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Lesson 1

-

Electrical Engineering (1)

As early as the latter part o the 16th 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 any-
thing 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 hjstory 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 petent 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 electro-
magnetic telegraph® The princi>le of this forerunner of the communica-
tions industry was conceived in 1831, proven practical in 1837, and
patented in 1840 by Samuel. F. E. Morse.®

Few. developments have had greater impact on American life than
Morse'’s invention, His idea @9_@ the way for the first system of electri-
cal communication, the telegraph.® This in turn led to the telephone and
later to the wireless telegraph.® ,

The discovery of electromagmetic induction by Michael Faraday in
1831 established many principles upon which modern machines function.

. 1 .
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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 communica-
tions.®

One of the first important developments based on the disclosures of
Fa;;day was the electric dynamo. English patent no. 1858 describes the
principle of operation. In the following yvears 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 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 light-
ing and residential lighting became practical and the electric light and
power industry was 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 transmis-
sion 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 polyphase 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 estab-
lished, '

. 2 .




10.

11,

12,

13.

14,

15,

_charge [tfa:d3] =.

New Words

static ['staetik] a. #AN
static electricity #
physician [fi'zifon] n. E4
]
i

discharge [dis'tia:d3} # X
2] .

lightning ['laitning] ». A&
significant [sig'nifikant] a.
HRXK

magnetism [‘maegnitizm] #.
B, h

precede [pri(:)’si:d] vt 4

F

era ["iore] n. MHE

patent [‘peitont] n. %#)
patent on XTF--MEF
announce [9'nauns] vt B
W, B

electromagnet [ilektrou/maeg
nit] n. AR

forerunner ['fo:,ranal »n 4
BE

conceive [kon'siiv] ¢ ¥4
be conceived #BkiR, # &k
impact 'impaekt] #. EW

- have impact on Xt---# E#

16.

[induction [in'dakfon] ». &

B

electromagnetic induction H

BERRL

17.

18,

19.
20,

- 21,

22,

23.

24,

25,

26.

217.

28,

29,

30.

31
32.

disclosure [dis’klouzel =.
B/

dynamo [‘dainsmoul =, X
R

dc (=direct current) Hims
commercially [ka'ma:§ali]
ad. Wik E

armature [a:mstjuol n#.
®, #%F

conjunction [kan’dzapkfon]
in conjunction with #%-..~—
&

commutator [‘komjuteitol #.
BHT, B

inefficient [,ini'fifont] 2. %
MR ,

kW (=kilowatt(s)) FEK
filament ['filomont] n. £7#
potential [po'tenfol] a. W&

i), ALY

n.  HE, A

residential [rezi’denfal] a.
HEH

revolutionize 1/reva’lju:

fonaizl vt MIUKHE
transmission [tragnz’mifen)
n. 1&H

grant [grant] ot #{F
polyphase ['polifeiz] a. %
HE '




33. ac (=alternating current)

1
2.
3.

4,

b3 )

polyphase ac induction motor
B MR P B EL

W. Gilbert [’gilbat] HIR
12k 53

J. Groat (grout] J - ¥4

4

Joseph Henry [’d3suzif
henril #FEX - ¥
Samuel F. B. Morse

#EZKF -

['seemjual ‘mo:s]

B - BLRH

Michael Faraday ['maikl *
feeradi] EF/R - BBS

J. D.Gibbs [gibz} J- D- &%
A :

N. Tesla ['teslal N - &#ih;

Alexander Graham Bell
[elig’za:nds ‘greiom ‘hel] ¥
Bk - EEHE - R

- Phrases and Expressions

experiment with ff--i£5% 5.
in nature % I 6.
from the 'standpoint of M- 7.
IR T
be comparable to {48

Notes

in the field of #E---HH
over great distances TEEES

reduce---to 8- PRIEF), M-
)

@ ‘These inventions---opened the way for a still more significant inven-
tion, the electromagnetic telegraph.

45 invention ;E‘]‘ﬁ&ﬁ] {E“ZBi¥” ; the electromagnetic tele-
graph & a still more 51gmf1cant invention M FEIfHIIE, bam v IIVE-T: 377k iR
@ The principle of this forerunner of the communications industry was
conceived in 1831, proven practical in 1837, and patented in 1840 by

S -

Samuel F. B. Morse.

)R conceived, proven, patented =4 354 I3 E4E, HBIEBYsh
E wasHy &, 1 5 75 A&, H 57 R 09 3 4 % 42 K % ik 71; communications
industry, #¢ %1% AR08 % F %R, {2 communication g B, ¥
practical B FiEMME,

- the first system of electrical communjcation, the telegraph.

HE ¥R, be proven practical:

4 .




the telegraph {§ the---system---#EHriE,
@ This -+ led to the telephone and later to the wireless telegraph.
lead to: “S%” . E-AtoRiE X led,
® --- and many other electrical devices --- were made possible -+
possible £ FiEMIHE. ,
® - those of Morse in the field of communications.
those #§4% the contributions,
@ The advantages of high-voltage low-current system of the low-volt-
age high-current systems of power transmission --
the advantages of A over B: AR F B4},
of power transmission [Eif#E4#F the low-voltage hlgh current
system 1 high-voltage low-current system,

Exercises

I'. Refer to the text and choose the best alternative (a, b or ¢) under
each question.
1. As early as the latter part of the 16th century,
a) no one had discovered the existence of magnetism-
b) no one knew anything about electricity
250 people knew nothing about the applications of electricity
2 The electric battery discovered by Volta had the advantage of
‘providing a continuous source at fairly
a) low cost ob) low voltage . ¢) low current
3. Michael Faraday made great contributions to the electrical power
industry and his discoveries . '
a) were followed by the invention of the electric dynamo
b) were preceded by the development of the high-resistance
carbon filament lamp .
<) were preceded by the invention of the electric dynamo
4. The first transformer was a very important device
‘a) in the generation of electric energy
b) in the invention of electri¢ lamps
* © in the systems of power transmission




5.

In 1888 patented the polyphase ac induction motor.
a) Michael Faraday S N
b) N. Tesla ‘

¢) Alexander Graham Bell

II. Fill in the blanks with suitable phrases from the list given. Change
the form of the verbs where necessary,

in the field of compare -+ to

in turn have impact on _

lead to : put --- into wide use

over long distance pave the way for

reduce .- to in series. .

1, Heat powers the gas turbine which, ¢ X , powers the genera-
tors, e

Ao I a
Although plastlcs k“" 1 , cotton is still occasionally employed
as an insulator.
We can CWJarY?th’e motion of electrons -iv  the flow of
water. fow
Experiments that * modern television took place more
than a hundred years ago.
Electronics g"? 1 unbur fives in many ways. The use of electronic
devices has made our work easier and safer.,
When several resistors are connected o W“,ba'le equivalent

resistance of the combination is equal to the sum of the resis-

. tances of the individual resistors.

E o e, spe . . .
7. '}‘«“ Lo a'scientific research, lasers are being used in developing

8.

advanced energy resources.

Low voltage transformers (& (¢ 120V line voltage + ~ a
- safe shock-free 12V. distarce
It is possible.to transmit electrical power “Nﬂ %vlthout much

9.

-energy loss by means of a transformer.

10, Faraday’s basic ‘idea of electric and magnetic fields 3“3‘6

m, 1,

modern field theory. . , Pt \ [

The extremely common suffix - -ly forms adverbs from the corre-
sponding adjectives, e.g. commercially from. commerczal

.
b3




Form adverbs from the following words, making appropriate
changes of letters where necessary.

reasonable absolute

relative active

essential complete
- extensive . extreme

. The suffix-ize forms verbs from the corresponding nouns and
adjectives, e.g. revolutionize from revolution; realize from real.
Form verbs from the following words.

standard special
industrial . modern

" magnet ' organ

b
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