9&9..645 576, ' o
| | H "E‘ESE. A Patented Mar. 20, IQOQ

SYSTEH OF TRAHS!ISSIOH OF ELECTRICAL ENERGY.

| | (Appnuﬂmﬁledsept.s 1807.)
" {Reo ﬂudel)

 IKVENTOR

- ATTORNEYS,




I0

20

UNITED STATES

NIKOLA TESLA, OF NEW YORK,

PATENT OFFICE.

N. Y.

SYSTEM OF TRANSMISSION OF ELECTRICAL ENERGY;

SPEGIFICATION forming pa.rt of Letters Patent No. 645 576, dated March 20 1900
| Application filed September 2, 1897 Serial No. 650,343, (No modelJ

el T

To all whom 7t nuay coneermn:

Beitknown that I, NIKOLA TESLA, acitizen
of the United States, residing at New York, in

the county and State of New York, have in-
vented certain new and useful Improvements
in Systems of Transinission of Electrical En-
ergy, of which the following is a specification,
reference being had to the drawing accom-
panying and forming a part of thesame.
It has been well known heretofore that by
rarefying the air inclosed in a vessel its in-
sulating properties are impaired to such an
extent that it becomes what may be consid-

ered as a true conductor, although one of ad-

1111tted]y very high 1e51stance The practical
information in thls regard has been derived
from observations necessarily limited in their
scope by the character of the apparatus or
means heretofore known and the quality of
the eleetrical effeets producible. thereby.
Thus it has been shown by William Crookes
in his classical researches, which have so far

served as the chief source of knowledge of
this subject, that 21l gases behave as ewellent
insulators until rarefied to a pointcorrespond-
1ngtoa barometrie pressure of about seventy-
five millimeters, and even at this very low
pressure the discharge of a high-tension in-

~ductlon-coil passes through only a part of the
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attenuated gas in the form of a luminous
thread or are, a still further and considerable
diminution of the pressure being required to
render the entire mass of the gas inclosed in
a vessel conducting.
every particular so long as electromotive or
current impulses such as are obtainable with
ordinary forms of apparatus are employed, I

have found that neither the general behwml |

of the gases nor the known 1elat10ns between

electrica.l conductivity and barometric pres-

sure are in conformity with these observa-
tions when impulses are used such as are pro-
ducible by methods and apparatus devised
by me and which have peculiar and hitherto
unobserved properties and are of effective
electromotive forces, measuring many hun-

~dred thousands or millions of volts. Through

the continuous perfection of these methods
and apparatus and the investigation of the
actions of these current unpulses I have been

~ led to the discovery of certain highly-impor-
tant and useful facts which have hltherto been l ure, mth the den'ree of moisture contmned in

[ unknown.

While this is true in

- o g e

Amonn* theseand beai ing dllectly
upon the subject of my present apphcamon
are the following: First, that atmospheric or

| other gases,even Lunder nor ma,lpresqure,when

they are known to behave as perfect insula-
tors, are in a large measure deprived of their
dielectric propertleq by being subjected to the
inflanence of electromotive impulses of the

character and magnitude I have referred to

and assume conductmﬂ' and ‘other qualities

which have been so far observed only in gases

oreatly attenuated or heated to a high tem-

perature, and, second, that the conductivity
imparted to the air or gases increases very

rapidly both with the aurrmenta,tlon of the ap-
plied electrical pressure vand with the degree
of rarefaction, the law in thislatter respect be-
ing, however, quite different from that hereto-
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fore established. Inillustrationof these facts -

a few observations, which I have made with
app&ratus devised for the purposes here con-
templated, may be cited. Ifor example, acon-

duetor or terminal, to which impulses such as

those here considered are su pplied, but which
is otherwise insulated in space and is remote
from any conducting-bodies, is surrounded
by a luminous flame-like brush or discharge
often covering many hundreds or even as
much as several thousands of square feet of

surfaece, this striking phenomenon clearly at-

testing the high degree of conductivity which
the atmosphele attains under the influence
of the immence electrical stresses to which it
is subjected. This influence is, however, not
confined to that portion of the atmosphme
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which is discernible by the eye as luminous.

and which, as has been the case in some 1in-
stances actually observed, may fill the space
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within a spherical or. eylindrical envelop of |

a diameter of sixty feet or more, but reaches

out to far remote regions,the msul&tm o quali-

ties of the air bemg, as I have ascelta,med
still sensibly impaired at a distance many
hundred times that through which the lu-
minous discharge projects from the terminal
and in all probability much farther. The dis-
tance extends with the increase of the elec-
tromotive force of the impulses,with the dimi-
nution of the density of the atmosphere, with

‘the elevation of the active terminal above the
ground, and also, apparently, in aslight meas-
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the air. I have likewise observed that this
region of decidedly-noticeable influence con-

~linnously enlarges as time goes on, and the

discharge is allowed to pass not unlike a con--

5¥agration which slowly spreads, this being

IO
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possibly due to the gradual electrification or
ionization of the air or to the formation of
less insulating gaseous compounds. It is,
furthermore, a fact that such discharges of
exireme tensions, approximating those of
lightning, manifest a marked tendency to pass
upward away from the ground,which may be
due to electrostatic reptlsion, or possibly to
slight heating and consequent rising of the

electrified or ionized air. These latter ob- |

servations make it appear probable that a dis-
charge of this character allowed to escape
into the atmosphere from a terminal main-
tained at a great height will gradually leak

through and establish a good conduecting-path

to more elevated and better conducting air
strata, a process which possibly takes place

~ 1n silent lightning discharges frequently wit-

- the area covered by theé flame discharge men-
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nessed on hot and sultry days. It will be
apparent to what an extent the conduetivity

imparted to the air is enhanced by the in-

crease of the electromotive force of the im-
pulses when it is stated that in some instances

tioned wa8 enlarged more than sixfold by
an augmentation of the eleetrical pressure,
amounting scarcely tomore than fifty per cent.
As to the influence of ‘rarefaction upon the
electric conductivity imparted to the gases it

Is noteworthy that, whereas the atmospheric,
or other gases begin ordinarily to manifest

this quality at something like seventy-five
millimeters barometric pressure with the im-
pulses of excessive electromotive force to
which I have referred, the conduectivity, as
already pointed out, begins even at normal
pressure and continuously increases with the
degree of tenuity of the gas, so that at, say,
one hundred and thirty millimeters pressure,
when the gases are known to be still nearly
nerfect insulators for ordinary electromotive

forces, they behave toward electromotive im-

pulses of several millions of volts like excel-
lent conductors, as though they were rarefied
to a much higher degree. By the discovery
of these facts and the perfection of means for
producing in a safe, economical, and thor-
oughly-practicable manner current impulses
of the character described it becomes possible
totransmit through easily-accessible and.only
moderately-rarefied strata of the atmosphere
electrical energy not merely in -insignificant

quantities, such as are suitable for the oper-

ation of delicate instruments and like pur-
poses, but also in quantities suitable for in-
dustrial uses on a large scale up to practically
any amount and, according to all the experi-
mental evidence I have obtained, to any ter-
restrial distance. To conduce to a better un-
derstanding of this method of transmission
of energy and to distinguish it clearly, both

- 1n its theoretical aspect and in its practical

[ bearing, from other known modes of trans-
mission, it is useful fo state that all previous
efforts made by myself and others for trans-
mitting electrical energy to a distance with-
out the use of metallic conductors, chiefly
with the object of actuating sensitive receiv-
ers, have been based, in so far as the atmos-
phereisconcerned,upon those qualities which
1t possesses by virtue of its being an excel-
lent insulator, and all these attempts would
have been obviously recognized as ineffective
if not entirely futile in the presence of a con-
ducting atmosphere or medium. The utili-

i zation of any conducting properties of the

H

has been hitherto out of the question in the
absence of apparatus suitable for meeting
l the many and difficult requirements, although
it has long been known or surmised that at-
mospheric strata at great altitudes—say fif-

teen or more miles above sca-level—are, or

should be, in & measure, conducting; but as-
suming even that the indispensable means
should have been produced then still a diffi-
culty, which in the present state of the me-
chanical arts must be considered as insuper-

air for purposes of transmission of energy
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able, would remain—namely, that of main-

taining terminalsatelevationsof fifteen miles
or more above the level of the sea. Through
my discoveries before mentioned and the pro-
duction of adequate means the necessity of
maintaining terminals at such inaccessible
altitudes is obviated and a practical method
and system of transmission of energy through
the natural media is afforded essentially dif-
ferent from all thoseavailable up to the pres-
ent time and possessing, moreover, this im-
portant practical advantage, that whereasin
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all such methods or systems heretofore used

or proposed but a minute fraction of the total
energy expended by the generator or trans-
mitter was recoverable in a distant receiving
apparatus by my method and appliances it
18 possible to utilize by far the greater por-
tion of the energy of the source and in any
locality -however remote from the same. |
Expressed briefly, my present invention,
based upon these discoveries, consists then
in producing at one point an electrical pres-

sure of such character and magnitude as to.

cause thereby a current to traverse elevated
strata of the air between the point of genera-
tion and a distant point at which the cnergy
i8 to be received and utilized.

In the accompanying drawing a general
arrangement of apparatus is diagrammatic-
ally illustrated such as I contemplate em-
ploying.n the carrying out of my invention
on an industrial scale—as, for instance, for
lighting distant cities or districts from places
where cheap power is obtainable.

Referring to the drawing, A is a coil, gen-

erally of many turns and of a very large di-
ameter, wound in spiral form either about a
magnetic core or not, as may be found nee-
essary. C is a second coil, formed of a con-
| duetor of . much larger section and smaller
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length,wound around and in proximity to the
coll A. In the transmitting apparatus the
coil A constitutes the high-tension secondary
and the eoil C the primary of much lower
tension of a transformer. In the ecirecuit of
the primary C is included a suitable source
of currentG. One terminal of the secondary
A is at the center of the spiral coil, and from
this terminal the current is led by a conduc-
tor B to a terminal D, preferably of large
surface, formed or maintained by such means
as & balloon at an elevation suitable for the

- purposes of transmission, as before described.

IS
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The other terminal of the secondary A is con-
nected to earth and, if desired, also to the
primary in order that the latter may be at
substantially the same potential as the adja-
cent portions of the secondary, thus insuring
safety. At the receiving-station a trans-
former of similar construction is employed:

- bub in this case the coil A’ of relatively-thin

transformer.,

‘wire, constitutes the primary and the coil (',

of thick wire or cable, the secondary of the
In the circuit of the latter are
included lamps I., motors M, or other devices
for utilizing the current. The elevated ter-
minal D’ is connected with the center of the

- coil A', and the other terminal of said coil is
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connected to earth and preferably, also, to
the coil C' for the reasons above stated.

It will be observed that in coils of the char-
acter described the potential gradually in-
creases with the number of turns toward the
center, and the difference of potential be-
tween the adjacent turns being compara-

tively small a very high potential, imprac-

ticable with ordinary coils, may be success-

fully obtained. It will be, furthermore, noted

that no matter to what an extent the coils
may be modified in design and construction,
owing to their generalarrangement and man-
ner of connection, as illustrated, those por-
tions of the wire or apparatus which are
highly charged will be out of reach, while
those parts of the same which are liable to
be approached, touched, or handled will be
at or nearly the same
jacent portions of the ground, this insuring,
both in the transmitting and receiving appa-
ratus and regardless of the magnitude of the
electrical pressure used, perfect personal
safety, which is best evidenced by the fact
that although such extreme pressures of many

millions of volts have been for a namber of

years continuously experimented with no in-
jury has been sustained neither by myself or
any of my assistants. |

The length of the thin-wire coil in each
transtformer should be approximately one-
quarter of the wave length of the electric dis-
turbance in the circuit, this estimate being
based .on the velocity of propagation of the
disturbatice through the coil itself and the
circuit with which it is designed to be used.

By way of illustration if the rate at which

the current traverses the circuit, including

- the coil, be one hundred and eighty-five thou-

potential as the ad-

i

sand miles per second then a frequency of
nine hundred and twenty - five
would maintain nine hundred and twenty-five
stationary waves in a circuitone hundred and

eighty-five thousand mileslongand each wave

would be two hundred miles in length. For
such a low frequency, to which I shall resort
only when itds indispensable to operate mo-
tors of the ordinary kind under the condi-
tions above assumed, I would use a secondary
of fifty miles in length. By such an adjust-
ment or porportioning of the length of wire
in the secondary coil or coils the points of
highest potential are made to coincide with
the elevated terminals D D’, and it should be
understood that whatever length be given to

the wires this condition shonld be complied

with in order to attain the best results.

-~ As the main requirement in carrying out
my invention is to produce currents of an ex-
cessively-high potential, this object will be
facilitated by usinga primary current of very
considerable frequency, since the electromo-
tive force obtainable with a given length of
conductor is proportionate to the frequency;
but the frequency of the current is in alarge
measure arbitrary, for if the potential bo

~sufficiently high and if the terminals of the

coils be maintained at the proper altitudes
the action deseribed will take place, and a
current will be transmitted through the ele-
vated air strata, which will encounter little
and possibly even less resistance than if con-
veyed through a copper wire of a practicable
size. Accordingly the construetion of the ap-
paratus may be in many details greatly va-
ried; butinordertoenableany person skilled
in the mechanical and -electrical arts to util-

per second
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1z¢ to advantage in the practical applications”

of my system the experience I have so far
gained the following particulars of a model
plant which has been long in use and which
was constructed for the purpose of obtaining
further data to be used in the carrying out
of my invention on a large scale are given.
The transmitting apparatus was in this case
one of my electrical oscillators, which are
transformersof aspecial type,now well known
and characterized by the passage of oscilla-
tory discharges of a condenser through the
primary. The source G, forming one of the
elements of the transmitter, was a condenser
of a capacity of about fourone-bundredthsofa
microfarad and was charged from a gener-
ator of alternating ecurrentsof fifty thousand

“volts pressure and discharged by means of a
mechanically-operated break five thousand

times per second through the primary C. The
latter  consisted of a single turn of stout
stranded cable of inappreciable resistance

and-of an inductance of about eight thousand
centimeters, the diameter of the loop being

very nearly two hundred and forty-four cen-
timeters. The total inductance of the pri-
mary circuil was approximately ten thonsand
ceniimeters, so that the primary cirenit vi-
brated gencrally. aceording to adjustment,

1110 :
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from two hundred and thirty thousand to two | derstood that if thelatter be reduced a greater
 hundred and fifty thousand times per second. | ratio of transformation should be resorted to,
- The high-tension coil A.in the form of a flat

spiral was composed of fifty turns of heavily-
insulated cable No. 8 wound in one single
layer, the turns beginning closé to the pri-
mary loop and ending near its center.
outer end of the secondary or high-tension
coil A was connected to the ground, as illus-
trated, while the free end was led to a termi-
nal placed in therarefied air stratum through
which the energy was to be transmitted,
which was contained in an insulating-tube of
alength of fifty feet or more, within which a
barometric pressure varying from about one
hundred and twenty to one hundred and fifty

" millimeters was maintained by means of a

mechanical suction-pump. The receiving- |

transformer was similarly proportioned, the
ratio of conversion being the reciprocal of

that of the transmitter, and the primary high-

tension coil A’ was connected, as illustrated,
with the end near the low-tension coil C’ to
the ground and with the free end to a wire
or plate likewise placed in the rarefied air
stratum and at the distance named from the
transmitting-terminal. The primary and sec-

- ondary circuits in the transmitting apparatus

being carefully synchronized, an electromo-
tive force from two to four million volts and
more was obtainable at the terminals of the
secondary coil A, the discharge passing freely
through the attenuated air stratum main-

~ tained at the above barometric pressures, and

13

it. was easy under these conditions to trans-
mit with fair economy considerable amounts
of energy, such as are of industrial moment,
tothe receiving apparatus for supplyingfrom

-~ the secondary coil C' lamps L or kindred de-
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vices. The results were particularly satis-
factory when the primary coil or system A’,

with its secondary C', was carefully adjusted,

so as to vibrate in synchronism with the
transmitting coilorsystem AC. 1Ihave, how-

ever, found no difficulty in producing with |
~apparatus of substantially the same design
-and construction electromotive forces exceed-

ing three or .four times those before men-
tioned and have ascertained that by their
means current impulses can -be transmitted
through much-denser air strata. By the use
of these I have also found it practicable to
transmit notable amounts of energy through
air strata not in direct contact with the trans-
mitting-and receiving terminals, but remote
from them, the action of the impulses, in ren-
dering conducting air of a density at which
it normally behaves as an insulator, extend-

ing, as before remarked, to a considerable
distance.

A was, as will be seen, in the preceding in-
stance, not so much due to a large ratio af
transformation as to the joint effect of the
capacities. and inductances in the synchro-

The |

The high electromotive force ob-
,_ta.ined at the terminals of coil or conductor

especially in cases in which it may be deemed
of advantage to suppress as much as possible,
and particularly in the transmitting-coil A,
the rise of pressure due to the above effect
and to obtain the necessary electromotive
force solely by a large transformation ratio.

Whileelectromotive forces such as are pro-
duced by the apparatus just described may
be sufficient for many purposes to which my
system will or may be applied, I wish to state
that I contemplate using in an industrial un-
dertaking of this kind forces greatly in ex-
cess of these, and with my present knowledge
and experience in this novel field I would es-

timate them to range from twenty to fifty

million volts and possibly more. By the use
of these much greater forces larger amounts
of energy may be conveyed through the at-
mosphere to remote places or regions, and the
distance of transmission may be thus extend-
ed practically without limit. |

As to the elevation of the terminals D D’

it is obvious that it will be determined by a.

number of things, as by the amount and qual-
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ity of the work to be performed, by the local

density and other conditions of the atmos-
phere, by the character of the surrounding
country, and such considerations as may pre-
sent themselves in individual instances.
Thus if there be high mountains in the vi-
cinity the terminals should be at a greatler
height, and generally they should always be,
if practicable, at altitudes much greater than
those of the highest objects near them in or-
der to avoid as much as possible the loss by
leakage. Insome cases when small amounts
of energy are required the high elevation of
the terminals, and more particularly of the

receiving - terminal D’, may not be neces-

sary, since, especially when the frequency of
the currents is very high, asufficient amount
of energy may be collected at that terminal

by electrostati¢ induction from the upper air

strata, which are rendered conducting by the
active terminal of the transmitter or through
which the currents from the same are con-
veyed. !

With reference to the facts which have been

95

I10C

105

110

115

pointed out above it will be seen that the al-

titudes required for the transmission of con-

siderable amounts of electrical energy in ac-
cordance with this method are such as are

easily accessible and at which terminals can
be safely maintained, as by the aid of cap-
tive balloons supplied continuously with gas
from reservoirs and held in position securely
by steel wires or by any other means, dbvices,

or expedients, such as may be contrived and

perfected by ingenious and skilled engineers.
From my experiments and observafions I

conclude that with electromotive impulses

not greatly exceeding fifteen or twenty mil-
lion volts the energy of many thousands of

nized circuits, which effect is enhanced by a | horse-power may be transmitted over vast

high frequency, and it will be obviously un- i distances, measured by many hundreds and
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even thousands of miles, with terminals not
more than thirty to thirty-five thousand feet
above the level of the sea, and even this com-
paratively-small elevation will be required
chiefly for reasons of economy, and, if de-
sired, 1t may be considerably reduced, since
by such means as have been described prac-
tically any potential that is desired may be
obtained, the currents through the air strata

may be rendered very small, whereby the loss

in the transmission may be reduced. |

It will be understood that the tmn%mltlmw
as well as the receiving coils, transformers,
or other apparatus may e in some cases mov-
able—as, for example, when they are carried
by vessels floating in the air or by ships at
sea. In such a case, or generally, the con-

‘nection of one of the terminals of the high-

tension coil or coils to the ground may not be

permanent, but may be intermittently orin-

- duetively established, and any such or simi-
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- not wish tolimit myself in this respect.

lar modificatious I shall consider as within

the scope of my invention. |
While the description here given contem-

plates chiefly a method and system of energy

transmission to a distanceé through the natu-
ral media for industrial purposes, the princi-
Pples which I have herein disclosed and the ap-
paratus which 1 have shown will obviously
have many other valuable uses—as, for in-

stance, when it is desired to transmit intelli-

agible messages to great distances, or to illu-
minate upper strata of the air, or to produce,
designedly, any useful chanﬂ'es in the condi-
tion of the atmosphere, or to inanufacture
from the gases of the same products, as nitric
acid, fertﬂumfr compounds, or the like, by
‘he action of such carrent impulses, for all
of which and for many other valuable pur-
poses they are eminently suitable, and I do
Ob-
viously, #lso, certain featuresof my invention
here dISCIOSed will be useful as disconnected

 from the method itself—as, for example, in

50

“ture of a

other systems of energy transmission, for

whatever purpose they may be intended, the
transmitting and receiving transformers ar-

ranged and connected as lllustrated the fea-

to an elevated terminal and adjusted so as

to vibrate in synchronism, the proportioning

of such conductors or cculs—- as above.speci-
fied, the feature of a Iecewm#-transfonner
with its primary connected to “earth and to

an elevated terminal and having the opera-

~ tive devices in its secondary, and other. fea-

6o

tures or particulars, such as have been de-
scribed in this speecification or will readily
suggest themselves by a perusal of the same.

1 do not claim in this application a trans-

former for developing or converting currents
of high potential in the formherewith shown
and described and with the two coils con- :

transmitting and receiving coil or
eonductor both connected to the r_rrmmd and .

| 2, '1'897, No. 593,138, nor do I eclaim herein

the apparatus employed in carrying out the
method of this application when such appa-
ratus is specially constructed and arranged

70

for securing the. particular object sought in

the present invention, as these last- named
features are made the subject of an applica-
tion filed as a division of this application on
February 19, 1900, Serial No. 5,730.

What I now clalm 18—

1. The method hereinbefore described of
fransmitting cleetrical energy through the.

natural media, which consists in preduemﬂ'

at a gencrating-station a very high electrical

pressure, causing thereby a propagation or
flow of electrical energy, by conduction,
through the earth and the air strata, and col-
leetlnn' orreceiving at a distant point ‘the elec-

trical energy so propafrated or caused to flow.

2. The method hereinbefore described of
transmitting electrical energy, which consists

in preducing at a gencrating-station a very

high electrical pressure, conduecting the cur-

rent caused thereby to earth and to a termi-
nal at an elevation at which the atmosphere

serves as a conductor therefor, and collecting

15
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the current by a second elwated teunmal at

i a distance from the first.

3. The method hereinbefore described of
transmitting electrical energy ‘through the
natural media, which consists in producing

between the earth and a generator-terminal
elevated above the same, at a generating-sta-

tion, a sufficiently-high electromotive force to
render elevated air strata conduecting, caus-
ing thereby a propagation or flow of electrical
energy, by conduction, through the air strata,

“and collecting or raceiving at a point distant
from the generating-station the electrical

energy so propag ated or caused to tlow.
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4, The method hereinbefore deseribed of

transmitting electrical energy through the
natural media, which consists in producing
between the earth and a generator-terminal
elevated above the same, at a generating-sta-

tion, a sufficiently-high electromotwc force to

render the air strata at or near the elevated
terminal conducting,causing thereby a propa-
gation or flow of electrical energy, by conduc-
tion, through the air strata, and collecting or
recewmﬂr at a point distant from the gener-
atinrr-stdtlon the electrical energy so propa-
n'ated or caused to flow.

The method herembefoie described of -

tmnsmlttmg electrical energy through the
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natural media, which consists in producing

between:the earth and a. generator-terminal
dlevated above the same, at a generating-sta-

125

tion, electrical impulses of a suﬂlcwntly high

electromotive foree to render elevated air
strata conducting, causing thereby current
impulses Lo pass, by conduction, through the

- air strata, and collecting or receiving at a

- point dlstant from the "enemtmmstatlon the

130

nected together, as and for the purpose sét [ energy of the carrent lmpul‘;es by mneans of a
forth, having made these improvements the | circuit synchronized with the impulses.

suhject of a patent granted to me November

6. The method hercinbefore deseribed of
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tumcsamttuw electucal energy through the
natural medla which 001:15151:5 in producing
between the earth and a generator-terminal
elzvated above the same, at a generating-sta-
tion, electrical impulses of asuﬂielenﬂ) -high
eleetrmnom ve force torender the air strata at
or near the eclevated terminal conducting,
causing thereby current impulses to pass
through the air strata, and collecting or re-
ceiving at a point distant from the generat-
Ing - station the energy of the current im-
pulses by means of a circuit bynchromzed
~v1th the impulses.

. The method herembefore descmbed of
mansmlttmw electrical energy through the
natural medla which consists in pmduclnﬂ'
between the earth and a generator-terminal
clevated above the same, at a generating-
station, electrical 1mpulses of a wave length
SO related to the length of the generatlnﬂ'clr-
cuit or conductor as to produce the maximum
potential at the elevated terminal, and of
sufﬁclently-hwh electromotive force to ren-

der elevated air strata conducting, causing
thereby a propagation of electrical 1mpulses

through the air strata, and collecting or re-

eelving at a point dlstant from the frenerat-

mmstatlen the energy of such lmpnlaes by
means of a receiving-circuit having a length

of conductor mmﬂarly related to the wave

léngth of the impulses.

8 1T'he method hereinbefore: desembed of
transmitting electrical energy through the
natural medla which consists in producmﬂ'

between the earth and a _generator-terminal

elevated above the same, at a generating-sta-
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| tion, a sufficiently-high electromotlve force

torenderelevated air strata conducting, caus-
ing thereby a propagation or:flow of electmcal
energy through the alr strata, by conduction,
collecting or receiving the energy so trans-

mitted by‘ means of a receiving-circuit at a

point distant from the generating-station, us-
ing the receiving-circuit to energize a second-
ary cireuit, and operating translatmcr de-
vices by means of the energy so obtalned in
the secondary circuit.

9. The method hereinbefore descmbed of
transmitting electrical energy through the

natural medla, which consists in generatmn'

current impulses of relatwe]y-—low electromo-
tive force at a generating-station, utilizing
such impulses t0 energize the primary of a
transformer, generating by means of -such
primary cireuit 1mpulses in a secondary sur-
rounding by the primary -and connected to
the earth and to an elevated terminal, of suf-
ficiently-high electromotive force to render
elevated air strata conducting, causing there-
by impulses to be propagated thmugh the
alr strata, collecting or receiving the energy
of such impulses, at a point dlstant from the
generating-station, by means of a receiving-
cucmt eonnected to the earth and 10 an ele-
vated terminal, and utilizing the energy so
received to energize aseconda ry circuitof low
potentml st rroundmu‘ the receiving-circuit.

NIKOTLA TESLA.

Witnesses:
.M. LAWSON DYER
G. W. MARTLING.
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