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To all wnomv it may concern

Be 1t known that I, JorN SToNE STONE, 2
citizen of the United States, and a resident of
Cambridge, in the county of Middlesex and
State of Massachusetts, have inveunted a cer-
tain new and useful Improvement in Space
Telegraphy, of which the tollowmu‘ 1S a Spem-
f]CELLlOH

My invention relates to the art of transmit-
ting intelligence from one station to another
by means of electromagnetic waves without
the use of wires to gmde the waves to their
destination; andit relates more particularly to
the system of such transmission in which the
electromagnetic waves are developed by pro-
ducing electric vibrations in an elevated con-
ductor, preferably vertically elevated.

In my Letters Patent No. 714,756, Dec. 2,
1902, and 1n other Letters Patent, I have de-
scribed a system of selective electric signaling

‘in which forced simple harmonie electric vi-

brations of definite frequency aredeveloped in
an elevated conductor by associating the lat-
ter with a sonorous or persistently oscillating
circuit capable of developing like vibrations
of corresponding frequency when itselectrical
equilbrium 1s disturbed. In this system of
selective space telegraphy an alternating cur-

‘rent generator or similar source of periodic-

ally varying electro motive force is employed
to charge a condenser in the sonorous circuit
an d ths Condeneer (hschal gIng across a spark

in Sclld cncmt .whlc,h._, by virtue of the mduct—
ance of the circuit, may be very persistent.
The forced electric vibrations developed in
the elevated conductor -cause the radiation
therefrom of simple harmonic electromagnetic
waves ot corresponding frequency which de-
velop simple harmonic electric vibrations in
the elevated conductor at a receiving station.
The electric vibrations so developed are con-
veyed to a closed resonant circuit associated

with said elevated conductor and as these os-

cillations persist, as above stated, for a rela-
tively great length of time, the amplitude of
the vibrations developed in the resonant cir-
cult 18 greatly increased because of the ability
of a resonant circuit to co-ordinate the ampli-
tudes of the oscillations of the frequency to
which it isattuned. This persistency of elec-

tric oscillation in a resonant circuit has long
been recognized as prerequisite to the ampli-
fication by such circuit of the amplitude of

‘the oscillations of the frequency to which it

1s attuned, and the inability to produce such

persistency of electric oscillation has been one
of the causes of failure of so-called selective

space teleg raph systems. The object of this
invention is, first, to Increase the amplitude

of the oscillations developed by the sonorous
| circult and, second, to increase the persistency

of these osciliations, 1. e., to increase the num-
ber of oscillations which may be developed
by the sonorous circuit before the amplitude

i of these oscillations falls to l-th of its 1nitial

%
amplitude.
~ In the drawings which accompany and form
a part of thisspecification, the Fig. illustrates

| 1n diagram an arrangement of apparatus and

circuits embodying one form of my invention.
In this figure.
V 1s an elevated conductor.
M M’ are transformers.

I1 Is are respectively the primary and sec-
ondary windings of the transformer M, which
may be as desired a step-up or a step-down
transformer.

- U are condensers.

L I are inductances.

s 18 a spark gap.
A 1s an alternating current generator or

other suitable source of electr ical energy.
k18 a key.

The circuit ¢ C I; 1. 1s a sonorous circuit
adapted to develop electric oscillations of a
definite frequency when its electrical equilib-
rium 1s disturbed, and the circnit s C' L/ is a
sonorous circult adapted to develop electric
oscillations of frequency equal to those devel-
oped by the circuit s C I L.

The function of the coil 1L is to render the
product of the inductances of the circuit s
I, L and the eievated conductor with which
sald circuit is associated, large compared to
the square of the mutual inductance between
the two circuits, as explained in my herein-
before mentioned Letters Patent. The con-
denser C is preferably a condenser having a
dielectric of air, but the condenser (' may
have a solid dielectric so asto increase the ca-
pacity of said condenser per unit of cubical
contents as explained in my application Serial
No. 182,541, filed November 24, 1903.

The ratio of the inductance of the circuit
$ CI1 Li to the capacity of the circuit is made
relatively large so as to obtain great persist-
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of this circuit.

ency of oscillation, but in the circuit s C' I

the ratio ot the inductance of the coil I to |

the capacity of the condenser C' is made rela-
tively small by making the capacity of the
condenser C relatively larcre so that although

but few oscillations, say four or five, are main-
tained before the amplitude of these oscilla-

tions falls to 1th of its Initial value, a great

%

amount of energy may be stored in the con-
denser (V' and therefore a great amount of en-
eroy may be discharged across the spark gap
with the result tha,t the spark produced by
the combined dlschergee of condensers C and
(¥ is made larger, or “‘fatter”, than 1if the

second SONOIoOUS cllcmt s (1) were nct em- |

ployved. In this way the impedance offered
by the spark gap to the oscillations developed
in the circuit s C I, L is initially greatly re-
duced and therefore the length of the spark
may be correspondingly 1ncre%ed and the
amplitude of the oscillations greatly iner eased.

When the spark at s ceases, the system does
not cease to vibrate as wculd be the case if
the cirenit s ¢/ I/ were not employed, but on
the contrary these osclllatlcns then pass
through the circuit o ¢/ I/ 0" in shunt to the
eparh oap ¢ and as this circuit 1s resonant to
the frequency of the oscillations developed
by the circuit s C I L, it offers to said oscil-
lations no opposition cther than that offered

as small as possible. The cscllletlnﬁ circuit
is now the circuit ¢’ o CLi Lo L/ ¢ which
has the same natural period as that of the so-
norous circuits s C' I and s C i L as will be
apparent from consideration of the factors
involved in the determination of the period
The period of this circuit de-
C1Ce (1, 4 1.,) which
Cl —l— Oz ) |
will be seen to be equal to the products C: Lu
and C. L., which products respectlvelv de-
termine the periods of the circuits s C' I and
s O I, 1., where C; C: represent the capacity,
and 1 L the inductance, of these circuits.

I claim— |

1. In a system of space telegraphy, an ele-
vated conductorand meanstordeveloping elec-
tric vibrations of a definite frequency therein,
said means consisting of a sonorous circuit
containing a spark gap and a second Sonorous
circuit connected across the terminals of said
spark gap, each sonorous circuit being adapt-
ed to develop electrical vibr etlcns of said defi-
nite frequency.

9. As a means for develcpmﬂ' e]ectrlc V1-
brations of definite frequency, two sonorous
circuits each attuned tosaid definite frequency
and connected in parallel to a common spark

pends upon the tactor

oap.

3. As a means for increasing the amplitude
and the persistency of electrlcel oscillations
developed in a sonorous circuit, a circuit of |

by its ohmic resistance, which should be made

802,418

| low ohmic resistance connected across the ter-

minals of the spark gap of the sonorous cir-
ciit and resonant to the frequency of the elec-
trical oscillations developed therein.

4. In a svstem of space telegraphy, means

for developlne electrical csclllatlcns of a defi-
nite frequency, said means consisting of a so-

norous circuit containing a spark gap, and
means for initially reducmg the impedance
offered by said spark gap to the oscillations
develcped in said sonorous circuit.

In a system of space telegraphy, means
fcr dcvelcpmo electrical oscillations of a defi-
nite frequency. said means consisfing of a so-
norous circuit containing a spark gap, and
means for automatically diverting the path
of the electrical oscillations develcped in said
sonorouscircuit from sald spark gap without

altering the frequency of sald ceclllatlcns

6. In a system of space telegraphy, a radi-
ating conductor and means for develomnﬂ“ elec-
trical oscillations of a definite frequency there-
in, said means consisting of two sonorous cir-
cuits, each attuned to SE’le definite frequency,
connected in parallel to a common spark gap.

7. In a system of space telegraphy, a radi-
atmﬂ conductor, a sonorous circuit for devel-
oping electl ical csclllatlens therein and means
for inereasing the amplitude and the persist-
ency of the electrical cscﬂletlcns developed 1n
said sonorous circuit.

8. In a system of space telegraphy. a radi-
ating conductor. means for creating electrical
cscﬂlatlcns therein and other means - associated
with the first mentioned means for increasing
the amplitude and the persistency of said elec-
trical oscillations.

9. In a system of space teleﬂrflplw., a radi-
ating conductor, a sonorous circult for creat-
Ing electucal oscillations therein and means
for increasing the amplitude anhd persistency
of sald electrical oscillations, said means con-
sisting of a circuit of low ohmic resistance
connected across the spark gap of said sono-
rous circuit and resonant to the frequency of

' the electrical oscillations developed in said so-

norous circuit.

10. Inasystem of Sp%ce teleoraphy, a raci-
ating conductor, means for creating electrical
csclllatlcns therein and other means assoclated
with the first mentioned means for increasing
the persistency of said electrical cec1llet10ns

11. In asystem of space telegraphy, a radi-
ating conductor, means for developing elec-
tmcel O‘BCI”‘LUODS of a definite frequency there-
in, said means consisting of a sonorous circuit
containing a spark gap, and means for ini-
tially reduclno‘ the impedance offered by sald
spark gap to the oscillations developed 1n said
sonorous cireuit.

12. In a system of space telegraphy, a radi-
ating conductor, means for cleveloplncf elec-
trlcel oscillations of adefinite frequency there-
in, said means consisting of a sonorous circuib
ccntelnlna a Spark oap, end means for automat-
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1cally diverting the path of the electrical os-
cillations developed in said sonorous circuit
from said spark gap without altering the fre-
quency of said oscillations. |

13. In asystem of space telegraphy, an ele-
vated conductor and means for developing
electrical oscillations of definite frequency
therein, said means consisting of a sonorous
circuit containing a condenser, an inductance
coll and a spark gap, and a second sonorous
circult containing a condenser, an inductance
coll and the aforesaid spark gap, each sono-
rous circult being adapted to develop electrical
oscillations of the aforesaid definite frequency.

14. In a system of space telegraphy, means
for developing electrical oscillations of a defi-
nite frequency, said means consisting of two
sonorous circuits, each attuned to said defi-
nite frequency and connected in parallel to a
common spark gap, a radiating conductor as-
soclated with one of said sonorous circuits
and means for rendering the product of the
inductance of said last mentioned sonorous
circuit and the radiating conductor large com-
pared to the square of themutual inductance
between said circuit and said radiating con-
ductor. | |

15. As a means for increasing the ampli-
tude and the persistency of electrical oscilla-
tions developed in a sonorous circuit, a cir-
cult of low ohmic resistance, connected across
the terminals of the spark gap of the sono-
rous circuit and resonant to the frequency of
the oscillations developed by said sonorous
circuit, said circuit of low resistance having

the ratio of its inductance to its capacity rel-
atively small as compared with the ratio of
the inductance to the capacity of said sono-
rous circult. .

16. In a system of spacetelegraphy, a radi-
ating conductor, a sonorous circuit associated
therewith for creating electrical oscillations
therein, and means for increasing the per-

sistency of the electrical oscillations devel-

oped 1n sald sonorous circuit.
17. In a system for developing electromag-

‘netic signal waves of definite frequency, a

plurality of sonorous circuits, each attuned
to said definite frequency, means common:to
sald sonorous circuits for simultaneously dis-
turbing the electrical equilibrium of said so-
norous circuits, and means for converting the

energy of the resulting electrical oscillations
1nto electroraciant energy.

18. In a system of space telegraphy, two
sonorous circuits, each adapted to develop
electrical oscillationsof the same definite fre-
quency and connected in parallel toa common
spark gap, a radiating conductor inductively
assoclated with one of said sonorous circuits,
and a source of periodically varying electro-
motive force connected to said spark gap.

In testimony whereof Ihave hereunto sub-
scribed my name this 24th day of November,
1903. | |

JOHN STONE STONE.

Witnesses: _
G AL Hicerss,
Bramwerp T. Jupkins.

3

40

59

6o




	Drawings
	Front Page
	Specification
	Claims

