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The properties chorocterislic of electric chorge

Electricity Electrostatics Dc 537.221i a

Literolure: Bergmonn-Schoefer, ll, 1958, poros. 1

Pohl, Elektrizitcilslehre, 1957, paro. 16

Principle: A list cf experiments by which electric chorge moy suitobly be inlroduced.

ln introduclory courses on electricity, the electric chorge
con be deflned in vorious woys; however, it is usuoliy one
of the first electric quontities used. lt occurs in the experi-
ments described here, which moy therefore be used to
bring out its chorocterisiic properties.

Obiects mode of plostics, ond olso gloss, hord rubber, ond
the like, lend lo ocquire on "electric chorge" on being
rubbed with dry wool, silk, fur, or ogoinst one onother.
This chorge con be inferred from the foct thot lhe chorged
bodies will otlroct or repel other objects. These experi-
ments con be shown in the simple orrongement of Fig. 1.

Plostics Tend to become negoiively chorged on rubbing;
positive chorges con be obtoined by rubbing gloss vigo-
rously with leother. The gloss must be wormed up in o hot
oir current to reduce its high surfoce conductivity. The
objects used should not corry ony chorge ot the beginning
of the experiment. They con be dischorged by moving
them ropidly through o non-luminous Bunsen flome.

ers ore mounted on insulotors. A chorge on the insu-
loted metol pointer couses it to be ottrocted towords lhe
cosing, i. e. the pointer is deflected. When o plostic rod
is drown ocross the metol plote ottoched to the electros-
cope, it will show o deflection, so it hqs become chorged.

The some meihod for chorging melols is used in lhe
cose of "elecTrosfotic" mochines, such os the von de
Grooff generolor (see Fig. 3).

3. The electroscope fqcilitotes the observotions consider-
obly ond increoses the number of possible expeniments.

o) When rubbed plostic, gloss or the lil<e is brought
neorthe electroscope, it ocquires on opposite chorge.

b) lf the electroscope is chorged with plostic, then, rub-
bed gloss will reduce this chorge, os gloss induces o
chorge of ooposite sign - in this cose, o negotive
chcrge - on the electroscope.

c) The chorged electroscope reToins ils chorge for o
consideroble periocl of time. A plostic rod brought
into contoct with ihe electroscope ploie couses the
chorge to flow awoy very slowly, o gloss rod Iels it
flow owoy much fosTer; wood, poper ond so on will
toke it owoy even rnore ropidly. All melols dischorge
it ot once. Chorge con move very eosily in metols,
but not ot oll in insuiotors.

d) The mobility of ihe chorges in the melol pointer
provides the reoson for
iis deflection when o
chorged rod is brought
neor it. The chorges which
were originolly distribu-
ted uniformly throughout
the metql poi nter seporote.
This induction effeci repels
chorges of the sorne sign
into the fip of the pointer,
so thot it mokes a deflec-
tion (see Fig. 4).

Fig. 4 Schemotic represenlclion
of the eleclrostotic induction in
the Wulf eleclroscope when o
chorged rod is broughl neor

qnd
for

1. A plostic rod rubbed vyith o dry rubber belt will be
ottrocted by the belt, but repelled by o second plosTic
rod rubbed in the some monner. Alternotively, o rubbed
gloss rod is ollrocted by o rubbed plostic rod. Tlvo
rubbed gloss rods or plostic rods repel one onother.
Thus there exist two kinds of chorge, which ore colled
positive (gloss) ond negotive (plostic), respectively.

2. After some time, the rubbed rods lose lheir chorge. ln
lhe cose of mony substonces, such os melols, this hop-
pens so quickly thot the simple experiment of Fig. 1

connot be performed with them ot oll. Buf metol obiecis
con be mounted on substonces which lose or conduct
chorge very slowly: lhese ore colled non-conduclors or
insulotors. Such orrongements ore used, for exomple,
in lhe cose of electroscopes, where mobile metol point-

Fig. I Simple
eleclric

orrqngemenl for demonslroling
chorge by ollrqclion .

Fig. 2 Simple electroscope
Wulf eleclroscope (o
meosuring chorges

Fis.3
Generqtion of chorge
wilh the yan de Grooff
g enerqlor

(on the lefl)
rn the righl)

e) The electroscope does not deflect if the dry rubber
bell ond the plostic rod thot wos rubbed with it ore
brought neor the electrosccpe togelher. When
brought neor it seporotely, however, eoch produces
o deflection of opproximately ihe some size for both.

f) A rubbed plostic rod ploced neor the eleciroscope
couses it to deflect. The deflection con be reduced
by bringing o rubbed gloss rod neor the eleclro-
scope, becouse it corries o cl"rorge of opposite sign.

ln the experiments listed so for, electric chorge monifested
itself by setting up forces between lhe bodies corrying the
chorges. A further experiment will estoblish iis close relo-
tion to yei onotlrer electric quontily, electric curnent. When
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1 Gloss tube, 25 cm long
1 Gloss tube with cop, 25 cm long
1 Leother, for the seporotion of chorges by

friction
Amolgom (Kienmoyer's) . . .

1 Plosfic rod (Mipolom), 25 cm long
1 Plostic rod with cop, 25 cm long
1 Stond for fhe mognetic needle
1 Spore rubber belt

1 Air fon, 220 V A. C. or 110 V A. C. .

on eleclricolly chorged mefol objecl is dischorged through
o metol wire, o lronsient current flows through this lotter.
It con be indicoted by o sensitive current-meosuring instru-
ment. The lime integrol of the current con be meosured
by o bollistic method (see DC 537.721 .8;b). lt is o meosure
of the electric chorge thot wos on the melol object; lhe
relotion belween this chorge Q ond the current f is defined
by lhe formulo

Q:ltat ond I:dQldt.
These experiments estoblish the following chorocteristic
properties of electric chorge:

1. Chorges on objecls oct on chorges on other objects
through forces which ore set up by them between these
obiecls.

Apporotus required for lhe experimenl
(in order of ossembly)

l. For lhe experiment of Fig. I

2. There exist two kinds of chorge, posilive chorge ond
negotive chorge. Their effects con be superimposed on
one onolher.

3, The mobility of chorges is high in melols ond zero in
in sulotors.

4. Moved chorges, or chorges thot flow owoy from o
chorged body, constitute on electric currenl.

Formerly chorge wos defined by Coulomb's low (see DC
537.211;b), ond electricol quontities were expressed in
lerms of mechonicol ones, Nowodoys chorge is defined

by Q: / fal ona the current f is introduced os o fundo-
mentol electric quonlity. Accordingly, lhe unit of electric
chorge thol hos nowodoys come lo be odopted is 1 As
(ompere second) : 1 C (coulomb).

Assembly:

Fig.5 Arrongemên! wilh measuring omplifier for mecsuring lhe current-- time-integrol oblqined on dischorging the sphere of the von de

Cqt. No.

s41 01

541 02

2. Additionol ilems required for lhe olher
experimenls

1 Simple electroscope
1 Wulf eleclroscope
1 Projection ottochment
1 Lomp-house with E 14 socket
1 Single-lens condenser
1 Lomp, 6 V, 30 W
1 Tronsformer, 6 V, 30 W
1 Von de Grooff generotor

3. For bollistic meosuremenl of currenl

1 School mirror golvonometer
1 Sensitivity regulotor

or
l Meosuring omplifier
1 Demonsirotion multironge meter

541 21

541 24
541 04
541 0s
513 51

. îrom 541 70
or ET-No. 558
. s4s 20121

540 09
546 01
s46 02
450 60
460 17
450 51

56276
s41 70

s32 10
s32 11

s32 01
s31 86

Useful hinls:

1. The equipment ond its use ore described in the relevont
Direclions for Use.

2. To ovoid surfoce conductiviïy the rods should be worm-
ed up with the fon.This is porticulorly importont for the
gloss rod.

3. The gloss rod should be rubbed with leother on which
some finely pulverized omolgom hos been dusted. A
thin greyblock coot suffices. Rub vigorously till leother
ond gloss rod begin to get hot,

4. The plostic rod con eosily be chorged by rubbing itwith
dry lextiles.

5. To remove ony chorge on the rods just drow them
through the non-luminous flome of o Bunsen burner.

Grooff generolor

T§


