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Be it knoWm that I, NIKOLA, TESTA, a citi 

Zem of the United States, residing at the bor 
Ough of Mamhattam, in the city of New York, 
counity and State of New York, have invented 
certain neW and useful ImprOwementS in Ap 
paratus for the Transmission of Electrical 
Efiergy, of Which the following is a specifica 
tion, reference being had to the draWing ac 
(companying and forming a part of the Same. 
This application is a division of an applica 

tion filed by me on September 2, 1897, Serial 
No. 650,848, entitled ** Systems of transmis 
sions of electrical energy,? and is based upon 
neW and useful features and combinationS of 
apparatuS ShOWn and described in Said appli 
(?ation for carrying out the method thereim 
disclosed and claimed. 
The imwention Which forms the Subject of 

my present application comprises a tranSumit 
ting coil or conductor in Which electrical cur 
Tents or Oscillations are produced and which 
is arranged to cause Such currentS or OScilla:- 
tionS to be propagated by conduction through 
the natural medium from one point to another 
1remote therefrom and a receiving coil or com 
dutctor at Such distant point adapted to be ex 
cited by the OScillationS Or CurrentS propa 
gated from the tranSmitter. 
This apparatuS is ShaOWn in the accompany 

ing draWring, Which is a diagrammatic illuS 
tration of the same. 
A is a COil, generally of many turnS and of 

a wery large diameter, W0und in Spiral form 
either' about a magnetic Core or not, aS may 
be desired. C is a Second coil formed by a 
conductor of much larger Size and Smaller 
length Wound around and in proximity to the 
coil A, 

. The apparatuS at One point is used aS a 
tranSmitter, the coil A in this case COnstitut 
ing a high-temSion, Secondary, and the coil C 
the primary, of much lower tension, of a trans 
former. : In the circuit of the primary C is in 
cluded a Suitable Source of Current G. One 
terminal of the Secondary A is at the center 
of the Spiral COil, and from this terminal the 
Current is led by a conductor B to a terminal 
ID, preferably of large Surface, formed or 
maintained by Such meanS aS a balloon at an 

elewation Suitable for the purp0SeS of tit?nS* 
mission. The other termimal of the Sec0ladary 
A is connected to earth, and, if desired, to 
the primary also, in order that the latter may 
be at Substantially the Same potential aS the 
adjacent portions of the Secondary, thuS im 
Suring safety. At the receiwing - Station a 
transformer of similar construction is emi 
ployed; but in this case the longer coil A' co11 
stitutes the primary, and the shorter coil C" 
the secondary, of the transformer. In the cir 
cuit of the latter are connected lampS IL, TmO 
tor's M, or other dewices for utilizing the cur 
rent. The elewated terminal ID' commects Witlt 
the center of the coil A", and the othe]]'' ter 
minal of said coil is connected to earth and 
preferably, also, to the Goil C' for the reasons 
abOWe Stated. ? 

The length of the thin Wire c0il in each 
transformer should be approximately ome 
quarter of the Wave length of the electric dis 
|turbance in the circuit, this estimate being 
based on the welocity of propagation of the 
disturbance 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 trawerSeS the circuit including 
the coil be one hundred and eighty-five thou 
Sand miles per Second then a frequency of 
mine hundred and tWenty-fiwe per Second 
Would maintain mine hundred and tWenty-five 
Stationary mOWes in a circuit one hundred 
and eighty-five thousand miles long and each 
Wave would be tWo hundred miles in length. 

For Such a loW frequency, which W'Ould be 
resorted to only when it is imdispensable for 
the operation of motors of the ordinary kind 
under the conditions abowe aSSumed, I Would 
use a Secondary of fifty miles in length. By 
Such an adjustment or proportioning of the 
length of Wire in the Secondary coil or coils 
the pointS Of highest potential are made to 
coincide with the elevated termimals ID ID', 
and it should be understood that whatewe1' 
length be given to the Wires this requirement 
should be complied With in order to obtain 
the best result.S. 

It will be readily understood that when the 
above-preScribed relations exist the best com 
ditionS for reS0mance betWeen the transmit 
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ting and receiwing circuitS are attained, and 
owing to the fact that the pointS Of highest pO 
tential in , the coils or COnductOrS A A' are 
coincident, With the elewated terminals the 
maximum floW of current Will take place in 
the two coils, and this, further, neceSSarily 
implies that the capacity and inductance in 
each of the circuits haWe Such Walues aS t0 
Secure the most perfect condition of SymchrO 
mism with the impressed OSQillationS. 
When the Source of current G is in Opera 

tion and produces rapidly pulsating or OScil 
|lating currents in the circuit of COil C, COr 
responding induced "currentS of • wery -much 
higher potential are generated in the Second 
ary coil A, and simce the potential in the same 
gradually increases with the number of turnS 
toward the center and the difference of poten 
tial between the adjacent turnS is compara,- 
tively Small a wery high potential impractica 
ble with Ordinary Goils may be SucceSSiwely 
Obtained. ~ 

. AS the main object for Which the apparatuS 
is designed is to produce a current of exceSS 
ively-high potential, this object is facilitated 
by using a primary current of wery consid 
erable frequency; but the frequency Of the 
óurrentS is in a large meaSure arbitrary, for 
if the potential be Sufficiently high and the 
termimals of the coils be maintained at the 
proper elewation where the atmosphere is 
1'arefied the Stratum of air will SerVe as a Con 
ducting medium for the current produced 
and the latter Will be tranSmitted through the 
air, With, it may be, ewem leSS resistance tham 
through.am ordinary conductor. ~ 

| AS to the elevation of the terminals ID ID', it 
is obvious that this is a, matter which will be 
determined by a number of things, as by the 
amount and quality of the work to be per 
formed, by the condition of the atmosphere, 
and also by the character of the Surrounding 
country. · Thus if there be high mountainS 
in the wicinity the terminalS Should be at a, 
greater height, and generally they should al 

of the highest objects mear them. · Since by 
the meanS deSCribed practically any potential 
that is desired may be produced, the currentS 
through the air Strata, may be wery Small, thuS 
ireducing the loSS in the air. 
The apparatus at the "receiving-Station re 

Sponds.to the . CurrentS propagated from the 
transmitter in a manner which will be well 
understood from the foregoing description. 
The-primary circuit of the receiver-that is, 
the thin Wire coil A'-is excited by the Cur 
rents propagated by conduction through the 
interwening natural medium from the tranS 
mitter, and these currents induce in the SeC 
ondary coil C' other currents which are util 
ized for operating the dewices included in the 
circuit thereof. 
Obwiously the receiving-coils, transform 

ers, or other apparatuS may be mowable-aS, 
for instance, When they are carried by a WeS 
Sel floating in the air or by a Ship at Sea. In 

649,621 

the former case the connection of one termi 
· mal Of the 1receiwing apparatus to the ground 
" might not be permament, but might be inter 
mittently or inductively established without 
departing from the Spirit of my invention. 

It is to be noted that the phenomenon here 
inWolwed in the transmission of electrical en 
ergy is one of true conduction and is mot to 
be confounded with the phenomena of elec 
trical radiation Which haVe heretOfore been 
Obserwed and Which from the Very mature and 
mode of propagation. Would render practically 
impOSSible the transmission of any appre 

} ciable amount of energy to such distances as 
are of practical importance. 
What I nOW claim as my in wention is 
1. The combination. With a transmitting coil 

or conductor connected to ground and to an 
elewated terminal respectively, and means for 
producing therein electrical currents or OScil 
|lations, of a receiwing coil or conductor simi 
larly connected to ground and to an elewated 
terminal, at a distance from the transmit 
ting-coil and adapted to be excited by ctur 
rentS caused to be propagated from the Same 

7? 
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by Conduction through the interwening mat- ~ ~ 
ural medium, a Secondary ComduCtOr in in 
ductive relation to the receiving-COnductor 
and dewices for utilizing the current in the 

95 

circuit of Said Secondary conductor, as Set ? 
fon'th. ~ 

2. The Combination with a transmitting coil 
or conductor hawing itS ends Commected to 
ground and to an elewated terminal reSpec 
tively, a primary Coil in inductive relation 
theretO and a Source of electrical Oscillations 
in Said primary circuit, of a receiving Conduc 
tor Or coil hawing itS ends connected to ground 
and to an elewated terminal respectively and 
adapted to be excited by currentS caused to 
be propagated from the tranSmitter through 
the matural medium and a Secondary circuit 
in inducti we relation to the receiving-circuit 
and receiving dewices Connected thereWith, 
aS Set forth. ~ 

8. The combination with a transmitting im 
Strument comprising a transformer hawing its 
Secoradary connected to ground and to an ele 
wated terminal respectively, and meanS for 
impreSSing electrical OScillationS upon itS pri 
mary, of a receiving instrument Comprising 
a, transformer hawing itS primary Similarly 
commected to ground and to an elewated ter 
minal, and a translating dewice connected 
With itS Secondary, the capacity and induct 
ance of the tWo transformers hawing Such 

TO5 
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Values as to Secure synchronism with the im- · 
preSSed OScillations, as Set forth. ~~ 

4. The combination. With a tranSmitting im 
Strument comprising an electrical · tramS 
former hawing itS Secondary connected to 
ground and to an elewated terminal respec• 
tiwely, and means for impressing electrical 
OScillationS upon its primary, of a receiving 
instrument comprising a transformer hawing 
its primary Similarly commected to ground 
and to an eleWated terminal, and a translate 
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ing dewice connected with itS Secondary, the 
capacity and inductance of the Secondary of 
the transmitting and primary of the receiw 

. |ing inStrumentS hawing Such Walues aS to Se 

2 O 

3O 

cure Synchronism With the impressed Oscilla 
tions, aS Set forth. 

5. The combination With a transmitting coil 
or conductOr connected to ground and an ele 
wated terminal respectively, and means for 
producing electrical currentS or OScillations 
in the Same, of a receiving c0il or conductor 
Similarly connected to ground and to an ele 
wated terminal and Synchronized With the 
transmitting coil or conductor, as set forth. 

6. The combination with a transmitting in 
Strument comprising an electrical trans 
former, ha.wing itS Secondary Connected to 
ground and to an elewated terminal respec 
tiWely, of a receiwing instrument comprising 
a transformer, hawing its primary similarly 
Connected to ground and to an elewated ter 
minal, the receiwing-coil being Synchronized 
With that of the transmitter, as Set forth. 

7. The combination with a transmitting coil 
Or conductor connected to ground and to an 
eleWated terminal respectiwely, and means for 
producing electrical currentS Or OscillationS 
in the Same, of a receiwing Coil or COnductOI' 
Similarly connected to ground and to an ele 
wated terminal, the said coil or coils hawing 
a length (equal to one-quarter, of the Whwe 

length of the disturbance propagated, aS Set 
forth. 

8. The combination With a transmitting Coil 
or conductor connected to ground and t0 an 
elewated terminal respectively, and adapted 
to cause the propagation of CurrentS Or OScil 
lations by conduction through the matural 
medium, of a receiving-circuit Similarly con 
nected to ground and to an elewated termi 
mal, and of a capacity and inductance Such 
that its period of wibration is the same as that 
of the transmitter, aS Set forth. ? 

9. The transmitting or receiwing circuit 
herein described, connected to ground and 
an elewated terminal respectively, and ar 
ranged in Such manner that the elewated ter 
minal is Charged to the maximum potential 
developed in the circuit, as Set forth. 

{0. The combination with a transmitting 
coil or conductor connected to ground and tO 
an elewated terminal respectively of a receiw 
ing-circuit hawing a period of wibration cor 
responding to that of the tranSmitting-circuit 
and Similarly connected tO ground and to an 
elewated terminal and SO arranged that the 
elewated terminal is cluarged to the highest 
potential deWeloped in the circuit, as set forth. 

NIIKOTA TESTA. 
Witnesses: ? ~ 

IPARKBR W. PAGE, 
MARCE}ITUS lBAI]]}Y, 
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