ELECTRICITY IN RELATION TO THE HUMAN BODY.
By M. Allen Starr.

HE effect of electric-
ity upon the human
. body has in recent
years become a sub-
ject of interest both
to the general public
and to scientific ob-
servers. It is ome
which is continually forced upon the
attention by the reports in the daily
press of accidents due to strokes of
. lightning, or to contact with electric
wires on the streets; by the recent
‘adoption of electricity as a means for
executing criminals ; and by the extrav-
agant claims of the curative powers
of electricity in disease. The actual
changes produced in the body by this
form of energy, its real effect in the
treatment of maladies, together with the
aid which electric apparatus can render
to physicians, have received careful inves-
tigation both by physicists and physiolo-
gists. Even the insane are under the
mysterious spell, for witchcraft has given
place to electricity in the deranged im-
ination, and it is the voice of the tele-
phone which is now heard by the luna-
tic who formerly complained of the
suggestions of the devil.

The general interest in the subject,
therefore, has made it proper to include
in the present series of articles one
upon the relation of electricity to the hu-
man body. And this may be of service
not only by summing up what is defi-
nitely known as the result of recent
scientific investigations, but also by
clearing away some of the mysterious
and erroneous assertions of those whose

interest it has been to deceive the un-
Wi

In the preceding articles it has been
shown that electricity is one of several
forms under which energy becomes ap-
preciable and that, like heat, light, or
work, it is measurable, and can be pro-
duced by or converted into other forms
of energy.

There are several manifestations of
electrical energy which, though all one

in their nature, must be distinguished
from one another in their application to
the body.

These are known as frictional or static
electricity ; current or voltaic electricity,
commonly termed Galvanism ; and in-
duced electricity, or Faradism. Each of
these forms of electrical energy is pro-
duced in a different way and has its pe-
culiar effect upon the human organism.
Each, therefore, must be considered by
itself.

L Prictional or static electricity is the
form which is produced by the friction
of bodies which are by nature in a dif-
ferent electrical state. If one walks
across the room without lifting the feet
from the floor, on a dry day, and then
touches any metallic object, a spark flies
from the finger to the ob{'lect. Every-
one has experimented in lighting the gas
in this manner. The effect is due to the
fact that frictional electricity has been
generated in the body by the rubbing
of the feet on the carpet, and that the
dry state of the air has prevented its im-
mediate diffusion from the body into the
surrounding atmosphere. If the air is
damp such diffusion occurs so con-
stantly that no accumulation in the body
is possible, and hence on a damp day
one cannot get a spark from the finger.
The amount of energy in the spark is
proportionate to the expenditure of
energy in friction, for one will get a
larger spark by walking twice across the
room t by walking but once, and
by rubbing the feet along the carpet in-
stead of stepping lightly. The same
effect can be produced by holding one’s
hands against a revolving glass ball, a
method of obtaining frictional electric-
ity pointed out by Hawksbee. Without
friction no spark can be obtained, and
unless the metal be touched as soon
as the friction is made no spark will
fly. This shows that ordinarily the body
is not in a state of electrification, and
that even after being rubbed it soon
returns to its natural, indifferent state.
The body cannot be kept in a condition
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of electrical tension because of the con-
stant diffusion of electricity from it into
the air or into the ground. Therefore a
permanent storage of electricity in the
body is impossible, unless it be carefully
insulated. Thiscan only be done by plac-
ing a person on a high chair with glass
legs, and by having in the room some
dishes containing sulphuric acid, which
absorbs moisture from the air. Under
these conditions, if the body be rubbed
vigorously frictional electricity will be
produced and stored up, as it cannot es-
cape. But the moment the person rises
from the chair, or touches any ob-
ject in contact with the earth, a spark
passes and a slight shock is felt ; the ten-
sion is relieved and the natural condition
is restored immediately. Instead of
generating the static electricity on the
person by direct friction, it is more con-
venient to convey it to the body from a
frictional machine under the same con-
ditions. This is the common method of
applying static electricity, and almost
everyone has at some time * taken sparks”
from such a machine. While the sparks
are passing, various sensations are per-
ceived and effects noticed, but as soon as
they have ceased there appear to be no
permanent results from the applica-
tion.

Almost all substancesare capable of be-
ing put into a state of electrical tension
by friction, but when charged they do
not always act alike. The experiments
described in the first paper of this series
have demonstrated that there are two
opposite electrical states produced in ob-
jects, one termed for convenience posi-
tive, the other negative ; and it was also
shown that an object in one of these
statesattracts objects in an opposite state
and repels those in its own state.

Thus if a pith-ball hanging by a thread
and attracted to the glass rod becomes,
by contact, charged with positive elec-
tricity from the rod, it at once jumps
away from the rod, being repelled from
it because it is now in the same elec-
trical state as the rod. In the same
way the human body, like the pith-ball,
can be charged with either positive or
negative electricity, and while insulated
after being thus charged it will attract
things in an opposite state and repel
things in a like state.

ELECTRICITY IN RELATION TO THE HUMAN BODY.

It is known that when the body is put
into an electrical state by friction the
hair rises and stands on end. This is
because the body and the hair, being
in the same electrical state, repel each
other, and as the hair is easily moved it
rises. The same repulsion is felt by
the air about the body, as it becomes
charged by diffusion from the skin ; if
the body is rapidly charged the move-
ment of the air about it may be rapid
and be felt as a breeze. This is the
same a8 the electrical breeze which flows
from the points of an electrical machine,
and which may be made to blow out s
candle or turn a little vane. There is
no more curative power in the electrical
breeze than there is in any draught of
air, although the most absurd statements
of its effects have been made.

But if the amount of the electric
charge is too great to pass off thus easily
into the air, an occasional spark will leap
from the body to any near object which
is not insulated ; and, in fact, if the ex-
periment be performed in the dark one
may see innumerable little sparks com-
ing from the hair, so that there ap
to be an electric halo about the head.

Careful experiments have shown that
frictional electricity resides on the sur-
face of the bodies which are charged with
it. Thus, if an insulated metal ball be
covered with two spherical disks and
then charged with electricity, it is found
that when the disks are removed they
contain all the electricity, and the ball
beneath them has none at all. The
same is true of the human body, and
therefore frictional electricity never
penetrates beneath the skin, or produces
directly any effects upon the deeper
tissues. But it may produce indirect
effects. The skin is, of course, very sen-
sitive ; and any sudden change of elec-
trical state produced in it, such as the
giving of sparks, causes a decided irrita-
tion of the surface. This is appreciated
by pain at the point from which the spark
jumps, and if the spark be large it may

urn and raise a little blister. The de-
gree of irritation depends upon the
amount of electricity discharged from
the pointof skin. This may be so great
as to burn seriously or even to destroy
life, as is seen when ome is struck by
lightning. Now any irritation upon the
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