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Yo all whom it may concern:

Beit known that I, NIKOLA TESLA, a citizen
of the United States, residing at the borough
of Manbhattan, in the city, county, and State
of New York, have invented certain new and
useful kmprovoments in Apparatus for the
Utilization of Radiant Energy, of which the
following is a specification, reference bLelng
had to the drawings accompanying and form-
ing a partof the saine.

It is well knowa that certaiu radintious—
sach as those of uitra-violet light, cathodic,
Roentgen rays, or the like—possess the prop-
erly of charging and discharging conductors
of electricity, the discharge being partica-
larly noticeable when the condaoctor upon
which the rays impinge is negatively electri-
fled. Theso radiationa are generally con-
sidered to be ether vibrations of extremely
small wave lengths, and in explanation of the
phenomena noted it has been assamed by
some authorities that they ionize or render
coudacting the atmosphere through which
they are propagated. My own experiments
and observations, however, lead e to con-
closions more in accord with the theory here-
tofore advanced by me that sources of such
radiant energy throw off with great velooity
mminute particles of matter which are strongly
electrified, and therefore capable of charging
an electrical conductor, or, even if not so,
Ay at any rate discharge an eleotrified con-
dactor either by carryingoff bodilyits charge
or otherwise.

My present application is based npon a dis-
eovery which I havo made that when rays or
radiations of the above kind are permitted to
fall upon an insulated conducting-body con-
nected to one of the terminals of a condenser
while the other terminal of the sane 1s made
by Independent means to receive or to carry-
away clectricity a current flowsinto the con-
donser eo long as the insulated body is ex-
rosed to tho rays, nud under the conditions

horeinalter specified an indefinite accomu-
lation of elccirical buergy in the coudenser
takes place. - This energy after a suitable
timo interval, during whicl the rays are al-
lowed to act, may mnnifest itself in a pow-

operation or control of mechanieal or elec-
trical devices or rendered useful in many
other ways.

In applying my discovery I provide a con-
denser, preferably of considerable electro-
statio capacity, and connect one of its termi-
nals to an insulated metal plate or other con-
ducting-body exposed to the rays or streams
of radiant matter. Itis veryiwmportant, par-
ticularly in view of the fact that electrical
energy is generally supplied at a very slow
rate to the condenser, to constrnct the same
with the greatest care. [ nse, by preferenoce,
the best qunality of imnica as dielectrie, taking
every possible precaution in insulaling the
armatures, so that the instramnent may with-
stand great electrical pressures withoat leak-
ing aud may leave no perceptible eleotris-
cation when discharging instantaneously. In
practice I have -found that the best resnlts
are obtalned with condeunsers treated in the
manuner described in a pateat granted to mo
February 23,1807, No. 577,671. Qbvionsly the
above precautions shounld be tha more rigor-
ously observed the slower the rate of charg-
ing and the smaller the time interval during
which the energy is allowed 20 accumulste in
the condenser. The insulated plate or con-
ducting-body should present as large a sar-
face as practlcable to the rays or streaws of
matter, I having ascertained that the amonnt
of energy conveyed to it per nnit of tie is
under otherwise identical conditions propor-
tionate to the area exposed, or nearly so.
Fartheruore, the surfaceshounld be clean and
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};‘referably highly polished or amalgamated. -

he second terminal or armature of the con-
denser mnay be connected to one of the poles
of a bLattery or other source of electricity or
to any conductiog body or object whatever of
such properlies or 8o conditioned that by its
means electricity of the required sign will be
supplied to the terminal. A simple way of
supplyiog positive or negalive electricity to
the tormﬁml is to connect the sdwme eithior to
an insnlated conductor supported at some
height intho atmoyphereortoagroundad con-
ductor, the former, as is well known, furaish-
ing positive and the latter negativo electrie-
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fer generally convey a positive charge to the
first condenser-terminal, which is connected
10 the plato or conductor gbove mentioned, I
ugnally conneet the sceonua terminal of the
condenser to the ground. this being the most
conveniert way of obtaining negative clec-
tricity, dispensing with the neeessity of pro-
viding an artificial source. In order to-util-
ize for any uscful purpose the cnergy oceu-
mulated in the conlenser, I furtherinore con-
nect to the terminals of the samea cirenit in-
eluding nn Instrnment or apjaratus which'it
is desired 'to operate and anothor instrument
or device for alternately closing and openin

the oircnii. This Jaifer may be any forin 0

circuit-controller, with fixed or movablg prrts
or electrodes, which may be actuated either
by thestored onorgy or by independent means.

My discovery will be more fully understood
from the followling description and annexed
drawings, to whichreference isnow made, and
in which-—

Figure 1 is a diagram showing the general
arrangement of apparatus as usually em-
ployed. Fig. 2isasimilar diagram illustrat-
ing more in detail typical forms of thedevices
or elements used in practice, and Figs. 3 and
4are dingrammatical representationsof modi-
fled arrangceinents suilable for special par-

s.

As illustrative of the manner in which the
several parts.or elements of the apparatusin
one of its siinplest forms are to be arranged

sind connected for useful operation, referenco:

ismade to Tig. 1, in which C is the coudenser,
P’ the insulated plate or conducting - body
which is exposed to the rays, and P another
plate or conductor which is grounded, all be-
ing joined inseries, asshown. ’Cheterminals
T T of the condenser are also connected to a
cireuit which includes a device R to be oper-
-ated and a cirenit-controlling device d of the
character above referred to.

_ The apparatus being arranged as shown, it
will be fornd that when the radiations of the
sun or bl any other sourco capable of pro-
ducing thd effects before described fall upon
the plate ¥’ an accuwmulation of electrical
energy in the condenser C will result.  This
phenomenon, I believe, s best explained as
follows: Tho sun, as well as other sources of
radiant energy, throws off minute particles of
matter positively electrified, which,impingivg
upon the plate P, communicate continuonsly
an electrical charge to the same. The op-
posite terminal of the condenser being con-
nected to the ground, which may Le consid-
ered asa vast reservoirof nezativeelectricity,
a feeble current flows continuously into the
condenser, and inasmuch as these supposodl
particles are of an inconceivably small radins
-or curvature, and cousequently charged to a
relatively very high potential, thischargingof
the condenser may continue, as I have ac-
tually observed, almost indefinitely, evon to
the polat of rnpturing thoe diolectric, 1f the
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device d ba of such character that it will op-
erato to cloge the eircnit in which it isio-
cluded when the potential in the condenser
has reached n certain magnitude, the accnmu.
lated charge will pass through the circuit,
which also includes the recelver R, and oper-
ate the latter.

In ilinstration of a particular form of ap-
paratus which may be used in carrying out
my discovery I now refer to Fig. 2. Imthis
figure, which in the genoral arrangement of
tho elements is identical to Fig. 1, the device
d i3 shown as composed of two very thin con-
ducting-plates ¢ ', placed ir close proximity
and very mobile, either by reason of extreme
flexibility or owing to the eharacter of their
support. Tohmprovetheiraction,theyshould
be inclosed i1 # raceptacle, from which the
air may be exhausted. The plates ¢ ¢ are
connected in series with a working circait,
inclnding a suitable receiver, which in thia
case i3 shown a3 consisting of an electromag-
net M, a movable armature a, a retractile
spring b, and a ratchet-wheel w, provided
with a spring-pawl r, which is pivoted to ar-
matore a, as illustreted. When the radia-
tions of the sun or other radiant source fall
upon plate P, a current flows into the con-
denser, as above cxplained, uutil the poten-
tial thercin rises sufficiently to attract and
bring into contact the two plates ¢ ¢, and
thereby close the cireuit connected to the two
condenser-terminals.  This permits a flow of
current which energizes the inagnet M, cans-
ing it to draw down the armature a and im-
part a partial rotation to the ratchet-wheel
w. As the current ceases the armature is
retracted by the spring b, without, however,
mnoving the wheel w. With the stoppage of
the cnrrenttho plates ¢ ¢’ cease tobeattracted
and separate, thus restoring the circuit to its
original condition.

Iig. 3 shows a modified form of apparatus
used in connection with an artificial source
of radiant energy, which in this instance may
be anarcemitiing copiously‘ultra-violet rays.
A suitable reflector may be provided for con-
centrating and directing the radiations. A
magnet R and circuit-controller d are ar-
ranged asin the previous figures; butin tho
present case the former instoad of performing
itself the wliole work only serves the purpose
of alternately opening and closing a local
circuit, containing u sonrce of current B and
a receiving or translating device D. The
controller I, if desired, may consist of two
fixed electrodes separated by a minuto air-
gap or weak diclectric fillm, which breaks
down more or less suddenly when a definite
differcnce of potential is reached at tho ter-
minals of the condenSer and returns to its
original state upon the passage of tho dis-
charge.

Still another modification is shotwn in I'ig.
4, in which the source S of radiant energy is
a'spocial form ot Roontgen tube dovised by
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me, haviog bat one terminal k, generally of
asluminium, in the form of half a sphero,with
A plain polished snrface on the front side,
from which the atreams are thrown off. It
;nay be excited by attachiug it to one of the
terminalsofany generator of sufficiently high
electromotive force; but whatever apparatus
be used it is important that the tabe be ex-
hausted to ahigh degree, asotherwise it might
prove entirely ineffootive. The working or

discharge circuit conneoted to the terminals.

T T of tho condenser includes in this case
the primary p of a transformer and a circuit-
controller comprising a fixed terminal or
brush ¢ and a movible terminal ¢ in the shape
of a whee!, with conducting and insulating
segments, which way be rotated at an arbi-
trary epeed by any suitable means. In in-
ductive relation to the primary wire or coil p
is & secondary s, usually of & much greater
number of tares, to the euds ¢f which is con-
nected & receiver R. The terminals of the
condenser being connected, as indicated, one
to an insulated plate P and the other to a
grounded plate P’, when the tube 8is excited
rays or streams of matter are emitted from
the sawme, which convey a positive charge to
the plate R and condenser-terminal T, while
terminal T’ is continuonsly receiving nega-
tive electricity from the plate P'. This, as
before explained resultsin an accumulation
of electrical energy in the condenser, which
goes on a8 long as the circnit including the
primary pisinterrnpted: Whenever the cir-
cuit is closed owing to the rotation of the
terminal ¢, the atored energy is discharged
through the primary p, thisgiving rise in the
secondary s to induced currents, which oper-
ate the receiver R, -

It 1a clear from what has been stated above
that if the Lerruinal T" is connected to a plate
sapplying positive instead of negative elec-
tricity the rays should convey negative elec-
tricity to plate P. The sourco S nay be any
form of Roentgen or Lenard tube; but it is
obvions from the theory of action that in
order to be very effective the electrical im-
pulses exciting it should be wholly or at least
proponderatingly of one sign. If ordinary
symmetrical alternating currents are em-
ployed, provision should be made for allow-
ing the rays to fall upon, the plate P only
during those periods when they are product-
ive of the desired resnlt. Evidently if the
radiations of the source be stopped or inter-
cepted or their intensity varied in any man-
ner,as by periodieally interruptingorrythmio-
ally varying the current exciting the source,
there will be corresponding changes in the
action upon the receiver I}, aad thus signals
may be transmitted and many other nsefal
effects produced. Furthermore, it will be nu-
deratood that any form of circuit-closer which
will respond to or be set in operation when a
predetermined amotnt of energy is stored in
thecondenser may beusedinlienof thodevice

3

speciflcally described with reference to Fig. 2
andalsothattheapecialdetailsof construction
and arrangement of the several parts of the
apparatus may be very greatly varied with-
out departure from the iuvention. -

Having described my invention, what I
claim is— )

1. An apparatus for utilizing radiapt en-
ergy,comprising in combination a condeunser, 75
one armature of which is subjected to the ac-
ticn of rays or radiations, independent means
for chargingthe other armatere, a circuftand
apparatns therein adapted to be operated or
controlled by the discharge of the econdenser,
as set forth.

2. Aun apparatus for utilizing radiant eun-
ergy, comprisingin combination, a eondenser,
ors armature of which is sabjected to the ac-
tion of rays or radiations, independent means
for charging the other armature, a local cir-
cuit connected with the condenser-terminals,
acircuit-controllerthereinand means adapted
to be operated c1 controiled by the discharge
of the condenser whan the local cireuit is
closed, as set forth.

3. An apparatus for utillzing radiant en-
ergy, comprising in combination, acoudenser,
one terminal of which is subjected to the ac-
tion of rays or radiations, independent means
for charging the other armature, a local cir-
cuit connected with the condenser-termioals,
acireuit-controller therein dependent for op-
eration on a given rise of potentialin thecon-
denser, and devices operated by the discharge 1oc
of the condenser when ths local circuit is
closed, as set forth.

4. Ap apparatus for utilizing radiant en-
ergy, comprising incombinatiou, a condenser,
oue terminal of which is subjected tothe ac- 3o
tion of rays or radiations, and the other of
which isconpected with the ground, a circuis
and apparates therein adapted to be operated
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-by the discharge of the accumulated energy

in the condenser, as set forth.

5. An apparatus for utilizing radiant en-
‘ergy, comprising incombination,a condenser,
one terminal of which is subjected to the ac-
tion of rays or radtations and the other of
which is connected with the ground, a local 115
circuit oonnected with the sondenser-termi-
nals, a circuit-controller therein and means
adapted to be operated by the discharge of
the condenser when the loeal circuit is olosed,
as set forth.

6. An apparatus for utilizing radiant en-
ergy, comprising in combination,a condenser,
one terininal of which is subjected to the ac-
tion of rays or radiations and the otber of
which is eonnected with the ground, a local 125
oircuit conuected with the eondouser-tormi-
nals, a cireuit-controller therein adapted to
be operated by a given rise of potential in the
condenser, and devices operated by the dis-
charge of the condenser when tho local circuit 130
is closed, s aet forth,

7..An apparatus for ntilizing radiant en-
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ergy, coinprising a condenser, havingone ter- | adapted to be operated Ly a given rise of po-
minal connected to earth and the other to an | tential in the condenser, as set forth.
clevated condneting-plate, which is adapted
to receive the rays from a distant source of NIKOLA TESLA.
radiant energy, a local circuit connected with Witnesses:

the condenser-terminals, a receiver therein, M. LaowsoN DyYER,

and A circuit - controller therefor which is, RicHARD DONOVaA?
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