STATIC ELECTRICITY

INSULATORS AND CONDUCTORS

Tue reason why a metal ball upon a glass standard retains its
charge of e_lectrl(:{t._\' 1s because glass is an insulator, or a non-conductor
of electricity. The terms conductor and non-conductor are relative.
Conductors permit the passage of electricity readily, 7. e., with little
resistance. Non-conductors transmit electricity very poorly, or
with great resistance. Glass and air are very poor conductors of
electricity, and an electrified body will, if insulated by either of these
two, lose its charge very slowly under ordinary conditions. Air
may become a good conductor in several different ways, one of the
most interesting being by ionization of the air under the influence of
the r-ray. The discharge of an electroscope and the falling together
of its leaves under 1onization of the air by the z-ray have been pro-
posed as 4 quantitative measure of the latter.

Among the conduetors are metals, charcoal, graphite, acids, water,
and the human body. Among partial conductors are linen, cotton,
alcohol, ether, dry wood, and paper. Among non-conductors are
oils, porcelain, silk, resin, gutta-percha, shellac, hard rubber, paraffin,
glass, and air.

An electric charge passes through a conductor easily and quietly,
unless the conductor forms too small a path for the quantity of
electricity passing through it. In such a case the conductor becomes
hot. In the case of a non-conductor, practically no flow is permitted
unless the pressure or tension is very great, and then the electricity
does not pass by conduction, but by a disruptive discharge. It scems
to break through the non-conductor, and jn the case of violent di
charges of electricity, as in lightning, the effect upon non-conductorsi
is most destructive. Conductors are used for the passage of electric
charges and currents. Non-conductors or insulators are used to
protect the charged conductors from contact with other conductors,
and thus to retain their electricity. .

For all practical purposes the earth may be {'cgarded as %n 1;1
exhaustible storehouse of both positive and negative eleqt.nclt_\.l in
a static machine a charge communicated to boph poles 1s muc‘ \l"hm
creased if one of them is grounded or (-..(mnccted with the earth. t; i
two perfectly insulated dissimilar bodies are r_u_bbed tnget_her,l a (:::%ge :
tive charge will be produced in one and a positive charge mft lenorm
by a process which may be regarded as a disintegration of & -lxll the
neutral charge in both into positive and negative chalrgelb,' aces
positive electricity of both being accumulated I one 20d )t h:: e
the negative in the other. 1f, now, one of these bodies, Say 118 L
tive one, is grounded, an additional amount of negative l:a SR
enters it from the earth, attracted into the negative pole by the
‘harge in the other pole, and then with a stronge'r.n?gag\n
stronger positive charge is produced in the other by induc (’”
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process of friction is going on while

is assuming, of course, that the

is o . AL s made.
U“blrLrl::;l»;::?;:r:n::(n(I‘-l(e”lml;i*."tir‘null_\' true that the 11c\'f!"':l"l}(srx.t.ttc:3f gg‘.i
positive charge of electricity of any form “h“‘:"’{»"": “;‘ & .}“
by the development of an equal negative charge. An ¢ lf’("_""ll ¢ 'l.lll'go
exerts a force—its electromotive jorce —1}?!“11“‘;» v0  Procuco: ALt
neutral state.  In the case of static electricity, the charge is altogether
on the suriace of the electrified body. This may be due to the repul-
sion which an electric charge exerts upon electricity of the same sign,
either positive or negative, and the tension Or pressure oi static elec-
tricity is so great that this repulsion repels practically the entire charge
to the surface. . 2
Static electricity must be considered separately from dynamie
electricity because it is only by the so-called static machime thag
such very high voltages can be dircctl._\' and rt_*:g:hly uht_:uned. The
very exis-tc"(-_@ of a useful l‘]l:Ll'.EIC of statiec (,‘lCC‘I'll'lt_\' ?C(iuu'cs th&t the
charged body shall have both capacity and insulation. 'T_}le differ-
ence between electricity in the form of a current and electricity stored
up as a static charge 1s comparable to the difference between water
poured through an open ring and water poured into a cup. ““ A cupful
of water” implies that the cup is closed at the bottom, and “a charge
of static electricity ”’ implies that the charged body is capable of retain-
ing the charge. Useful charges of static electricity are of such high
voltages that the requisite degree of insulation can be conveniently
obtained only by means of apparatus dependent upon the excitation
of non-conducting plates of glass, hard rubber, paper, or mica.

THE LEYDEN JAR

A glass jar, coated on the outside and on the inside with tin-foil
to about half its height, and with a brass rod fastened to the cork’
and connected with the inner coat by means of a loose chain, the
brass rod terminating above in a knob, constitutes the apparatus
known as the Leyden jar. To charge it, the knob on the upper end of
the rod is brought near enough to one pole of the static machine to
receive a charge by conduction, convection, or by spark (Fig. 17),
while at the same time the outer coat of tin-foil is grounded by holding *
the jar in the hand. The inner coat becomes fully charged with posi- »
tive electricity if it is the positive pole of the static machine which is
used, and the outer coat, separated from it by only the eighth of an
inch thickness of the glass, becomes negatively charged by induction.

This negative charge of the outer coat is attracted

:@ mnto 1t from the ground. The two charges are a
very great deal stronger than either would be alone,

I consequence of the attraction of the two for

each other, and the consequent condensation of

_ electricity.  Such a charged Levden jar will retain

1ts charge for a long time in spite of the fact that

Fig. 17—Charging a 1t 1S carried about and handled by the outer coating,
Leyden jar. ori I: It is lslct. l:lov;'n on a glass plate or some other in=
sulator, the knob connected wit i ing

o o it o i et il e fance onting
outer coating and the knob connected with the inner coating at the
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same time will produce a discharge, which, in the case of a Leyden
jar of any size, occurs as a very brilliant, white, large spark.

Such a discharge produces physiologic effects, the most manifest
of which, with a small jar, being a single muscular contraction of the
forearm, but, extending, with a large jar, to the muscles of the arm
and even to the chest. A very large Levden jar gives a powerful
shock, and so does a battery of Levden jars with their outer coatings
all connected with one terminal and the inner coatings with another.
The violence of a discharge will depend upon the area of lead-foil
in the Leyden jar or jars, and the tension of the charge. A whole
group of people may receive a shock at one time if they join hands in
a ring, and the outer coat of a large Leyden jar be grasped by one
person, and the person at the other end touches its inner rod.
Experimentally, a whole regiment of soldiers have been given a
simultaneous shock in this way.

To avoid (lisagreeuble shocks, Leyden jars should never be leit
in a charged condition, but should be discharged by a special curved
metal rod with an insulated handle made for this purpose.

Leyden jars form an important part of the apparatus for treat-
ment by static electricity and by the modern high-frequency currents.

If a Leyden jar consists of a glass tumbler with a loose inner
coating in cup shape, and an outer one of the same nature and is charged
in the ordinary way, the inner metal coating may be taken out and
handled, and will be found not to possess any electric charge. The
outer coat may then be removed, and will be found to have no charge.
The entire charge remains upon the two surfaces of the dielectric,
the glass, and on reassembling the parts of this dissected Leyden jar,
it may be discharged in the ordinary way. } h

The other type of condenser, consisting of some dielectric sheets
of mica or paper, between which are sheets of a conductor, like tin-
foil, are used where a very large surface is required, and where the
tension is comparatively small. Such cpndgn:ﬁers will be deseribed in
greater detall in connection with induction coils.

NATURE OF ELECIRIC SPARKS

The discharge occurring between the two poles of a static macl'nmz
varies in aceordance with their distance apart. If they are very
close together, there is an electric arc; if a little further apart, there] =
an almost continuous thread of white light. Separating thebpo (e),;
an inch or two, the discharge changes to a thread, or & ;? uml %, If
threads, of violet light, with brilliant white sparks at eac ;Lo e. i
a bit of wood, like a mateh, is held close to the positive pole, the ;P g5
will be deflected toward the wood, but little or no eﬂ.mt’ﬁ pIro tl:gde
by wood held near the negative pole. If a pointed metal e ec»l a
connected with the earth is held anywhere near the pOSllil‘ehE; ie{ 1S
bright violet light, like a star, appears upon the pomt, and WEEH b0
brought almost in contact with the positive pole, a bright “d ll int
tinuous thread discharge takes place. When the same £LOUN :( apo ar
electrode is brought near the negative pole, the star does no brggggt
until the point is within a few inches of the pole, and when it 1s t to the
still nearer, & violet brush discharge takes place from the poin
negative pole.







