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UNIT 1
ELECTRONICS

Text 1

Electronics As a Science

Electronics, field of engineering and applied physics dealing with the design
and application of devices, usually electronic circuits, the operation of which
depends on the flow of electrons for the generation, transmission, reception, and
storage of information. The information can consist of voice or music (audio
signals) in a radio receiver, a picture on a television screen, or numbers and
other data in a computer.

Electronic circuits provide different functions to process this information,
including amplification of weak signals to a usable level; generation of radio
waves; extraction of information, such as the recovery of an audio signal from a
radio wave (demodulation); control, such as the superimposition of an audio
signal onto radio waves (modulation); and logic operations, such as the
electronic processes taking place in computers.

At the beginning of the 20th century the introduction of vacuum tubes was
the starting point of the rapid growth of modern electronics. With vacuum tubes
the manipulation of signals became possible, which could not be done with the
early telegraph and telephone circuit or with the early transmitters using high-
voltage sparks to create radio waves. For example, with vacuum tubes weak
radio and audio signals could be amplified, and audio signals, such as music or
voice, could be superimposed on radio waves. The development of a large
variety of tubes designed for specialized functions made possible the swift
progress of radio communication technology before World War II and the
development of early computers during and shortly after the war.

The transistor, invented in 1948, has now almost completely replaced the
vacuum tube in most of its applications. Incorporating an arrangement of
semiconductor materials and electrical contacts, the transistor provides the same
functions as the vacuum tube but at reduced cost, weight, and power
consumption and with higher reliability. Subsequent advances in semiconductor
technology, in part attributable to the intensity of research associated with the
space-exploration effort, led to the development of the integrated circuit.
Integrated circuits may contain hundreds of thousands of transistors on a small
piece of material and allow the construction of complex electronic circuits, such
as those in microcomputers, audio and video equipment, and communications
satellites.

Active Vocabulary

amplification ~ niacunenns
application — 3acTocyBaHH:

applied physics — nprknagHa ¢izuka
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electronic circuits — enexTpoHHiI cxemu

generation — CTBOpeHHsl

high-voltage sparks — po3psian Bucokoi nanpyru
integrated circuit — iHTerpanbHa cxema

power consumption — CII0)KHBAHHA €TeKTPOEHepril
radio waves — pagioxBuii

recovery — BiATBOpeHHs

reliability — HazilHicTb

vacuum tube — BakyyMHa Jiamna (Tpy6Ka)

Ex. 1. Answer the following questions

What does electronic as a science study?

What functions do electronic circuits provide?

When were vacuum tubes introduced?

How did the development of vacuum tubes contribute to the progress of
radio communication technology?

When were transistors invented?

6. What were the advantages of transistors over vacuum tubes?

BN

W

Ex. 2. Translate the following words into Ukrainian

1. integrated circuit 2. weight 3. high reliability 4.power consumption 5. ma-
nipulation of signals 6. to be superimposed on radio waves 7. to provide
different functions 8. amplification of weak signals 9. applied physics 10. tran-
smission of information 11. communication satellites 12. extraction of infor-
mation 13. the design of devices 14. radio receiver 15. television screen 16. de-
modulation 17. vacuum tubes 18. logic operations 19. high-voltage sparks 20. a
field of engineering 21. usable level.

EXx. 3. Translate the following words into English

1. mpuknanHa disvka 2. eNeKTPOHHI cXeMH 3. CyNyTHMKM 38°3Ky 4. AOCTi-
JDKEHHsl KOCMOCY 5. BMCOKa HajlifHicTh 6. 36epexxeHHs iHdopmauii 7. aymio-
curHan 8. obpobka indopmauii 9. emextponHi mpouecn 10. BakyymHa Tpy6ka
11. ofpobka curnany 12. pospaau Bucokoi Hampyru 13. miacunenus panio-
curtanis 14. wBuakui nporpec 15. HamiBmposignukoBi Matepianu 16. cro-
XHMBaHHA enekTpoeHeprii 17. Bapricts 18. Bara 19. interpansha cxema 20. Bineo-
obnagHaHHs.

Text 2

Electronic Components. Part 1

Electronic circuits consist of interconnections of electronic components.
Components are classified into two categories — active or passive. Passive
elements never supply more energy than they absorb. Active elements can
supply more energy than they absorb. Passive components include resistors,
capacitors, and inductors. Components considered active include batteries,
generators, vacuum tubes and transistors.
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A vacuum tube consists of an air-evacuated glass envelope that contains
several metal electrodes. A simple, two-element tube (diode) consists of a
cathode and an anode that is connected to the positive terminal of a power
supply. The cathode — a small metal tube heated by a filament — frees electrons,
which migrate to the anode — a metal cylinder around the cathode (also called
the plate). If an alternating voltage is applied to the anode, electrons will only
flow to the anode during the positive half-cycle. During the negative cycle of the
alternating voltage, the anode repels the electrons, and no current passes through
the tube. Diodes connected in such a way that only the positive half-cycles of an
alternating current (AC) are permitted to pass are called rectifier tubes. These
are used in the conversion of alternating current to direct current (DC). By
inserting a grid, consisting of a spiral of metal wire, between the cathode and the
anode and applying a negative voltage to the grid, the flow of electrons can be
controlled. When the grid is negative, it repels electrons, and only a fraction of
the electrons emitted by the cathode can reach the anode. Such a tube, called a
triode, can be used as an amplifier. Small variations in voltage at the grid, such
as can be produced by a radio or audio signal, will cause large variations in the
flow of electrons from the cathode to the anode and, hence, in the circuitry
connected to the anode.

Active Vocabulary

absorb energy — Co>XHBaTH eJIEKTPOCHEPrit0
alternating voltage — 3MiHHa Harnpyra
amplifier — nigcumoBay

capacitor — KOHJIeHcaTop

cathode — katon

direct current — mocTiitHuit cTpyM

electronic components — eleKTPOHHI KOMITOHEHTH
grid — peruiTka

inductor — KOTy1IKa IHAYKTHBHOCTI

metal wire — MeTaneBuii Apit

resistor — pesucTop

supply — mocrayaHHs

transistor — TpaH3uCTOp

triode — Tpioa

two-element tube (diode) — nion

Ex. 1. Answer the following questions
What do electronic circuits consist of?
What are passive elements?

What do active components include?
What does vacuum tubes consist of?
What are rectifier tubes used for?



Ex. 2. Match the English words in the left column with their Ukrainian
equivalents in the right column

semiconductors HagMipHa KiJIbKiCTb €lleKTPOHIB
to pass unimpeded KOJICKTOP

field-effect transistor KpEMHIl

repulsion of charges 3 JOMilIKaMH

forward bias HaniBnpoBiAHWKH

to be doped npoxoauTu 6e3 nepewkos
silicon NOJIBOBHIA TPAH3UCTOP

an abundance of free electrons Bi/IIITOBXYBaHHA 3apALiB
reverse bias 3MiHHHH CTpYM

bipolar transistor nepexin

alternating current 6inonApHUil TpaH3UCTOP
junction 3BOPOTHA Halpyra

Ex. 3. Fill in the missing places in the text “Transistors”

Transistors are made from ..... These are materials, such as ..... or
germanium, that are “doped” (have minute amounts of foreign elements added)
so that either an ..... or a lack of free electrons exists. In the former case, the
semiconductor is called n-type, and in the latter case, p-type. By combining n-
type and p-type materials, a ..... can be produced. When this diode is connected
to a battery so that the p-type material is positive and the n-type negative,
electrons are repelled from the negative battery terminal and pass ..... to the p-
region, which lacks electrons. With battery reversed, the electrons arriving in the
p-material can pass only with difficulty to the n-material, which is already filled
with free electrons, and the current is almost zero.

The ..... transistor was invented in 1948 as a replacement for the triode
vacuum tube. It consists of three layers of ..... material, forming two p-n
(bipolar) junctions with configurations of p-n-p or n-p-n. One junction is
connected to a battery so as to allow current flow (..... bias), and the other
junction has a battery connected in the opposite direction (..... bias). If the
current in the forward-biased junction is varied by the addition of a signal, the
current in the reverse-biased junction of the transistor will vary accordingly. The
principle can be used to construct ..... in which a small signal applied to the
forward-biased junction causes a large change in current in the reverse-biased
junction.

Another type of transistor is the ..... transistor (FET). Such a transistor
operates on the principle of ..... or attraction of charges due to a superimposed
electric field. Amplification of current is accomplished in a manner similar to
the grid control of a ..... tube. Field-effect transistors operate more efficiently
than bipolar types, because a large signal can be controlled by a very small
amount of energy.



Ex. 4. Translate the following words into Ukrainian

1. a magnetic field 2. a variable capacitor 3. an adjustable sliding contact
arm 4. to separate an audio or radio signal from a direct current 5. to accumulate
6. a capacitor 7. an industry material 8. a coil 9. to reach a maximal value 10. to
retain the charge 11. a carbon mixture 12. a battery 13.the dimensions of a
sample 14. conductivity of the material 15. resistance 16. metal film 17. the
attached wires 18. a metal plate 19. a direct current 20. to oppose rapid changes
21. current intensity.

Ex. 5. Translate the following words into English

1. MeTaJieBa nnacTvHa 2. 3MiHHUH pe3UcTop 3. eNinTHYHUI 3apsan 4. peryns-
TOp 5. KOTylIKa iHAyKTHUBHOCTI 6. uactoTa 7. mposiguicts 8. onip 9. npoxon-
*eHHs cTpymy 10. posmip 3pizky 11. BUurotosneHHs 12.kpeMHieswii uin 13. cxe-
MU CrielianeHOro Tnpu3HaueHHs 14. posmileHHs 15. iHTerpajibHi cxemu
16. nanpyra 6atapei 17. npoBigHuk 18. akyMy/oBaHHA Ha KOXHiM MIacTHHUI
19. KoHTpONIOBATH I'yuHicTh 20. KOHACHCATOP.

Text 3

Electronic Components. Part 2

Most integrated circuits are small pieces, or “chips,” of silicon, perhaps 2 to
4 sq mm (0.08 to 0.15 sq in) long, in which transistors are fabricated.
Photolithography enables the designer to create tens of thousands of transistors
on a single chip by proper placement of the many n-type and p-type regions.
These are interconnected with very small conducting paths during fabrication to
produce complex special-purpose circuits. Such integrated circuits are called
monolithic because they are fabricated on a single crystal of silicon. Chips
require much less space and power and are cheaper to manufacture than an
equivalent circuit built by employing individual transistors.

If a battery is connected across a conducting material, a certain amount of
current will flow through the material. This current is dependent on the voltage
of the battery, on the dimensions of the sample, and on the conductivity of the
material itself. Resistors with known resistance are used for current control in
electronic circuits. The resistors are made from carbon mixtures, metal films, or
resistance wire and have two connecting wires attached. Variable resistors, with
an adjustable sliding contact arm, are often used to control volume on radios and
television sets.

Capacitors consist of two metal plates that are separated by an insulating
material. If a battery is connected to both plates, an electric charge will flow for
a short time and accumulate on each plate. If the battery is disconnected, the
capacitor retains the charge and the voltage associated with it. Rapidly changing
voltages, such as caused by an audio or radio signal, produce larger current
flows to and from the plates; the capacitor then functions as a conductor for the
changing current. This effect can be used, for example, to separate an audio or
radio signal from a direct current in order to connect the output of one amplifier
stage to the input of the next amplifier stage.




Inductors consist of a conducting wire wound into the form of a coil. When
a current passes through the coil, a magnetic field is set up around it that tends to
oppose rapid changes in current intensity. As a capacitor, an inductor can be
used to distinguish between rapidly and slowly changing signals. When an
inductor is used in conjunction with a capacitor, the voltage in the inductor
reaches a maximal value for a specific frequency. This principle is used in a
radio receiver, where a specific frequency is selected by a variable capacitor.

Active Vocabulary

accumulate — aKkyMytOBaTH

attached — nia’ eqHaHui

conductivity — npoBiHiCTb

conductivity wire — npoBif

dimension — po3Mip

fabrication — BUroTOBIEHHA

frequency — uactoTa

insulating material — i3onsui#HII MaTepian
integrated circuits — iHTerpanbHi cXeMu
magnetic field — marniTHe none
photolithography — doTonitorpadis
resistance — onip

retain the charge — yTpuMyBaTu 3apsan
sample — 3pa3ok

special-purpose circuits — cXeMH CrewianbHOro NpU3HaueHH
variable resistor — 3MiHHM pe3ucTop

Ex. 1. Answer the following questions

What are integrated circuits?

Why are integrated circuits called monolithic?

What are resistors used for?

What do capacitors consist of?

What effect can be used to separate an audio or radio signal from a direct
current?

S

Ex. 2. Match the English words in the left column with their Ukrainian
equivalents in the right column.

sensing device TepMicTep

aceleration JaTYUK

velocity BUMIipIOBaHHA

thermistor ceHcop

transducer TepMornapa

thermocouple KOHLIEHTpaLlig XiMIYHUX pEYOBUH
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measurement [PUCKOPEHHS
chemical concentration BU3HAYaTH CBITIIO
to convert [IBHIKICTE

to detect light NIepPEeTBOPIOBATU

Ex. 3. Fill in the missing places in the text “Sensing Devices and
Transducers”

Measurements of mechanical, thermal, electrical, and chemical quantities
are made by devices called sensors and transducers. The sensor is responsive to
changes in the quantity to be measured, for example, temperature, position, or

concentration. The transducer ..... such measurements into electrical
signals, which, usually amplified, can be fed to instruments for the readout,
recording, or control of the measured quantities. Sensors and ..... can operate at

locations remote from the observer and in environments unsuitable or
impractical for humans.

Some devices act as both sensor and transducer. A thermocouple has two
Jjunctions of wires of different metals; these generate a small electric voltage that
depends on the temperature difference between the two junctions. A ..... is a
special resistor, the resistance of which varies with temperature. A variable
resistor can convert mechanical movement into an electrical signal. Specially
designed capacitors are used to measure distance, and photocells are used to .....
light. Other devices are used to measure ..... , ....., or fluid flow. In most
instances, the electric signal is weak and must be amplified by an ..... circuit.

Text 4

Types Of Circuits

Power Supply Circuits

Most electronic equipment requires DC voltages for its operation. These can
be provided by batteries or by internal power supplies that convert alternating
current as available at the home electric outlet, into regulated DC voltages. The
first element in an internal DC power supply is a transformer, which steps up or
steps down the input voltage to a level suitable for the operation of the
equipment. A secondary function of the transformer is to provide electrical
ground insulation of the device from the power line to reduce potential shock
hazards. The transformer is then followed by a rectifier, normally a diode. In the
past, vacuum diodes and a wide variety of different materials such as
germanium crystals or cadmium sulfide were employed in the low power
rectifiers used in electronic equipment. Today silicon rectifiers are used almost
exclusively because of their low cost and their high reliability.

Fluctuations and ripples superimposed on the rectified DC voltage
(noticeable as a hum in a malfunctioning audio amplifier) can be filtered out by
a capacitor; the larger the capacitor, the smaller is the amount of ripple in the
voltage. More precise control over voltage levels and ripples can be achieved by
a voltage regulator, which also makes the internal voltages independent of
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fluctuations that may be encountered at an outlet. A simple, often-used voltage
regulator is the zener diode. It consists of a solid-state p-n-junction diode, which
acts as an insulator up to a predetermined volt-age; above that voltage it
becomes a conductor that bypasses excess voltages. More sophisticated voltage
regulators are usually constructed as integrated circuits.

Amplifier Circuits

Electronic amplifiers are used mainly to increase the voltage, current, or
power of a signal. A linear amplifier provides signal amplification with little or
no distortion, so that the output is proportional to the input. A nonlinear
amplifier may produce a considerable change in the waveform of the signal.
Linear amplifiers are used for audio and video signals, whereas nonlinear
amplifiers find use in oscillator, power electronics, modulators, mixers, logic
circuits, and other applications where an amplitude cutoff is desired. Although
vacuum tubes played a major role in amplifiers in the past, today either discrete
transistor circuits or integrated circuits arc mostly used.

Audio amplifiers, such as are found in radios, television sets, citizens hand
(CB) radios, and cassette recorders, are generally operated at frequencies below
20 kilohertz (1 kit/ 1000 cycles/sec). They amplify the electrical signal, which
then is converted to sound in a loudspeaker. Operational amplifiers (op-amps),
built with integrated circuits and consisting of DC-coupled, multistage, linear
amplifiers are popular for audio amplifiers.

Video amplifiers are used mainly for signals with a frequency spectrum
range up to 0 megahertz (1 MHz = 1 million cycles/ see). The signal handled by
the amplifier becomes the visual information presented on the television screen,
with the signal amplitude regulating the brightness of the spot forming the image
on the screen. To achieve its function, a video amplifier must operate over a
wide band and amplify all frequencies equally and with low distortion.

Radio frequency boots the signal level ol radio or television communication
systems. Their frequencies generally range from 100 kHz to 1 GHz(l billion
cycles/see = 1 gigahertz) and can extend well into the microwave frequency
range.

Active Vocabulary

amplify frequencies — niacumoBaty 4aCTOTH

audio amplifier — nizxcuntoBay 3ByKy

be converted into sound — nepeTBOPIOBAaTH B CUTHAJ
discrete transistor circuits — AMCKPETHI TPaH3UCTOPHI cXeMu
fluctuation — xoMBaHHA

form the image on the screen — yTBoptoBaTH 300paXkeHHs Ha eKpaHi
frequency range — Aiana3oH 4acTOTH

ground insulation — 3a3eMieHHA

linear amplifier — niiitHuii niacumosay

loudspeaker — ryuHomoselb

low distortion — He3HauHe CNOTBOPEHHS
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oscillator — ocumnatop

provide signal amplification — 3aGe3neuyBaru nigcunenHs curxany
radio frequency amplifier — nincumosaru pagiouactotn

range from — y aianasoni

rectifier — BunpamMiIAY

regulate the brightness of the spot — peryntoBary sickpasicTs 306paxenHs
ripple — ¢hoH BUnpsAMIIOBaya

signal amplitude — amnnityna curnany

transformer — Tpadcpopmarop

video amplifier — Bigeoniacumonau

waveform of the signal — xBuns curnany

zener diode — 3eHepOBCEKUM, ONOPHUN Ai0R

Ex. 1. Answer the following questions
What are the factions of transformers?
Can a diode be a rectifier?

What is a zener diode?

What are electronic amplifiers used for?
What types of amplifiers do you know?

Nk W~

Ex. 2. Translate the following words into Ukrainian

1. internal power supply 2. voltage regulator 3. zener diode 4. to bypass
excess voltage 5. home electric outlet 6. silicon rectifier 7. low cost and high
reliability 8. electrical ground insulation 9. transformer 10. to reduce potentional
shock hazards 11. cadmium sulfide 12. low-power rectifier 13. fluctuations and
ripples 14. to be filtered out by a capacitor 15. malfunctioning audio amplifier
16. a solid state p-n-junction diode 17. germanium crystals 18. DC voltage 19. to
convert alternating current 20. to step up or step down the input voltage.

Ex. 3. Fill in the missing words in the text “Oscillators”

Oscillators generally consist of an ..... and some type of feedback: The
output signal is fed back to the ..... of the amplifier. The frequency-determining
elements may be a tuned inductance-capacitance circuit or a vibrating crystal.
Crystal-controlled oscillators offer the highest precision and stability. ..... are
used to produce audio and radio signals for a wide variety of purposes. For
example, ..... frequency oscillators are used in modem push-button telephones
to transmit ..... to the central telephone station for dialing. Audio tones
generated by oscillators are also found in alarm clocks, radios, electronic organs,
computers, and warning systems. High-..... oscillators are used in
communications equipment to provide tuning and signal-detection functions.
Radio and stations use precise high-frequency oscillators to produce transmitting
frequencies.




Text 5

Recent Development

The development of integrated circuits has revolutionized the fields of
communication, information handling, and computing. Integrated circuits reduce
the size of devices and lower manufacturing and system costs, while at the same
time providing high speed and increased reliability. Digital watches, hand-held
computers, and electronic games are systems based on microprocessors. Other
developments include the digitalization of audio signals, where the frequency
and amplitude of an audio signal are coded digitally by appropriate sampling
techniques, that is techniques for measuring the amplitude of the signal at very
short intervals. Digitally recorded music shows a fidelity that is not possible
using direct-recording methods. Digital playback devices of this nature have
already entered the home market. Digital storage could also form the basis of
home video systems and may significantly alter library storage systems, because
much more information can be stored on a disk for replay on a television screen
than can be contained in a book.

Medical electronics has progressed from computerized axial tomography, or
the use of CAT or CT scanners, to systems that can discriminate more and more
of the organs of the human body. Devices, that can view blood vessels and the
respiratory system have been developed as well. Ultrahigh definition television
also promises to substitute for many photographic processes, because it
eliminates the need for silver.

Today’s research to increase the speed and capacity of computers
concentrates mainly on the improvement of integrated circuit technology and the
development of even faster switching components. Very-large-scale integrated
(VLSI) circuits that contain several hundred thousand components on a single
chip have been developed. Very-high-speed computers are being developed in
which semiconductors may be replaced by superconducting circuits using
Josephson junctions and operating at temperatures near absolute zero.

Ex. 1. Answer the following questions

1. Why did the development of integrated circuits revolutionize the fields of
communication and computing?

2. What are the advantages of digitalization of audio signals?

3. In what way has medical electronics progressed?

4. What does today’s research concentrate on?

5. What are the examples of integrated circuit technology improvement?

Ex. 2. Translate the following words into Ukrainian

1. alter library storage systems 2. blood vessels 3. cat scanner 4. compute-
rized axial tomography 5. computing 6. digital playback devices 7. digitali-
zation of audio signals 8. direct-recording methods 9. fidelity 10. hand-held
computers 11. home video system 12. information handling 13. josephson
junctions 14. large scale integrated circuits 15. measure the amplitude of the
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signal 16. operating at temperatures near absolute zero 17.sampling techniques
18. substitute 19. switching components 20. ultrahigh 21. definition television.

Ex. 3. Fill in the missing words in the text “Switching and Timing
Circuits”

Boolean algebra, emitter coupled logic, digital logic gabes, sequential,
inputs, true-false, satellite transmission, solid state, microprocessors, logic
circuits, metal oxide semiconductor logic, flip-flops, integrated circuits.

Switching and liming circuits, or ..... form the heart of any device where
signals must he selected or combined in a controlled manner. Applications of
these circuits include telephone switching ..... and digital computer operations.

Digital logic is a rational process for making simple “true” or “false”
decisions based on the rules of ...... “True” can be represented by a 1 and “false”
by a 0, and in logic circuits the numerals appear as signals of two different
voltges. Logic circuits arc used to make specific ..... decisions based on the
presence of multiple true-false signals at the inputs. The signals may be
generated by mechanical switches or by ..... transducers. Once the input signal
has been accepted and conditioned (to remove unwanted electrical signals, or
“noise™), it is processed by the digital logic circuits. The various families of
digital logic devices, usually ..... perform a variety of logic functions through
logic gates, including “OR”, “AND”, and “NOT”, and combinations of these
(such as “NOR”, which includes both OR and NOT). One widely used logic
family is the transistor — transistor logic (TTL). Another family is the
complementary ..... (CMOS), which performs similar functions at very low
power levels but at slightly lower operating speeds. Several other, less popular
families of logic circuits exist, including the currently obsolete resistor-transistor
logic (RTL) and ..... (ELC), the latter used for very-high-speed systems.

The elemental blocks in a logic device are called ...... An AND gate has two
or more inputs and a single output. The outputs of an AND gate is true only if all
the ..... are true. An OR gate has two or more inputs and a single output. The
output of an OR gate is true it any one of the inputs is true and is false if all of
the inputs are false. An INVERTER has a single input and a single output
terminal and can change a true signal to a false signal, thus performing the NOT
function. More complicated logic circuits are built up from elementary gates.
They include ..... (binary switches), counters, comparators, adders, and more
complex combinations.

To perform a desired overall function, large numbers of logic dements may
be connected in complex circuits. In some cases ..... are utilized to perform
many of the switching and timing functions of the individual logic elements.
The processors arc specifically programmed with individual instructions to
perform a given task or tasks. An advantage of microprocessors is that they
make possible the performance of different logic functions, depending on the
program instructions that are stored. A disadvantage of microprocessors is that
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normally they operate in a ..... mode, which may be too slow for some
applications. In these cases specifically designed logic circuits are used.

Ex. 4. Translate the following words into Ukrainian

1. switching and timing circuits 2. digital logic 3. to be utilized 4. an inverter
5. multiple true-false signals 6. a transducer 7. a resistor-transistor logic 8. bi-
nary switches 9. to operate in a mode 10. emitter coupled logic.

EXx. 5. Prepare reports using Internet or other sources (catalogues, maga-

zines, books, etc.) about the latest news, achievements in the field concerning
the topic of the unit
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UNIT 2
RADIO

Text 1

Radio

Radio, system of communication employing electromagnetic waves
propagated through space. Because of their varying characteristics, radio waves
of different lengths are employed for different purposes and are usually
identified by their frequency. The shortest waves have the highest frequency, or
number of cycles per second; the longest waves have the lowest frequency, or
fewest cycles per second. In honor of the German radio pioneer Heinrich Hertz,
his name has been give to the cycle per second (hertz, Hz); 1 kilohertz (kHz) is
1000 cycles per sec, 1 megahertz (MHz) is 1 million cycles per sec, and 1
gigahertz (GHz) is 1 billion cycles per sec. Radio waves range a few kilohertz to
several gigahertz. Waves of visible light are much shorter. In a vacuum, all
electromagnetic waves travel at a uniform speed of about 300,000 km (about
186,000 ml) per second.

Radio waves are used not only in radio broadcasting but in wireless
telegraphy, telephone transmission, television, radar, navigational systems, and
space communication. In the atmosphere, the physical characteristics of the air
cause slight variation in velocity, which are sources of error in such radio-
communications systems as radar. Also, storms or electrical disturbances
produce anomalous phenomena in the propagation of radio waves.

Because electromagnetic waves in a uniform atmosphere travel in straight
lines and because the earth's surface is approximately spherical, long-distance
radio communication is made possible by the reflection of radio waves from the
ionosphere. Radio waves shorter than about 10 m (about 33 ft) in wavelength —
designated as very high, and superhigh frequencies (VHF, UHF and SHF) — are
usually not reflected by the ionosphere; thus, in normal practice, such very short
waves are received only within line-of-sight distances. Wavelengths shorter than
a few centimeters are absorber by water droplets or clouds; those shorter than
1.5 em (0.6 in) may be absorbed selectively by the water vapor present in a clear
atmosphere.

A typical radio communication system has two main components, a
transmitter and a received. The transmitter generates electrical oscillation at a
radio frequency called the carrier frequency. Either the amplitude or the
frequency itself may be modulated to vary the carrier wave. An amplitude-
modulated signal consists of the carrier frequency plus two sidebands resulting
from the modulation. Frequency modulation produces more the one pair of
sidebands for each modulation frequency. These produce the complex variations
that emerge as speech or other in radio broadcasting, and in the alternations of
light and darkness in television broadcasting.
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Active Vocabulary

alteration — 3mina

be absorbed — nornuxaru

broadcast — tpancmoBaTu

carrier frequency — HociiiHa yacToTa

cycle per second — nepion 3a cexynny

cycle — uuki, npouec

electrical disturbances — enextpuuni 3aBoau
electromagnetic waves — eleKTPOMArHiTHI XBHIT
frequency — uacrora

navigational system — cucrema Hasirauii
propagation — pO3roBCIOXKEHHS

range — fianasod

sideband — Giuna nonoca yacToT

transmitter — nepegasay

velocity — WBHAKICT

wavelength — noexuHa xBui

wireless telegraphy — 6e3apoToBuit Tenerpad

Ex. 1. Answer the following questions

Why are radio waves employed for different purposes?

What waves have the highest and the lowest frequencies?

What are the spheres of radio waves usage?

What are the main components of a typical radio communication system?
What is carrier frequency?

NREwWh =

EXx. 2. Give Ukrainian equivalents of the following words

1. television broadcast 2. alternative of light 3. a transmitter 4. to generate
electrical oscillations 5. a carrier frequency 6. an amplitude-modulated signal
7.radio broadcasting 8. telephone transmission 9. space communication
10.variations in velocity 11. electrical disturbances 12. propagation of radio
waves 13. the water vapor 14. within line-of-sight distances 15. cycle per second
16. to travel at a uniform speed 17. water droplets 18. the reflection of radio
waves 19. varying characteristics 20. a sideband.

Ex. 3. Give English equivalents of the following words

1. enextpomarHitHi XBHIi 2. reHepaTop KOIMBAHB 3. 4acToTa 4. KIbKiCTh
TepioziB 3a CEKYH/Y 5. eIeKTPUUHI 3aBOAM 6. PO3MOBCIOKEHHS XBUIb 7. 3MiH-
Hi XapakTepucTukd 8. 3MiHM wBMAKOCTI 9. BinGUTTA pamioxeunb 10. Giuna
nonoca yactot 11. mepenasaui 12. 3mina csitna 13. GesmpoToBuil Tenmerpad
14. pianason 4actotn 15. cucrema Hagirauii 16. mapa 17. Hociiia uacToTa
18. enexrpomartitha panialtis 19. cTBoproBati 3HauHi 3MiHu 20. CynyTHUKOBHIT
3B’A30K 21, NOBXHHA XBUII.

HTB BHTY 17
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Text 2

Transmitter

Essential components of a radio transmitter include an oscillation generator
for converting commercial electric power into oscillations of a predetermined
radio frequency; amplifiers for increasing the intensity of these oscillations
while retaining the desired frequency; and a transducer for converting the
information to be transmitted into a varying electrical voltage proportional to
each successive instantaneous intensity. For sound transmission a microphone is
the transducer; for picture transmission the transducer is a photoelectric device.

Other important components of the radio transmitter are the modulator,
which uses these proportionate voltage to control the variations in the oscillation
intensity or the instantaneous frequency of the carrier, and the antenna, which
radiates a similarly modulated carrier wave. Every antenna has some directional
properties, that is, it radiated more energy in some directions than in others, but
the antenna can be modified so that the radiation pattern varies from a
comparatively narrow beam to a comparatively even distribution in all
directions; the latter type of radiation is employed in broadcasting.

The particular method of designing and arranging the various components
depends on the effects desired. The principal criteria of a radio in a commercial
or military airplane, for example, are light weight and intelligibility; cost is a
secondary consideration, and fidelity of reproduction is entirely unimportant. In
a commercial broadcasting station, on the other hand, size and weight are of
comparatively little importance; cost is of some importance; and fidelity is of the
utmost importance, particularly for FM stations; rigid control of frequency is an
absolute necessity. In the U.S., for example, a typical commercial station
broadcasting on 1000 kHz is assigned a bandwidth of 10 kHz by the Federal
Communications Commission, but this width may be used only for modulation;
the carrier frequency itself must be kept precisely at 1000 kHz, for a deviation of
one-hundredth of I percent would cause serious interference with even distant
station on the same frequency.

Active Vocabulary

amplifie r — mincunroBau

antenna — aHTeHa

capacitance — eMHICTb

deviation — BiAXUTeHHs

distribution — po3noBctoKEHHS
electronic circuits — enekTpoHHI cxemu
inductance — IHAyKTUBHICTB
interference — BTpy4aHHs

magnetron — MarHeTpoH

oscillation generator — reHepaTop KONMBaHb
radiate — BUTIPOMiHIOBaTH

transducer — nepeTBoproBay

tuned circuits — y3ro/pkeHa cxema
voltage — Hanpyra
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Ex. 1. Answer the following questions

What do essential components of a radio transmitter include?

What is modulator used for?

How can antenna be modified?

What do the methods of designing and arranging the various components
depend on?

5. What are the principal criteria of a radio?

BN =

Ex. 2. Match the English words in the left column with their Ukrainian
equivalents in the right column

1. Predetermined radio frequency | a) cnpuuuHuTH BTpy4aHHs

2. Varying electrical voltage b) mutreBa yactoTa

3. To convert electric power into | ¢) TOYHICTE BiATBOpEHHA
oscillations

4. Transducer d) nonepenHbO BM3HAUYEHA
pamiodacroTta

5. Instantaneous frequency €) NEpETBOPIOBATH €NIEKTPOEHEPT IO B
KOJMBaHHs

6. Fidelity of reproduction f) 3smiHHa enexkTpuuHa Hanpyra

7. To cause interference 2) HaT4UK

Ex. 3. Read the text “Antenna” and make up twelve questions

The antenna of a transmitter need not be close to the transmitter itself,
Commercial broadcasting at medium frequencies generally a very large antenna,
which is best located at an isolated point far from cities, whereas the
broadcasting studio is usually in the heart of the city. FM, television, and other
very-high-frequency broadcasts must have very high antennas if appreciably
long range is to be achieved, and it may not be convenient to locate such a high
antenna near the broadcasting studio. In all such cases, the signals may be
transmitted by wires. Ordinary telephone lines are satisfactory for most
commercial radio broadcasts; if high fidelity or very high frequencies are
required, coaxial cable are used.

Text 3

Oscillators

In a typical commercial broadcasting station the carrier frequency is
generated by a carefully controlled quartz-crystal oscillator. The fundamental
method of controlling frequencies in most radio work is by means of tank
circuits, or tuned circuits, that have specific values of inductance and
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capacitance, and that therefore favor the production of alternating currents of a
particular frequency and discourage the flow of currents of other frequencies In
cases where the frequency must be extremely stable, however, a quartz crystal
with a definite natural frequency of electrical oscillation is used to stabilize the
oscillations. The oscillations are actually generated at low power by an electron
tube and are amplified in a series of power amplifier that act as buffers to
prevent interaction of the oscillator with the other components of the transmitter,
because such interaction would alter the frequency. The crystal is shaped
accurately to the dimensions required to give the desired frequency, desired. In a
well-designed circuit, such an oscillator does not vary by more than one-
hundredth of 1 percent in frequency. Mounting the crystal in a vacuum at
constant temperature and stabilizing the supply voltages may produce a
frequency stability approaching one-millionth of 1 percent. Crystal oscillators
are most useful in the range termed very low frequency, low frequency, and
medium frequency (VLF, LF and MF). When frequencies higher than about 10
MHz must be generated, the master oscillator is designed to generate a medium
frequency, which is then double as often as necessary in special electronic
circuits. In cases where rigid frequency control is not required, tuned circuits
may be used with conventional electron tubes to generate oscillations up to
about 1000 MHz, and reflex klystrons are used to generate the higher
frequencies up to 30,000 MHz. Magnetrons are substituted for klystrons when
even larger amounts of power must be generated.

Active Vocabulary

capacitance — eMHIiCTb

condenser — KOHIEHCaTOP

discourage — npuraivyBartu

electronic circuit — enekTpoHHa cxeMa
inductance — iHQYKTHBHICTb

klystron — knictpon

oscillations —koJinBaHHA

oscillator — reHepaTop xKonuBaHb

prevent interaction — 3ano6iraty B3aeMomil
tuned circuit — y3rojpkeHa cxema KOJIMBaHb

Ex. 1. Answer the following questions

1. How is the carrier frequency generated?

2. What are tuned circuits used for?

3. What are their functions?

4. What is used to stabilize the oscillations?

5. What are the advantages of crystal oscillators?

Ex. 2. Give Ukrainian equivalents of the following words
1. turned circuits 2. a frequency stability 3. quartz-crystal oscillator
4.inductance 5. electron tube 6. capacitance 7. to discourage the flow
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8. a condenser 9. a magnetron 10. a conventional electron tube 11. to stabilize
the oscillations 12. a power amplifier 13. the desire frequency 14. to mount the
crystal in a vacuum 15. to be substituted for klystrons 16. to alter the frequency
17. a broadcasting station 18. a buffer 19. dimensions 20. large amounts of
power.

Ex. 3. Give English equivalents of the following words

1. y3romkeHa cxeMa 2. reHepaTop KOJNMBaHHA 3. YTBOPIOBATH KOJNHBaHHA
4. nocrifiHa Temneparypa 5. KoHAeHcaTOp 6. cTabiNbHICTh YaCTOTH 7. Crieliaib-
Hi enexTpoHHi cxeMu 8. 6axaHa yactoTa 9. npurniuysatu ctpym 10. HeoOxiaHi
posMipy 11. 3miHHMii cTpyM 12. KBapuUOBHH TIeHepaTop KOJMBaHHA
13. y onmiama3zoHi Hu3bkol uacToTd 14. 3BuuaiiHa enekTpoHHa TpyOKa
15. iHOYKTUBHICTD 16. €MHICTD.

Text 4

Modulation

Modulation of the carrier wave so that it may carry impulses is performed
either at low level or high level. In the former case the audio-frequency signal
from the microphone, with little or no amplification, is used to modulate the
output of the oscillator, and the modulated carrier frequency is then amplified
before it is passed to the antenna; in the latter case the radio-frequency
oscillations and the audio-frequency signal are independently amplified, and
modulation takes place immediately before the oscillations are passed to the
antenna. The signal may by impressed on the carrier either by frequency
modulation (FM) or amplitude modulation (AM). The simplest form of
modulation is keying, interrupting the carrier waves at intervals with a key or
switch used to form the dots and dashes in continuous-wave radiotelegraphy.

The carrier wave may also be modulated by varying the amplitude, or
strength, of the wave in accordance with the variations of frequency and
intensity of a sound signal, such as a musical note. This form of modulation,
AM is used in many radiotelephony services including standard radiobroadcasts.
AM is also employed for carrier current telephony, in which the modulated
carrier is transmitted by wire, and in the transmission of still pictures by wire or
radio.

In FM the frequency of the carrier wave is varied within a fixed range at a
rate corresponding to the frequency of a sound signal. This form of modulation,
perfected in the 1930s, has the advantage of yielding signal relatively free from
noise and interference arising from such sources as automobile-ignition systems
and thunderstorms, which seriously affect AM signals. As a result, FM
broadcasting is done on high-frequency bands (88 to 108 MHz), which are
suitable for broad signals but have a limited reception range.

Carrier waves can also be modulated by varying the phase of the carrier in
accordance with the amplitude of the signal. Phase modulation, however, has
generally been limited to special equipment.
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The development of the technique of transmitting continuous waves in short
bursts or pulses of extremely high power introduced the possibility of yet
another form of modulation, pulse-time modulation, in which the spacing of the
pulses is varied in accordance with the signal.

The information carried by a modulated wave is restored to its original form
by a reverse process called demodulation or detection. Radio waves broadcast at
low and medium frequencies are amplitude modulated. At higher frequencies
both AM and FM are in use; in present-day commercial television, for example,
the sound may be carried by FM, while the picture is carried by AM. In the
superhigh-frequency range (above the ultrahigh-frequency range), in which
broader bandwidths are available, the picture also may be carried by FM.
Experiments have also been conducted in which sound as well as pictures are
transmitted digitally at these high frequencies. Such transmissions may some
day replace current analog broadcasting techniques.

Active Vocabulary

amplification — nigcuneHus

amplitude modulation — amnnityaHa Moxynsuis

detection — BUABNEHHS, NETEKTYBaHHS

frequency modulation — yacToTHa Moy nsALIisA

intensity of a sound signal — iHTeHCHBHiCTb 3ByKOBOr0O CHrHany
keying — koayBaHH:

limited reception range — obMesxeHuit AianasoH OTPUMaHHSs CUTHATTY
modulation — MoayaLisi, 3MiHa

phase modulation — dazora Mogynsuis

pulse-time modulation — imMnynecHa MoxynALis

Ex. 1. Answer the following questions

1. How is modulation of the carrier wave performed?

2. What is keying?

3. Where is amplitude modulation used?

4. How is the carrier wave varied in frequency modulation?
5. What is detection?

Ex. 2. Give Ukrainian equivalents of the following words

1. demodulation 2. bandwidth 3. to be transmitted digitally 4. current analog
broadcasting techniques 5. keying 6. the intensity of a sound signal
7. the transmission of still pictures by wire or radio 8. automobile-ignition
systems 9. a limited reception range 10. phase modulation 11. the variations of
frequency 12. audio-frequency signal 13. amplification 14. radio-frequency
oscillations 15. antenna 16. amplitude modulation 17. to modulate the output to
the oscillator 18. to carry impulses 19. modulation of the carrier wave
20. yielding signals.
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Ex. 3. Give the definitions of the following terms
amplitude modulation
demodulation.
frequency modulation
high-frequency band
keying

modulation

phase modulation
pulse-time modulation
radiotelegraphy
reception range

Ex. 4. Give English equivalents of the following words

1. merektyBanHf 2. jAianma3oH HaJBMCOKMX 4YacTOT 3. 3BOPOTHMH Mpolec
4. xopyBaHHA 5. IHTEHCHMBHICTBH 3BYKOBOrO CHIHaly 6. NMEpepuBaTM HOCiHHY
XBUIKO 7. CUCTEMa 3araioBaHHs aBTOMOGUA 8. pazosa Moaynsauis 9. TexHo-
noris nepenaui 6esnepepsroi xsuni 10. Hociit 11. iMmynecHa Moaynswia 12. aH-
TeHa 13. Mikpodon 14. mincuneHHs 15. yactoTHa momynauis 16. aymio-
4acTOTHUA curHan 17. pagioyacToTHi konuBadHs 18. ammiitynHa mMomynsuis
19. nocnyru TenedonHoro 38’13ky 20. He 3a3HaBATH BTPYHaHHA.

Text 5

Receivers. Part 1

The essential components of a radio receiver are an antenna for receiving the
electromagnetic waves and converting them into electrical oscillations;
amplifiers for increasing the intensity of these oscillations; detection equipment
for demodulating; a speaker for converting the impulses into sound waves
audible by the human ear (and in television a picture tube for converting the
signal into visible light waves); and, in most radio receivers, oscillators to
generate radio-frequency waves that can be “mixed” with the incoming waves.

The incoming signal from the antenna, consisting of a radio-frequency
carrier oscillation modulated by an audio-frequency or video-frequency signal
containing the impulses, is generally very weak. The sensitivity of some modern
radio receivers is so great that if the antenna signal can produce an alternating
current involving the motion of only a few hundred electrons, this signal can be
detected and amplified to produce an intelligible sound from the speaker. Most
radio receives can operate quite well with an input from the antenna of a few
millionths of a volt. The dominant consideration in receiver design, however, is
that very weak desired signals cannot be made useful by amplifying
indiscriminately both the desired signal and undesired radio noise. Thus, the
main task of the designer is to assure preferential reception of the desired signal.

Most modern radio receivers are of the superheterodyne type in which an
oscillator generates a radio-frequency wave that is mixed with the incoming
wave, thereby producing a radio-frequency wave of lower frequency; the latter
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is called intermediate frequency. To tune the receiver to different frequencies,
the frequency of the oscillations is changed, but the intermediate frequency
always remains the same ( at 455 kHz for most AM receivers and at 10.7 MHz
for most FM receivers). The oscillator is tined by altering the capacity of the
capacitor in its tank circuit; the antenna circuit is similarly tuned by a capacitor
in its circuit. One or more stages of intermediate-frequency amplification are
included in all receivers; in addition, one or more stages of radio-frequency
amplification may be included. Auxiliary circuits such as automatic volume
control (which operates by rectifying part of the output of one amplification
circuit and feeding it back to the control element of the same circuit or of an
carlier one) are usually included in the intermediate-frequency stage. The
detector, often called the second detector, the mixed being called the first
detector, is usually simply a diode acting as a rectifier, and produces an audio-
frequency signal. FM waves are demodulated or detected by circuits known as
discriminators or radio-detectors than translate that translate the varying
frequencies into varying amplitudes.

Amplifiers

Radio-frequency and intermediate-frequency amplifiers are voltage
amplification. In addition, the last stage before the speaker must be a stage of
power amplification. A high-fidelity receiver contains both the tuner and
amplifier circuits of a radio. Alternatively, a high-fidelity radio may consist of a
separate audio amplifier and a separate radio tuner.

The principal characteristics of a good radio receiver are high sensitivity,
selectivity, fidelity, and low noise. Sensitivity is primarily achieved by having
numerous stages of amplification and high amplification factors, but high
amplification is useless unless reasonable fidelity and low noise can be obtained.
The most sensitive receivers have one stage of tuned radio-frequency
amplification. Selectivity is the ability of the receiver to obtain signals from one
station and reject signals from another station operating on a nearby frequency.
Excessive selectivity is not desirable, because a bandwidth of many kilohertz is
necessary in order to receive the high-frequency components of the audio-
frequency signals. A good broadcast-band received tuned to one station has a
zero response to a station 20 kHz away. The selectivity depends principally on
the circuits in the intermediate-frequency stage.

Active Vocabulary

discrimination — po3pi3HeHHs, po3Ni3HABaHHS
intermediate frequency — npomixHa yactora
miXer — NepeTBOPIOBaY 4aCTOTH

noise — piBeHb LIyMy

radio tuner — pagionpuiMansHUN APUCTpii
selectivity — BUGipHiCTB

signal discrimination — posnisHaBanHs curuany
arequency discrimination — BUSIBIEHHA YacTOTH
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Ex. 1. Answer the following questions

1. What are the essential components of a radio receiver?

2. What is intermediate frequency?

3. What stages of intermediate — frequency amplification are included in
receivers?

4. What are the functions of radio-detectors?

5. Name the principal characteristics of a good radio receiver.

Ex. 2. Give Ukrainian equivalents of the following words

1. intermediate frequency 2. oscillator3. sensitivity 4. fidelity5. power am-
plification 6. rectifier 7. radio-detector 8. high-fidelity receiver 9. intelligible
sound 10. radio 11. antenna 12. detection equipment 13. to convert the impulses
14. signal amplitude 15. audio-frequency voltage amplification 16. to reject the
signals 17. automatic volume control 18. selectivity.

Ex. 3. Give English equivalents of the following words

1. nigcumoBay 2. nepeTBOPIOBaY 4acTOT 3. MPOMiXHa 4yacToTa 4. 3po3yMi-
Jni 3BYK 5. uyTnMBicTh 6. BUOipHiCTH 7. HU3BKMIl piBeHb IIyMy 8. apToMa-
THYHHA KOHTPOJB 3BYKY 9. mincuneHss notyxHocti 10. wactorta 1. posnizna-
BaTH curHan 12. papiovactotHa xeuns 13. pospizHenus 14. pagionpuitmansHuii
NpUCTpii 15. ocHOBHI XapakTepucTHky 16. giana3oH 17. BUABIEHHS YaCTOTH.

Text 6

Receivers. Part 2

High-Fidelity Systems

Fidelity is the equality of response of the receiver to various audio-
frequency signals modulated on the carrier. Extremely high fidelity, which
means a flat frequency response (equal amplification of all audio frequencies)
over the entire audible range from about 20 Hz to 20 kHz, is extremely difficult
to obtain. A high-fidelity system is no stronger than its weakest link, and the
links include not only all the circuits in the receiver, but also the speaker, the
acoustic properties of the room in which the speaker is located, and the
transmitter to which the receiver is tuned. Most AM radio stations do not
reproduce faithfully sounds below 100 Hz or above 5 kHz. FM stations
generally have a frequency range of 50 Hz to 15 kHz, the upper limit being set
by Federal Communications Commission regulations.

Distortion

A form of amplitude distortion is often introduced to a radio transmission by
increasing the relative intensity of the higher audio frequencies. At the receiver,
a corresponding amount of high-frequency attenuation is applied. The net effect
of these two forms of distortion is a net reduction in high-frequency background
noise or static at the receiver. Many receivers are also equipped with user-
adjustable tone controls so that the amplification of high and low frequencies
may be adjusted to suit the listener's taste. Another source of distortion is cross
modulation, the transfer of signals from one circuit to another through improper
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shielding. Harmonic distortion caused by nonlinear transfer of signals through
amplification stages can often be significantly reduced by the use of negative-
feedback circuitry that tends to cancel most of the distortion generated in such
amplification stages.

Noise

Noise is a serious problem in all radio receivers. Several different types of
noise, each characterized by a particular type of sound and by a particular cause,
have been given names. Among these are hum, a steady low-frequency note
(about two octaves below middle C) commonly produced by the frequency of
the alternating-current power supply (usually 60 Hz) becoming impressed onto
the signal because of improper filtering or shielding; hiss, a steady high-
frequency note; and whistle, a pure high-frequency note produced by
unintentional audio-frequency oscillation, or by beats. These noises can be
eliminated by proper design and construction. Certain types of noise, however,
cannot be eliminated. The most important of these in ordinary AM low-
frequency and medium-frequency sets is static, caused by electrical disturbances
in the atmosphere. Static may be due to the operation of nearby electrical
equipment (such as automobile and airplane engines), but is most often caused
by lightning. Radio waves produced by such atmospheric disturbances can travel
thousands of kilometers with comparatively little attenuation, and inasmuch as a
thunderstorm is almost always occurring somewhere within a few thousand
kilometers of any radio receiver, static is almost always present. Static affects
FM receivers to a much smaller degree, because the amplitude of the
intermediate waves is limited in special circuits before discrimination, and this
limiting removes effects of static, which influences the signal only by
superimposing a random amplitude modulation on the wave.

Another basic source of noise is thermal agitation of electrons. In any
conductor at a temperature higher than absolute zero, electrons are moving about
in a random manner. Because any motion of electrons constitutes an electric
current, this thermal motion gives rise to noise when amplification is carried too
far. Such noise can be avoided if the signal received from the antenna is
considerably stronger than the current caused by thermal agitation; in any case,
such noise can be minimized by suitable design. A theoretically perfect receiver
at ordinary temperatures can receive speech intelligibly when the signal power
in the antenna is only 4 x 10 W (40 attowatts); in ordinary radio receivers,
however, considerably greater signal strength is required.

Power Supply

A radio has no moving parts except the speaker cone, which vibrates within
a range of a few thousandths of a centimeter, and so the only power required to
operate the radio is electrical power to force electrons through the various
circuits. When radios first came into general use in the 1920s, most were
operated by batteries. Although batteries are used widely in portable sets today,
a power supply from a power line has advantages, because it permits the
designer more freedom in selecting circuit components. If the alternating-current
(AC) power supply is 120 V, this current can be led directly to the primary coil
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of a transformer, and power with the desired voltage can be drawn off as desired
from the secondary coils. This secondary current must be rectified and filtered
before it can be used because transistors require direct current (DC) for proper
operation. Electron tubes require DC for plate current; filaments may be heated
either by DC or AC, but in the latter case hum may be created. Transistorized
radios do not require as high an operating DC voltage as did tube radios of the
past, but power supplies are still needed to convert the AC voltage distributed by
utility companies to DC, and to step up or step down the voltage to the required
value, using transformers. Airplane and automobile radio sets that operate on 12
to 24 volts DC often contain circuits that convert the available DC voltage to
AC, after which the voltage is stepped up or down to the required voltage level
and again converted to DC by a rectifier. Airplane and automobile radio sets that
operate on 6 to 24 volts DC always contain some such device for raising the
voltage. The advent of transistors, integrated circuits, and other solid-state
electronic devices, which are much smaller in size and require very little power,
has today greatly reduced the use of vacuum tubes in radio, television, and other
types of communications equipment and devices.

Active Vocabulary

attenuation — 3aTyxaHHs curHamy

cross modulation — nepexpecHa Moy IALs
filament — HUTKa po3KaprOBaHHA

hiss — wuninHA

hum - ryainus

negative-feedback circuitry — ko0 3 Big’eMHHM 3BOPOTHHMM 3B’3KOM
plate supply — aHoaHe xuBnEHHA

power supply ~ Jkepeso >KHBIeHHs
shielding — ekpanyBaHus

thermal agitation — TenioBe 36y mKeHHS

to impress — NPUKIIagaTH HaMpyry

whistle — cBucr

Ex. 1. Answer the following questions

What is fidelity?

Name the forms of distortion.

What is the function of user-adjustable tone controls?
. How can harmonic distortion be reduced?

Name different types of noise and their sources.

Pl e

EXx. 2. Give English equivalents of the following words

1. xono 3 Bin’€eMHUM 3BOPOTHMM 3B’SI3KOM 2. [epeXpecHa MOAYJSLis
3. BHCOKOYACTOTHE 3aTyXaHHs CHTHaly 4. HenpaBuibHE €KpaHyBaHHA
5. CHCTeMM BHCOKOi AKOCTI 6. aymioyacTOTHi curHand 7. piBHOMipHe
MiACHNeHHs 8. HanawToOBYyBAaTH NpHiiMau 9. aMIUIITyAHE CHOTBOPEHHS
10. BifHOCHa iHTeHcuBHICTh 11. 3HauHO 3MeHIuyBaTH 12. MmepefaBaTH CUrHaIM
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Bi ofHiel cxemu 1o iHIOT 13. cTaTUuHIiCT npuitMava 14. cyuineHuil gianasoH
15. axyctnuni BnactusocTi 16. Halicnabia naHka 17. cTBOPIOBATH 3BYKH HMXKUe
100 hz abo Buwe 5 khz 18. cranii nincunenHs 19. 3HMKeHHA GOHOBOrO 3BYKY
20. BepxHia Mexa.

Ex. 3. Match the English words in the left column with their Ukrainian
equivalents in the right column

1. Fidelity a) cxema 3BOPOTHOTrO 3B 43Ky
2. Cross modulation b) HOCIH

3. Distortion C) AKICTB

4. Attenuation d) expaHyBaHHA

5. Carrier €) BHUCOKa AKICTb

6. High fidelity f) 3aTyxaHHs curHaimy

7. Shielding g) nepexpecHa MOIyJIALis

8. Feedback circuitry h) cnoTBopenHs

9. To adjust i) HanaroHkeHHs

Text 7

History Of Radio. Part 1

Although many discoveries in the field of electricity were necessary to the
development of radio, the history of radio really began in 1873, with the
publication by the British physicist James Clerk Maxwell of his theory of
electromagnetic waves.

Late 19th Century

Maxwell’s theory applied primarily to light waves. About 15 years later the
German physicist Heinrich Hertz actually generated such waves electrically. He
supplied an electric charge to a capacitor, and then short-circuited the capacitor
through a spark gap. In the resulting electric discharge the current surged past
the neutral point, building up an opposite charge on the capacitor, and then
continued to surge back and forth, creating an oscillating electric discharge in
the form of a spark. Some of the energy of this oscillation was radiated from the
spark gap in the form of electromagnetic waves. Hertz measured several of the
properties of these so-called Hertzian waves, including their wavelength and
velocity.

The concept of using electromagnetic waves for the transmission of
messages from one point to another was not new; the heliograph, for example,
successfully transmitted messages via a beam of light rays, which could be
modulated by means of a shutter to carry signals in the form of the dots and
dashes of the Morse code. Radio has many advantages over light for this
purpose, but these advantages were not immediately apparent. Radio waves, for
example, can travel enormous distances; but microwaves (which Hertz used)
cannot. Radio waves can be enormously attenuated and still be received,
amplified, and detected; but good amplifiers were not available until the
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development of electron tubes. Although considerable progress was made in
radiotelegraphy (for example, transatlantic communication was established in
1901), radiotelephony might never have become practical without the
development of electronics. Historically, developments in radio and in
electronics have been interdependent.

To detect the presence of electromagnetic radiation Hertz used a loop of
wire somewhat similar to a wire antenna. At about the same time the Anglo-
American inventor David Edward Hughes discovered that a loose contact
between a steel point and a carbon block would not conduct current, but that if
electromagnetic waves were passed through the junction point, it conducted
well. In 1879 Hughes demonstrated the reception of radio signals from a spark
transmitter located some hundreds of meters away. In these experiments he
conducted a current from a voltaic cell through a glass tube filled loosely with
zinc and silver filings, which cohered when radio waves impinged on it. The
principle was used by the British physicist Sir Oliver Joseph Lodge, in a device
called the coherer, to detect the presence of radio waves. The coherer, after
becoming conductive, could again be made resistant by tapping it, causing the
metal particles to separate. Although far more sensitive than a wire loop in the
absence of an amplifier, the coherer gave only a single response to sufficiently
strong radio waves of varying intensities, and could thus be used for telegraphy
but not for telephony.

The Italian electrical engineer and inventor Guglielmo Marconi is generally
credited with being the inventor of radio. Starting in 1895 he developed an
improved coherer and connected it to a rudimentary form of antenna, with its
lower end grounded. He also developed improved spark oscillators, connected to
crude antennas. The transmitter was modulated with an ordinary telegraph key.
The coherer at the receiver actuated a telegraphic instrument through a relay,
which functioned as a crude amplifier. In 1896 he transmitted signals for a
distance exceeding 1.6 km (more than 1 ml), and applied for his first British
patent. In 1897 he transmitted signals from shore to a ship at sea 29 km (18 ml)
away. In 1899 he established commercial communication between England and
France that operated in all types of weather; early in 1901 he sent signals 322
km (200 ml), and later in the same year succeeded in sending a single letter
across the Atlantic Ocean. In 1902 messages were regularly sent across the
Atlantic, and by 1905 many ships were using radio for communications with
shore stations. For his pioneer work in the field of wireless telegraphy, Marconi
shared the 1909 Nobel Prize in physics with the German physicist Karl
Ferdinand Braun.

During this time various technical improvements were being made. Tank
circuits, containing inductance and capacitance, were used for tuning. Antennas
were improved, and their directional properties were discovered and used.
Transformers were used to increase the voltage sent to the antenna. Other
detectors were developed to supplement the coherer with its clumsy tapper;
among these were a magnetic detector that depended on the ability of radio
waves to demagnetize steel wires; a bolometer that measured the rise in
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temperature of a fine wire when radio waves are passed through the wire; and
the so-called Fleming valve, the forerunner of the thermionic tube, or vacuum
tube.

Ex. 1. Answer the following questions

1. When did the history of radio begin?

2. How did Heinrich Hertz generate light waves electrically?
3. What experiment did D.E. Hughes demonstrate in 18797
4. What is Guglielmo Marconi famous for?

5. Name other technical improvements of that time?

Ex. 2. Give Ukrainian equivalents of the following words

1. hertzian waves 2. heliograph 3. electromagnetic radiation 4. a loop of wire
5. a spark transmitter 6. a crude amplifier 7. tank circuit 8. capacitance 9. a mag-
netic detector 10. a wireless telegraphy 11. function point 12. a spark gap 13. ve-
locity 14. a coherer 15. a relay 16. a shutter 17. transmission of message 18. to
attenuate the waves.

Ex. 3. Give English equivalents of the following words

1. enekTpOMAarHiTHi XBHIIL 2. 3aCTOCOBYBATH TEOPItO 3. €NEKTPUUHHUIA PO3PA
4. noBXMHA XBHJi 5. HIBMJKICT 6. BU3HAYaTH elEKTPOMArHITHI BUIPOMiHIO-
BaHHA 7. mepejaBaTH curHan 8. miacumoBay 9. BakyymHa Tpy6ka 10. mposin-
Hicth 11. manmaromkenHsa 12. BuMipioBartu TeMneparypy 13. B3aeMo3asnexHUH
14. npoBiaHUK.

Text 8

History Of Radio. Part 2

The 20th Century

The modern vacuum tube traces its development to the discovery made by
the American inventor Thomas Alva Edison that a current will flow between the
hot filament of an incandescent lamp and another electrode placed in the same
lamp, and that this current will flow in only one direction. The Fleming valve
was not essentially different from Edison’s tube. It was developed by the British
physicist and electrical engineer Sir John Ambrose Fleming in 1904 and was the
first of the diodes, or two-element tubes, used in radios. This tube was then used
as a detector, rectifier, and limiter. A revolutionary advance, which made
possible the science of electronics, occurred in 1906 when the American
inventor Lee De Forest mounted a third element, the grid, between the filament
and cathode of a vacuum tube. De Forest’s tube, which he called an audion but
which is now called a triode (three-element tube), was first used only as a
detector, but its potentialities as an amplifier and oscillator were soon
developed, and by 1915 wireless telephony had developed to such a point that
communication was established between Virginia and Hawaii and between
Virginia and Paris.
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The rectifying properties of crystals were discovered in 1912 by the
American electrical engineer and inventor Greenleaf Whittier Pickard, who
pointed out that crystals can be used as detectors. This discovery gave rise to the
so-called crystal sets popular about 1920. In 1912 the American electrical
engineer Edwin Howard Armstrong discovered the regenerative circuit, by
which part of the output of a tube is fed back to the same tube. This and certain
other discoveries by Armstrong form the basis of many circuits in modern radio
sets.

In 1902 the American electrical engineer Arthur Edwin Kennelly and the
British physicist and electrician Oliver Heaviside, independently and almost
simultaneously, announced the probable existence of a layer of ionized gas high
in the atmosphere that affects the propagation of radio waves. This layer,
formerly called the Heaviside or Kennelly-Heaviside layer, is one of several
layers in the ionosphere. Although the ionosphere is transparent to the shortest
radio wavelengths, it bends or reflects the longer waves. Because of this
reflection, radio waves can be propagated far beyond the horizon. Propagation
of radio waves in the ionosphere is strongly affected by time of day, season, and
sunspot activity. Slight variations in the nature and altitude of the ionosphere,
which can occur rapidly, can affect the quality of long-distance reception. The
ionosphere is also responsible for skip, the reception at a considerable distance
of a signal that cannot be received at a closer point. This phenomenon occurs
when the ground ray has been absorbed by the intervening ground and the
ionospherically propagated ray is not reflected at an angle sufficiently steep to
be received at short distances from the antenna.

Short-wave Radio

Although parts of the various radio bands — short-wave, long-wave,
medium-wave, very-high frequency, and ultrahigh frequency — are allocated for
a variety of purposes, the term short-wave radio generally refers to
radiobroadcasts in the high-frequency range (3 to 30 MHz) beamed for long
distances,  especially in  international = communication.  Microwave
communication via satellite, however, provides signals with superior reliability
and freedom from error.

Amateur, or “ham,” radio is also commonly thought of as short-wave,
although amateur operators have been allotted frequencies in the medium-wave
band, the very-high-frequency band, and the ultrahigh-frequency band as well as
the short-wave band. Certain of these frequencies have restrictions designed to
make them available to maximum numbers of users.

During the rapid development of radio in 1921, amateur operators executed
such spectacular feats as the first transatlantic radio contact. They have also
provided valuable voluntary assistance during emergencies when normal
communications are disrupted. Amateur radio organizations have launched a
number of satellites piggyback with regular launches by the United States, the
former Soviet Union, and the European Space Agency. These satellites are
usually called Oscar, for Orbiting Satellites Carrying Amateur Radio. The first,
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Oscar 1, orbited in 1961, was also the first nongovernmental satellite; the fourth,
in 1965, provided the first direct-satellite communications between the U.S. and
the Soviet Union. More than 1.5 million people worldwide were licensed
amateur radio operators in the early 1980s.

Radio Today

Immense developments in radio communication technology after World
War II helped make possible space exploration, most dramatically in the Apollo
moon-landing missions (1969-72). Sophisticated transmitting and receiving
equipment was part of the compact, very-high-frequency, communication
system on board the command modules and the lunar modules. The system
performed voice and ranging functions simultaneously, calculating the distance
between the two vehicles by measuring the time lapse between the transmission
of tones and the reception of the returns. The voice signals of the astronauts
were also transmitted simultaneously around the world by a communications
network.

Ex. 1. Answer the following questions

1. What was a revolutionary advance that made possible the science of
electronics?

2. Who discovered the rectifying properties of crystals?

3. What Armstrong discoveries formed the basis of many circuits in modern
radio sets?

4. In what way does a layer of ionized gas high in the atmosphere affect the
propagation of radio waves?

5. What does the term short-wave radio generally refer to?

Ex. 2. Give Ukrainian equivalents of the following words

1. a layer of ionized gas 2.propagation of radio waves 3. incandescent lamp
4. a limiter 5. rectifying properties 6. regenerative circuit. 7.frequency band 8. a
grid 9. reliability 10. freedom from error 11. radio communication technology
12. command modules 13. lunar modules 14. transmission of tones 15. reception
of the returns 16. ultrahigh-frequency band 17. short-wave radio 18. a hot
filament 19. potentialities 20. to mount.

Ex. 3. Give English equivalents of the following words

1. MPOXOMKeHHs CTpyMy 2. PeBONIOUIHHWA BHMHAXIA 3.He3HauHi 3MiHM
4. NOCTATHBO CTiliKUH 5. INBUAKMI PO3BUTOK 6.y Aiana3oHi HaABUCOKHMX YacTOT
7. 3amycKaT CYNMyTHHKH 8. pafioTpaHCIALis 9. nepepuBaTu NpoLeC KOMyHika-
uii 10. gocmimkeHHs kocmocy 11. ymockoHamoati obnagHaHHa 12. Micadi
monmyni 13. TpaHcnopTHi 3acobu 14. 3ByKOBHH CHIHAIL.

Ex. 4. Prepare reports using Internet or other sources (catalogues,
magazines, books, etc.) about the latest news, achievements in the field
concerning the topic of the unit
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UNIT 3
TELEVISION

Text 1

Television

Television is a system of sending and receiving pictures and sound by means
of electronic signals transmitted through wires and optical fibers or by
electromagnetic radiation. These signals are usually broadcast from a central
source, a television station, to reception devices such as television sets in homes
or relay stations such as those used by cable television service providers.
Television is the most widespread form of communication in the world, though
most people will never meet the leader of a country, travel to the moon or
participate in a war, they can observe these experiences through the images on
their television.

Television has a variety of applications in society, business and science. The
most common use of television is as a source of information and entertainment
for viewers in their homes. Security personnel also use televisions to monitor
buildings, manufacturing plants and numerous public facilities. Public utility
employees use television to monitor the condition of an underground sewer line,
using a camera attached to a robot arm or remote-control vehicle. Doctors can
probe the interior of a human body with a microscopic television camera without
having to conduct major surgery on the patient. Educators use television to reach
students throughout the world.

People in the United States have the most television sets per person of any
country, with 835 sets per 1,000 people as of 2000. Canadians possessed
710 sets per 1,000 people during the same year. Japan, Germany, Denmark and
Finland follow North America in the number of sets per person.

Active Vocabulary

broadcast — Bimaru

monitor — cniaKyBaTH, KOHTPOIOBATH
optical fibers — onTH4He BOJIOKHO
possess — OBOJIOITH

probe — npolyITyBaTH, 30HIYBaTH

relay stations — peTpaHcasLiiiHa cTaHLis
remote-control — AUCTaHLiiiHE kepyBaHHA
sewer line — ctiuHa Tpy6a, KojeKTOp
transmit — MOBIAOMJIATH

utility — koMyHaneHi nianpuemMcTea

Ex. 1. Answer the following questions

1. What is television?

2. How are electronic signals broadcast?

3. What is the most widespread form of communication in the world?
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4. What experiences can most people observe through the images on their
television?

5. Does television have a variety of applications in society or science?

6. What is the most common use of television?

7. Why do security personnel use televisions?

8. In what way do public utility employees monitor the condition of an
underground sewer line?

9. What is the advantage of using a microscopic television camera for doc-
tors?

10. Where do people have the most television sets per person?

Ex. 2. Give English equivalents of the following words
Ioxepeno iHdopmauii

apit

€JIEKTPOHHUI CUTHan

3aCTOCYBaHHSA

3BYK

npuiMaroYui npunaz

CTLIKYBaHHs

TpaHCIIOBaTH

LIMPOKO PO3IMOBCIOMIKEHH

Ex. 3. Read and memorize the following words and word-combinations

1. 4 TV set is an electronic device that receives television signals and
displays them on a screen.

2. A television station is a station for the production and transmission of
television broadcasts.

3. Cable television is a system of delivering television programming to
paying subscribers via radio frequency (RF) signals transmitted through coaxial
cables or light pulses through fiber-optic cables.

4. A signal is an electrical or electromagnetic current that is used for car-
rying data from one device or network to another.

Text 2

How Television Works

A television program is created by focusing a television camera on a scene.
The camera changes light from the scene into an electric signal, called the video
signal, which varies depending on the strength, or brightness, of light received
from each part of the scene. In color television, the camera produces an electric
signal that varies depending on the strength of each color of light.

Three or four cameras are typically used to produce a television program.
The video signals from the cameras are processed in a control room, then
combined with video signals from other cameras and sources, such as videotape
recorders, to provide the variety of images and special effects seen during a
television program.
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Audio signals from microphones placed in or near the scene also flow to the
control room, where they are amplified and combined. Except in the case of live
broadcasts (such as news and sports programs) the video and audio signals are
recorded on tape and edited, assembled with the use of computers into the final
program, and broadcast later. In a typical television station the signals from live
and recorded features, including commercials, are put together in a master
control room to provide the station’s continuous broadcast schedule. Throughout
the broadcast day, computers start and stop videotape machines and other
program sources, and switch the various audio and visual signals. The signals
are then sent to the transmitter.

The transmitter amplifies the video and audio signals, and uses the
electronic signals to modulate, or vary, carrier waves (oscillating electric
currents that carry information). The carrier waves are combined (diplexed),
then sent to the transmitting antenna, usually placed on the tallest available
structure in a given broadcast area. In the antenna, the oscillations of the carrier
waves generate electromagnetic waves of energy that radiate horizontally
throughout the atmosphere. The waves excite weak electric currents in all
television-receiving antennas within range. These currents have the
characteristics of the original picture and sound currents. The currents flow from
the antenna attached to the television into the television receiver, where they are
electronically separated into audio and video signals. These signals are
amplified and sent to the picture tube and the speakers, where they produce the
picture and sound portions of the program.

Active Vocabulary

amplify — posimmproBaTHcs, 3GibILYBAaTHCS, i ACHTIOBATUCA
antenna [®n'tens] — aHTeHa

assemble — MoHTYBaTH

diplexed — oHOYACHO NepeaBaTHCh B OHOMY HaMPAMKY
excite — BUKITUKaTH

oscillating electric current — KOJMBHHI eNeKTPU4HMI CTPYM, TIOTIK
radiate — po3XOAUTUCA TIPOMEHAMHU

range — giarma3oH

scene — eni3of, Kaap

speaker — nuHamix

transmitter — TpaHcMiTep, Nepeaasay

vary — 3MiHIOBaTH

Ex. 1. Answer the following questions

1. What is a television program created by?

2. What does the video signal depend on?

3. How many cameras are typically used to produce a television program?

4. Why are the video signals from the cameras combined with video signals?
5. What happens to audio signals from microphones?
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6. What is put together to provide the station’s continuous broadcast
schedule?

7. What is the function of computers throughout the broadcast day?

8. What signals does the transmitter amplify?

9. What wwaves are sent to the transmitting antenna?

10. Where is the transmitting antenna usually placed?

Ex. 2. Give English equivalents of the following words
BifeoMarHitopox

rpadik TpaHcHALiN

eNeKTPUYHUIA MOTIK

3BYKOBHUH MOTIK

KiMHaTa ynpapiiHHA

MIKpOQOH

nepBicHe 300paskeHHs

Ex. 3. Read the following sentences and write T for true statements and F
for false statements

1. The camera changes light from the scene into a loud signal.

2. In color television an electric signal depends on the strength of each color
of light.

3. The video signals from the cameras are processed in a control pool.

4. In the case of news and sports programs the video and audio signals are
not recorded on tape.

5. The transmitter uses the electronic signals to modulate carrier waves.

6. In the antenna, the oscillations of the carrier waves do not generate elec-
tromagnetic waves of energy.

7. The electromagnetic waves of energy radiate horizontally throughout the
atmosphere.

8. The waves excite strong electric currents in all television-receiving anten-
nas.

9. The currents flow from the television receiver to the antenna.

10. Audio and video signals are sent to the native speakers.

Text 3

Television Camera

The television camera is the first tool used to produce a television program.
Most cameras have three basic elements: an optical system for capturing an
image, a pickup device for translating the image into electronic signals, and an
encoder for encoding signals so they may be transmitted.

Optical System

The optical system of a television camera includes a fixed lens that is used
to focus the scene onto the front of the pickup device. Color cameras also have a
system of prisms and mirrors that separate incoming light from a scene into the
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three primary colors: red, green and blue. Each beam of light is then directed to
its own pickup device. Almost any color can be reproduced by combining these
colors in the appropriate proportions. Most inexpensive consumer video cameras
use a filter that breaks light from an image into the three primary colors.

Pickup Device

The pickup device takes light from a scene and translates it into electronic
signals. The first pickup devices used in cameras were camera tubes. The first
camera tube used in television was the iconoscope. Invented in the 1920s, it
needed a great deal of light to produce a signal, so it was impractical to use in a
low-light setting, such as an outdoor evening scene. The image-orthicon tube
and the vidicon tube were invented in the 1940s and were a vast improvement
on the iconoscope. They needed only about as much light to record a scene as
human eyes need to see. Instead of camera tubes, most modern cameras now use
light-sensitive integrated circuits (tiny, electronic devices) called charge-coupled
devices (CCDs).

When recording television images, the pickup device replaces the function
of film used in making movies. In a camera tube pickup device, the front of the
tube contains a layer of photosensitive material called a target. In the image-
orthicon tube, the target material is photoemissive — that is, it emits electrons
when it is struck by light. In the vidicon camera tube, the target material is
photoconductive — that is, it conducts electricity when it is struck by light. In
both cases, the lens of a camera focuses light from a scene onto the front of the
camera tube, and this light causes changes in the target material. The light image
is transformed into an electronic image, which can then be read from the back of
the target by a beam of electrons (tiny, negatively charged particles).

The beam of electrons is produced by an electron gun at the back of the
camera tube. The beam is controlled by a system of electromagnets that make
the beam systematically scan the target material. Whenever the electron beam
hits the bright parts of the electronic image on the target material, the tube emits
a high voltage, and when the beam hits a dark part of the image, the tube emits a
low voltage. This varying voltage is the electronic television signal.

A charge-coupled device (CCD) can be much smaller than a camera tube
and is much more durable. As a result, cameras with CCDs are more compact
and portable than those using a camera tube. The image they create is less
vulnerable to distortion and is therefore clearer. In a CCD, the light from a scene
strikes an array of photodiodes arranged on a silicon chip. Photodiodes are
devices that conduct electricity when they are struck by light; they send this
electricity to tiny capacitors. The capacitors store the electrical charge, with the
amount of charge stored depending on the strength of the light that struck the
photodiode. The CCD converts the incoming light from the scene into an
electrical signal by releasing the charges from the photodiodes in an order that
follows the scanning pattern that the receiver will follow in re-creating the
image.
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Encoder

In color television, the signals from the three camera tubes or charge-
coupled devices are first amplified, then sent to the encoder before leaving the
camera. The encoder combines the three signals into a single electronic signal
that contains the brightness information of the colors (luminance). It then adds
another signal that contains the code used to combine the colors (color burst),
and the synchronization information used to direct the television receiver to
follow the same scanning pattern as the camera. The color television receiver
uses the color burst part of the signal to separate the three colors again.

Active Vocabulary

array — CiTka, pan

beam — MpoMiHb

capacitor — KOHIEHCaTop

charge-coupled device (CCD) — npunag i3 3apaJ0BHUM 3B’13KOM

color burst — cirdan KoNbOpPoBOi CHHXPOHi3aLil

distortion — CrIOTBOPEHHA

durable — goBroBiuHMi, HaaiHHUH

electron gun — eNeKTPOHHUI HPOXKEKTOP

encoder — KoayBabHUIA MPUCTPi

iconoscope [ai'konaskaup] — ikoHOCKOM

image orthicon — cymepopTukoH (TpyOka 3 HaKONM4YEHHSM 3apsiay Ta
nepeHocoM 306paskeHHa 3 GOTOKATOa Ha ABYCTOPOHHIO MillleHb)

integrated circuit — iHTerpanbpHa cxema

invented — BUHakleHNUI

light-sensitive ~ cBiTnOYyTNIMBHI

luminance [lu:m1n(9)ns] — curHan sckpaBocTi

pickup device — ynoBnoBansHuiA MPUCTpi

release the charge — Bianyckaty, BiIIITOBXYBaTH 3apAa

scanning pattern — fiarpamMa CKaHyBaHHA

setting — MicLie, OTO4YEHH

silicon chip — kpeMHieBa Mikpocxema

target — aHox

target material — aHOHMH, OIPOMiHIOBaHHUH MaTepian

vidicon — BiznikoH, goTonpoBiaHa nepeaaBaibHa TpyOoKa

vulnerable [ valn(s)rabal] — ypaznusuit

Ex. 1. Answer the following questions
1. What is is the first tool for producing a television program?
2. What basic elements do most cameras have?
3. What is a fixed lens used for?
4. What primary colors is incoming light separated into?
5. What filter do most inexpensive consumer video cameras use?
6. When was the first camera tube used in television invented?
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7. Why were the image-orthicon tube and the vidicon tube better than the
iconoscope?

8. When does the pickup device replace the function of film used in making
movies?

9. What does it mean that in the vidicon camera tube the target material is
photoconductive?

10. How is the beam of electrons produced?

11. In what case does the camera tube emit a high voltage?

12. Why does the color television receiver use the color burst part of the sig-
nal?

Ex. 2. Complete the beginning of the sentences

1. The optical system of a television a) directed to its own pickup
camera includes device.
2. Color cameras have b) were invented in the 1940s.

¢) conduct electricity when they
are struck by light.
4. The pickup device takes light froma | d) called charge-coupled

3. Each beam of light is

scene devices.
5. The image-orthicon tube and the vi- | €) a system of prisms and
dicon tube mirrors.

6. Modern cameras now use light-sen-
sitive integrated circuits

7. In the image-orthicon tube, the tar-get | g) and translates it into
material is photoemissive — that is, electronic signals.

8. The beam of electrons is controlled by | h) into an electrical signal.
9. A charge-coupled device can be much
smaller than

f) a system of electromagnets.

i) a fixed lens.

j) it emits electrons when it is

10. Photodiodes are devices that struck by light.

11. The encoder combines the three
signals

12. A charge-coupled device converts
the incoming light from the scene

k) a camera tube.

1) into a single electronic signal.

Ex. 3. Give English equivalents of the following words
BHCOKa Hanpyra

BXiJIHE CBITNO

n3epkaino

IHCTpYMEHT

KOJyBaJIbHHIH NpUCTpiit

HEraTHBHO 3apA/PKEHI YaCTHHKH

HepakTUYHAN
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BiANOBIHE CMiBBIAHOLIEHHS
CTIOJKHMBYA Bileoxkamepa
CTaLllOHapHa NiH3a
YAOCKOHANIEHHSA

Text 4

Scanning

Television cameras and television receivers use a procedure called scanning
to record visual images and re-create them on a television screen. The television
camera records an image, such as a scene in a television show, by breaking it up
into a series of lines and scanning over each line with the beam or beams of
electrons contained in the camera tube. The pattern is created in a CCD camera
by the array of photodiodes. One scan of an image produces one static picture,
like a single frame in a film. The camera must scan a scene many times per
second to record a continuous image. In the television receiver, another electron
beam — or set of electron beams, in the case of color television — uses the signals
recorded by the camera to reproduce the original image on the receiver’s screen.
Just like the beam or beams in the camera, the electron beam in the receiver
must scan the screen many times per second to reproduce a continuous image.

In order for television to work, television images must be scanned and
recorded in the same manner as television receivers reproduce them. In the
United States, broadcasters and television manufacturers have agreed on a
standard of breaking images down into 525 horizontal lines, and scanning
images 30 times per second. In Europe, most of Asia, and Australia, images are
broken down into 625 lines, and they are scanned 25 times per second. Telecine
equipment (from the words television and cinema) is used to convert film and
slide images to television signals. The images from film projectors or slides are
directed by a system of mirrors toward the telecine camera, which records the
images as video signals.

The scanning method that is most commonly used today is called interlaced
scanning. It produces a clear picture that does not fade. When an image is
scanned line by line from top to bottom, the top of the image on the screen will
begin to fade by the time the electron beam reaches the bottom of the screen.
With interlaced scanning, odd-numbered lines are scanned first, and the
remaining even-numbered lines are scanned next. A full image is still produced
30 times a second, but the electron beam travels from the top of the screen to the
bottom of the screen twice for every time a full image is produced.

Active Vocabulary

break down — po3ginstu

continuous image — HenepepMBHe 300paXkeHH
even-numbered lines — napi paau

fade — 3HuKaTH, cTHpaTHCA

frame — kazp
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interlaced scanning — ckaukoBe po3ropTaHHs
odd-numbered lines — HemapHi psaan

static picture — 3acTaBka

telecine [ 'tel1 s1ni] — TenekiHonpoekuitHui

Ex. 1. Answer the following questions

1. What procedure do television receivers use?

2. In what way does the television camera record an image?

3. How often must the camera scan a scene to record a continuous image?

4. Must the electron beam in the receiver scan the screen four times per se-
cond?

5. What have broadcasters and TV manufacturers agreed on in the USA?

6. Why is telecine equipment used for?

7. What is the function of the telecine camera?

8. What picture does the interlaced scanning produce?

9. In what case will the top of the image on the screen begin to fade?

10. When are odd-numbered lines scanned first?

11. How often is a full image produced?

12. What image is produced 30 times a second?

Ex. 2. Give English equivalents of the following words
BiATBOpIOBaTH 300paXkeHHs

Bi3yaJibHe BinoOpaxeHHs

eKpaH

3BEpXY JOHU3Y

obnagHaHHA

NpHAMAILHUN €KpaH

NIPOMiHB €JIeKTPOHIB

¢ineMomnpoekTop

Ex. 3. Make up questions to which the italicized words are the answers

1. The pattern is created in a charge-coupled device camera by the array of
photodiodes.

2. One scan of an image produces ore static picture.

3. An electron beam uses the signals recorded by the camera fo reproduce
the original image on the receiver’s screen.

4. Television images must be scanned in the same manner as television rece-
ivers reproduce them.

5. In Australia images are broken down into 625 lines.

6. The images from film projectors are directed by a system of mirrors.

7. Telecine equipment originates from the words television and cinema.

8. The scanning method most commonly used today is called interlaced sca-
nning.

9. An image is scanned line by line from top to bottom.
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10. The top of the image on the screen will begin to fade.

11. With interlaced scanning even-numbered lines are scanned gffer odd-
numbered lines.

12. The electron beam travels from the top of the screen to the bottom of the
screen fwice.

Text 5

Transmitter

The audio and video signals of a television program are broadcast through
the air by a transmitter. The transmitter superimposes the information in the
camera’s electronic signals onto carrier waves. The transmitter amplifies the
carrier waves, making them much stronger, and sends them to a transmitting
antenna. This transmitting antenna radiates the carrier waves in all directions,
and the waves travel through the air to antennas connected to television sets or
relay stations.

The Transmitter

The transmitter superimposes the information from the electronic television
signal onto carrier waves by modulating (varying) either the wave’s amplitude,
which corresponds to the wave’s strength, or the wave’s frequency, which
corresponds to the number of times the wave oscillates each second. The
amplitude of one carrier wave is modulated to carry the video signal (amplitude
modulation, or AM) and the frequency of another wave is modulated to carry the
audio signal (frequency modulation, or FM). These waves are combined to
produce a carrier wave that contains both the video and audio information. The
transmitter first generates and modulates the wave at a low power of several
watts. After modulation, the transmitter amplifies the carrier signal to the
desired power level, sometimes many kilowatts (1,000 watts), depending on
how far the signal needs to travel, and then sends the carrier wave to the
transmitting antenna.

The frequency of carrier waves is measured in hertz (Hz), which is equal to
the number of wave peaks that pass by a point every second. The frequency of
the modulated carrier wave varies, covering a range or band, of about 4 million
hertz or 4 megahertz (4 MHz). This band is much wider than the band needed
for radio broadcasting, which is about 10,000 Hz or 10 kilohertz (10 kHz).
Television stations that broadcast in the same area send out carrier weaves on
different bands of frequencies, each called a channel, so that the signals from
different stations do not mix. To accomodate all the channels, which are spaced
at least 6 MHz apart, television carrier frequencies are very high. Six MHz does
not represent a significant chunk of bandwidth if the television stations
broadcast between 50 and 800 MHz.

In the United States and Canada, there are two ranges of frequency bands
that cover 67 different channels. The first range is called very high frequency
(VHF), and it includes frequencies from 54 to 72 MHz, from 76 to 88 MHz, and
from 174 to 216 MHz. These frequencies correspond to channels 2 through 13
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on a television set. The second range, ultrahigh frequency (UHF), includes
frequencies from 407 MHz to 806 MHz, and it corresponds to channels 14
through 69.

The high-frequency waves radiated by transmitting antennas can travel only
in a straight line, and may be blocked by obstacles in between the transmitting
and receiving antennas. For this reason, transmitting antennas must be placed on
tall buildings or towers. In practice, these transmitters have a range of about 120
km (75 ml). In addition to being blocked, some television signals may reflect off
buildings or hills and reach a receiving antenna a little later than the signals that
travel directly to the antenna. The result is a ghost, or second image, that appears
on the television screen. Television signals may, however, be sent clearly from
almost any point on earth to any other — and from spacecraft to earth — by means
of cables, microwave relay stations and communications satellites.

Active Vocabulary

band — cmyra yacrot

chunk of bandwidth [baendw1d8] — 610k wuprHu cMyry yactor
ghost — Tib, Mapeso

obstacle — nepemkona

radiate — BunpomiHioBaTH

superimpose — Hak/lagaTy

transmitter — nepenasgau

Ex. 1. Answer the following questions
. How are the audio and video signals of a television program broadcast?
. What does the transmitter amplify?
. What antennas do the waves travel through the air to?
. What does the wave’s amplitude correspond to?
. What is frequency modulation?
. What is the frequency of carrier waves measured in?
. What is the range of the frequency of the modulated carrier wave?
. Why do the signals from different stations not mix?
9. How many ranges of frequency bands covering 67 channels are there in
the United States and Canada?
10. What does ultrahigh frequency include?
11. In what way can the high-frequency waves radiated by transmitting ante-
nnas travel?
12. How may television signals be sent clearly from almost any point on
earth to any other?

00~ WL LN —

Ex. 2. Give English equivalents of the following words
6yTH po3TallOBaHUM

BUMipIOBaTH

Aianazox
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KaHaj

MOAYJIOBaHHA

HAMpAMOK

MACHTIOBATH

paniopeneiiia cTaHLis MiIKPOXBHJIbOBOTO JianasoHy
YaCTOTHICTh

Ex. 3. Read the following sentences and write T for true statements and F
for false statements
1. The transmitter superimposes the information in the camera’s electronic
signals from carrier waves.
2. The transmitter sends the carrier waves to a transmitting antenna.
3. The transmitting antenna radiates the carrier waves in one direction.
4. The amplitude of one carrier wave is modulated to carry the video and
audio signals.
5. After modulation, the transmitter amplifies the carrier signal to the desi-
red power level.
6. Hertz is equal to the number of wave peaks that pass by a point every
minute.
7. The band for TV broadcasting is much wider than the band needed for
radio broadcasting.
8. To accomodate all the channels, television carrier frequencies are very
high.
9. Ultrahigh frequency corresponds to channels 1 through 6.
10. The high-frequency waves radiated by transmitting antennas may be blo-
cked by obstacles in between the transmitting and receiving antennas.
11. Transmitting antennas must be placed on low buildings.
12. The reason of a ghost, or second image, is that some television signals
may reflect off buildings or hills.

Text 6

Transmission Of Television Signals

Cable Transmission

Cable television was first developed in the late 1940s to serve shadow areas
— that is, areas that are blocked from receiving signals from a station’s
transmitting antenna. In these areas, a community antenna receives the signal,
and the signal is then redistributed to the shadow areas by coaxial cable (a large
cable with a wire core that can transmit the wide band of frequencies required
for television) or, more recently, by fiber-optic cable. Viewers in most areas can
now subscribe to a cable television service, which provides a wide variety of
television programs and films adapted for television that are transmitted by
cable directly to the viewer’s television set. Digital data-compression
techniques, which convert television signals to digital code in an efficient way,
have increased cable’s capacity to 500 or more channels.
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Microwave Relay Transmission

Microwave relay stations are tall towers that receive television signals,
amplify them, and retransmit them as a microwave signal to the next relay
station, Microwaves are electromagnetic waves that are much shorter than
normal television carrier waves and can travel farther. The stations are placed
about 50 km (30 ml) apart. Television networks once relied on relay stations to
broadcast to affiliate stations were located in cities far from the original source
of the broadcast. The affiliate stations received the microwave transmission and
rebroadcast it as a normal television signal to the local area. This system has
now been replaced almost entirely by satellite transmission in which networks
send or uplink their program signals to a satellite that in turn downlinks the
signals to affiliate stations.

Satellite Transmission

Communications satellites receive television signals from a ground station,
amplify them, and relay them back to the earth over an antenna that covers a
specified terrestrial area. The satellites circle the earth in a geosynchronous
orbit, which means they stay above the same place on the earth at all times.
Instead of a normal aerial antenna, receiving dishes are used to receive the signal
and deliver it to the television set or station. The dishes can be fairly small for
home use, or large and powerful, such as those used by cable and network
television stations.

Satellite transmissions are used to efficiently distribute television and radio
programs from one geographic location to another by networks: cable
companies, individual broadcasters, program providers, and industrial,
educational and other organizations. Programs intended for specific subscribers
are scrambled so that only the intended recipients, with appropriate decoders,
can receive the program.

Direct-broadcast satellites (DBS) are used worldwide to deliver TV
programming directly to TV receivers through small home dishes. The Federal
Communications Commission (FCC) licensed several firms in the 1980s to
begin DBS (direct-broadcast satellite) service in the United States. The actual
launch of DBS satellites, however, was delayed due to the economic factors
involved in developing a digital video compression system. The arrival in the
early 1990s of digital compression made it possible for a single DBS satellite to
carry more than 200 TV channels. DBS systems in North America are operating
in the K, band (12.0 - 19.0 GHz). DBS home systems consist of the receiving
dish antenna and a low-noise amplifier that boosts the antenna signal level and
feeds it to a coaxial cable. A receiving box converts the superhigh frequency
(SHF) signals to lower frequencies and puts them on channels that the home TV
set can display.

Active Vocabulary
affiliate station — petpancnauiiina cranuis TB-mepexi
boost — niaTpumyBaTn
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coaxial cable ['kou'zksisl] — koakcianpHHit kabenb 3 J0JATKOBUM MOKPUT-
TAM

community antenna — aHTeHa KOJIEKTHBHOTO KOPMCTYBaHH

downlink — nepenaya indopmauii Ha 3emio 3 60pTa kocMiuHoro kopabs
ab0 LITYYHOTO CyNyTHHKA

geosynchronous [d31:a(u)'sickrenas] — reoctauionapHuit

ghost — TiHb, MapeBo

intended — nepeabauypanuit

K, band [ke1ju] — nianason 4yactot Big 12 1o 18 I'Tu

scramble — BugMpaTuc, MigHiMaTHCA

shadow area — 30Ha BiICyTHOCTi npuiiomMy

terrestrial — 3eMHUH

wire core — ceplieBHHa JpOTY

Ex. 1. Answer the following questions
1. What was the mission of cable television?
2. What is a coaxial cable? .
3. Viewers in most areas cannot now subscribe to a cable television service,
can they?
4. How many channels have digital data-compression techniques increased
cable’s capacity to?
5. What are the functions of microwave relay stations?
6. What is a microwave?
7. How far from each other are relay stations placed?
8. What is meant by satellite transmission?
9. What planet do satellites circle in a geosynchronous orbit?
10. What types of receiving dishes can you name?
11. Whare did the Federal Communications Commission license several
firms to begin DBS service?
12. What are direct-broadcast satellites used for?

Ex. 2. Give English equivalents of the following words
aBOHEHT, NiATHUCYMK

BiANOBIAHUIH JeKoAep

3arycK

3aTpUMaHuil, BiIKnageHUA

KOMYHaJlbHa aHTeHa

Ha Biagami

nepegaua iHdopMaLil 3 CynyTHHKA Ha 3eMII0
fepepo3NOAiNATHCE

TpONyCKHa 30aTHICTh (KaHay 3B’A3KY)
pyxaTucs 1o KoJy, HaBKOJIO

Tenerasgay
UM(ppoBHii




Ex. 3. Identify the letter that best completes the statement
1. Cable television was first developed in .....

a) 1950s

b) 1930s

¢) 1940s

2. A community antenna receives the signal redistributed to the shadow are-
asby.....

a) communications cable

b) coaxial cable

c) flexible cable

3. Television programs are transmitted by cable directly to the viewer’s .....
a) mobile phone

b) television antenna

¢) television set

4. Digital data-compression techniques convert ..... signals to digital code.
a) television

b) high

c) green

5. Microwave relay stations retransmit television signals as a ..... to the next
relay station.

a) microwave oven

b) microwave circuit

¢) microwave signal

6. The microwave transmission is ..... as a normal television signal to the lo-
cal area.

a) rebroadcast

b) repaired

c) rebuilt

7.) After ampflifying television signals, communications satellites relay
them back .....

a) to the space

b) to the earth

¢) to the radio

8 ... dishes are used to deliver the signal to the television set or station.
a) meat

b) receiving

¢) main
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9. Only specific recipients, with ..... decoders, can receive some special pro-
grammes.

a) appropriate

b) iron

¢) historical

10. The arrival of digital compression made it possible for a single DBS
satellite to carry more than ..... TV channels.

a) two thousand

b) two quarters

¢) two hundred

11. A low-noise amplifier boosts the ..... signal level and feeds it to a coaxi-
al cable.

a) modern

b) antenna

¢) roof

12. The superhigh frequency signals are put on channels that the home .....
set can display.

a)tea

b) dressing-table

¢) television

Text 7

Television Receiver

The television receiver translates the pulses of electric current from the
antenna or cable back into images and sound. A traditional television set
integrates the receiver, audio system and picture tube into one device. However,
some cable TV systems use separate component such as a set top box as a
receiver. A high-definition television (HDTV) set integrates the receiver directly
into the set like a traditional TV. However, some televisions receive high-
definition signals and display them on a monitor. In these instances, an external
receiver is required.

Tuner

The tuner blocks all signals other than that of the desired channel. Blocking
is done by the radio frequency (RF) amplifier. The RF amplifier is set to amplify
a frequency band, 6 MHz wide, transmitted by a television station; all other
frequencies are blocked. A channel selector connected to the amplifier
determines the particular frequency band that is amplified. When a new channel
is selected, the amplifier is reset accordingly. In this way, the band, or channel,
picked out by the home receiver is changed. Once the viewer selects a channel,
the incoming signal is amplified, and the video, audio and scanning signals are
separated from the higher-frequency carrier waves by a process called
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demodulation. The tuner amplifies the weak signal intercepted by the antenna
and partially demodulates (decodes) it by converting the carrier frequency to a
lower frequency - the intermediate frequency. Intermediate-frequency
amplifiers further increase the strength of the signals received from the antenna.
After the incoming signals have been amplified, audio, scanning and video
signals are separated.

Audio System

The audio system consists of a discriminator, which translates the audio
portion of the carrier wave back into an electronic audio signal, an amplifier and
a speaker. The amplifier strengthens the audio signal from the discriminator and
sends it to the speaker, which converts the electrical waves into sound waves
that travel through the air to the listener.

Picture Tube

The television picture tube receives video signals from the tuner and
translates the signals back into images. The images are created by an electron
gun in the back of the picture tube, which shoots a beam of electrons toward the
back of the television screen. A black-and-white picture tube contains just one
electron gun, while a color picture tube contains three electron guns, one for
each of the primary colors of light (red, green and blue). Part of the video signal
goes to a magnetic coil that directs the beam and makes it scan the screen in the
same manner as the camera originally scanned the scene. The rest of the signal
directs the strength of the electron beam as it strikes the screen. The screen is
coated with phosphor, a substance that glows when it is struck by electrons. The
stronger the electron beam, the stronger the glow and the brighter that section of
the scene appears. In color television, a portion of the video signal is used to
separate out the three color signals, which are then sent to their corresponding
electron beams. The screen is coated by tiny phosphor strips or dots that are
arranged in groups of three: one strip or dot that emits blue, one that emits
green, and one that emits red. Before light from each beam hits the screen, it
passes through a shadow mask located just behind the screen. The shadow mask
is a layer of opaque material that is covered with slots or holes. It partially
blocks the beam corresponding to one color and prevents it from hitting dots of
another color. As a result, the electron beam directed by signals for the color
blue can strike and light up only blue dots. The result is similar for the beams
corresponding to red and green. Images in the three different colors are
produced on the television screen. The eye automatically combines these images
to produce a single image having the entire spectrum of colors formed by
mixing the primary colors in various proportions.

Active Vocabulary

demodulation — npemomynaLis, BM3HAueHHs BHXiAHOro uMppoBoro aco
aHaJIOrOBOr0 MOAYJOBAJILHOTO CUFHANy i3 MOJYJEOBAHOI aHAOTOBOI Hecydol
XBHII

discriminator — YacTOTHMH HeTeKTop, UPUCTPii i MNopiBHAHHA a6o
BiAMIHHOCTI
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intercept — repexXonuTH

magnetic coil — koTyItiKa eeKTpoMarHiry
opaque [a'pe1k] — Hempo3opuii

reset — epe3aBaHTAKUTH

set top box — TeneBi3ifina npucTaBKa

slot — kaHaBKa, 1Ipopi3

Ex. 1. Answer the following questions
. What is the function of the television receiver?
. What does a traditional television set integrate into one device?
. Where do some televisions display high-definition signals?
. What happens when a new channel is selected?
. What does the tuner demodulate the weak signal by?
. When are audio, scanning and video signals separated?
. What does the audio system consist of?
. Does the amplifier strengthen the audio signal from the discriminator or
from the speaker?
9. Where are the images created?
10. What electron guns does a color picture tube contain?
11. What is the screen coated with?
12. What is the function of the shadow mask?
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Ex. 2. Give English equivalents of the following words
[iarna3oH 4acToT
€NEXTPOHHUH MPOKEKTOP
30BHIIIHIN npuitMay
MOHITOp

CUTHaJl, 110 HaAXOIUTh
pevoBUHa
pozmmndpysaTH
CBITUTHCH

CIPAMOBYBATH

TIHBOBA MacKa KiHeckora

Ex. 3. Read the text “Computer and Internet Integration” and make up
twelve questions

As online computer systems become more popular, televisions and
computers are increasingly integrated. Such technologies combine the
capabilities of personal computers, television, DVD players, and in some cases
telephones, and greatly expand the kinds of services that can be provided. For
example, computer-like hard drives in set-top recorders automatically store a TV
program as it is being received so that the consumer can pause live TV, replay a
scene, or skip ahead. For programs that consumers want to record for future
viewing, a hard drive makes it possible to store a number of shows. Some set-
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top devices offer Internet access through a dial-up modern or broadband
connection. Others allow the consumer to browse the World Wide Web on their
TV screen. When a device has both a hard drive and a broadband connection,
consumers may be able to download a specific program, opening the way for
true video on demand.

Consumers may eventually need only one system or device, known as an
information appliance, which they could use for entertainment, communication,
shopping and banking in the convenience of their home.

Text 8

Latest Development Of Television

Colour Television

It was realized as early as 1904 that color television was possible using the
three primary colors of light: red, green and blue. In 1928 Baird demonstrated
color television using a Nipkow disk in which three sets of openings scanned the
scene. A fairly refined color television system was introduced in New York City
in 1940 by the Hungarian-born American inventor Peter Goldmark. In 1951
public broadcasting of color television was begun using Goldmark’s system.
However, the system was incompatible with monochrome television, and the
experiment was dropped at the end of the year. Compatible color television was
perfected in 1953, and public broadcasting in color was revived a year later.

Other developments that improved the quality of television were larger
screens and better technology for broadcasting and transmitting television
signals. Early television screens were either 18 or 25 cm (7 or 10 in) diagonally
across. Television screens now come in a range of sizes. Those that use built-in
cathode-ray tubes (CRTs) measure as large as 89 or 100 cm (35 or 40 in)
diagonally. Projection televisions (PTVs), first introduced in the 1970s, now
come with screens as large as 2 m (7 ft) diagonally. The most common are rear-
projection sets in which three CRTs beam their combined light indirectly to a
screen via an assembly of lenses and mirrors. Another type of PTV is the front-
projection set, which is set up like a motion picture projector to project light
across a room to a separate screen that can be as large as a wall in a home
allows. Newer types of PTVs use liquid-crystal display (LCD) technology or an
array of micro mirrors, also known as a digital light processor (DLP), instead of
cathode-ray tubes. Manufacturers have also developed very small, portable
television sets with screens that are 7.6 cm (3 in) diagonally across.

Television in Space

Television evolved from an entertainment medium to a scientific medium
during the exploration of outer space. Knowing that broadcast signals could be
sent from transmitters in space, the National Aeronautics and Space
Administration (NASA) began developing satellites with television cameras.
Unmanned spacecraft of the Ranger and Surveyor series relayed thousands of
close-up pictures of the moon’s surface back to earth for scientific analysis and
preparation for lunar landings. The successful U.S. manned landing on the moon
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in July 1969 was documented with live black-and-white broadcasts made from
the surface of the moon. NASA’s use of television helped in the development of
photosensitive camera lenses and more sophisticated transmitters that could send
images from a quarter-million miles away.

Since 1960 television cameras have also been used extensively on orbiting
weather satellites. Video cameras trained on Earth record pictures of cloud cover
and weather patterns during the day, and infrared cameras (cameras that record
light waves radiated at infrared wavelengths) detect surface temperatures. The
ten Television Infrared Observation Satellites (TIROS) launched by NASA
paved the way for the operational satellites of the Environmental Science
Services Administration (ESSA), which in 1970 became a part of the National
Oceanic and Atmospheric Administration (NOAA). The pictures returned from
these satellites aid not only weather prediction but also understanding of global
weather systems. High-resolution cameras mounted in Landsat satellites have
been successfully used to provide surveys of crop, mineral and marine
resources.

Digital Television

Digital television receivers, which convert the analog or continuous
electronic television signals received by an antenna into an electronic digital
code (a series of ones and zeros), are currently available. The analog signal is
first sampled and stored as a digital code, then processed, and finally retrieved.
This method provides a cleaner signal that is less vulnerable to distortion, but in
the event of technical difficulties, the viewer is likely to receive no picture at all
rather than the degraded picture that sometimes occurs with analog reception.
The difference in quality between digital television and regular television is
similar to the difference between a compact disc recording (using digital
technology) and an audiotape or long-playing record.

The high-definition television (HDTV) system was developed in the 1980s.
It uses 1,080 lines and a wide-screen format, providing a significantly clearer
picture than the traditional 525- and 625-line television screens. Each line in
HDTV also contains more information than normal formats. HDTV is
transmitted using digital technology. Because it takes a huge amount of coded
information to represent a visual image-engineers believe HDTV will need
about 30 million bits (ones and zeros of the digital code) each second — data-
compression techniques have been developed to reduce the number of bits that
need to be transmitted. With these techniques, digital systems need to
continuously transmit codes only for a scene in which images are changing; the
systems can compress the recurring codes for images that remain the same (such
as the background) into a single code. Digital technology is being developed that
will offer sharper pictures on wider screens, and HDTV with cinema-quality
images.

A fully digital system was demonstrated in the United States in the 1990s. A
common world standard for digital television, the MPEG-2, was agreed on in
April 1993 at a meeting of engineers representing manufacturers and
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broadcasters from 18 countries. Because HDTV receivers initially cost much
more than regular television sets, and broadcasts of HDTV and regular
television are incompatible, the transition from one format to the next could take
many years. The method endorsed by the U.S. Congress and the FCC to ease
this transition is to give existing television networks a second band of
frequencies on which to broadcast, allowing networks to broadcast in both
formats at the same time. Engineers are also working on making HDTV
compatible with computers and telecommunications equipment so that HDTV
technology may be applied to other systems besides home television, such as
medical devices, security systems and computer-aided manufacturing (CAM).

Active Vocabulary

assembly — KOMIUIEKT, MOHTaX

bulky — rpomizaxkuit

detect — BUABIATH

endorsed — cxBaneHui

incompatible — HecymicHui

monochrome — 4yopHo-6innit

pave — BUCTUIIATH

recurring [ri'kea:rin] — noTo4Hmi

retrieve — BIAHOBUTH

sophisticated — ycknanneHuit, cyuacHui

state-of-the-art — HaficyuacHilM1H

surround-sound — BHCOKOAKICHMH 3ByKO3alHC, AKHH CTBOpOE edekT
NpPOCTOPOBOTO BIATBOPEHHSA 3BYKY

Ex. 1. Answer the following questions
1. Who introduced a fairly refined color television system?
2. Why was the usage of Goldmark’s system unsuccessful?
3. Whae was public broadcasting in color revived?
4. What was the size of early television screens?
5. How do cathode-ray tubes beam their combined light to a screen?
6. Why did the National Aeronautics and Space Administration begin deve-
loping satellites with television cameras?
7. What helped to document the U.S. manned landing on the moon in July
19697
8. What are television cameras used on orbiting weather satellites for?
9. What is the function of digital television receivers?
10. Is there any difference in quality between digital and regular television?
11. Why was each second-data-compression techniques useful?
12. Where may the high-definition television technology be applied?
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Ex. 2. Read the text “Flat Panel Display” and fill in the blanks with
appropriate words

Hung, light, LCD, centimelters, inert, substance, screens, laptop, electricity,
flat, thinner, tube.

In addition to getting clearer, televisions are also getting 1) ...... Flat panel
displays, some just a few 2) ..... thick, offer an alternative to bulky cathode ray
3) ..... televisions. Even the largest flat panel display televisions are thin enough
to be 4) ..... on the wall like a painting. Many flat panel TVs use liquid-crystal
display (5) .....) screens that make use of a special 6) ..... that changes
properties when a small electric current is applied to it. LCD technology has
already been used extensively in 7) ..... computers. LCD television screens are
8) ....., use very little 9) ....., and work well for small, portable television sets.
LCD has not been as successful, however, for larger television 10) ......

Flat panel TVs made from gas-plasma displays can be much larger. In gas-
plasma displays, a small electric current stimulates an 11) ..... gas sandwiched
between glass panels, including one coated with phosphors that emits 12) ..... in
various colors. While just 8 cm thick, plasma screens can be more than 150 cm
diagonally.

Ex. 3. Read the text “Home Recording” and make up twelve questions

In time, the process of watching images on a television screen made people
interested in either producing their own images or watching programming at
their leisure, rather than during standard broadcasting times. It became apparent
that programming on videotape — which had been in use since the 1950s — could
be adapted for use by the same people who were buying televisions. Affordable
videocassette recorders (VCR) were introduced in the 1970s and in the 1980s
became almost as common as television sets.

During the late 1990s and early 2000s the digital video disc (DVD) player
had the most successful product launch in consumer electronics history.
According to the Consumer Electronics Association (CEA), which represents
manufacturers and retailers of audio and video products, 30 million DVD
players were sold in the United States in a record five-year period from 1997 to
2001. It took compact disc (CD) players 8 years and VCRs 13 years to achieve
that 30-million milestone. The same size as a CD, a DVD can store enough data
to hold a full-length motion picture with a resolution twice that of a
videocassette. The DVD player also offered the digital surround-sound quality
experienced in a state-of-the-art movie theater. Beginning in 2001 some DVD
players also offered home recording capability.

EX. 4. Prepare reports using Internet or other sources (catalogues,

magazines, books, etc.) about the latest news, achievements in the field
concerning the topic of the unit
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