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Unit One

The Basis of Electricity and its Applications

Passage One Conception of Electricity

Training target: In this part, our target is to train your reading comprehension .
> We have made the flexible sentences strong black and marked the subject, predicate and
" object of them. Try to grasp the main idea of these sentences .

. Text.

I . Resistance

Resistance is the oppesition of the flow of electrons. The greater opposition K 3%
the resistance of a wire is, the less electric current will pass through
it under the same voltage. The resistance of a wire mainly depends on
the length, the cross-section, the material and the temperature of the cross-section #% A, &
wire. A

Copper is one of the best conductors [that] are used in electrical
engineering. A long copper wire has a greater resistance than a
short copper wire with the same cross-section. two copper wires
are equal in length, the one with the larger cross-section will show
smaller resistance.

Now let’s study the effect of temperature on resistance. Mea- measure a¥
sure the resistance of a conductor when a small current is passing through
it, and then measure its resistance when a large current causes it to be- red-hot 7 # &9
come red-hot. You will find the electrons meet more resistance

the conductor is hot than when it is cold. Accordingly a con-

ductor has a resistance of 100 ohms at 0°C will have a resis-
tance of about 150 ohms at 100°C. The higher its temperature is, the
more resistance it shows.
II . Electric Current

All metals are good conductors [because| there are a great num.
ber of free electrons in them. These free electrons usually do not
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move in a regular way there is no current. However,
an electric field is set up, all the free electrons will be made
to move in one direction and an electric current is formed. Or to
say, in order that an electric current can be produced in a conductor,
an electric field must be built in it. An electric field is usually set up
by applying a voltage between the two terminals of the conductor.
Thus, the free electrons form an electric current in the conductor.
There are two kinds of electric currents: direct current (D.C.)
and alternating current (A.C.). Direct current is an electric cur-
rent, the charges of which move in one direction only. It is constant
in value, unless the circuit conditions, such as the applied voltage or the
circuit resistance, are changed. The charges of an alternating current
change their direction regularly. First they flow one way, then the
other. The difference between A.C. and D.C. depends upon the
voltage applied. (If] the electric field applied is unchanged, the cur-

rent produced is D. C. . [If] the electric field applied is alternating,
the current produced is A.C.. Both A.C. and D.C. have their ad-
vantages and disadvantages and they are respectively used in different ap-

plications.
[ . Direct and Alternating Currents

A direct current is, of course, useful. The electric system in a
car uses direct current. Besides, direct current is also used to meet
some of the industrial requirements.

However, at present, most cities are making use of another kind of
electric current for lighting, heating and industrial and other purposes.
This current goes first in one direction and then in another, we give
it the name of an alternating current.

In spite of its being very useful, a direct current system has one
great disadvantage. Namely, there is no easy, economical way in which
one can increase or decrease its voltage. The alternating current does not
have this disadvantage, and its voltage may be increased or decreased
with little energy loss by the use of a transformer. Using a transformer,
it is possible to transform power at low voltage into power at high voltage,
and vice versa.

In that manner, current can be generated at a voltage
is suitable for any given machine. In large power stations, the most
common voltage is often 6,300V or 10,500V . Power being transmitted

in order that % --+-+- A
n

value $48

respectively & £ #

requirement % %
make use of #|

in spite of &%

transformer XA H

vice versa R Z JF &
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over long distance with less loss at high voltage than at low voltage, it is
more economical to increase the voltage to 35,000V or 110,000V or even

220,000 V for transmission. Wherever the power is to be used, it is
lowered to the voltage which satisfies that particular purpose, such as
220V in homes, or 380 V in factories, etc. .
.End.
Speciality Vocabulary
alternating current 3T it length &
cross-section 1% &% H material 4%
direct current ELIfLH resistance HiFH
electric field B35 temperature 18

[Ex 1] Choose the right statements according to the passage.

transmission 14 #f
wherever #8474
lower f&-+---- 213
satisfy #% &

1. The flow of electrons is not concerned with the material of the conductors.

2. The lower its temperature is, the more resistance it shows.
3. All metals are good conductors.

4. An electric field is usually set up by applying a voltage between the two terminals of the

conductor.

5. The electric system in a car usually uses direct current.

6. The voltage in a direct current system may be increased or decreased by the use of a trans-

former.

(Ex 2]  Answer the following questions.

1. What will a resistance be about at 100°C when it has a resistance of 100 ohms at 0°C?

2. How many kinds of electric currents are there? What are they?
3. What is the voltage in homes?

4. Which one is more economical for transmission, 35,000V or 110,000V?

[Ex 3] Match the items listed in the following two columns.

1. opposition a. RHL

2. voltage b. B#

3. cross-section c. A
4. red-hot d. BREER
5. charge e. &%

6. transmission f. BLf

7. transformer g. BE

8. generate heat h. BE4H

[Ex4] Complete the following sentences by translating the Chinese in the brackets into
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English.

1. The resistance of a wire __ ( FEB T )the length, the cross-section, the material
and the temperature of the wire.

2. (CRFrintwsiHA%E), the current produced is D.C. .

3. (HTHRAOEBETHTKERRX LERE T RMERFED), it is more

economical to increase the voltage to 35,000V or 110,000V or even 220,000V for transmission.
(Power being transmitted)

4. (FIFAEE#%), it is possible to transform power at low voltage into power at high
voltage, and vice versa. (Using)
BEEX
BXEMHEZ
S % 42

LR S FADHERER, ~RFE LK, EQEBEGHALTALK
FHAOVAKA)D, FEALENMRXIEERETEFEAGKE BB ITR M AR
BEo

ARV LELERANRFHFHRL— EXATHEEGHELT, ~HRKkeI4EF
g e B —RANAFENEER, PRARALKRERE, MaHAGEKGAR
ARAR AR 64 B FRAR

RAEERENEFR—TFTRES LAY Yrh, R ABEFAEMNE-Thm, &
ARG EEFATFAANRZ—~T LA, ARXSLA, ©-FE£FRARGHEMED G
HE - FRAGRER, BERK O AR & MEA 100 R4 4, £ K 100 & &
R MAAL A 150 B, $HRGBAEMTG, Caivfasaik,

ZHE

EREBFBLEXEWOHET MU—EBMAR FK, X% A HEFAEHRANL
B U FARPEARL, RASEIR NG, AL FHEH—ANF
FEEH, AMBRER, RELATRFREEZACR, LALZFRIZIL—AE
¥, el F TAEFABHARNEENFEhkEL, IH AL TFHREFAREIN
AT Rk

VAR A AAL(D.C.)OFXAR(A.C.) HAECRAETAF-ANFTGiAshesd
o B Ef e MFLRELAMR L], AACRTA, AL FRGHERLR
HEL, ENMAH—AFTEHRDREFRS —FaORS, RikwB LA wa) £ 7Bk
Fhihmb e E, R RE,FEGRL AR ;R G eI X T Y,
FAEGHALAE, LALFEAALBEREFLALE SFLAREAH AR,
= HfBALRE

LR HAAVIEFTAAY, AEEIN L L AGERAYMRARY, RIMARLLA
RHBR BT LHEE,
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R EWKSHRBTERAF —HLARBA MBARSTTLEFF, IFELR
ARPE-FARD REFPS —F RS , RMBZIALRE,

RELARCEFHR REH—AME  FRA—FHRHAXBEFGTEREHAHE
KbLE, RALHEAE s, FAXESETAEILALAR ISR TRERAHR
ke E, AAEAR RBEEKELHTIAHEREL,LZFRK,

A F X, KT ARE L o B TEMBEMNSHO A, EXHVR oL, RERAY
LEAFA6,300KK 10,500 K. W TF L ALSHETHAKESRFWAKARTHE
FFe s, Fr o ds & EA 5 3] 35,000 K K 110,000 £, £ 2§k 220,000 R R KEHh £ 42
Fo A ARFTERAEL RESRLERRAELRARZYRARR HRREA & 220
®,fm ) B a% 380 ¥,

HIER

[Ex 1]

1.T 2.F 3.T 4.T 5.T 6.F

[Ex 2]

1. A conductor which has a resistance of 100 ohms at 0°C will have a resistance of about 150
ohms at 100°C.
2. There are two kinds of electric currents: direct current (D.C.) and alternating current
(A.C.). ‘

3. 220V.

4. 110,000V is more economical for transmission .

[Ex 3]

l-a 2-g 3d 4c 51 6 7-h 8b

[Ex 4]

1. mainly depends on

2. If the electric field applied is unchanged

3. Power being transmitted over long distance with less loss at high voltage than at low voltage

4. Using a transformer

Passage Two Introduction of Transistors

A\ Training target: In this part, our target is to train your reading speed. You
ﬁg%;é should pay more attention to “word group”. Treating a group of words as a.whole unit
== s a short cut to save your time. We have underlined the word groups in some sentences ,
and the rest can be practiced by yourself. If there are some new words, you may cover the note

area with a piece of paper and try to guess their meanings without using the dictionary .
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.Text.

In the 1870’ s Thomas Alva Edison created the electric-light bulb,
from which the electron tube was developed later. Such tubes are often
called “vacuum tubes”, since the air is removed from them so that there
is a vacuum inside them.

A three-element electron tube (or triode) , created by the American
Lee De Forest, consists of three fundamental parts: the filament, the
grid and the plate. The electron tube can be used to amplify incoming

electric impulses or signals to make them strong_enough to cause the di-

aphragm of a telephone receiver or a loudspeaker to vibrate.

Electron tubes are wonderful devices, but they have a few draw-
backs. For one thing, they waste a good deal of electricity. One of the
elements (the filament) in a vacuum tube must be heated so that it gives

off electrons. This heating requires electricity and produces unwanted

heat. You probably know from experience that the inside of a working ra-
dio gets quite warm. Imagine how much heat is produced by the hundreds

of vacuum tubes in the electronic controls of a supersonic jet airplane.

Such planes have to use special cooling equipment to help get rid of the
heat.

Scientists, realizing this and other drawbacks of electron tubes,
searched for other ways of doing the jobs that electron tubes did. Then in
1948, to be exact, a new device, the transistor, was announced by Bell
Telephone Laboratories. After years of work two Bell scientists, Brattain
and Bardeen, were able to show to the world, in 1948, the first one of
these remarkable devices.

It does not look very impressive. In fact, it is so small that you have

to look carefully to see it, for many transistors are smaller than the eraser

on the end of a lead pencil. Yet some transistors can replace electron
tubes hundreds of times of their size! Transistors need far less current,
and produce far less heat than comparable electron tubes.

But what are transistors? And how do they work?

Transistors are made of small slices of germanium crystals. Germani-
um is an element, just as copper, oxygen and hydrogen are elements. It
is crystalline in form. The slice of germanium crystal used in a typical
transistor may be less than 1/8 square inch and less than 1/32 inch
thick . Look at a ruler to see how small this is.

In one kind of transistor, three wires are fastened to the crystal of

later & %

fundamentai B AR
grid 4%

drawback &k &%

for one thing % A 4l
F

give off Ak

get rid of sk

to be exact &5 Hut,

far less 1 %

slice % K
just as JEA&
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germanium. Let us imagine that we are using this transistor to amplify a

telephone signal. The hookup is shown in Fig.1.1. hookup %4
SIGNAL IN HERE AMPLIFIED SIGNAL HERE

A

TRANSISTOR —_—

RECEIVER

Fig.1.1 transistor

As the transistor hookup shown, the signal comes in through wires A
and B. The receiver is hooked up through a battery to wires B and C.
With no signal, no current will flow from the battery through the receiver.

But when a signal comes in, the transistor amplifies it in the following

way. The signal consists of surge of electrons, or electric current. The surge Bk 7
electrons enter into through wire B and leave out of through wire A. As
electrons move out of the germanium, they leave behind germanium atoms

with positive charges, that is, some of the atoms lose electrons. Some of

these positive charges are then satisfied by electrons flowing in from wire

B. But other positive charges are satisfied by electrons coming in through

wire C.

Here is the way to think of the actions taking place in the germani-

um. Positive charges are produced in the crystals around wire A. These
positive charges can be thought of as holes, since they are an absence of absence -39
electrons. When a signal comes in through wires A and B, many “holes”

are produced in the germanium. Electrons then flow in from wire C to fill

these “holes”, that is, current flows between wires C and B. This current

causes the receiver to operate.
The amazing thing about all this is that a very small current, or sig-
nal, coming in through wires A and B produces many “holes”, and thus a

large current in the germanium, between wires C and B, is generated. In
other words, the signal is greatly magnified. This is the same job the magnify X
electron tube does.

There are other types of transistors in use, and still more are being

developed in laboratories. Now you can buy tiny radios that use transistors

instead of electron tubes. Television sets and many other types of electronic

equipment are using, or will soon use, transistors instead of electron
tubes. With transistors all this equipment can be made much smaller.




