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UNIT  Foundation

Lesson 1

ering (1)

As early as the latter part of the 16" century, experimenters were exploring the behavior of
static electricity. W. Gilbert experimented with electric charges and discharges. In 1750 Benjamin
Franklin proved that lightning was electrical in nature. Neither investigator discovered
anything that was significant from the standpoint of the applications of electricity. Discovery of
the presence of magnetism in certain rocks preceded the earliest knowledge of electricity. Such
knowledge was common about 600 B. C. Applications of electrical knowledge were completely
absent in this era.

In 1800 A. volta discovered the principle of the electric battery.  The voltaic cell was one of
the most important discoveries in the history of the electrical art , because it provided a continuous
source of appreciable amounts of electric power at reasonably low voltage. It was an essentia
component of the early communication systems, such as the telephone and telegraph.

The first United States’ patent on the electrical telegraph was obtained by J. Groat in 1800.
The invention of a practical electromagnet was announced by Joseph Henry in 1827. These
inventions by Groat and Henry opened the way for a till more significant invention, the
electromagnetic telegraph. The principle of this forerunner of the communications industry was
conceived in 1831, proven practical in 1837, and patented in 1840 by Samuel. F. B. Morse.

Few developments have had greater impact on American life than Morse's invention. His
idea paved the way for the first system of electrical communication, the telegraph. Thisin turn led to
the telephone and later to the wireless telegraph.

The discovery of electromagnetic induction by Michael Faraday in 1831 established many
principles for modern machines. Motors, generators, transformers, and many other electrical devices
found in heavy electrical industry were made possible by the discoveries of Faraday. The
contributions of Faraday in the electrical power industry are comparable to those of Morse in the
field of communications.

One of the first important developments based on the disclosures of Faraday was the electric
dynamo. English patent N0.1858 describes the principle of operation. In the following years many
types of DC generators were developed and used commercially. The Gramme-ring armature was one
of the first used in conjunction with a commutator. This machine was somewhat inefficient, but it
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provided a source of relatively high voltage at a reasonably large power capacity (up to 100 kW).

With the devel opment of the high-resistance carbon filament lamp by Thomas Edison in 1880,
the DC generator became one of the essential components of the constant-potential lighting system.
Commercial lighting and residential lighting became practical and the electric light and power
industry were born. One of the most common uses for direct current during this period was for street
lighting.

The first transformer was announced in 1883. This device probably did more to revolutionize
the systems of power transmission than any other. The advantages of high-voltage low-current
systems over the low-voltage high-current systems of power transmission were well-known.
Following the discovery of the transformer, power could be generated at low voltages, transformed
to higher voltages for transmission over great distances (several hundred miles), and then reduced by
transformers to lower values for utilization.

In 1888 N. Tesla was granted a patent on the poly phase AC induction motor, which soon
became the most commonly used motor for supplying large amounts of power in its improved state.
It is most extensively used today.

In 1876 Alexander Graham Bell invented the telephone. This device was soon put into use and,
as aresult, another huge industry was established.

New Words and Phrases

1. explore[iksplo:] v.

2. static ['steetik] a.

3. investigator [in'vestigeita] n.

4. standpoint ['steendpaint] n.
5.magnetism ['meegnitizam] n.

6. voltaic [vol'teiik] a.

7. appreciable [a'pri:[ abl] a

8. electromagnet [i’lektrau'meegnit] n.
9. forerunner ['fo:rana] n.

10. patent ['peitont] n.

11. contribution [kontri’bju:[ en] n.
12. dynamo ['dainamau] n.

13. armature ['a:matjua] n.

14. commutator ['komjuteita] n.
15. filament ['filemant] n.

16. somewhat ['samhwat] ad.

17. transformer [treensfoma] n.
18.inturn

19. asaresult

20. polyphase ['polifeiz] a.
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Notes

Neither investigator discovered anything that was significant from the standpoint of the
applications of electricity.

The voltaic cell was one of the most important discoveriesin the history of the electrical art,
because it provided a continuous source of appreciable amounts of electric power at reasonably low
voltage.

Few developments have had greater impact on American life than Morse'sinvention.

. Exercises

1
1 In1750 proved that lightning was electrical in nature.
2 1n1800 discovered the principle of the electric battery.

3 Thefirg United States patent on the dectrica telegraph was obtained by
in 1800.

4 The contributions of in the electrical power industry are comparable to
those of in the field of communications.
5 1In 1888 was granted a patent on the poly phase AC induction motor.
2

1 Asealy asthelatter part of the 16™ century, experimenters were exploring the behavior of
static electricity.
2 Theseinventions by Groat and Henry opened the way for a still more significant invention,

the electromagnetic telegraph.
3 The principle of this forerunner of the communications industry was conceived in 1831,

proven practical in 1837, and patented in 1840 by Samuel. F. B. Morse.

3

1
2
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Translating Skills

(Tranglating is probably the most complex type of event in
the history of the cosmos.)

“ LTS ” “ ”

Trandating consists in reproducing in the
receptor language the closest natural equivalent of the source language message, first in terms of
meaning, and secondly in terms of style.

English for Science and Technology

In certain cases friction is an absolute necessity.
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The tendency of evolving organisms to follow atrend is widespread.

Various speeds may be obtained by the use of large and small pulleys.

“ “ LI} ” “ ”

pulleys”

Intense light and heat in the open contrasted with the coolness of shaded avenues and the
interiors of building.

Do you know that the bee navigates by polarized light and the fly controlsits flight by its back
wings?
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Industrial regions of the world suffer much more acidic fall-out than they did before the
industria revolution.

Mankind has always reverenced what Tennyson called "the useful trouble of therain".

2’
“Free Reading

Electrical Engineering (2)

Throughout this period of development, another outstanding contributor was Thomas A. Edison.
His work included research, invention, development and production. His activities extended into
chemistry, electrical dynamos, systems of transmission, sound recording and reproduction, and
electrical lamps.

Lee De Forest introduced the use of the third element (grid) in the vacuum tube in 1906. This
development opened an entirely new field of engineering. It made possible new systems of
communication and methods of control and indicated the possibility of the multi-element tube. It
provided the basis for future developments in electronics.

Since 1945 great advances have been made as the result of the invention of the transistor. This
solid-state device has made possible the miniaturization of many components, integrated circuits,
and calculators. During this same period, research in electron optics has preceded the development
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of lasers and holography.

The rate of growth of research in electrical engineering was enhanced in the 1940s as a result of
support from Federal agencies. Many ideas associated with the military effort of that period are now
being used commercialy and for research purposes. Microwaves have become part of modern
communication systems. The development of semiconductors has made possible more rugged,
smaller, and cheaper systems. Research in miniaturization has greatly increased the speed of modern
computers. The laser has provided communication systems operative over millions of miles.
Integrated circuits have reduced in size and weight and made practical interplanetary and satellite
communications. Planetary radar astronomy and radio astronomy are also the result of adaptations to
engineering systems of electrical components developed through research.



Lesson 2

An electronic system is an orderly collection of interacting electronic building blocks that
performs a desired task. A digital electronic system performs the tasks by dealing with discrete
quantities. Discrete quantities are integral, fractional, or mixed numbers that represent, to the nearest
least significant digit, some quantities in the real world such as temperature, pressure, or distance. In
contrast there are analog electronic systems that represent these quantities on a continuous scale.

Many measurements may be represented in either digital or analog form. For example, time
has been represented over the centuries in an analog form the angle subtended by the small and large
hands of the clock provided all the information about time that was desired. For better resolution in
time, a second hand was added. In the last several years a totally new method was developed to
measure and display time.  The method is based on the oscillation frequency of a quartz crystal
that in conjunction with digital circuitry and digital display technology presents the time information
in digital form as a number.

Digital processing of information has indeed become widespread in this decade; in addition to
digital watches, clocks, and calculators, there are numerous digital controllers (microcomputers)
used in home appliances and automobiles.

In digital electronic systems, information is represented by binary digits, bits. A bit may
assume either one of two values. 0 or 1. A mathematical system that uses only two digitsis called a
binary system; its foundations were laid by the British Mathematician George Boole (1815~1864) in
his classic treatise An Investigation of the Laws of Thought (1854).

The invention of the transistor may be viewed as another major breakthrough in digital
information processing. The volume occupied by a transistor is about one hundredth of that
occupied by either arelay or a vacuum tube, and a similar ratio holds for the power dissipated by the
devices under comparison. The transistor also provided the technological base for the development
of integrated circuits, an ensemble of many transistor that are interconnected to perform a specified
function.

The first integrated circuit was developed in 1958, which is a start of a revolutionary change
in the art of electronics design. In the initial stages of semiconductor technology development, the
devices were classified as either discrete or integrated. A digital integrated circuit consisted of
severa transistors and sometimes also of passive components (resistors and capacitors) on a
semiconductor substrate that were interconnected to perform a logical function. Such logica
function implementing simple logic operations provided the building blocks for the realization of
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switching networks. Further advances in technology enabled fabrication of many transistors on one
semiconductor substrate. The level of complexity increased, broadening the scope of circuits
contained in one package. These new circuits could count, perform addition, subtraction, or
multiplication of two binary digits, compare their binary values, and realize more complex logical
operations.

Scientists and engineers engaged in the development of the transistor technology met the
challenge of the next level of complexity. The individual components on a semiconductor substrate
were further decreased in dimensions and similarly their power dissipation was reduced.  Devices
with some 100 000 transistors on one substrate became a reality, and practical limitations were now
set primarily by the input and output terminals to the “outside world” rather than by the complexity
and number of transistors on a substrate.

Digital circuits are being used in such diverse fields as information storage, medical
instrumentation, process control, calculators and computers, air traffic, digital communications, and
in voice and tone synthesis. Digital techniques are also beginning to be used in areas that
traditionally applied analog techniques. For example, assume we desire to send temperature
information from point A to point B in an industrial plant. Also assume that the information is in
form of an analog voltage that is proportional to the value of the temperature that we desired to
transmit. The transmission medium may be a cable or a modulated radio-frequency wave. In either
case the transmission is not immune to interference that modifies the content of the transmitted
message. Suppose that an accuracy of one part in 1 000 is desired. This implies that the interference
must be kept below one thousandth of the transmitted (analog) quantity to satisfy our accuracy
specifications. This may be difficult to realize in an industrial environment in which ample electric
interference (noise) is generated by motors, arc welding, relays, and the like.

On the other hand that same information about temperature may be transmitted in digital form.
Such digital transmission uses the binary system, which presents information in form of a pulse train
that is suitably coded. Here we are concerned only whether during a certain time interval the pulse is
ON or OFF.

Modification of the ON or OFF pulses resulting from environmental interference must be very
substantial to change the information content of the transmission. Thus the digital system is much
more immune to interference and is more likely to be used in many applications in which an analog
system would be inadequate.

An additional area where a digital system often has an advantage over an analog system is in
its power dissipation. ~ Concurrent with the reduction in size and power consumption, there has
been a considerable increase in the operating speed of the new semiconductor devices. It is
sometimes difficult to appreciate fully the revolutionary changes that were made possible through
the invention of the transistor and the subsequent development of integrated circuits. For example,
the largest early computers occupied a volume of hundreds of cubic meters and required many tens
of Kilowatts of electrical power and a sizeable air-conditioning installation to allow this amount of
energy to be dissipated without raising the room temperature to unbearable values. The comparable
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computational capacity is obtained today in a desk-size computer that dissipates one hundredth of
the former’s power. Moreover, many relatively simple tasks, such as traffic lights, point-of-scale
terminals, and home appliance controls are now being carried out with the help of microcomputers.

New Words and Phrases

. discrete [dis'kri:t] a.

. integral ['intigral] a.

. fractional ['freek[ anal] a.
. represent [,repri'zont] v.

. contrast ['kontreest] n.

. significant [sig'nifikent] a.
. angle ['sengl] n.

. subtend [s@b'tend] v.

. resolution [,reza'lu:[an] n.

O 0 3 O Lt A W N~

10. oscillation [,0si'leif @n] n.
11. quartz [kw:ts] n.

12. crystal ['kristl] n.

13. in conjunction with

14. appliance [8'plaians] n.
15. binary ['bainari] a.

16. treatise ['tri:tiz] n.

17. be viewed as

18. dissipate ['disipeit] v.

19. consist of

20. passive ['paesiv] a.

21. implement ['implimant] v.
22. fabrication [/feebri'keif an] n.
23. engaged in

24. diverse [dai'va:s] a.

25. synthesis ['sinBisis] n.

26. be proportional to

27. modulate ['modjuleit] v.
28. immune [i'mju:n] a.

29. in form of

30. pulse train

31. concurrent [ken'kArant] a.
32. appreciate [8'pri:[ieit] v.
33. subsequent ['sAbsikwont] a.
34. unbearable [An'bearabl] a.



UNIT  Foundation .11 ”(a

35. moreover [ma:'rauva] ad.
36. substrate ['sabstreit] n.

Notes

An electronic system is an orderly collection of interacting electronic building blocks that
performs a desired task.

The method is based on the oscillation frequency of a quartz crystal that in conjunction with
digital circuitry and digital display technology presents the time information in digital form as a
number.

The volume occupied by a transistor is about one hundredth of that occupied by either a
relay or a vacuum tube, and a similar ratio holds for the power dissipated by the devices under
comparison.

Devices with some 100000 transistors on one substrate became a reality, and practical
limitations were now set primarily by the input and output terminals to the “outside world” rather

than by the complexity and number of transistors on a substrate.

Concurrent with the reduction in size and power consumption, there has been a considerable

increase in the operating speed of the new semiconductor devices.

. Exercises

1 A digital electronic system performs the tasks by dealing with ( ).

2 In digital electronic systems information is represented by ( ).

3 A bit may assume either one of two values: O or 1. A mathematical system that uses only two
digits is called a ( ); its foundations were laid by the British Mathematician ( ).

4 The first integrated circuit was developed in ( ), which is a start of a

revolutionary change in the ( ).
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5 These new circuits could count, perform addition, subtraction, or ( ) of
two binary digits, ( ) their binary values, and realize more complex logical operations.

2

1 Discrete quantities are integral, fractional, or mixed numbers that represent, to the

nearest least significant digit, some quantities in the real world such as temperature, pressure, or
distance.

2 The level of complexity increased, broadening the scope of circuits contained in one
package.

3 In either case the transmission is not immune to interference that modifies the content of
the transmitted message.

3

2 1958

Translating Skills

1 Zinciseasy to abtain fromits ore.



