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To all whom it 1Y COTLCCFTL:
Beit knownthat I, NIKoLA TESLA, a ¢itizen

of the United States, residing at the borough

of Manhattan, in the city, county, and State
of New York, have invented certain new and
useful Improvements in Apparatus for Util-
izing Effects Transmitted from a Distance to
a Receiving Device Through the Natural Me-
dia, of which the following is a specification,
reference Dbeing had to the accompanying
drawings, which form a part of the same.
This application is a division of an appli-
cation filed by me June 24, 1899, Serial No.
721,790, in which a method of utilizing effects
or disturbances transmitted through the nat-
ural mediafrom adistant source isdescribed
and made the subject of the claims. The in-
vention of my present application consists in
the apparatus hereinafter described and
claimed, by the use of which the method
claimed in my said prior application may be
practiced and by means of which results hith-
erto unattainable may be secured. |
Several ways or methods of transmitting
electrical disturbances through the natural
media and utilizing them to operate distant

receivers are now known and have been ap-
- plied with more or less success for accom-

plishing a variety of useful results. One of
these ways consists in producing by a suit-
ableapparatusrays orradiations—that is,dis-
turbances—which are propagated in straight
lines through space, directing them upon a
receivingorrecordingapparatusata distance,
and thereby bringing the latter into action.
This method is the oldest and best known,
and has been brought particularly into promi-
nence in recent years through the investiga-
tions of Heinrich Hertz. Another method
conslsts in passing a current through a cir-
cuit, preferably one inclosing a very large
area, inducing thereby in a similar cireuit,
situated at a distance, another current and
aftecting by the same in any convenient way
a receiving device.

has also been known for many years,is to pass
in any suitable manner a current throagh a
portion of the ground, as by connectiag to
two points of the same, preferably at a con-
siderable distance from each other, the two

Still another way, which

.|'lv..H .--III
3

‘to heighten the e
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terminals of a generator and to energize by a
part of the current diffused through the earth
a distant cirenit, which is similarly arranged
and grounded at two points widely apart and
which is made to act upon a sensitive re-
ceiver. These various methods have their
limitations, one, especially, which is common

55

to all, being that the receiving circuit or in- .

strument must be maintained in a definite po--

sitlon with respect to the transmitting appa-
ratus, which often imposes great disadvan-

tages npon the use of the apparatus.

~ Inseveral applications filed by me and pat-
ents granted to me I have disclosed other
methods of acecomplishing results of this na-
tare, which may be briefly deseribed as fol-

6o
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lows: In one system the potential of a point .

or region of the earth is varied by imparting
to 1t intermittent or alternating electrifica-
tions through one of the terminals of a snit-

able source of electrical disturbances, which
fect 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 circuit, which generally
has 1ts terminals arranged and connected
similarly to those of the transmitting sourece,
and operates upon a highly-sensitive receiver.
Another method is based upon the fact that
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the atmospheric air, which behaves as an ex-

cellent insulator to currents generated by or-

dinary apparatus, becomes a conductor un-
der the influence of currents of impulses of
enormously high electromotive force which I
have 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. T'his method, furthermore, allows ad-
vantage to be taken of many of those improve-
ments which are practicable in the ordinary
systems of transmission involving the use of
a metallic conductor. | |

Obviously whatever method be employed
1t is desirable that the disturbances produced

by the transmitting apparatus should be as

powerful as possible, and by the use of cer-

tain formsof high-frequency apparatus which roo
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I have devised and which are now well known | eircuit conneected with the- storage device, 4

important practical advantages are in this
respect secured. Furthermore, since in most
cases the amount of energy conveyed to the
distant eirenit is but a minute fraction of the
total energy emanating from the source, it 18

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 of
the receiver, and with this object in view 1

‘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 sepa-
rate impulses from the source were made to
coOperate, thus magnifying the effect exerted
upon and insuring the action of the receiviug
device. DBy these meansdecided advantages
have been secured in many instances; but
very often the improvement is either not ap-

plicable at all or if s0 the gain is very slight.

Evidently when the source is one produmnﬂ'
a continuous pressure or delivering impulses
of long duration it ig Impracticable to mag-
nify the effects in this manner, and when,
on the other hand, it is one furnishing short
impulses of extreme rapidity of suceession
the advantage obtained in this way is insig-
nificant, owing to the radiation and the un-
avoidable frletlonal waste in the receiving-
circuit. These losses reduce greatly both the
intensity and the number of the coOperative
impulses, and since the initial intensity of
cach of these 1s necessarily limited only an

‘insignificant amount of energy is thus made
~available for a single operation of the re-

ceiver. As this amount is consequently de-
pendent on the energy conveyed to the re-
ceiver by one single impulse, it is evidently
necessary to employ elither a very large and
costly, and therefore objectionable trans-
mitter, or else resort to the equally objection-
able use of a receiving device too delicate
and too easily deranged. Furthermore, the
energy obtained through the codperation of

the impulsesisin the form of extremely-rapid

vibrations and because of this unsuitable
for the operation of ordinary 1eceiVelS, the
more so0 as this form of energy imposes nar-

time of its application to such devices.
overcome these and otherlimitations and dis-
advantages which have heretofore existed in

such systems of transmission of signals orin-

telligence is the object of my invention,which
comprises a novel form of apparatus for ac-
complishing these results.

The apparatus which is employed at the re-

ceiving-station, described in general terms,

conswts in the combination of a storage de-
viceincluded in a circuit connecting pOIIltb at

a distance from the source of the disnu rbances

and between which a difference of potential
is ¢reated by such disturbances, a receiving-

receiver included in such receiving-circuit,
and means for closing the receiving-circuit
at any desired moment, and thereby causing
the receiver to be operated by the energy with
which the storage device has been charged.

The best form of apparatus for carrying
out my invention of which I am now aware
and the manner of using the same will be un-
derstood from the following description and
the accompanying drawings, in which—

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

At any two points in the transmitting me-
dium between which there exists or may be
obtained in any manner through the action
of the disturbances or effects to be investi-
cated or utilized a difference of electrical po-
tential of any magnitude Iarrange two plates
or electrodes so that they may be oppositely
charged through the agency of such effects
or distarbances, and I connect these elec-

- trodes to the terminals of a highly-insulated

condenser, generally of considerable capacity.
To the condenser-termmals I also connect the
receiver to be operated in series with a de-
vice of suitable construction which performs
the function of periodically discharging the
condenser through the receiver at and dm ing
such intervals of time as may be best suitable
for the purpose contemplated. 7This device

| may merely consist of two stationary elec-

trodes separated by a feeble dielectric layer
of minute thickness, or it may comprise ter-
mitals one or more of which are movable and

| actuated by any suitable force and are adapt-

ed to be brought into and out of contact with

each otherin anyconvenient manner., It will
now bereadily seen thatif the disturbances, of
whatever nature they may be, cause deﬁmtc
amounts of electricity of the same sign to he
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 thus stored during the time determined
by the device effecting the discharge of the

condenser the receiver will be pellodleally
operated by the-electrical energy so accumu-

{ lated; but very often the character of the
row restrictions in regard to the mode and

To

1mpulses and the conditions of their use are
such that without farther provision mnot
enough potential energy would be accumu-
lated in the condenser to operate the recelv-
ing device. This is the case when, for ex-
ample, each of the plates or terminals re-
ceives electricity of rapidly-changing sign or
even when each receives electricity of the

| same sign, but only during periods which are

short as compared with the intervals sepa-
rating them. In such instances I resort to
the use of a special device which I insert in
the circuit between the plates and the con-
denser for the purpose of conveying to each

| of theterminalsof thelatter eleetrle‘tl charges
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of the proper quality and order of suecces- |
sion to enable the required amount of poten-
tial energy to be stored in the condenser.

There are a numberof well-known devices,

elther without any moving parts or terminals

or with elements reelproc&ted or rotated by

the application of a suitable force, which offer
a more ready passage to unpulses of one sign
or direction than to those of the other or per-
mit only impulses of one kind or order of sue-
cession to traverse a path, and any of these
or similar devices capable of fulfilling the re-
quirements may be used in carrying my in-
vention into practice. One such device of
familiar construction which will serve to.con-

vey a clear understanding of this part of my

invention and enable a person skilled in the

~art to apply the same is illustrated in the

20
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annexed drawings. It consists of a eylinder
A, of insulating material, which is moved at
a uniform rate of speed by clockwork or other
sultable motive power and is provided with
twom eta.l rings B B’, upon which bear brushes
a and o, whleh are connected, respectively,
in the I]]{:Lﬂllel shown to the tel minal plates
P and P’, above referred to. ¥rom the rings
b B’ e:&tend narrow metallic segments s and
s', which by the rotation of the cylinder A

| m.*e broughtalternatelyinto contact with dou-
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ble brushes b and &', carried by and in con-
tact with conducting-holders /» and /', which
are adjustable longitudinally in the metallic
supports D and D', asshown. Thelatter are
connected to the terminals T and TV of a con-
denser C, and it should be understood that
they are capable of angular dlsplaeement as

ordinary brush-suppor ts The objecetof using

two br nshes as band &', in each of the holde1s

hand A’ is tovary at will the duration of the

electric contact of the plates P and P’ with the
terminals T and T, to which is connected
a receiving-circuit, 1nc]ud1nﬂ' a receiver R
and a device d of the kind above referred to,
which performs the duty of closing the re-
celving-circuit at predetermined 1nte1 vals of
time and discharging the stored energy
through the receiver. In the present case

this deviee consists of a ¢ylinder made partly
of eonduetmg and partly of insulating mate-
rial e and ¢, respectively, which is lotated
at the desired rate of speed by any suitable
means. The conducting part ¢ is in good

electrical connection with the shaft S &nd is

provided with tapering segments f £, upon
which slides a brush £, supnorted on a con-
ducting-rod [, capable of longitudinal adjust-
ment in a metallic support m. Another

brush 7 is arranged tobear upon the shaft S,

—and it will be seen that whenever one of the

6o

~the same.

segments f comes in contact with the brush

 the circuit including the receiver R is com-

pleted and the condenser discharged through

of rotation of the cylinder d and a displace-
ment of the brush & along the cylinder the
circuit may be made to open and close in as
rapid suceession and remain open or closed

| mammu m e

By an adjustment of the speed

during such intervals of time as may be de-
sired. The plates P and P’ through which the
electrifications are conveyed 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, preferably at some height,
or they may be eonnegted to eanducbms eX-
tendmcr to some distance or to the terminals
of any kind of apparatus supplying electrical
energy which is obtained from the energy of
the Impulses or disturbances transmitted
from a distance through the natural media.
In illastration of the operation of the de-
vices described let it be assumed that alter-
nating electrical impulses from a distant gen-
erator, as (z, are transmitted through the
earth and that it is desired to utilize these
impulses in accordance with my method.
This may be the case, for example, when
such a generator is used for purposes of sig-
naling in one of the ways before enumemted
as by ha,vmﬂ' its terminals connected at two
points of the earth distant from each other.
In this case the plates P and P’ are first con-
nected to two properly -selected points of
the earth, the speed of rotation of the cyl-
inder A is varied until it is made to turn in

synchronism with the alternate impulses of

the generator, and, finally, the position of the
brashes b and b’ is adjusted by angular dis-
placement as usual, or in other ways, so that

' they are in contact Wlth the segments s and s

during the periods when the'impulses are
at or near the maximum of their intensity.
Only ordinary electrical skill and knowl-

edge are required to make these adjustments,

and a number of devices for effecting syn-
chronous movement being well known and 1t
being the chief object of my present applica-
tion to set forth a novel apparatus embodying
a general principle a detailed desecription of
such devices is not considered necessary. I

| may state, however, that for practical pur-

poses 1n the present case it is only necessary
to shift the b1 ushes back and forth until the

quirements being fulfilled, electrical charges
of the same sign w111 be eonveyed to each of
the eondenseptm minals 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 cylmdm d being
adjustable at will, the energy of any numbel
of separate 1mpulses may thus be accumu-
lated in potential formanddischarged through
the receiver R upon the brush J: coming in
contact with one of the segments .. It 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 fm the ordinary operation

of the receiver. Since by this method a rela-
tively great amount of energy and in a suit-
able form may be made available for the op-
eration of a receiver, the latter need not be

| very sensitive; but of course when the im-

Tect is secured. The above re-.

70

75

80

e

jgole.

105

LIO

115

120

130

el




s

pulses are very feeble, as.when coming firom a |

great distance or when it 18 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 connec-
tion.

If instead of the alternating impulses short
impulses of the same direction are conveyed

- to the plates P and P’, the apparatus de-
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scribed may still readily be used, and for

this purpose 1t 1s merely necessary to shift
the brushes b and b’ into the position indi-
cated by the dotted lines, while maintaining

the same conditions 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 such intervals of the connections leading
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-a and join it directly to the
terminal T of the condenser, and to connect
brush ¢ with brush a’. When thus modified,

the apparatus appears as shown in Fig. 2.

Operated in this manner and assuming the

speed of rotation of eylinder A to be the same,
the apparatus will now be evidently adapted
for a number of 1mpulses per unit of time
twice as great as in the preceding case. In
all cases it is evidently important to adjust
the duration of contact of segments s and s’
with brushes b6 0’ in the manner indicated.
When the apparatus I have described 1s
used in conneetion with the transmission of
signals or intelligence, it will of course be
nndel%‘cood that the transmitter is operated
in such a way as to produce disturbances or

effects which are varied or intermitted in .

some arbitrary manner—for example, to pro-
duce longer and shorter successions of im-
pulses, corresponding to the dashes and dots
of the Morse alphabet-—and the receiving de-
vice will respond to and indicate these varia-
tions or intermittences, since the storage de-
vice will becharged 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 dep'u ting from the spirit
of the same.
It is to be observed that it is the fanction
of the eylinder A, with its brushes and con-
nections, to render the electrical impulses

coming from the plates P and P'sunitable 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 di-
rection or by selecting such parts of them as
are suitable when all are not, and any other
device performing thisfunction willobviously
answer the purpose. It is also evident that

685,955

a device such as I have already referred tc
which offers a moreready passage to impulses
of one sign or permits only impulses of the
same s1gn to pass may also be used to perform
this selective function in many cases when
alternatingimpulsesare received. W hen the
impulses are long and all of the same direc-
tion, and even when they are alternating but
sufficiently long in duration and sustained In
electromotive force, the brushes 6 and 6" may
be adjusted so as to bear on the parts B B of
the eylinder A, or the eylinder and its brushes
may be omitted and the terminals of the con-
denser connected directly to the plates I?

and P'.

It will be seen that by the use of my inven-
tion results hitherto unattainable in utilizing
disturbances or effects transmitted through

| natural media may be readily attained, since

however great the distance of such transmis-

! sion and howeverfeeble or attenuated the im-

pulses received enough energy may be accu-
mulated from them by storing up the energy
of succeeding impulses for a sufficient inter-
val of time to render the sudden liberation
of it highly effective in operating a receiver.
In this way receivers of a variety of forms
may be made to respond effectively to 1m-
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pulses 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 scientific research as well as in vari-
ous applications to practical use. .

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

1. In an apparatus for utilizing electrical
eiffects or disturbances transmitted through
the natural medla the combination ‘&ch a
source of such effects or disturbances of a
charging-circuit adapted to be energized by
the aetlon of such effects or dlsturbances a
storage device included in the charging-cir-
cuit and adapted to be charged thereby, a Tre-
ceiver, and means for causing the receiver to
be operated by the energy accumulated in the
storage device at arbitrary intervals of time,
substantially as deseribed.

2. In an apparatus for utilizing electrical
effects or disturbances transmitted through
the natural media, the combination with a
source of such effects or disturbances of a
charging-circuit adapted to be energized by
the action of such effects or disturbances, a
storage device included in the charging-cir-
cuit and adapted to be charged thereby,
means for commutating, directing or select-
ing the current impulses in the charging-cir-
cuit, a receiving-cireuit, and means for dis-
charging the storage device through the re-
ceiving-circuit, substantially as described.

3. In an apparatus for utilizing electrical

i

effects or disturbances transmitted through

the natural media, the combination with a
sotirce of such effects or disturbances of a
charging-circuit adapted to be energized by
- the action of such effects or disturbances, a
condenser included in the charging-circuit
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and adapted to be charged thereby, means | tant receiving-station, the combination with

for commutating, du*ectmn* or selecting the

current impulses in the charwinmeircuit a
receiving-circuit, and means for dlscharfrmﬂ'
the condenser through the receiving- CII‘GUIt
substantially as described.

4. In an apparatus for IltlllZlI]ﬂ‘ electrical
effects or disturbances transmltued through

the natural media, the combination wu;h a

source of such effects or disturbances of a
charging-circuit adapted to be energized by
the action of such effects or disturbances, a
storage device included in the charging-ecir-
cuit and adapted to be charged thereby,

means for commutating, directing or select-

ing the current impulses in the charging-cir-
cuit so as to render them suitable for charg-
ing the storage device, a recelving-circuit,
and means for discharging the storage device
through the receiving- cu'emt substcmtmllv
as descrlbed

5. In an apparatus for utilizing electrical
effects or disturbances tmnsmltted through
the natural media, the combination with, a
source of such effects or disturbances of a
charging-circuit adapted to be- energized by
the aetlou of such eifects or dlsturbanees, a
condenser included in the charging-circuit
and adapted to be charged thereby, means
for commutating, directing or selecting the
current impulsesin the chawmw-cuemt SO as

to render them suitable for charging the con-

denser, areceiving-cireuit, and means for dis-
(3]13Jr"f1'*111~':1F the eondenser throuﬂ'h the reeew
ing- cwemt snbstantially as descrlbed |

the natural media, the combination with a
source of such. effects or disturbances of a

charging-circuit adapted to be energized by

the actmu of such effects or dlsturbanees, a
storage device included in the charging-cir-
cuit and adapted to Dbe charged thereb},
means for commutating, direetmn’ or select-
ing the current impulses in the eharfrmo*-cu*

| cu1t so as to render them suitable for eharg-

ing the storage device, a receiving-circuif,
and means for discharging the storaﬂ*e dewee

through the 1*ecew1nﬂ'-e1reu1t at arbltmry in-

tervals of time, 1bstaut1ally as described.

7. In an apparatus for utilizing electrical
effects or disturbances transmltted to a dis-
tant receiving-station, the combination with
a source of such eﬂ’ects or disturbances of a
circuit distant from the source and adapted
to have current impulses set up in it by the
action of the effects or disturbances, a stor-
age device, means for commutating, dlrectmn*
or selecting the impulses and eonnectmn‘ the
circuit mLh the storage device ab succeedmw
intervals of time synchromzmﬂ with the im-

pulses, a receiving-cireuit, and means for pe-

riodically discharging the storage device
through the Peeewmﬂ*-clremt substautmll}
as deserlbed

3. In an apparatus for utilizing eleetmcal
offects or dlsturbances tmnsmtted to a dis-

eff

a source of sneh eﬁeets or disturbances of a
circuit distant from the source and adapted
to have current impulses set up in it by the
action of the effects or disturbances, a con-
denser, means for commutating, directing or
selecting the impulses and connecting the cir-
cuit with the condenser at succeeding inter-
vals of time synchronizing with the impulses,

a receiving-circuit, and means for perlod-—

ically dlehaI’ﬂ‘Inﬂ‘ the condenser through the

receiving-circuit, substanmally as deserlbed

9. In an ﬂpparatus for utilizing electrical
effects or disturbances transmitted through
the natural media, the combination with a
source of such effects or disturbances of a cir-
cuit connecting points at a dlst.:mce from the
source between which a difference of poten-
tial iscreated by such effects or disturbances,
a storage device included in such cireuit and
adapted to be charged with the energy sup-
plied by the same, a receiving-circuit con-
nected with the storage device, a receiver in-

claded in such 1"'ecelvmmc1lcult, and means

for closing the receiving-cireuit and thereby
causing the receiver to be operated by the
energy accumulated in the storage device,
substantially as described.

10. In an apparatus for utilizing electrical
ects or disturbances tmnsmlt,ted through
the natural media, the combination with &

‘source of such effects or disturbances of a cir-

cait at a distance from the source which is

“energized by such effects or disturbances, a
| qtoraﬂ‘e device adapted to be charged with the

6. In an apparatus for utilizing electrical
effects or disturbances tlansm1tted through |

energy supplied by such circuit, means for
connecting the storage device Wlth the said
circuit :Eor periods of time predetermined as
to succession and duration, a receiving-cir-
cuit connected with the storage device, a re-
ceiver included in such receiving-circuit, and
means for closing the receiving-circuit and
thereby causing the receiver to be operated

by the energy accu mulated in the storage de-.
‘viee, substantially as deseribed.

11. In an apparatus for utilizing electrical
effects or disturbances tranmmtted through
the natural media, the combination of a cir-
cuit connecting points at a distance from the
sonrce between which a difference of potential
is ecreated by such effects or disturbances, a
storage device included in such circuit and

adapted to be charged with the energy sup-
‘plied by the same, a receiving- circuit, a re-

ceiver included in such cireuit, “and means for
connecting thereceiving-circuit with the stor-
age device for periods of time predetermined
as to succession and duration and thereby
causing the receiver to be operated by the en-
ergy accumulated in the storage device, sub-
stantially as described.
12. In an apparatus for utilizing electrical
effects or disturbances tmnsmitted through

the natural media, the combination of a cir-

cuit connecting points at a distance from the
source between ' which a difference of potential

| is ereated by such effects or disturbances, a
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storage device adapted to be charged with the
energy supplied by such cirenit for succeed-
ing and predetermined periods of time, a re-
celving-circuit, a receiver included in the re-
celving-cireuit, and means for connecting the
l*ecewmfr-elrcmb with the storage device for
periods of time predetermined as to succes-
sion and duration and thereby causing the re-
ceiver to be operated by the energy accumu-
lated in the storage device, substantially as
described.

13. In an apparatus for utilizing electrical
effects or disturbances transmwted through
the natural media, the combination of a cir-
cult connecting points at a distance from the
source, between which a difference of potential
is created by such effects or disturbances, a
conderser included insuch circuit and adfmt-—
ed to be charged by the current in the same,
4 receiving-cireuit connected with the con-

denser, a receiverincluaded in such receivi Ing-

enemt, and a device adapted to close the re-
ceiving-cireuit at arbitrary intervals of time
and thereby cause the receiver to be operated
by the electrical energy aceumulated in the
condenser, substantially as described.

14, In an apparatus for utilizing electrical |

effects or disturbances transmitted through
thenatural media, thecombinationofa ehmrr-
Ing-cirenis dlsmm from the source and ener-
frmed ny the effects or disturbances, a storage
device included in the charging Clrcmt means
included in the char ging-cire mt and aebmn' in

synchronism with the 1mpulses therein for.

commutating, directing or selecting the im-
pulses, a receiving- circuit and means for
periodically dzseharﬂm@ the storage device
through the- Ieeenmn"-enemt Subetantm]]}
as deserlbed

15. In an apparatus for utilizing electrical
effects or disturbances tmnsmltted through
the natural media, the combination of a chm Q-
ing-circuit distant from the source and enel-
mzed by the effects or disturbances, a con-
deuser included in the charging- eweult means
included in the eha,rﬂ*mfr-mren it and .:mtmfr in
synchronism with the 1mpulses therein for
commutating, directing or selecting the im-
pulses, a I‘BC@IV]!]”-CII‘CIHB and means for pe-
110d1ea11y’ dlseharwme‘ the condenser throun’h
the receiving - ewemt substantially as de-
seribed.

16. Inanapparatusfortransmittingsignals
orintelligencethroughthenatural medla from
a sendmn‘-stetwn to a distant point, the com-
bination of ageneratorortrapsmitteradapted
to produce elbltrml]y varied or intermitted

O
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electrical disturbances or effects in the natu-

ral media, a charging-circuit at the distant

point adapted to receive corresponding elee-
trical impulses or effects from the disturb-
ances or effects so produced, a storage device

included in the charging-circuit, means in-

cluded in the ehawmmmremt .end acting in
synchronism with the impulses therein “for
commutating, directing or selecting the im-
pulses so as to render them sultable fer charg-
ing the storage device, areceiving-circuit and
means for periodically dlscha,r-:rmcr the stor-
age device through the receivin n*-elremt sub-
stantially as deeerlbed

17. Inanapparatusfortransmittingsignals
orintelligencethroughthe natural medla from
a sendmﬂ-smuon to a distant point, the com-
bination of a generatorortransmitter adapted

to produce a'*bltramly varied or intermitted

electrical disturbances or effects in the natu-
ral media, a charging-circuit at the distant
point m"{dpted to recelve corresponding elec-
trical 1mptlsee or effects from the disturb-
ances or efiects so produced, a condenser in-
cludedinthecharging-cireunit,meansincluded
in the eherﬂmﬂ'-eu‘emb and acting in syn-
chronism with the impulises therein for com-

mutating, directing or selecting the impulses

SO as to rende1 them eultable for charging
the condenser, a receiving-cirenit and means
for per IOdICELUy dISCh&I"UlnD‘ the .condenser
through the receiving- euemt substantially
as deeerlbed

18. Inanapparatusfortransmittingsignals
orintelligencethroughthenatural medm from
a eendmg- tation to a distant point, the com-
bination of a generator or transmitter adapted
to produce elbltmuly varled or intermitted
electrical disturbances or effeets in the natu-
ral media, a circuit at the distant point adapt-
ed to receive corresponding electrical im-
pulses or disturbances from the disturbances
or effects so transmitted, a storage device in-
cluded in such cireunit and ad&pted to be
charged thereby, a receiving - ¢ircuit con-
necbed with the storage devwe, a receiver in-
cluded in the 1ece1vmﬂ*-elremt and a device
for closing the receiving-circuit at arbitrary
intervals of time and thereby causing the re-
celver to be operated by the energy accumu-
lated in the storage device, substdntlallv a8
described.

NIKOILA TESLA.

Witnesses:

C. E. TITUs,
LEONARD E. CURTIS.
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