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UNIT I Foundation

Lesson 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. (D 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 essential
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 still 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. This in 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. v

One of the first important developments based on the disclosures of Faraday was the electric
dynamo. English patent No.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 development 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 a result, another huge industry was established.

New Words and Phrases

1. explore [iks'plo:] v. 3&; IR

2. static ['steetik] a. FFEIA; BRILRY, BEM

3. investigator [in'vestigeita] n. WA F; FIHRE

4. standpoint ['steendpoint] n. W : LER; L

5.magnetism ['meegnitizom] n. B; Bil%: HiH

6. voltaic [vol'teiik] a. (HI{LZEMERIF=AER) BIEA: RIT G B

7. appreciable [9'pri:[ abl] a. B B/H: T

8. electromagnet [i'lektrou'meegnit] n. HLREEL: HRELHk

9. forerunner ['fo:ranal n, FGUKE; HH; %K
10, patent ['peitent] n. EF] (A); HFI&H

11. contribution [kontri'bju:f @n) n. BIAK; B0

12. dynamo ['dainemou] n. Bl HHL

13. armature ['a:motjua] n. HiR; ¥+

14. commutator ['komjuteito] n. #7385, R

15. filament ['filamant] n. {T%

16. somewhat ['samhwat] ad. F§8: & AL

17. wansformer [treens'foma] n. ZFE5%

18.inturn K KK

19.asaresult 43

20. polyphase ['palifeiz] a. H K]
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Notes

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

WERN B RIS TS B S B 2,
@ 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.
ﬁﬂ%%%%?ﬁ*ﬁ@itﬁﬁ%%ﬁmz~,@%E%%Eﬁ&%ﬁ%&%#?%
(ETIPUNIESE S i b
@ Few developments have had greater impact on American life than Morse's invention.
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Exercises

1. KR AES

(1) In 1750 ( ) proved that lightning was electrical in nature.

(2) In1800 ( ) discovered the principle of the electric battery.

(3) The first United States' patent on the electrical 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) In 1888 ( ) was granted a patent on the poly phase AC induction motor.

2. FEX

(1) As early as the latter part of the 16™ century, experimenters were exploring the behavior of

static electricity.
(2) These inventions 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. FE

(LD ¥4 38 F RS, SE AR O B F 2 — SR B R b
(2) IX—HH, BT B TR
(3D ARBTRIS, ZERIIPHE IR, 7 F R /S A B T Fh P A 7
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Translating Skills
—. BHERE R

A RBIE? BERER —MESER —MET RGN ER N EAER T e EIL
KMESES: XS —MESHRENBEAFTHA —MESREALRMESTES, B8
TE I ESCE X BEREBIREN, WNREE NREB L EENRE.

BiFLhr EE—MTAERNIEFES .. FRFEEEZ N, RSB FEHEIL
TEPIES K IERAE IR —FES). (Translating is probably the most complex type of event in
the history of the cosmos.)

BFEME 2R aBIFESIMS TR ER . B4, BFEEDEEHAEMERRE? 8
AR AE S B ELENES BT, ERHERR: ,

(1) BEX—ESHEIPRBERNAREE S Z BB XNk, ERERENERR
SRR AL,

(2) FEEIXME ST B XX NSRS, BEMIB 8RR, AR, 4R, ELRH
WEET, BHE U7, TR M CBEXAE” BRBRENK. XEELZNPFEER
K&« RENHEFENEXEATIER—IBEFH: Translating 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. (B FFEEFES HBENGT AR SERRE
EOHE—— EARRBNITE, HARRNETE.)

T BHCERIENR

B VE (English for Science and Technology) RIEEBH —FiEk, FEENC. B, B
FHHAFHCHRA., KFRER LEHE EMNESZ—, MBHREBEREHASHNE
M, BENRAEARMESK. fll, CEEKRMNBENEHR IR RESNEREEMN
HANERE, EFREHEMBESHNBRTFE (WFEFK. kM. SEBE) RXEHHBARN
A, BRAEBHEEXNWHSRNE, EREIGENFERZME. 284, ERtS5™FH.
Fitk, WERHESZGEREFENE OEHERTR, MEFESLLEEHE, —UHABSHRRE
X, THRXREWRY, ABEEHRLR BREEREE, XFEREHRT, FEBERRERE
SMREVFESL, AR T RRIGERFNRIE . R BT,

1.ﬂ&%ﬁ£

(1) Bk, B, FOBIEEL. ERBEERXHAR, MEXHEBHEAEEM,
WARERER. “BE” BIERFFRICHNE.

(2) @, BIRRERELHE S BIEINS S, FEOGEAE. BERNRE LR
ERPX, BEEEHO. “hBrib” S8, SEMERRBEL XK, BHEHELK
fF, AASrEl. Hian:

In certain cases friction is an absolute necessity.

R FE—EFHET, FEEE—FENHILFER.
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(IE) FEREEOT, BEREXT DI,

The tendency of evolving organisms to follow a trend is widespread.
GR) FHHENFYAERE —FlaR, XMER R EE.
(IE) &MY L L FRH B

2. B@5RiE

MEMIR I EAFEFMRERMIR. ENRMERR. SERENE SR, &
BERELT, BERESE MK, RERE LN, ERBEREERBTEOLM, BEERN
BT BEE ERIMBEE. MR, BARMEM TR, ERRAMRUINIGERALE, AR
ERE, CEANE, MR, WLk EREFERENANEKN.

(D EEM B BHHZEE MR CRE TEM ARG RN AENER. A THE
MEMEERL, NER:

@ &4 LF3 HERE . ERASIEE R LT 3OR#T. RESS LT
THRPRAER B SHEPHRMYIEN, &WEEMEER S NS, #w.

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

GR) FIAR/MNER T LR AR B .

CIE> FRR/ABE#EaT AR AN R iy 4

“pulleys” —RUf I, HEET MR, EARWHLBERENNY EEHL” TAL
“HR.

@ MUEH, FEXR. BHIGENREAZ —RATK, BEEHEER, Eik, Hi458
RXMRTEN, FESNENEERRN EHERRCATEERX. f.

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

GR) BRPALMBRGFHRR, FARFEE LRRRMBRABEET .

(IE) BERGFTRERDCRAEER, FMEE RSN S IILR T 3.

® HEBEFEXHRNFY. SHUREREGTHOHE, FEREEELRRER,
EBBNEER LR EWAE LRAN, M ERSSEEEY. HEREIRERER
RIS, Bl.

Do you know that the bee navigates by polarized light and the fly controls its flight by its back
wings?

GR) FRENTE BB AT, oM E B h) g2

(IE) #RAEEERBmERL KIT, TR a8 s g

(2) RIEH B REMBENESFRERIECEEE T WEXKIAR, AEBRNESHE
B WRY, EEBNBLHR L, BRXAREE, Ba, ERIENBRF LA
“BER”, NRBEIXEAMRE, EHAFEE, REIGEHRABMSIBAE G il i@
]

EREHBBREENARIFRIEE, WREMMT “BikR” BHE, RN
EHFNETEE. PHEEGERFRAEEERRREX T, REWENABRS, KB
RAHWNMELR T HENEF.
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© H¥. FHFEE, REECRBUSEMRITE, BEFECAR, YEREE
Ao WHMRY, EFCFAVFUR, SRFHEEHETHE. BERAREELE. i

Industrial regions of the world suffer much more acidic fall-out than they did before the

industrial revolution.

1t LA A XBUZE 2 R A e 3, B T S arpT A%,

@ BV FTIHREE, AR AE TR 0T i3 BRI Sk 2 I B S (0 YB B p Z F T
. AMABERERRMSCERBMEREINN, RERZE. B,

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

HF: AK—ERBSERHRFTUN: A0 B KRG,

B AR HRESH R aE: WG, kR,

Eﬂﬁiﬁ¢,Emﬁ%%ﬁi\EMﬂﬁﬁﬁiQX%%w,iﬁﬂ@ﬂﬁ%ﬁ%ﬁ
EFX PR B R Ay i . BT I % 1 80 B a4, BUFUL “B” AR “H17 K fr,
T/NB/NBEIBRYE, XN R T X B T 5 A ik, BSBRBER,
BB R — AN IRSEAY F IR

HERRD AEBRRERDIN R, EFERERRS T, MR BB RN . fEEAR
MBS HRIENEE, TEREN BN SRA TR —5 0 mm,

3. RxtFEK

BB EAR—IRGERN), TIRESEN, B A REAE B 58 4 T AR R E R 22 3K JE A
SRBREERIE . Bk, FIAM BE QRO A BOR X — B, KBRS B A
BPEAREL A D — 35 . BRI, AL S — 5 R, 2 & FOEM
W, BRI RSO, RN EE, Fl, s HadB=K%, H
BIRF BRSO, A BERE E R

I,

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 commercially 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

(DAn 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. 2The 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 digits is 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. 3The 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. 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
several transistors and sometimes also of passive components (resistors and capacitors) on a
semiconductor substrate that were interconnected to perform a logical function. Such logical
function implementing simple logic operations provided the building blocks for the realization of



