- following is a specification, reference bein
had to the drawings accompanying and form-

g " | ticularly in-view of ‘the fact that electrical
_energy is ‘generally supplied at a very slow:

1 L]

UNITED STATES

. NIKOLA TESLA, OF NEW YORK, N.Y.

APPARATUS FOR THE UTILIZATION OF RADIANT ENERGY.

SPECIFICATION forming part of Letters Patent No, 686,057, dated Novembet 5, 1001,

Apjliostion £1ed Mareh.71,1001, Bedal No. 52,169, (Ho model)

To all whorv i Mmay conoern:

- Beit known that 1, NIRGLA TESLA, & citizen .
- of the United States, residing at the borgugh.
of Manhstian, in the city, county, and State

of New York, have invented certain newand
useful Improvements in Apparatus for the
Ttilization of Radiant Energy,-of which the

ing a part'of the same.. .. .- .
It is well known that certain radiations—

such as those of ultra-violét light, cathodic,

_Roentgen rays, or the like—possess the prop-
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erty of charging and discharging conductors.
of eleetricity, the discharge being particn-
larly noticeable when the conduétor upon
which the rays Impinge is negatively electri-

fied. These radiations are -generally con-.
sidered to be ether vibrations of extremely

small wavelengths, and in explanationof the

phenomensa noted it has-been assumed. by
some authorities that they ionize or render !

" . conducting the atmosphere through which
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~covery which I have made that when rays or.

~fall upon an insnlated conducting-body con-
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. away electricity a current flowsinto the con-

45

-or-otherwise. .

they are propagated. My own experiments
and observations, however, lead me to con-
clusions more in Accord with the theory here-

tofore advanced by me that sonrces of such-

radiant energy throw off with great velocity:

minute particles of matter which are strongly

electrified, and therefore capable of charging
an electrical conduetor, or, even if not so,
may at anyrate discharge an electrified con-
ductor sither by

My present application is baﬁed-;npon adis-.
radiations of the sbove kind are perinitted to’

nected to oneof the terminals of a condenser

while the other terminal of the same is made-

by independent. means to receive or to carry

denser so long as the insulated body is ex-

Eosed to ths rays, and ‘under the conditions.
iereinafter -apecified an indefinite accumu-

lation 'of electrieal.energy in the condenser

.. takes place. This energy after a suitable

time interval, daring which the rays are al-
lowed to act, may manifest itself in & pow-
" 5o erfoldischarge, which may be-utilized for the

carryingoff bodilyits charge.
T R 7 tionate, to the area exposed, or-mnearly so.

[ operation or control of mechanical-or elec-

‘trical ‘devices or rendered- nsefal .in many
‘other ways. o B

- In applying my discovery 1 provide a con-
denser, preferably of considerable electro-
statie capaoity, and connect.one of its termi-

‘rate -to the condenser, to construct the same
‘with the greatest care. I use, by preference,
the best gnality of mica as dielectrie, taking

‘every possible precaution in insulating the
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nals to an insulated metal plate or other con- .
‘dueting-body exposed to:the rays or streams
‘of Tadiant matter, . It is very important, par-.
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‘armatures, o that the instrument may with-

stand great electrical pressures withont leak-
-ing and .may leave no perceptible slectrifi-
‘cation when discharging instantaneously. In
practice I have found thab the best results
are obtained with condensers treated in the
wmanner described in & patent granted to me

“above precautions should be the more rigor-

ously observed the slower the rate of charg--

‘February 23,1897, No. 577,671, Obviouslythe -
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ing and the smaller the time interval during

‘the condenser. The insulated plate or con-
‘dueting-body should present a8 large & sar-
face as practicable to the rays-or streams of
matter, ] having ascertained that the amount
.of .energy conveyed to it per unit of- time is
‘under otherwise identical conditions propot-

Furthermore, the surface should be clean and

denser may be connected to one of the poles

preferably highly polished or amalgnmated.-
The second terminal or armature of the con- -

which the energy is allowed to accumnulate in -
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of abattery or other soutee of electricily.or . .

‘to any conducting body or object whatever of

go

such properties or so conditioned that by its -

supplied to the terminal. A simple way of
the terminal is to connect the same either to
‘an insnlated conductor supported at some
‘height in the atmosphere or toagrou nded con-

ity. Astheraysor supposed strea ms of mat-

méans electricity of the required sign will be-

‘supplying positive or negative.electricity to . -
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ductor, the former, as is well known, furnish-
ing positive and the latter negalive eleetric- - -
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.condenser,
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ter generally convey a positive charge to the

first condenser:-terminal, which is connected
to the plate or conductor above mentioned, I
usually connect the second terminal of the

condenser to the ground, this Leing the most
convenient way of obtaining negative elee-

tricity, dispensing with the necessity of pro-
viding an artificial source. In order to util-
ize for any usefu] purpose
malated in the condenser, I f urthermore con-
nect to the terminals of the samea cirenit in-

cluding an instrument or npparatus which it

ls desired 1o operate and another instrument
or device for alternately closing and opening
the circuit. This latter may be any form of
cireutt-controller, with fixed or movable parts
ot electrodes, which may be actuated either

Ly thestored energyorbyindependent nieans,,

My discovery will be more fully understood
from the following description and annexed
firawings, to which referenceisnow mad e, and
in which— _ T

Fignre 1is a dlagram showing the general
nrrangement of apparatus as osnally em-
ployed. Fig. 2 isasimilar diagram illustrat-
ing more in detail typical forms of the dovices

-or elements used in practice, and TMigs, 8 and

4are diagrammatieal representalionsof modi-
fied arrangements suitable for special pur-
poses, - '

As illustrative of the manner in which the
several parts or elements of the apparatusin
one of its simplest forms are to be arranged
and connected for nusofn! operation, reference
ismade to Fig. 1, in which C is the condenser,
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. The terminals
T T of the condenser are also connected to a
cirenit which includes a devica R to be oper-
ated and a circuit-controlling device d of the
character above referred to.

The apparatus being arranged as shown, it
will be found that when the radiations of the
sun or of any other source capable of pro-

dueing the effects before deseribed fall upon -

the plate P an accumulation of electrical
energy in the condenser C will resalt. This
phenomenon, I believe, is best explained as
follows: The sun, as well as other sources of

radiant energy, throws off minute particles of

matter positively electriﬁed,which,impinging-
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 be consid-
ered as a vast reservoirof negative electricity,
& feeble corrent flows continuously into the
and inasmuch as theso supposed
Particles are of an inconceivali ¥y small radius
or curvature, and consequently charged to a

. relatively very high potential, thischarging of
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the condenser may continue, as I have ac-
tually observed, almost indefinitely, even to
the poiat of rupturing the dielectric. If the

‘ate the latter.

the energy acen-

685,057

deviceo d be of such character that it will op-
erato to close the cirenit in‘which it isin-

cluded when the poténtial in the condenser

hasreached a certain magnitude, the acenmn-

lated charge will pass through the ecirenit,

which also includes the receiverR, and oper-

In illustration of a .p.#l'l,iﬂl_llﬂ,l' form of ap-

‘paratus which may be nsed in carrying out

my discovery I now rofer -to Fig, 2. In this
figure, which in the general arrangement of

the elements is identieal to Fig, 1, the device

d is shown as composed of two very thin con-
ducting-plates 7 #, placed in'close proximity
and véry mobils, either by reason of extreine

‘flexibility or owing to the character of their

support. Toimprovetheir action,theyshould

-be inclosed in a-receptacle, from which the
‘air may be exhausted. The plates £ # are

connected in series with a working eircuit,

‘inelnding a suitable recéiver, which in this

case i3 shown as consisting of an electromag-
net M, a movable armature @, a retractile
spring b, and a ratchet-wheel w, provided

‘with a rpring-pawl », which is pivoted to ar-
‘matnve ¢, as illustrated. When the radia-
‘tions of the sun or other radiant source fall .
‘upon’plate P, & current flows into the eon-

denser, as above explained, until the poten-
tial therein rises sufficiently to attract and
bring into coutact the two plates ¢, and

condenser-terminals. This permits a flow of
current which energizes the magnet M, caus-
ing it to draw down the armature @ and im-
part a partial rotation to the ratchet-wheel
w. As the carrent ceases the armature is

retracted by the apring b, without, however,

moving the wheel w. With the stoppage of
the currentthe plates ¢ ¢ cease tobeattracted
and separate, thus restoring the cireuis to its
original condition. :

Fig. 3 shows a modified form of apparatus
used in connection with an artificial source
of radiant energy, which in this instance may
bean arcemitting 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 as in-the previous figures; butin the
present case the former instoad of performing
itself the whole work only serves the purpose
of alternately opening and closing a local
cireuit, containing a source of enrrent B and
a receiving or translating device D. The
controller d, if desired; may consist of two
fixed electrodes separated by a minnte air-
gap or weak dielectrie film, which' breaks
down more or less suddenly wlhen a definfte

difference of potential is reached at the ter..

minals of the condenser aud returns to its
original state upon the passage of the dis-
charge,

Still another modification is shown in Fig.
4, in which the source $ of radiant energy is
a spocial form of Roentgen tube devisad by
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‘thereby close the cireuit connected to the two -
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. electromotive orce; but whatever apparatus
- hausted to
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_ terminal ¢, the stored energy i3 discharged
- through the primary p, this giving rise in the {-
',ergy,'comp‘riaingin gombinatio.n,'acondenser,
one terminal of which ig subjected to the ac--

40

* 8upplying positive instead of negative eloc.

- trieity to plate P, The scurce 8-maybe any
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, ner,aa,bype:iodiqaliyihterruptiﬁgorrythmic-‘
ally varying the current .gaxciting‘the source,
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‘nay be excited by altaching

.dischiarge circuit connected

-controller ‘¢o

‘of & wheel, with conducting and ingulating’

‘numberof turps, to the onds of which is con-
nected a recelver R, ‘The_terminals of ‘the
.condenser being connected, i '

‘secondary s to induced currents, which oper--

. ing the rays E
~daring thoge Periods when the‘y are product-.
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Ut one terminal k, generally of
aluminium, in the form of bhalf a sphers, with
% plain polished: sarface on the front. side,

rom which' the Streams ‘are-thrown of. It
; it'to one of the'
sufficiently high

me, having

terminals of.anf‘y genorator of
be used it iy important that the tube be ex-
a high degree, as otherwise it might
prove entirely ineffective, . The working or
ischar, to the terminalg.
T T! of tho condenser ineludes in this case
the primary Dof a transformer and 5 eirenit-

.ene armsature of

mprising ‘a -fixed terminal’ or

movable terminal {*in the sh ape

brush { and a

segments, which may be rotated af an arbi:
trary speed- by any guitable medns. - In-in-,

ductive relation to the Primary wire. or goi] T
isa Becondary s, usnally of & mueh greator

Tays or stresms of matter are emitted from
the same, which eonvey g positive charga to
the piate P and-cqndenserflerminal T, while
terminal T ig continuously receiving nega-
tive eleotricity from the plate P/,
-bafo_re'explained, resalts in an accumilation
of electrical energy in the condenser, which
goes on a3 long as the cirenit including the
primary pis interrupted. er
cuit is closed owing to the rotation of the

ate the receiver R.. o . : _
It is elesr from what has been atated above
that if the termina]l T is connected to & plate

tricity the Tays should convey negative elee--

symmetrical alternating currents are em-
ployed, proyision shodld be made Tor allow-
to fall upon the Plate P only

radiations of the source

} be st(:ipped or inter-
cepted or their

Intensity varied in any man--

{ e set in operation when a
Predetermined amount of energy is stored in-

‘for ch 1 'mat 7
cuit conneoted with the condenser-terminals, '
‘a cirewit-controller therein

in the condenser,

‘the condenser when
| 88 set forth. -+~

-18 closed, s set forth,

thocondens’ermay oused in lien of thedevice |

9

i;speciﬁcall}td'eécr‘_ib'ed with reference to Fig.2
-andalsothabthesp‘ecialdemilsofconstruction .
‘and arrangement of the several parts of the

‘apparatas ‘may he very greatly varied with..

out departure from the invention.
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 Having deseribed my inveation, what T

“elaim ig—-. 7 . oL

‘1. An apparatus for atilizing radiant en-
‘ergy, comprising in combingtion a condenser,
' which is subjected to the ac- o

tion of rays or radiations, independent means
for charging th_e'othi‘ararmatura,-a,circult and
Apparatus therein adapted to be operited or
controlled by i

as set forth. - o A
- 2. An apparatus for utilizing radiant en-

the discharge of the condénser,
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ergy, comprisingin combination, acondenser, -

-

One armature of whioch

| tion.of rays or radiations, independent means

for eharging the other armatnre, a local oir.
ouit eounécted with the

Acircait-controller therefn and meansadapted

aonde_nsar-tarmiuals, ‘

18 subjeoted to the ap-
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to be operated or controlled hy the discharge

. | of the condenser when the local cirenit 'ig

closed, s set forth,, L o :
3. An apparatus for utilizing radiaat en-

ergy, comprising in combination, a condenser,-
‘one terminal of which is gubjected to the ae-

tion of

dependent for op-
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eration on a given rise of potentialin the con- _

demnser, and devices operated by the discharge
of -the " condenser when the local’
closed, as set forth, '

4. An apparatus for utilizing radiant on-

tion of. rays or, radis
which is connected i
and apparatus therein adapted to be operated
by the discharge of the accumulited snargy
as set forth, = -

8. An apparatus for utilizing radiant en-
ergy, comprisingin\eomhihation‘,‘a‘ condenser,
one terminal of which is sitbjected to the ac-

t | tion of rays or radiations and the other of
" which is connected with the ground, a local

oircuit connected with the' condenser-termi.

.hals, 8 circuit-controlle‘r.‘th‘erain and means
adapted to be operated by the ‘discharge of
the local circnit is closed, .

6. An apparatus for utilizing radiant en-

ergy, comprising in combination,s condenser,
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cireuit is -

ros

ations, and the.other of -
with the ground, a cireuit .
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one terminal of which'is__subjeetedto_ the ag.

tion of rays or radiations -and - the other of
| ‘which is

connected with the ground, s Jocal
circuit connected with the condenser-termi-
nals, a eircuit-controller therein adapted to
beoperated by a given rise of potentia in the

condenser, and devices operated by the dis-

charge of the condenser when the local cirenit

7. Au apparatus for. utilizing radiant _;an-
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ergy, comprising & condenser, having one ter-
minal eonnected to earth and the other to an
elovated conducting-plate, which is adapted
to receive the rays from & distant source of
5 radiantenergy, s ocal cireuit connected with
the econdenser-lerminals, & receiver therein,
and a cireuit - controller therefor which is

685,957

adapted to be operated by a given rise of po-
tential in the condenser, as set forth.

NIEOLA TESLA.
Witnesses:

M. LawsoN DYER,
RIcHARD DOROVAN.
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