. quently it moy require days for the
electrons in a long do circuit to drift
from one end to the other. In an ac
circuit when the voltage reverses 50
or 120 times per second the electrons
cannot drift far in cither direction, but
swing back and forth through short
distances in the circdit

Fig. 7 and 8 glive an elementary ides
of how electrons flow in a circuit, and
show they tranamit an electrical im.
pulse almost instantaneously. In Fig.
7. the circuit is open at 4. Assume
that the large black dots are the nu-
cleuses of copper atoms and that the
inner dotted circle represents the three
inner orbits with their 28 clectrons,
as in Fig. 1. The black dot in each
outer dotted circle represents the 2%th,
or free, electron of each atom. For
simplicity free electrons are ell shown
n the same position, even though when
the circuit is open they drift &1 random

. in the oconductor.

When the circult is closed, as -in
Fig. 8, battery potential is applied to
it and a motual exchange of electrons
occars botween the atoms -as indicated
by the dots with arrowheads: When
atom 1 gives up an electron to atem
2, an eclectron from 2 goes to 3 and
s0 on through the circuit to atom 18,
which gives an electron to atom 1.
Thus, when the circuft Is closed an

b of el b the
‘atoms occurred at the same fnstant.
In this way the effect of a comparsd-
tively slow flow of electrons Is felt
through the eircuit at once.

Thls theory verifies to a degres the
old belief that an electric current flows

. through a clrcult at the speed of light.
The chief difference in the old and

. new theory is in our concaption of

. what happens in the circuit. Tho old
conception assumed that when a cir-
cuit was closed to an’clectric power
tource sn electric curren: fowed out
of Its pasit Inal P
the circult to the negative terminal
almost Instantaneoutly, The new con-

‘ 1_alholp¢p'nr
63 B 63 A 5

14Ahcr o gloss rod Is rubbed with
silk 1t becomes positivety charged
aond picks up bits of poper

Positive, Negative Charges

L Eight protgns aad elght neutcons in nucievs,

el Jon o
S (A » N
4 ey 5‘.\. , ,f‘\\ . A \\

[ ‘} ),L'hdrvlur-l‘ \./ NErectronsty @) ]
R i A e R
S e “e.o”

Normal  oxygen If on oxypen otom Oxygen otom
1 otom; 2 electrons 12 loses on electron it 1 3 on  excesy ::1}_
inner orbit, 6 outer becomes poltive fon #

=Glass rod after delng
rudbded wilh 2itk hos o
positive chorgs -

tron s o negatlye h"

Stiek of aeoling war
when redded with coft
fur becomes negative,
enrarged

Stick of sooling wox after belng
rubbed with cat’s fur hat a neg-
ative chorge ond picks up paper bt

valve water starts flowing In all pans
of the clrouit simultaneously, Fig. 10.
‘That s, the Instant water starts flow.
ing from the pump's discharge, it also
flows Into the suction. Even though
the water Aow through tho circuit may
have a velocity of only a fraction of
an inch per second its effects are feh
in all parts of the clrcuit almost in.

-~ coused 10 drikt slowly through thé cir-
cult from the negative toward the posi-
tive terminal of the power source, but

it an elecirical impulse ot the

ception that el ‘are

speod of light

Electron flow through a circult may
be compared to water flow through a
pipe. In Fig. 9, assume a centrifugal
pump connected in a pipe circuit filled
with water and the valve closed. When
the pump operates it builds up pres-
sure on the discharge side of the valve,
83 shown by the pressure gage, but
water does not flow. If we open the

108 {305}

ly. With water, its total
volume moves in the pipe whereas in
an electric clrcuit only the atom's elec.
trons drift.

In Fig. 8 an electron flow 3 indl.
cated through the battery solution as
through the external circuit. This is
not true; no electrons as such flow
through the solution, but the effect is
the seme. Different actions occur in
different b some licated
and others quite simple.

One of the simplest actions Is that
of a copper and n 2inc plate in sul
phuric-acid solatlon (electrolyte). The

electrolyte acta to give a negstivl
charge on the zinc plate, and a positiv’§

charge on the copper plate. That i

the zinc plate Is given an excess of

electrons  whereas the copper pla
is deficient in electrons.
the external cireult is closed the lﬂ"7
plate gives up some of its excens elec:d
trons to the conductor and the co
ductor supplies same of its clectrocid
to the copper plate to supply s 46
clency.

While the clrcuit is closed the el

trolyte reacts on the plates te give \bt(E
tinc an excess of electrons and FeeP iy

the copper deficient so fow s conthn g
uous {rom the zin¢ through the &%
ternal circuit to the capper plate. Mo
ment of electrons in a vaceum tubs B
different from that in a solid conduct™"
as will b shown luter In this eeris
For simplicity, in Fig. 8, we sho¥
current flow of a elngle elecm‘"
(Continucd on poge 140)
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