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Té}_ all whom it maif concern: |
Be it known that I, Joan STONE STONE, a

citizen of the United States, and a resident of

(ambridge, in the county of Middlesex and
State of Massachusetts, have invented a cer-
tain new and useful Improvement in Space
Telegraphy, of which the following is a speci-

fication.
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which may be a step-up transformer.

This invention relates to the art of trans-
mitting intélligence from one station to an-

other by means of electromagnetic waves

without the use of wires to guide the waves to
their destination; and it relates more particu-
larly to the system of such transmission In
which the electromagnetic waves are devel-

oped by producing electric vibrations 1n an

elevated conductor, preferably vertically ele-
vated. In my Letters Patent No. 714,756,
dated December 2, 1902, I have described

such system of space telegraphy in which

forced simple harmonic electric vibrations are
developed in an elevated conductor by means

of a sonorouis or persistently-oscillating cir--
cuit associated therewith.

In this system and
in other systems of space telegraphy in oper-

‘ation to-day it has been found necessary to

employ elevated transmitting or radiating con-
ductors of considerable height in order to
transmit appreciable amounts of energy by
electromagnetic waves over commercial dis-
tances. | | ' - ]

This invention consists of an apparatus for
transmitting large amounts of energy by elec-
tromagnetic waves without the use of the high

vertical conductors heretofore employed.

The invention may be best understood by
having reference to the drawings which ac-

‘company and form a part of this specification.

In the drawings, Figures 1 and 2 represent
two embodiments of my invention whereby

the employment of a high vertical conductor |

is rendered unnecessary.

In the figures, A is an alternating-current |
 generator adapted to develop currents of high

frequency. kAisakey. Misa transformer,
I: 12
are the primary and secondary windings of

the transformer M. L/ is an inductance. A%

‘actance at the driving -

l 1s an elevated conductor consisting of ﬁ_metal |
plate preferably circular -in form and paral-

lel to earth and whose diameter, and consc-
quently whose periphery, 1s preferably great
compared to its distance from the oround.
However, a metallic plate of any other shape
or any other suitable laterally-extending con-
ducting member may be employed, and pref-
erably its distance from the ground should be
small compared to its smallest dimension.
The member V and its. connection o I: K to
earth constitute an elevated-conductor sys-
tem. However, any other suitable form of
elevated-conductor system may be employed

in combination with the high-frequency al-

ternating-current generator A, as hereinafter
pointed out. = - | | o

The reactance at the driving-point ¢ for
slow frequencies is determined by the capac-
ity of the plate V with respect to earth and
varies as the area of this plate and inversely
as its separation from earth. As the fre-
quency is increased the reactance at thedriv-
ing-point o is in the nature of a capacity re-
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actance and diminishes as the frequency 1n- -

creases, finally becoming zero when the fre-.

quency is equal to the’ fundamental frequency

1 of the elevated-conductor system. Forany

further increase in frequency from this. point
the reactance at the driving-point ¢ becomes
‘n the nature of an inductance reactance,
which increases as the frequency 1s further
increased, the curve which shows. the varia-
tion of reactance with frequency becoming
asymptotic with the ordinate drawn 1n the
positive direction from the point on the axis

of abscissee representing the first harmonic 27

of the fundamental frequency n. Asthefre-
quency passes through the value 2" the re-
point o suddenly
changes from an inductance reactance of in-
finite value to a capacity reactance of infinite
value, the curve which shows the variation of
reactance with frequency being asymptotic to
the ordinate drawn in the negative direction

from the point on the axis of abscissa repre-

senting the first harmonic 2" of the funda-
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mental frequency n. When the frequency 1s




equal to the first harmonic 2" and the react- |

ance at the driving-point o is infinite, the ele-

vated-conductor system refuses to vibrate— |

/..y the elevated-conductor system is then
5 equivalent in Iength to a half-wave length of
the oscillations impressed upon it. As the
frequency is further increased from the first
harmonic the capacity reactance agaln wanes,
beeoming zero when the frequency is equal
to the second harmonic 3" of the fundamental
frequency », and so on. In other words, the
curve showing the variation of reactance at
the driving-point o with frequency is a dis-
contiuous curve, which is zero when the fre-
quency 1s equal to the fundamental frequency
2, which passes from plus Infinity to minus
intinity as the frequency passes through the
value 2", which is zero when the frequency is
3", which passes from plus infinity to minus
Infinity as the frequency passes through the
value 4", which is zero when the frequencyis
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5% and so on, the positive values of said curve

representing inductance reactances and the

negative values thereof representing capacity
25 reactances.
quency high compared with the alternating-
current generators of commerce is connected
In series with the primary winding 1I; of the
transformer M, whose secondary I. has large
inductance to reduce the frequency of the
fundamental of the elevated-conductor sys-
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tem to the frequency of the currents devel- .

‘oped by the generator. |

Inasmuch as the frequency of the currents
developed by the generator A is fixed, an in-
ductance-coi] 1. may be included in the con-
ductor o I: E to attune the fundamental of the
elevated-conductor system to such frequency
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10
- multiple or submultiple thereof—and under
. certain conditions a condenser may be so em-
ployed, as explained in my application, Serial
No. 182,634, filed November 25, 1903, of
which this application is a division.
An alternating - current’ generator of the
well-known type developed by Nikola Tesla
may be used-for the purposes of this Invention.
I do not wish to be limited to the precise
5o form of elevated-conductor or electromag -
netic-wave-radisting svstem herein described,
inasmuch as many modifications may be made
therein. without departing from the spirit of
my invention. - S

It is obvious that an alternatine-current

generator of high frequency may be employed
advantageously with many forms of elevated-
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- conductor or electromagnetic-Wave_—ra,dlatmg
systems of the more usual type, and there.
tore I claim, broadly,
elevated-conductor
radiating systems with an alternating-current
generator of high frequency for directly
creating electrical

6o

- An alternating-current generator A of fre.

or to some harmonic theréeof—;. ¢., t0 some

the combination of such"
or electromagnetic-wave-

oscillations therein without _

767,990

the interposition of the usual sparlk-producing

“apparatus.

I claim— - . : |
1. In a system of space telegraphy, an cle-~
vated-conductor system comprising a plate of
periphery large compared with 1ts distanee
above the earth and an alternating-current
generator of high frequency associated there-

with. - | |
2. In a system of space telegraphy, an ele-
vated-conductor system comprising a plate of

periphery large compared with ifc distance

above the earth, a conductor connecting said
plate to earth, a transformer whose second aAry

winding is serially connected in sald condue-

‘tor and an alternating-current generator of

high frequency connected with the primary
winding of said transformer.

3. In a system of space telegraphy, an ele-
vated-conductor system comprising a plate of
periphery large compared with its distance
above the earth, a conductor connecting said

plate to earth, an inductance-coil and the sec-

ondary winding of a transformer serially in-

cluded in said conductor and an alternating-

-current generator ot high frequ ency connected

with the primary winding of said transformer.

4. In a system of space telegraphy. an ele-
vated-conductor system comprising a plate of
periphery large compared with its distance
above the earth, an alternating-current gen-
erator of high frequency associated therewith,
and means for attuning the fundamental pe-
riod of said elevated-conductor system to the
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frequency of the currents developed by said

alternating-current generator or to some har-
monic ot said frequency. .
5. In a system of space telegraphy, an ele-

vated - conductor system comprising a later-

ally-extending cond ucting member and means
connecting said member to earth, in combina-
tion witha high-frequency alternating-current
generator for developing electric vibrationsin
said elevated-conductor system. |

6. In asystem of space telegraphy, an elec-
tromagnetic wave-radiating system and a hi oh-
frequency alternating-current generator asso-
clated therewith
a spark-producing apparatus.

7. In a system
tromagnetic wave-radiatin gsystem and a high-

frequency alternating-current generator con-

nected directly therewith.

8. Inasystem of space telegraphy, an elec-
tromagnetic wave -radiating system, a high-
frequency alternating - current generator
adapted to develop currents of definite fre-
quency associated therewith and means for
attuning the fundamental period of said radi-
ating system to the frequency of the currents
developed by said alternating-current gener-
ator or to some harmonic of said frequency. .

3. In asystem of space telegraphy, an elec-
tromagnetic wave - radiating system, a high-

without the interposition of

of space telegraphy, an elec-
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trequency alternating - current generator tromagnetic wave-radiating system serially
adapted to develop currents of definite fre- | connected with the secondary winding of a
quency associated therewithand an inductance transtormer, a high-frequency alternating-
for attuning the fundamental period of said | current generator connected with the primary 2¢
. radiating system to the frequency of the cur- | winding of said transformer and- means for
rents developed by said alternating-current attuning the fundamental period of said radi-
generator or to some harmonic of said fre- | ating system to the frequency of the currents
quency. | | - developed by said alternating-current gener-
10. In a system of space telegraphy, an elec- | ator or to some harmonic of said frequency. 25
10 tromagnetic wave-radiating system serially In testimony whereof I have hereunto sub-
" connected with the secondary winding of a | seribed my name this 11th day of February,
transformer in combination with a high-fre- | 1904. : '
quency alternating-current generator serially. | - JOHN STONE STONE.
| connected with the primary winding of said Witnesses: - |
15 transtormer. | | B BrAINERD T. JUDKINS,
11. In asystem of space telegraphy, an elec- (G. ApELAIDE HIGGINS.

It is hereby certified that in Letters Patent Na. 767,999, granted Augu:-st 16,'1904; |

upon the application of John Stone Stone, of Cam‘_bridge,"Massaﬁh usetts. for an improve-
.ment in ‘¢ Space Tglegra,phy,” erTors appears in the p;iﬁted speciﬁc:a;tion requiring coi_'.-'
rection, as follows: On page 1,.111 lines 85, 87;;aﬁd' 95;1:1]6 Symbol".‘Q“ & should read 2n;
~on page 2, in lines 1 a,ﬁd 18, the symbol “‘2-“1"""’-,’ should .rea,d.,@n, in lines 10 and 19 the
Sj.mbol .. gu” ghould read gn, in line 21 the ij'mbnl_ « 477 ghould read 4n, and in line 22
the symbol ¢ 5"’ should read 5n ; and that the_said Letters Pa.i:enti shdﬁld be read with
these corrections therein that the same may conform to'_ the record of the éase in the
Patent Office. . _ ' ' | ' - | . - o .

' Signedﬁnd sealed this_ﬂth day of July, A. D., 19.05. | | -

 [sEAL.] - ' - F. I. ALLEN,

Commassioner of Patents.
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Commassioner of Patents.
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Corrections in Letters Patent No. 767,999,

It is hereby certified that in Letters Patent Na. 767,999, granted August 16, 1904,
upon the application of John Stone Stone, of Cambridge, Massachusetts. for an improve-

ment in **Space Telegraphy,” errors appears in the prmted specification requiring cor-

' rection, as follows: On page 1,1n lines 85. 87,-and 95, the symbol « 2“7 should read 2n;

on page 2,in lines 1 and 18, the symbol . o¢ 7 ¢hould read 2a, in lines 10 and 19 the

symbol - 3" 7 should read 3», in line 21 the symbol “ 4" should read 4n, and in line 22

. the symbol “5"” should read sn; and that the said Letters Patent should be read with
. these corrections therein that the same may conform to the record of the case in the

| Patent Office.

Signed and sealed this 11th day of July, A. D.. 1905,
[SEAL. ] F. I. ALLEN,

Commissioner of Patents.
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