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To all whom it mal Concern:

Beitknown that I, NIKOLA TESLA, acitizen
of the United States, residing at New York,
in the county and State of New York, have
invented a new and useful Improvement in
Methods of Intensifying and Utilizing Effects
Transmitted Through the Natural Media, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings, which form a part of the same.

The subject of my present invention is an
improvement in the art of utilizing effects
transmitted from a distance to a receiving
device through the natural media; and it con-
sists in a novel method by means of which
resultshitherto unattainable may be secured.

Several ways or methods of transmitting
electrical disturbances through the natural
media and utilizing thewm to operate distant
receivers are now known and have been ap-
plied with more or less success foraccomplish-
ing a variety of useful results. Oneof these
ways consists in producing by a suitable ap-
paratus rays or radiations—that is, distarb-
ances—which are propagated in straight lines
through space, directing them upon a receiv-
ing or recording apparatus at a distance, and
thereby bringing the latterinto action. This
method is the oidest and best known and has
been brought particularly into prominence
in recent years through the investigations of
Heinrich Hertz. Another method consistsin
passing a current throngh a circuis, prefer-
ably one inclosing a very large area, inducing
thereby in a similar circuit situated at a dis-
tance another current and affecting by the
samne in any eenvenient way a receiving de-
vice. Still another way, which has also been
known for many years, is to pass in any suit-
able manner a current through a portion of
the ground, as by conuecting to two points
of the same, preferably at a considerable dis-
tance from each other, the two terminals of a
generator and to energize by a part of the cur-
rent diffused through the earth a distant cir-
cuit which is similarly arranged and ground-
ed at two points widely apart and which is
made to act upon a sensitive receiver. These

various methods have their limitations, one
especially, which is common to all, being that
the receiving eircait or instrument must be
maintained in a definite position with respect

to the transmitting apparatus, which often
imposes great disadvantages upon the use of
the apparatos.

In several applications filed by me and pat-
ents granted to me I have disclosed other
methods of accomplishing resalts of this na-
ture, which may be briefly deseribed as fol-
lows: In one system the potential of a point
or region of the earth is varied by imparting
to it intermittent or alternating electrifica-
tions through one of the terminals of a suit-
able source of electrical disturbances which,
to heighten the effect, has its other terminal
connected to an insulated body, preferably
of large surface and at an elevation. The
electrifications communicated to the earth
spread in all directions through the same,
reaching a distant cireuit which generally
hag its terminals arranged and connected
similarly to those of the transmitting source
and operates upon a highly-sensitivereceiver.
Another method is based upon the fact that
the atmospheric air which behaves as an ex-
cellent insulator to currents generated by or-
dinary apparatus becomes a conductor under
the influence of currents or impulses of enor-
mously-high electromotive force which Thave
devised means for generating. By such
means air strata, which are easily accessible,
are rendered available for the production of
many desired effects at distances, however
great. This method, furthermore, allows ad-
vantage to be taken of many of those im-
provements which are practicable in the or-
dinary systems of transmission involving the
use of a metallic conductor.

Obviously whatever method be employed
itis desirable that the disturbances produced
by the transmitting apparatus should be as
powerful as possible, and by the use of cer-
tain forms of high-frequency apparatus which
I have devised and which are now well known
important practical advantages are in thisre-
spect secured. TFuarthermore, since in most
cases the amount of energy conveyed to the
distant circuit is but a minute fraction of the
total energy emanating from the source it is
necessary for the attainment of the best re-
sults that whatever the character of the re-
ceiver and the nature of the disturbances as
much as possible of the energy conveyed
should be made available for the operation
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of the receiver, and with this object in view
I have heretofore among other means em-
ployed a receiving-circuit of high self-induc-
tion and very small resistance and of a pe-
riod such as to vibrate in synchronism with
the disturbances, whereby a number of sep-
arate impulses from the source were made to
codperate, thus magnifying the effect exerted
upon and insuring the action of the receiv-
ing device. By these means decided advan-
tages have been secured in many instances;
but very often the improvement is either not
applicable at all or, if s, the gain is very
slight. Evidently when the source is one pro-
ducing a continuous pressure or delivering
impulses of long duration it is impracticable
to magnify the effects in this manner and
when, on the other hand, it is one furnishing
short impulses of extreme rapidity of succes-
sion the advantage obtained in this way is
insignificant, owing to the radiation and the
unavoidable frictional waste in the receiving-
circuit. These losses reduce greatly both the
intensity and the number of the codperative
impulses, and since the initial intensity of
each of these is necessarily limited only an
insignificant amount of energy is thus made
available for a single operation of the receiver.
As this amount is consequently dependent on
the energy conveyed to the receiver by one
single impulse it is evidently necessary to
employ either a very large and costly, and
therefore objectionable, transmitter or else to
resort to the equally objectionable use of a
receiving device too delicate and too easily
deranged. Furthermore, the energy obtained
through the codperation of the impulses is in
the form of extremely rapid vibrations and,
because of this, unsuitable for the operation
of ordinary receivers, the more so as this form
of energy imposes narrow restrictions in re-
gard to the mode and time of its application
to such devices.

To overcome these and other limitations
and disadvantages which have heretofore ex-
isted in such systems of transmission of sig-
nals or intelligence is the main object of my
present invention, which comprises a novel
method of accomplishing these ends.

The method, briefly stated, consists in pro-
ducing arbitrarily-varied or intermittent dis-
turbances or effects, transmitting such dis-
turbances or effects through the natural me-
dia to a distant receiving-station, utilizing
energy derived from such disturbances or ef-
fects at the receiving-station to charge a con-
denser, and using the accumulated potential
energy so obtained to operate a receiving de-
vice.

An apparatus by means of which this
method may be practiced is illustrated in
the drawings hereto annexed, in which—

Figure 1 is a diagrammatic illustration of
the apparatus, and Fig. 2 is a modified form
or arrangement of the same.

In the practical application of my method
I usnally proceed as follows: At any two
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points in the transmitting medium between
which there exists or may be obtained in any
manner through the action of the disturb-
ances or effects to be investigated or utilized
a difference of electrical potential of any mag-
nitude I arrange two plates or electrodes so
that they may be oppositely charged through
the agency of such effects or disturbances,
and I connect these electrodes to the termi-
nals of a highly-insulated condenser, gener-
ally of considerable capacity. To the con-
denser-terminals I also connect the receiver
to be.operated in series with a device of suit-
able construction, which performs the funec-
tion of periodically discharging the condenser
through the receiver at and during such in-
tervals of time as may be best suitable for
the purpose contemplated. This device may
merely consist of two stationary electrodes
separated byafeebledielectriclayerof minute
thickness or it may comprise terminals one
or more of which are movable and actuated
by anysuitable force and are adapted to bo
brought into and out of contact with each
otherin any convenient manner, It will now
be readily seen that if the disturbances of
whatever nature they may be cause definite
amounts of electricity of thesamesign to be
conveyed to each of the plates or electrodes
above mentioned, either continuously or at
intervals of time which are sufficiently long,
the condenser will be charged to a certain po-
tential, and an adequate amount of energy
being thusstored during the time determined
by the device effecting the discharge of the
condenser the receiver will be periodically
operated by the electrical energy so accumu-
lated; but very often ‘the character of the im-
pnlses and the conditionsof their use are such
that without further provision not enough
potentialenergy would be accumulated in the
condenser to operafe the receiving device.
This is the case when, for example, each of
the plates or terminals receives electricity of
rapidly-changing sign or even when each re-
ceives electricity of the same sign, but only
during periods which are short as compared
with the intervalsseparating them. In sueh
instances I resort to the use of a special de-
vice which I insert in the cirenit between
the plates and the condenser for the purpose
of conveying to each of the terminals of the
latter electrical charges of the proper qual-
ity and order of suceession to enable the re-
quired amountof potential energytobe stored
in the condenser.

There are a number of well-known devices,
either without any moving parts or terminals
or with elements reciprocated or rotated by
the application of a suitable force, which of-
fer a more ready passage to impulses of one
sign or direction than to those of the other,
or permit only impulses of one kind or order
of succession to traverse a path, and any of
these or similar devices capable of fulfilling
the requirements may be used in carrying my
invention into practice. One such device of

70

75

8o

90

95

100

105

I10

115

120

125

130




I3

20

25

30

35

40

45

50

55

6o

65

685,953

familiar construction "which will serve to
convey a clear understanding of this part ot
my invention and enable a person skilled in
the art to apply the same is illustrated in
the annexed drawings. Itconsistsof acylin-
der A of insulating material, which is moved
at a uniform rate of speed by clockwork or
other suitable motive power and is provided
with two metal rings B B’, apon which bear
brushes ¢ and <o, which are connected, re-
spectively, in the manner shown to the ter-
minal plates P and P', above referred to.
From the rings B B’ extend narrow metallic
segments s and s', which by the rotation of
the cylinder A are brought alternately into
contact with double brushes b and U/, earried
by and in contact with conducting-holders A
and A/, which are adjustable longitudinally
in the metallic supports D and D', as shown.
The latter are connected to the terminals T
and T’ of a condenser C, and it should be un-
derstood that they are capable of angular
displacement, as ordinary brush-supporis.
The object of uging two brushes, as b and 0/,
in each of the holders A-and A/ is to vary at
will the duration of the electric contact of the
plates P and P’ with the terminals T'and 1",
towhich is connected a receiving-cireunit in-
cluding a receiver R and a device d of the
kind above referred to, which performs the
duty of closing the receiving-circeuit at pre-
determined intervals of time and discharging
the stored energy through the receiver. 1In
the present case this device consists of a eyl-
inder d, made partly of conducting and partly
of insulating material e and €', respectively,
which is rotated at the desired rate of speed
byany suitablemeans. The conducting part
e i in good electrical connection with the
shaft 8 and is provided with tapering seg-
ments £ f, upon which slides a brush %, sup-
ported on a conducting-rod I, capable of lon-
gitudinal adjustment in a metallic support
m. Another brush n is arranged tc bear
upon the shaft 8, and it will be seen that
wheneverone of the segments f comes in con-
tact with the brush % the circuit, including
the receiver R, is completed and the con-
denser discharged through thesame. Byan
adjustment of the speed of rotation of th
eylinder d and & displacement of the brush
I along the cylinder the cireuit may be made
to open and close in as rapid suceession and
remain open or closed during such intervals
of time as may be desired. The plates Pand
P’, through which the electrifications are con-
veyed to the brushes ¢ and o, may be at a
considerable distance from each other and
both in the ground or both in the air, or one
in the ground and the other in the air, pref-
erably at some height, or they may be con-
nected to econductors extending to some dis-
tance or to the terminals of any kind of ap-
paratns supplying electrical energy which 1s
obtained from the energy of the impulses or
disturbances transmitted from a distance
through the natural media.

In illustration of the operation of the de-
vices described let it be assumed that alter-
nating electrical impulses from a distant gen-
erator, as &, arve transmitted through the
earth and that it is desired to utilize those
impulses in accordance with my method.
This may be the case, for example, when such
a generator is used for purposes of signaling
in one of the ways before enumerated, as by
having its terminals connected to two points
of the earth distant from each other. In this
case the plates P and P’ are first connected
to two properly-selected points of the earth.
The speed of rotation of the cylinder A is
varied until it is made to turn in synchro-
nism with the alternate impulses of the gen-
erator,and,finally, the position of the brushes
band ' is adjusted by angular displacement,
as usual, or in other ways, so that they are
in contaect with the segments s and &' during
the periods when the impulses are at or near
the maximum of their intensity. Only ordi-
nary electrical skill and knowledge are re-
quired to make these adjustments, and a
number of davices for effecting synchronous
movement being well known, and it being
the chief object of my present application to
set forth a novel method of utilizing or ap-
plying a principle, a detailed description of
such devices is not considered necessary. I
may state, however, that for practical pur-
poses in the present case it is only necessary
to shift the brushes forward or baek until the
maximum effect is secured. The above re-
quirements being fulfilled, electrical charges
of the same sign will be conveyed to each of
the condenser-terminals as the cylinder A is
rotated, and with each fresh impulse the con-
denser will be charged to a higher potential.
The speed of rotation of the eylinder d be-
ing adjustable at will, the energy of any num-
ber of separate impulses may thus be accu-
mulated in potential form and discharged
through the receiver R upon the brush &
coming in contact with one of the segments
f. 1t will be of course understood ‘that. the
capacity of the condenser should be such as
to allow the storing of a much greater amount
of energy than is required for the ordinary
operation of the receiver. Since by this
mathod a relatively great amount of energy
and in a suitable form may be made avail-
able for the operation of a receiver, the latter
need not be very sensitive; but of course
when the impulses are very feeble, as when
coming from a great distance or when it is
desired to operate a receiver very rapidly,
then any of the well-known devices capable
of responding to very feeble influences may
be used in this conneetion.

If instead of the alternating impulses short
impulses of the same direction are conveyed
to the plates P and P, the apparatus de-
seribed may still readily be used, and for this
purpose it is merely necessary to shift the
brushes b and 3’ into the position indicated
by the dotted lines while maintaining the
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same condilions in regard to synchronism as
before, so that the succeeding impulses will
be permitted to pass into the condenser, but
prevented from returning to the ground or
transmitting medium during the intervals
between them, owing to the interruption dur-
ing sueh intervals of the connectionsleading
from the condenser-terminals to the plates.

Another way of using the apparatus with
impulses of the same direction is to take off
one pair of brushes, as b, disconnect the plate
P from brush ¢ and join it directly to the ter-
minal T of the condenser, and to connect
brush a with brush ¢/. The apparatus thus
medified would appear as shown in Fig. 2.
Operated in this manner and assuming the
speed of rotation of cylinder A to be the same,
the apparatus will now be evidently adapted
for a number of impulses per unit of time
twice as great as in the preceding case. In
all ecases it is evidently important to adjust
the duration of contact of segments s and &'
with brushes b b’ in the manner indicated.

When the method and apparatus T have de-
sceribed are used in connection with the trans-
mission of signals or intelligence, it will of
course be understood that the transmitter is
operated in such a way as to produce disturb-
ances or effects which are varied or intermit-
ted in some arbitrary manner—for example,
to produce longer and shorter successions of
impulses corresponding to the daghes and dots
of the Morse alphabet—and the receiving de-
vice will respond to and indicate these varia-
tions or intermittencas, since the storage de-
vice will be charged and discharged a number
of times corresponding to the duration of the
successions of impulses received.

Obviously the special appliances used in
carrying out my invention may be varied in
many ways without departing from the spirit
of the same.

It is to be observed that it is the funection
of the eylinder A, with its brushes and con-
nections, to render the electrical impulses
coming from the plates P and P’ suitable for
charging the condenser (assuming them to be
unsuitable for this purpose in the form in
which they are received) by rectifying them
when they are originally alternating in direc-
tion or by selecting such parts of them as
are suitable when all are not, and any other
device performing this function will obvi-
ously answer the purpose. It isalsoevident
that a device such as I have already referred
to which offers a more ready passage to im-
pulses of one gign or permits only impulses of
the same sign to pass may also be used to
perform this selective fanction in many cases
when alternating impulses are received.
When the impulses are long and all of the
same direction, and even when they are al-
ternating, but sufficiently long in duration
and sustained in electromotive foree, the
brushes b and b’ may be adjusted so as to

Dbear on the parts B B’ of the cylinder A, or

" the eylinder and its brushes may be omitted
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and the terminals of the condenser connccted
directly to the plates P and P,

It will be seen that by the use of my in-
vention results hitherto unattainable in util-
izing disturbances or effects transmitted
through natural media may be readily at-
tained, since however great the distance of
such transmission and however feeble or at-
tenuated the impulses received enough en-
ergy may be accumulated from them by stor-
ing up the energy of succeeding impulses for
a sufficlent interval of time to render the sud-
den liberation of it highly effective in operat-
ing a receiver. In thisway receiversof ava-
riety of forms may be made to respond effect-
ively to impulses too feeble to be detected or
to be made to produce any sensible effect in
any other way of which I am aware, a result
of great value in various applications toprae-
tical use.

Idonoteclaim hercinan apparatus by means
of which the above-described method is or
may be practiced either in the special form
herein shown or in other forms which are
possible, having made claims to sueh appa-
ratus in another application, Serial No.
729,812, filed September 8, 1899, as a division
of the present case.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The method of transmitting and utiliz-
ing electrical energy herein deseribed, which
consists in producing arbitrarily varied orin-
termitted electrical disturbances or effects,
transmitting the same to a distant receiving-
station, charging, for succeeding and prede-
termined periods of time a condenser with
energy derived from such effeets or disturb-
ances, and operating a receiving device by
discharging at arbitrary intervals, the accu-
mulated potential energy so obtained, as set
forth.

2. The method of transmitting and utiliz-
ing electrical energy herein deseribed, which
consists in producing electrical disturbances
or effects capable of being transmitted to a
distance through the natural media, charg-
ing a condenser at a distant receiving-station
with energy derived from such effects or dis-
turbances, and using for periods of time, pre-
determined as to succession and duration,
the potential energy so obtained to operate a
receiving device.

3. The method of transmitting and utiliz-
ing electrical energy herein described, which
consists in producing electrical disturbances
or effects capable of being transmitted to a
distance through the natural media, charg-
ing a condenser at a distant receiving-station
for succeeding and predetermined periods of
time, with energy derived from such effects
or disturbances, and using for periods of time
predetermined as to succession and duration,
the accumnulated energy so obtained to oper-
ate a receiving device.

4. The method hereinbefore desecribed of
producing arbitrarily varied or intermitted
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