcasting stations?
6. How is the direction of radio-signal controlled?

7. What signals does the loop antenna transmit?

8. What is the beam?

9. How is the steady buzz achieved?

10.What is the cone of silence?

11. What does the cone of silence enable the pilot?
12.Do all the stations have the same identifications?
13.What is the purpose of radio markers?

14. What frequency do fan markers operate on?
15.When can the airplane receive the fan marker signal?

[ll. Insert prepositions:

1. Radio enables the pilot to fly ... visual reference ... the ground.

2. Radio fixes are located ... frequent intervals ... the airways.

3. The signal is sent ... all directions.

4. The direction ... a signal is controlled ... varying the design ... the
antenna.

5. All localities ... line ... the ends ... the loop will receive strong signals.

6. The aircraft receiver can pick ... very weak signals too.

7. Two antennas are located ... right angles ... each other.

8. Four regions ... the beams are called quadrants.

9.The buzz is achieved ... overlapping the "n" and "a" signals.

10. The cone ... silence is very important ... radio navigation.

11.The pilot turns the receiver ... the frequency ... the station and listens
... the identification signals.

12.Radio markers are placed ... the airways.

13.The broadcasting sends ... a vertical fan-shaped beam.

IV. Give English equivalents to the following:

rpaduk, cHMCrneHne KoopanHaAT MECTOMNONOXEHNS, HanpaBreHne noneTa,
nyTeBasi CKOPOCTb, TOYHbIN, paguoBeLLaTefnibHas CTaHUMs, paMoYHast aHTEHHa,
B COOTBETCTBUU C, pagnOHaBUraLMOHHAa CTaHUUS, NepekpbiBaTb, 30Ha PaBHOM
CMbILWNMOCTN, HacTpanBaTb, MapKepHas CTaHuus

V. Make up sentences using the above words and expressions

VI. Give antonyms to the words:

possible strong on-course

to complete transmitting narrow
exact the same disappear
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VII. Fill in the words omitted:

1.The broadcasting station ... signals in all directions.

2. ... air transportation would be impossible without radio aids.

3. The exact position of the plane is established by means of ... ....

4.The ... areas are called beams or ... .

5. The pilot receives either the "a" or the "n" signal depending on which ...
he is in.

6. Along the edges of each beam the ... ... extends.

7. The area over station is known, as the ... ... ....

8. Radio fan markers ... on an ultra-high ... .

VIIl. Put ten questions to the text

IX. Retell the text using words and expressions from the Obligatory Word
List

X. Translate into English:

1. Paguno aBnseTca ogHMM U3 BaXKHENLUNX CPEACTB adpoHaBuUraLuu.

2. Nonb3yack paguocpeacTsamu, NUIOT MOXET neTeTb 6e3 BM3yanbHOro
HabnaAeHns 3a 3eMrnen.

3. PagnoopueHTupbl nomorarT nNuroTy onpefenuTb  ero  TO4YHoe
MECTOMNOSIOXEHUE.

4. CneunanbHble paguMocTaHUMKM NOCbINAKT BO BCEX HanpaBreHUax
ono3HaBaTerlbHble CUrHanbl.

5./3MeHAa  nonioeHne nepefarwwen aHTeHHbl, MOXHO MEHATb
HanpaBneHne N3ny4yeHns CUrHanos.

6. O6bI4YHO B KYypCOBbIX  paguomasikax  pamMO4yHble  aHTEHHb
yCTaHaBNMBaTCA Mo NPsMbIM YriioM ApYr K APYry.

7.Te obnacTtu, roe curHanbl paguoHaBuUrauMoHHbIX cTaHuum "a" u "n"
nepeKkpbIBaOTCA, Ha3blBalOTCS PpaBHOCUIHANbHLIMU 30HAMM.

8.Korga camoneTr neTtut BAOMb Jyda, NWUAOT CrAbIWWT YCTONYMBLIN
3YMMEpPHbIN CUrHan.

9. Mpn npubnuxeHnn Kk nepenarollen cTaHUMM MHTEHCUBHOCTb CUrHarnoB
yBennunBaeTCs, HO Haf CTaHumen 3TOT CUrHas ucyesaeT U HayMHaeTCs 30Ha
MOMNYaHuA.

10.N3BecTHO, 4TO Kagasa CTaHuMa  nepejaeTr  CUrHanbl  Ha
onpegeneéHHom YyacToTe.

11.MMpu nomown CuUrHanoB paguosiyda JneTynk Bcerga  MoXeT
onpenennTb, NPUaePKMBaeTCs S OH NPaBUITbHOMO Kypca B MoneTe.

12. Paguomapkepbl pacnonoXxeHbl BOOMb BO3AYLLUHbIX Tpacc.
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XI. Without consulting the dictionary read the following text and
give a short summary of it in English?

Types of Range Stations

Radio-range stations are divided into three general classes, as follows:

1. Full-power stations, Adcock vertical radiators (RA) or loop radiators
(RL).

2. Medium-power stations, Adcock vertical radiators (MRA) or loop
radiators (MRL).

3. Low-power stations, loop-type marker stations (ML).

The full-power stations are located along the airways and at the principal
terminal airports. The medium-power stations are usually located at airports
between the principal airway stations. The low-power stations can be heard for
only a few miles and are provided for instrument approaches to intermediate
airports.

RADIO IN OUTER SPACE

A new age has begun in the history of mankind an age in which man is
free to travel through the space. At first he will find this new freedom dangerous
and hostile, but as his knowledge increases, the freedom to travel will become
safe and friendly. v In the exploration of space the role of radio is very

important. Astronomy
was one of the first branches of science to make use of radio equipment. The
Sun and many other heavenly bodies are known to emit radio signals. Having
learned to pick these up, people have discovered cosmlc bodies situated at

distances of several thousands of millions of light years from the Earth. Now
scientists widely use radio telescopes. In fact they are huge antenna constantly

tuned in2 to the "emissions" from our distant neighbors in the Universe. Giant
radio telescopes were built in the Soviet Union, Great Britain, the USA and
other countries.

Then it was the turn of radar to venture into outer space. The first radio
signal to be reflected from the surface of the Moon was received in 1946.
Soviet scientists have carried out radar soundings of Venus, Mars, and
Mercury.

In November 1962, the first interplanetary telegram in history, consisting
of cue words "Lenin, USSR, Peace" travelled through Billions of kilometers of
outer space. The radio signals were reflected from the surface of Venus and
came back to the Earth.

At the end of 1963 Soviet science, registered another outstanding

achievement. The first-ever radar probe of the planet Jupiter took place4. The
aim of the experiment was to study the reflecting properties of Jupiter's surface
and the propagation of radio waves over super-long distances. Observations
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were conducted with the help of a powerful transmitter and a high-directional

antenna. It took the radio signals 1 hour 6 minutes5 to get from the Earth to
Jupiter and back again, that is to cover about 1,200 million kilometres. At the
end of this time the transmitter was switched off and a second antenna with a
highly sensitive receiver picked up the reflected signals.

Radar soundings of planets have made it possible to determine with
greater accuracy the magnitude of the astronomical unit and the distance
between the planets and the Earth and to learn more about the nature of their
surfaces.

October 4, 1957 marked a new stage in space research. Scientists
carried their experiments into space and get valuable scientific information
therefrom. The world's first artificial earth satellite was equipped with radio
transmitters to send back scientific data. Since then all spaceships launched
into near-Earth space as well as to the Moon and the planets have been
equipped with all sorts of radio technical devices.

Without them the launching would be fruitless from the scientific point of
view. Thus during any space flight with a man on board or without him there is
always a two-way communication channel: Earth-Space and Space-Earth.
Control commands are transmitted to the spaceship along the first and a
stream of information is sent back to the Earth along the second.

Radiotechnical apparatus makes it possible to measure the elements of
the orbits of artificial earth satellites and the trajectories of the automatic
interplanetary stations.

The two-way communication with the "Mars I" interplanetary station was a
feat of modern radio-engineering. During one of the last sessions "Mars I" was
over 106,000,000 kilometres away from the Earth. The scientists now have
information on space routes which will in time be travelled by manned
spaceshipsB.

New information on interplanetary and solar plasma, the outermost magnetic
belt around the Earth, solar wind in outer space was obtained. New data on the
intensity of the magnetic field and on the presence of the meteoric matter in the
space between the Earth and Mars was received. And all this due to7 radio signals

transmitted by the station. The Iaunching8 of sputniks equipped with special
apparatus will make it possible to investigate the upper strata of the Earth
atmosphere where clouds are formed. These meteorological sputniks ana later on
whole meteorological stations, will enable us to make more accurate weather
forecasts. Further improvements in the design of carrier-rockets and spaceships
will make it possible to launch observatories equipped with telescopes and other
optical devices beyond the Earthr-atmosphere.

Radioelectronics is marching into space. The limits of man's knowledge
are widening all the time, and scientist are sending up their radio equipment
into the unknown reaches of the Universe.
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Notes to the Text

1. light year (the distance that light travels in one year) is a little less than
9,5 million million kilometres

2.to tune in — HacTpauBaTtb

3. to carry out — BbINOMNHATbL, MPOBOAUTL

4.to take place — nmeTb MecTo, NPOUCXOANTL

5.1t took the radio signal 1 hour 6 minutes ... — paguocurHan 3a 1 yac 6
MUH (4OCNOBHO 3TO 3aHAM0 1 4Yac 6 MUH)

6. manned spaceship — Kocmunyecknin kopabsb ¢ YenoBekom Ha 6opTy

7.due to — 6narogaps

8. launching — 3anyck

Obligatory Word and Expression List

radio equipment to carry out to pick up
to emit radio signals probe accuracy
antenna propagation of radio waves
emission transmitter
radar high sensitive receiver
magnitude unit
manned spaceship carrier-rocket
Exercises

I. Read, translate and study the text
[I. Put 10 questions to the text
[ll. Answer the following questions:

1. What age has begun in the history of mankind?

2. How have people discovered the most distant cosmic bodies?

3. What are radio telescopes?

4. What was the aim of the first radar probe of the planet Jupiter?

5. How was the probe of the planet Jupiter conducted?

6. What have radar soundings of planets given?

7. Why did October 4,1957 mark a new stage in space research?

8. Are all spaceships equipped with radiotechnical devices?

9. How is a two-way radio communication with spaceships organized?

10.What new scientific data was received by the "Mars-I" interplanetary
station?

11.What do you know about meteorological sputniks?
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IV. Give English equivalents to the following words and use them
in your own sentences:

Mcnonb3oBaTh, paanoobopyaoBaHue, NPOHNKHYTb B KOCMOC, NMPOBOAUTL
HabnoaeHne, pacnpocTpaHeHWe paguoBOSH, MNPOBOAUTbL  30HAMPOBaHUE
nnaHeTbl, HanpaBneHHas aHTEeHHa, BbICOKOYYBCTBUTENbHbLIN MNPUEMHUK,
BEnMYMHa acCTPOHOMMYECKOW eOuHWLbIl, 3anyckaTb B KOCMOC, ABYCTOPOHHSIS
paanoCBs3b, PaKETOHOCUTENb

V. Give synonyms to the following:
cosmos, hostile, dangerous, aid, sounding, research, artificial earth
satellite, device, information, to obtain, to use, to conduct, to send up.

VI. Give nouns corresponding to the following verbs and adjectives:

free to equip to investigate
distant to emit to explore
cosmic to transmit to propagate
accurate to measure to observe

to improve

VII. Memorize plural of the following nouns:

Singular Plural

antenna - antennae, antennas
datum - data

apparatus -  apparatus, apparatuses
stratum - strata

VIII. Insert prepositions:

1. ... May 15, 1958 a third Soviet sputnik was launched ... the upper strata
of the atmosphere.

2. It was equipped with radio transmitters to send back scientific data.

3.Due ... the great weight ... the satellite it has been possible to install
(yctaHoBuTb) powerful transmitters in it.

4. ... the help ... sputnik's radio transmitter "Mayak" short-wave amatours
throughout the world could listen in to sputnik IIl ... super-long distances.

5.... any space flight ... a man ... board or ... him there is always a two-
way communication channel: Earth-Space and Space-Earth.

IX. Translate into English:

69



1. B uccnegoBaHumn Kocmoca paguo urpaet BakHYH porsb.

2.W3BectHO, 4TOo ConHue, JlyHa u pgpyrve HebecHble Tena
N3ny4arT pagmoBOSHbI.

3.bnarogaps paguocurHanam, usny4yaembiM HebecHbiMM  Tenamw,
y4YeHble OTKPbINN caMble OTAarneHHble HebeCHble cBeTuna.

4.B koHue 1963 r. ¢ nomouwpbio pagapa Cosetckun Coro3 nposen
3oHaupoBaHue Konntepa - camon 6onNbLIOW NNaHeTbl COTHEYHOW CUCTEMBI.

5.Bce kocmun4yeckme kopabnu c 4yenoBekoMm Ha GopTy wmnm 6e3 Hero
OCHaLLIEHbI pasfiMYHbIMU PagNOTEXHNYECKMMU Npnbopamu.

6.Bo Bpems nobOro KoOCMM4YecKoro noreta Bcerga OcCyLecTBnAeTcs
OBYCTOPOHHAA paanocessb 3emns — Kocmoc, Kocmoc — 3emns.

7.3anyck CAYyTHMKOB CO cneuuanbHbiM 06OpygoBaHMEM B BbICLUME
cnoun atMocepbl NO3BONUT caenaTb 6bonee TOYHbIMU NpeacKa3aHUs NoroAabl.

8.lepBbIM 4erIOBEKOM, KOTOPbIN MPOHWK B KOCMOC, Oblnl COBETCKUM
YenoBek.

9.12 anpena 1961 roga HOpuwn [arapuvH coBepwun nepBbin
KOCMUYecKnin nonet Ha 6opTy Kopabns-cnyTHuka "BocTok". arapuH 3a
108 MuH. obneten Bokpyr 3emnu. «BocTok» Obln 3anyweH ¢
kocmogpoma (cosmodrome) barkoHyp.

10.loneT yenoBeka B KOCMOC OTKPbIST HOBYK 3MOXy B UCTOPUMU
4YenoBeveCcTBa - 3AMOXY MEXMNMAaHETHbIX NYTELEeCTBUN.

X. Retell the text using as many new words and expressions as possible
XI. Fill in the blanks with the following words and phrases from the text:

data, to carry out, probe, layer, emissions, radio waves, satellite, matter,
increase.

Deep Moon Probes

In recent years the Soviet Union has been investigating the ...
emitted by the Moon on frequencies in the 0.13 to 3,5 cm range, which
Is equivalent to "Inspecting" the Moon's surface layers from 5 cm and 20
m down.

At present Soviet astronomers V.Troitsky, V.Krotikov and
N.Tseitlin have done another ... an even deeper one, of our natural ...
Measurements of radio-wave ... from the Moon were ... ... in the 70 cm
frequency range.

The scientists expected to receive ... from a depth of 40 m. It was
thought that if the density of lunar ... remained uniform throughout as
depth increased, then the temperature at 40 m would be 20-50° more
than at a depth of 20 m. However, the temperature ... proved to be
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much less. This is evidence that at a depth of about 30 m. there is a ...
of rather dense matter, maybe even rock-like in character.

XIl. Give a short summery of the previous text in English
XIII. Translate from English into Russian

On January 30, for the first time ever, two scientific stations - "Elektron-I"
and "Elektron-2" - were launched in the Soviet Union.

Considerable technical difficulties were overcome in the simultaneous
orbiting of two satellites by means of one carrier. A special system ensured the
separation of the Electron | station from the last stage of the carrier rocket at a
strictly set speed. The separation took place practically without any disturbing
effect on the further movement of the last stage. In addition, the Elektron |
station was designed in such a way that it was most compact in the period of
separation, had no large protruding parts and did not fall in the zone of action of
the jet stream of the final-stage engine.

On the external surface of the craft are the solar cells, aerial systems,
some of the instruments, and the solar orientation sensors. On the cylindrical
section of the body are located the rotating shutters of the heat regulating
system. Elektron | carries collapsible aerials and solar-cell panels were
extended after the separation of the spacecraft from the carrier rocket at a
signal from a programmed timer. On Elektron 2 the solar-cell panels are fixed.
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