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Lesson One

Text

What Is Electricity?

Quite a few years ago, scientists had very vague
ideas about electricity. Many of them thought of it as
a sort of “fluid” that flowed through wires as water
flows through pipes, but they could not understand what
made it flow. Many of them felt that electricity was
made up of tiny particles of some kind, but trying to
separate electricity into individual particles baffled them.

Then, the great American scientist Millikan®, in
1909, astounded the scientific world by actually weighing
a single particle of electricity and calculating its electric
charge. This was probably one of the most delicate
weighing jobs ever done by man, for a single electric
particle weighs only -about half of a millionth of a
millionth of a millionth of a millionth of a millionth
of a pound®. To make up a pound it would take more
of those particles than there are drops of water in the
Atlantic Ocean. 1

T hey are no strangers to us, these electric particles®,
for we know them as electrons. When large numbers of
electrons break away from their atoms and move through



a wire, we describe this action by saying that electricity
is “flowing” through the wire, Yes, the electrical “fluid”
that early scientists talked about is nothing more than
electrons flowing along a wire!

But how can individual electrons be made to break
away from atoms?

And how can these free electrons be made to move
along a wire?

The answer to the first question lies in the structure
of the atoms themselves. Some atoms are so constructed
that they lose electrons easily. An atom of copper, for
example, is continually losing an electron, regaining it
(or another electron), ‘and losing it again, A copper atom
normally has 29 electrons, arranged in four different
orbits about its nucleus. The inside orbit has 2 electrons.
The next larger orbit has 8. The third orbit is packed

_with 18 electrons. And the outside orbit has only one
electron. It is this outside electron that the copper atom
is continually losing, for it is nmot very closely tied to the
atom. It wanders off, is replaced by another free-roving
electron, and then this second electron also wanders
away.

Consequently, in a copper wire free electrons are
floating around in all directions among the copper atoms.
Thus, even though the copper wire looks quite motionless
to your ordinary eye, there is a great deal of activity
going on inside it.

"If the wire were carrying electricity to an electric

o 2 o

»



light or to some other electrical device, the electrons
would not be moving around at random®, Instead, many
of them would be rushing in the same direction — from
one end of the wire to the -other.

This brings us to the second question. How can free
electrons be made to move along a wire? Well, men have
found several ways to do that. One way is chemical,
Volta®’s voltaic pile, or battery, is a chemical device
that makes electricity (or electrons) flow in wires. An-
other way is magnetic. Faraday and Henry® discovered
how magnets could be used to make electricity flow in
a wire,

: New Words
1. vague [veig] adj. 8. delicate ['delikit] adj.
B, TUHn B WM
2, sort [so:t] n. RN 9. job[dzbln. T4 BT {ESH
v, %R 10, Atlantic [ot'lentik] adj.
3. individual [indi'vidjual] Vicked o)
‘ adj. NAM; B 11, ocean ['sufon] n. HiP
n. AN g 12. stranger ['streindzo} n.
4. baffle ['befl] ». HAA
{5 B 7 B 13. describe [dis'kraib] v.
5. American [a'meriken] 3, ik
adj. EED 14. electrical [i'lektriks!] adj.
n. ELEA iy B AR
6. astound [os'taund] v. {ER4 | 15. early ('o:li] adj. S8 FMH
7. probably ['probebli] adv. adv. B, EWH
RAlfig, KB, RIF 16. lie [lai] (lay [leil, lain



[lein], lying [laiinl) 25. rove [rouv] v. Bif
v. 8 fr(fE)T 26. consequently ['konsikwontli]
f7. themselves [som'selvz] adv. BT, Bk
pron. fATACsHN1A S 27. float [flout) v. 7,173
18. construct [ken'strakt] v. 28. motionless ['moufenlis]
: i MR adj. TG, B
19. regain [ri'gein] v. 29. deal [di:l] =. % 5; 8
! WeE; K8 30. activity [ack'tiviti] a. {53h
20. normally ['no:meli] adv. 31. random ['rendom] =.
E¥ s, EHH 1BAR M (SR A f73h
21. arrange [o'reindg] v. adj. WELE; HEM
¢ g2tk Beom; 5y 3 3k 5 32. rush [raf] v. ¥ %
22, orbit ['o:bit] n. A& 33. voltaic [vol'teiik] adj.
v. WHEBIT RITGOW )
23. tie [tail v. M2 3K4E, BR%) | 34. pile [pail] n. 3 iiib
24. wander ['wonda] v. v. HEH
B s 1w

Phrases and Expressions

think of ... as ... {8 -FH -
a sort of ... —Ff-

make up ... HIR;¥HE

(be) made up of ... AR
the Atlantic Ocean X%
break away from ... BiE---
answer to ... n. Gi-FlER)EIZE; v JER-, i
lie in ... fET -

a great deal of ... K-

at random #]LH; B 48 b

. voltaic pile {R47THL
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Notes to the Text

@® Millikan  Robert Andrew Millikan ['robat 'sendru: 'miliken]
(1868—1953) Bfif - R34 - X BK, EEBAEXK,

® about half of a millionth of a millionth of a millionth of a
millionth of a millionth of a pound. &% “RAL—BEHES
BHEFETARZ—R—3" MFRE, #50.5X107 By
0.5%107% A 4fi: zero (or nought) point five multiplied by ten
to the minus thirtieth. N

® They are no strangers to us, these electric particles, - 4g+p
these electric particles R ¥i% they WRfLiE, no REAI, ng
54 E A, b not 5 4% AR ESRER, not ARAIKE, W no
MEH A RN OF, RnRIHE, “RALHEL, RILKETHFD:
They are not strangers to us. fb{i13+ T RN 13k B3 TFE ,

They are no strangers to us. i1 TR AT GLRAF A &,
#)ep strangers {EBHVRR, AR 20 0A, oF DLIE SE @ M.

@ If the wire were carrying electricity ..., the electrons would
not be moving at random. MAJFArhiHiFIER L BMIEEE
FATH, FREER BT LHRGERIE,

® Volta Alessandro Volta [a:les'sa:ndra vol'ta:] (1745—1827) B
s B - REE, ALK,

® Henry  Joseph Henry ['dgeuzif 'henri] (1797—1878) #3& k%
B, LEHMEK,

Exercises

I. A a b, chER—TEKTFFMT:
1. Quite a few years ago, many scientists thought of elec-
tricity
a) was a sort of fluid.
b) as a sort of fluid.
¢) to be a sort of fluid.



5.

How can free elecirons be made ____

a) move along a wire?

b) moving along a wire?

c) to move along a wire?

The answer ___ lies in the structure of the atoms.
a) for the first question

b) about the first question

¢) to the first question

. Man has found several ways ___

a) to make electrons move along a wire,

b) make electrons move along a wire.

¢) making electrons move along a wire.

To use a magnet is one of —__ to make electricity flow
in a wire.

a) the best ways

b) the tetter way

c) best ways

. In a copper wire free electrons are floating around___

among the copper atoms.

a) to all directions

b) at all directions

¢) in all directions

The little magnet weighs
a) for only half of a pound.
b) to only half a pound.

¢) only half a pound.

How can individual electroms ___ to break away from
atoms?

a) made

b) have made

¢) be made



9.

10.

We describe the motion of electrons through a wire by
a) say that electricity is “flowing” through the wire.

b) saying that electricity is “flowing” through the wire.
c) saying electricity to “flow” through the wire.

- This was probably one of the most delicate weighing jobs

—tn

a) have ever done by man.
b) ever been done by man.
c¢) ever done by man.

L REBRXMBEZAT &4, I F RS

1. The experiment that Millikan made in 1909 was ___.

2. The electrical “fluid” that early scientists talked about is
nothing more than ___.

3. It was easy for scientists to prove that electricity was
made up of tiny particles of some kind, but difficult ___.

4, The outside electron of a copper atom is continually
losing, because ...

5. The number of electrons in the inside orbit of a copper
atom is ___, while that in the outside orbit is ___.

6. A battery is a chemical device to .

7. A copper wire looks quite motionless to our ordinary eye,
but .

8. To make up a pound it would take more of electric
particles than ___.

9. When large numbers of electrons break away from their
atoms and move through a wire, we say ..

10. One way to make electricity flow in a wire is .

K B S A8 a8 o4& M S EA:

1.

2.

The resistance of nearly all substances (vary) as the tem-
perature (change).
Several years ago many people (think) that electricity (be)

e 7 e



10.

a fluid.
The ancient people (learn) to make use of magnetism in
their compasses.

. Millikan (carry out) a series of experiments before he

(succeed) in weighing a single particle of electricity.

. We (see) that the electric current (be) actually a flow of

negative charges.

It (be) sufficient to look upon the electric current as
something that (flow).

Just as water (flow) along a pipe, so electricity (pass)
along a copper wire.

Two electrons brought together (fly) apart as there (be) a
powerful repulsive force between two like electric charges.

. Faraday (discover) that magnets (can) be used to make

electricity flow in a wire.
An atom of any metal always (lose), (gain), (lose) again
and regain an electron.

IV, WERRQERME Mk IRR):

1.

Make
v. t.

FHFEN, — A UHA R I AR KR,

2. BEKCLIEVHR R GOR, B FHER,
3.
4
5

WL R b 46 2% RE T DA sl e,

- RAESEPIER T HRIEMBFMAHRBE T,
. BREABBAMNER LHERS—RBB LML,

Word Study

1. 4 BliE; B

The worker makes machine parts of different shapes.

TS ARA R BLEEF fFo

2. Kok, K, %K



Oxygen and hydrogen make water.
AR,

Copper and aluminium make good conductors.
HMAER %,

(R4 ERD 1l GER33D

The students often make erperimenis in the physics laboratory.
ZHREMEAHMEREMER,

make a speech {i{iii

make observations () W%

make progress 34

(FRiIBHFRIE (E--Bh

We made him our team leader.
RNE MBS,

(-+ 538 HoariA s A A, AR e, Mg &

Can you make yourself understood in English?
REEARIBERIEACH TG,

Electricity makes machines run.
L2 4% h,

(be made+ 4y id B iARER) £

The discovery has beern made known to all the world.
EKMERACIELERMAET,

An electric current is made to flow through a wire,
s i 2k

1 ki |

(be) made of Jil- i

(be) made up of Hi-~41/&

make up 4UK, ¥

make use of {{i fii

Hilis; K #E

Is this your own make?

EAERITA C WS



There are automatic machines of various makes at the indus-
trial exhibition.

TR E LA &AM A DK,

Extensive Reading

<

Electric Current

It is hardly an exaggeration to say that the whole
+ second half of the Twentieth Century runs on the flow
¢ of electric current! It is therefore essential.that you should
 have as accurate a picture as possible of what electric
current is, and how it behaves®,
Recall, for a moment, what you learnt about current
- flow. You learnt that if you connect a length of ordinary
insulated conductor wire across the positive and negative
terminals of a source of e.m. f. (say®, a battery), a
potential difference is instantly created between the two
ends of the wire. ‘ ,
The many millions of “free” electrons which have
already been separated from the outer orbits of their
respective atoms by, (say,) the heat of room temperature,
and which have been wandering aimlessly in all directions
through the wire, now come under a common controlling
force. They are strongly repelled by the more negative
(or less positive) charge which has been set up at one
end of the wire, and strongly attracted by the less nega-
tive (or more positive) charge which has been set up at

o JO ¢



