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High Frequency Oscillators for Electro-therapeutic
and Other Purposes.
CY NIKOLA TESLA.

SUML". theoretical possibilities offercd by currums of very

high frequency and obscrvations which I casually madec
while pursuing experiments with alternating currents, as well
as the stimulating infiuence of the work of Hertz and of views
beldly put forth by Oliver Lodge, determined me some time
during 1880 to enter a systematic investigation oi high fre-
quency phenomena, and the results soon reached were such as
T _|'|'I.5 ify further efforts tuwards providing :nc laboratory with
cifcient means for carrving on the research in this partienlar
lhelel, wlizgh has proved itsell so Iruitful since. As 2 conseguence
alternators of special desipn were constructed and various ar-
rangements for cnmcnlng nrdinzry into high freguency cur-
rents perfected, both of which were duly described and arc now
—1I assume—{amiliar.

One of the early observed and remarkable features of the
Itigh Irequency currents, and ane wiich was chicfly of interest
1 the physician, was their apparent harmiessness which made
it possible to pass relatively great amounts of clectrical energy
through the body of a person without causing pain or serious
discomlort. This peenbarity which, together with other mostly
unlooked-for properties of hese currents [ had the honor to
bring to the attention of scientific men first in an article in a
technical journal in Fehroary, 1891, and in subsequent contri-
Lutions to scientifie’ societics, made it at once evident, that these
currents would lend themselves particulariy to electro-thera-
[J..l'l[l.c uses.

With regard to the electrical actions in general, :I.Ill:.l by an-
alogy, it was reasonable to infer that the physiological efiects.
lrowever complex, might be resolved in three classes, First the
statical, that 1z, such as are ehiefly dependent on the magnitude
of electrical potential; second, the dynamical, that is, those
principally dependent on the quality of electrical movement or
current's sirength through the body, and third, effects of a
distinct mature dve to electrical waves or cscillations, that is,
impulses m which the electrical energy is alternately passing
in more or less rapid suceession through the st:mt and dynamic
iorms.

Most pgenerally in practice these dilferent actions are co-
existent, but by a suitable selection of apparatus and observance
of eonditions the experimenter may make one or other of these
effects predominate. Thus he may pass throngh the body, or
any part of the same, currents of comparatively large volume
under a small- electrical pressure, or he may subject the body
to a nigh electrical pressure while the current is negligibly
small, or he may put the patient under the infiuence of elec-
trical waves transmitted, il desired, at considernble  distnner
through space.

While it remained for the ph}'stcmn to investipate the specific

. actione on the orgamsm and mmdicate propsr methods of treat-
ment, -the various ways of applying these currents to the body
of & patient suggested themselves readily to the electrician.

As one caunot be too clear in describing 2 subject, a dia-
grammatic illustration of the several modes of connecting the
eircuits which I will enumerate, though obwvious for the ma-
jority, 15 desmed of advantags.

The first and simplest method of applying the currents was
to connect the body of the patient to two points of the gene-
rator, be it a dynamo or induction ceil. Fig. 1 is intended to
illustrate this case. The alternator G may be ore giving from
five to ten thousand complete vibrations par second, this number
being still within the limit of practicability. The electromotive
force—as measured by a hot wire instrument—may be from ffcy
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to one hundred volts. Teo cnable strong currents to be passed
through the tizsues, the terminals T T, which serve to establish
contact with the pauent's body should, of course, be of large
area, and covered with cloth saturated with 2 solution of elec-
trolvte harmless to the skin, or else the contacts are made by
immersion.  The regulation of the currents is best effected by
means of an insulating trough A provided with two metal
terminals T' T' of considerable suriace, one of which, at least,
should be movable. - The trough i Alled with water, and an,
clectrolvtic solution is added to the same, vntil 2 degree of con-
ductivity is obtained suitable for the experiments.

When it is desired to unse small currents of high temsion, &
seeondary coil is resorted to, as illustrated in Fig. 2. I have
found it from the outsat convenient to make 2 departure [rom
the ordisary ways of winding the coils with a considerable
nomber of small turns. For many reasons the physician will
find it better to provide o large hoop H of not less than, sav.
three jeet in diameter and preferably more, and to wind upon
it o few turns of stout cablie P, The secondary coil 5 is easily
prepared by taking two wonden hnops I8 hoand joming them
with stilf carfboard, One single lyver of ordinary mmpenet wire,
and net too thin at that, will be gencrally sufcient. the number
of turns necessary for the particular use for which the coil is
intended being easily ascertained by a few trials. Two plates
of larpe surface, forming an adjustable condenser, miay he wsedl
for the purpose of synchronizing the secondary with the primary
circuit, but this is penerally neot necessary.  In this manoer o

FIGS, 1, 2, 3 AND 4.

cheap coil is obtained, and one which cannot be easily injured.

. Additional advantages, however, will be found in the parfact

regulation which iz effected merely by altering the distanee
between the primary and secondary, for which adjustment pro-
vision should be made, and, furthermore, in the ozcurrence of
harmonics which are more pronounced in such large coils of
thick wire, situated at some distance irom the primary.

The preceding arrangements may alen be nsed with alternat- -
g oe iterrupted enrrents of low Treguency, it certain peenlinr
properties of high frequency currents make it possible to appiy
the latter in ways entirely impracticable with the former.

One of the prominent characteristics of high [reguency or,
to be more general. of rapidly varving currents, is that they
pass with difficulty through stout conductors of high seli-indue-
tion. So great is the obstruction whieh sell-induction offers to
their passage that it was found practicable, as shown in the
early experiments to which reference has been made, to main-
tain differences of potential of many thousands of volts berween
two points—net more than a few inches apart—of a thick cop-
per bar of inappreciable resistance. This observation naturally
suggested the disposition illustrated in Fig. 3. The source of
high freguency impulses iz in thiz instance a familiar type of
transformer which may be supplied from 2 generator G of or-
dinary direct or alternating eurrents, The transfiormer com-
prises a primary P, a secondary B, two condensers C C which
are joined in series, a loop or coil of very thick wire L and a
cirenit interrupting device o~ break b, The currents are derived



