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To all whom it may concern:

Be it known that I, Jorx SToNE STONE a
citizen of the United States and a resident of
Cambridge, in the county of Middlesex and

‘State of Massachusetts, have invented a cer-

tain new and useful Improvement in Space
Telegraphy, of which the followmﬁ 1S a specl-
fication.

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

other bv means of electromagnetic waves with-

- out the use of wires to O'ulde the waves to their

20

30

~ tromagnetic waves without the use of the high
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destination, and it relates more partlcularlv'

to the system.of such transmission in which

the electromagnetic waves are developed by

producing electric vibrations in an elevated
conductor, pr eferably vertically elevated.

In my Letters Patent No. 714,756, dated

December 2, 1902, I have described such Sy S-
tem of space telegraphy in which forced sim-
ple harmonic electric vibrations are developed
in an elevated conductor by means of a sono-
rous or persistently-oscillating circuit asso-

ciated therewith. In thissystem andin other

systems of space telegraphy 1n ‘operation to-
day it has been found necessary to employ

elevated transmitting or radiating conductors
of considerable helﬁ'ht 1n order to transmit

appreciable amounts of energy by electromag-

netic waves over commercial distances.

This invention consists of an apparatus for
transmitting large amounts of energy by elec-

vertical conductors heretotore employed.

The invention may be best understood by

~having reference to the drawing Wthh aQ,C-
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companies and forms a part of this specl
t1ion.

embodimenb of my invention whereby the em-

ployment of a high vertical conductor is ren-

~ dered unnecessary.

generator.

In the figure, A 1s an alternating-current
kisa key. M M’ aretransform-
ers, which may be step-up transformers. I: 1.
are the primary and secondary windings of
the transformer M. Lisaninductance. CC’
are condensers. s i1s a spark-gap. V 1s an

nca-

TIn the drawing the ficure represents one

| elevated conductor consisting of a metal plate,

preferably circular in form and parallel to
carth and whose diameter, and consequently
whose periphery, is preferably oreat com-
pared to its distance from the ground. How-

ever, 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 natural period of the sonorous circuit-

s C Ii Li is made equal to the fundamental
period of the elevated-conductor system, con-
sisting of the metal plate V or other suitable

1ts connection ¢ Iz K to earth or to some har-
monic-of said fundamental period, and for

this purpose the electromagnetic constants of
the sonorous circuit may be varied. A con-
‘denser C' may be connected 1n the circuit
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-laterallv extending conducting member and

o I. & for the purpose hereinafter set forth. |

The function of the auxiliary inductance L
is, as explained in my hereinbefore-mentioned
Letters Patent, to swamp the effect of the
mutual inductance between the sonorous cir-
cuit and the elevated-conductor system, and
thereby to reduce the complex of interrelated

“circuits to the equivalent of a system of cir-
cuits each having a single degree of freedom, |

so that sample ha,rmonlc electromaa'netle
waves of a frequency determined by the ca-
pacity and mducta,nce of the sonorous circuit
may. be r adiated.
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The reactance at the drwmw pomt 0 for' |

of the plate V with respect to earth and va-

ries as the area of this plate and inversely as

slow frequencies is determined by the capacity

its separation from earth. As the frequency

isincreased the reactance at the driving-point

0 is in the nature of a capacity reactance and
diminishes as the frequency increases,
becoming zero when the frequency 1s equal to
the fundament&l frequency » of the elevated-
conductor system. For any further increase

inally
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in frequency from this point the reactance at

the driving-point o becomes in the nature of
an inductance reactance, which increases as

the frequency is further iﬂcreased, the curve
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1, which passes from plus in
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the fundamental frequency ».

which shows the variation of reactance with

frequency becoming asymptotic with the or-
dinate drawn in the positive direction from
the point on the axis of abscissa representing
the first harmonic 2z of the fundamental fre-
quency 7. As the frequency passes through
the value 2n the reactance of the driving-
point o suddenly changes from an inductance
reactance of infinite value to a capacity react-
ance of 1nfinite value, the curve which shows
the variation of reactance with frequency be-
Ing asymptotic to the ordinate drawn in the
negative cdirection from the point on the axisof
abscissee representing the first harmonic 92 of
When the fre-
quency 1s equal to the first harmonic 22 and
the reactance at the driving-point o is infinite,
the elevated-conductor system refuses to vi-
brate—z. e., the elevated-conductor system is
then equal in length to a halt-wave length of
the oscillations impressed upon it. As the
frequency is further increased from the first

~ harmonic the capacity reactance again wanes,

becoming zero when the frequency is equal to
the second harmonic 32 of the fundamental
frequency n, and so on. In other words, the
curve showing the variation of reactance at
the driving-point 0 with frequency is a dis-

continuous curve, which is zero when the fre-

quency 1s equal to the fundamental frequency
| inity to minus
infinity as the frequency passes through the
value 2n, which is zero when the frequency is

8n, which passes from plus infinity to minus

infinity as the frequency passes through the
value 47, which is zero when the frequency
1s 57, and so on, the positive values of said
curve representing inductance reactances and
the negative values thereof representing ca-
pacity reactances. |

When the reactance at the driving-point o
1s an inductance reactance, a condenser of
suitdble value is inserted in the conductor o
I: K, as shown at (U, in order to balance said
reactance, so that the fundamental period of
the elevated-conductor systemn will be equal
to the frequency of the oscillations or vibra-
tions developed by the sonorous circuit s C I,
L or to some multiple or submultiple of such
frequency. |

This application is a division of my appli-

' cation, Serial No. 182,634, filed November 25,

19083.

I claim—

1. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its

distance above the earth and means, including

a condenser, connecting said plate to earth.
2. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its
distance above the earth and means, including
a concenser, connecting said plate to earth in
combination with means for developing elec-
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tric vibrations in said elevated-conductor sys-

tem.

3. In a system of space telegraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its
distance above the earth and means, including
a condenser, connecting said plate to carth in
combination with means for developing forced
electric vibrations in said elevated-conductor
system.

4. In a system of space teleeraphy, an ele-
vated-conductor system comprising a metallic
plate of periphery large compared with its
distance above the earth and means, includine
a condenser, connecting said plate to carth in
combination with means for developing foreed
simple harmonic electric vibrations i saic
elevated-conductor system.

5. In a system of space telegraphy. an ele-

vated-conductor system comprising a metallic

plate of periphery large compared with its
distance above the carth and means, includinge
a condenser, connecting said plate to carth in
combination with means for developing in said
elevated-conductor system electric vibrations
of a period equal to the fundamental period
of said elevated-conductor system or to some
harmonic of such fundamental period.

6. In a system of space telegraphy, an ele-
vated -conductor system comprising a later-
ally-extending metal plate and means, includ-
ing a condenser, connecting said metal plate
to earth.

7. Ina system of space telegraphy, an cle-
vated - conductor system comprising a later-
ally-extending conducting member and means,
including a condenser, connecting said meni-
ber to earth.

8. In a system of space telegraphy, an cle-
vated - conductor system comprisine a latoer-
ally-extending conducting member and means,
including a condenser, connecting said mem-
ber to earth in combination with means for
developing electric vibrationsin said elevated-
conductor system.

9. Ina system of space telegraphy, an ele-
vated - conductor system comprising a later-
ally-extending conducting member and means,
including a condenser, connecting said mem-
ber to earth in combination with means for

developing therein electric vibrations of a

period equal to the fundamental period of said
elevated - conductor system or to some har-
monic of such fundamental period.

10. In a system of space telegraphy, an cle-
vated-conductor system comprising a metallic
plate of periphery large compared with its
distance above the earth and means, includ-
Ing a condenser, connecting said plate to earth
In combination with a sonorous circuit for de-
veloping electric vibrations in said elevated-
conductor system.

11. Inasystem of space teleeraphy, an cle-
vated-conductor system comprising a metallic
plate of periphery laree compared with its
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- ber to earth in combination with a sonorous
circuit for developing electric vibrations in
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distance above the earth and means, including

a condenser, connecting said plate to earth

in combination with a sonorous circuit for de-

veloping therein electric vibrations of a pe-
riod equal to the fundamental period of said.
elevated conductor system or to some har-

monic of such fundamental period.

12. In asystem of space teleﬂ*raphy, an ele-

vated - conductor system comprising a later-
ally-extending conducting member and means,
including a condenser, connecting sald mem-

said elevated-conductor system.

13." In a system of space telegraphy, an ele-
vated-conductor system comprising a later-
ally-extending conducting member and means,
including a condenser, connecting sald mem-
ber to earth in combination with a sonorous
circuit for developing therein electric vibra-

tions of a period equal to.the fundamental

period of said elevated-conductor system or
to some harmonic of such fundamental period.

14. In a system of space telegraphy, means
for developing electric vibrations of definite
frequency associated with an elevated-con-

ductor system  comprising a metal plate of

periphery large compared with its distance
above the earth and a condenser for balancing
the reactance of said elevated-conductor sys-
tem for electric Vlbra,tlons of said deﬁmte
frequency.

15. In a system of space telegraphy, asono-
rous circuit for developing electrie vibrations
of definite frequency associated with an ele-

distance above the earth and a condenser for
balancing the reactance of the elevated-con-
ductor system for electric vibrations of said
definite frequency.

16. Ina system of space teleo‘raphy means

8

35
vated-conductor system comprising a metal =
plate of periphery large compared with 1ts
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for developing electric vibrations of definite

frequency associated with an elevated-con-

ductor system comprising a laterally-extend-

ing conducting member and a condenser for
balancmn* the reactance of the elevated-con-
ductor system for electrlc vibrations of said
definite frequency.

17."In a system of space telen‘raphy, 8 SONO-

‘rous circuit for developing electric vibrations

of definite frequency associated with an ele-

- vated -conductor system comprising a later-

ally-extending conducting member and a con-

‘denser for balancing the reactance of the ele-

vated-conductor system for electric vibrations
of said definite frequency.

In testimony whereof 1 have hereunto sub-
scribed my name this 11th day ot Febr uary,

1904.
J OHN STONE STONE. -
Wltnesses . -
 Bramvezp T. JUDKINS,
G. ADELAIDE HIGGINS.
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