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To ail whom 1t maiy concer:

Be it known that I, Joux StoNt 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 following is a speci-

fication.

+This 1nvention relates to the art of trans-
mitting intelligence from one station to an-
other by meansof electromagnetic waves with-
out the use of wires to guide the waves to
their destination; and it relates more particu-

larly to systems for receiving signals trans-.

mitted by such waves.

The object of the present invention is to so
acjust the elevated conductor system of a
wireless or space telegraph receiving system
relative to an associlated tuned or resonant re-
celving clrcult or circuits that, first, a per-
sistent train of electrommnetw waves of a
predetermined frequency impinging upon the
elevated conductor shall cause the associated
circuit or circuits to respond energetically:
that, second, a persistent train of electromag-

netic waves of fr equency other than said pre-

determined frequency impinging upon the ele-

vated conductor shall cause the associated
tuned or resonantcircuit or circuits to respond
but feebly; and that, third, abrupt or impul-
sive electric forces acting upon the elevated
concluctor shall likewise produce but feeble
response in the associated tuned or resonant
circuit or circults. The first and second ob-
Jects of this invention may be attained by giv-
ing the elevated receiving conductor system
a pronounced funcdamental of a frequency
which 1s the same as that to which the associ-
ated tuned or resonant receiving circuit or
circults 1s attuned.

The first and second objects of this inven-
tion may therefore be a,ttamed by placing a
suitable inductance or capacity in the elevated
conductor near its connection to earth, if it
be an earthed elevated conductor, or at the
center of a receiving conductor, if it be an
unearthed conductor, as thereby the receiv-
ing conductor system will be given a pro-
nounced and predetermined fundamental,
much as a stretched string may be given a
predetermined and more pronounced funda-

mental by the addition of a suitable load at .

| 1ts center.

‘nant receiving circult or circuits i

If therefore the loading induct-
ance or capacity added be made such as to
give the elevated conductor system a funda-
mental whose frequency is the same as that
of the associated tuned or resonant receiving

circulf, or circuits, the first and second ob]ecta,

of the invention will be realized; but this sim-
ple device is not suflicient to accomp lish the

third object of the present invention, and for
this purpose 1 may give the elevated condue-

tor system a pronounced nataral rate of vi-
bration different from that to which the asso-
clated tuned or resonant receiving circuit or
circuits is attuned, while making the elevated

conductor system highly responsive to per--

sistent trains of waves of the hequenw to
which the associated resonant receiving Cl1I-
cult or circuits is attuned. In other worch
accomplish the object of the present inven-
tion by giving the elevated conductor system
a pronounced natural rate of vibration differ-
ent Trom that of the waves theenergy of which
1s to be received and, consequently. different

from that to which the associated tuned or

resonant receiving circult or circuits 1s ab-
tuned, and by making the elevated conductor
system responsive to persistent trainsof waves
of the frequency of those the energy of which
is to be received and consequently of the fre-
quency to which the associated tuned or reso-
1s attuned.
The 1invention may best be understood by
having reference to the drawings which ac-
company and form a part of this spucﬂlcamon
and which 1llustrate conventionally two or-
ganizations of circuits and apparatus where-
bV the hereinbefore stated objects may con-
veniently be realized in practice.
In the CI&WII]OS,
Kig. 1 is a dhwmm representine
telegmph recelving system.
Fig. 4 i1s a diagram representing a modifi-
cation of the system shown in Fig. 1. |
- Kigs. 2 and 3 show a set of curves drawn
to recta,nﬂular' co-ordinates and illustrating
the mode ot operation of the invention.
In the figures,
V is an elevated receiving conductor.
L 1s an earth connection.
L, L are inductance coils.
C Ci Gy and C/ are condensers. _
I, and I» are the primary and secondary
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coils of the transformer M, the coils being so
spatially related as to produce a transtormer
of larﬂ*e magnetic leakage.

I/ I are the primary and secondary coils
of the transformer M.

[.” 1. are the primary and secondary coils
of the transformer M, .

K is an oscillation responsive device.

T is a telephone receiver.

R is an adjustable resistance.

B 1s a battery. |

The circuits Co I I and Ci I’z 11 KX are both
attuned or made resonant to the frequency
which we shall designate by =, this being the
frequency of the waves the energy of which
is to be received and conveyed to the re-
sponder K. Hach of said circuits 1s made
the equivalent of a circuit having a single de-

oree of freedom by making the self energy
of each circuit lar oe compared to its mutual
energy with the othel circuits of the system,
and this may be accomplished by any of the
several methods pointed out in my prior Let-
ters Patent.

For absorbing the energy of electromag-
netic signal waves I prefer to employ an ele-
vated conductor system comprising at least
two elevated conductors and, as pointed out
by me in Letters Patent No. 767,979, such
multiple conductor system is far less selective
than a closed resonant circuit and therefore
for the purposes of the present invention has
not a sufficiently pronounced fundamental.
But even when an elevated conductor consist-

ing of a single vertical wire 1s employed the

present invention is still employed with ad-
vantage. |

Electromagnetic waves of frequency #» 1m-
pinging upon the elevated conductor system
or recelving oscillator V L C 'y 11 K develop
forced electrical oscillations therein of the
frequency n and the energy of said oscilla-
tlons is transmitted to the respmder Kin a
manner fully describedin my prior U. 5. Let-—
ters Pﬂteﬂt

It remains to be described 1n this specifica-
tion how a pronounced natural rate of vibra-

tion is given to the receiving oscillator and:

how the receiving vertical is macle highly re-
sponsive to persistent trains of simple har-
monic waves of frequency 7.

The manner in which the apparatus of Kig.
1 accomplishes these results is illustrated in
Figs. 2 and 3 and for the purpose of assist-
ing the reader in his interpretation I may
point out that thev closely resemble Figs. 27
and 28 of my prior patent No. 767,994 to
which reference may be had for a more com-

nlete interpretation of the function of the

loop circuit Ci' I: than need be given in this
case. Suflice it to say inregard to the loop
cirecait Ci Ii that its function is the same with
respect to the rest of the receiving oscillator
as 1t is in the inventions described in said pat-

802.425

ent No. 767,994 and that in this spectfication
the particular interest centers in the function
of the coil Ih and condenser C, which is clearly
brought out by the obvious differences be-
tween Figs. 2 and 3 of this case and Figs. 27
and 28 of said prior patent.

In Fig. 2 the ordinates of curve (1) repre-
sent the reactance of the elevated conductor
per se for different frequenciés. The ordi-
nates of the curve (2) represent the reactance
of the serially connected condenser C and coil
T, for various frequencies. The ordinates ot

curve (3) represent the reactance of the loop -

circuit Ci 11 for various frequencies. In Iig.
3 the ordinates show the amplitude of the os-
cillatory current in the receiving oscillator for
different frequencies of a pms&tentlv im-
pressed force.

The principal unprovoment e
present invention over the state of the art as
oiven in my prior patent No. 767.994 1s that
bv the means herein described 1 give the re-

celving oscillator a more pronouneed natural

rate of vibration of a frequency different from
that of the waves the energy of which 1s to
be received than exists in the receiving ver-
tical by virtue of its own electromagnetic con-
stants. |
By inspection it will be seen that curve (2)
which showsthe reactance variation of fhe coil
and condenser L and ( is a ““steeper” curve
than curve (1) which shows the reactance vari-
ation of the elevated conductor per se. |
Careful consideration will show that in or-
der to accomphsh the objects of the present
invention it is necessary in order to obtain a
maximum of current for a persistently 1m-
pressed force of frequency n that the alge-
braic sum of the reactances shown in curves
(1) (2) and (3) reduce to zero and that the
curve, not shown but resulting from the sum

of the 1eactﬂnces shown in curves (1) and (2),

should be ““steeper” thancurve(1). In other
words, the condenser C by virtue of 1its ca-
pacity and the coil L by virtue of its induct-
ance tend to give the receiving osecitlator a
more pronounced natural rate of oscillation
than in Letters Patent No. 767,994 while the
loop circuit C/ 1 enables this receiving oscil-
lator to respond energetically fo persistent
trains of waves of frequency 7 or that of the
waves the energy of which is to be conveyed
to the oscillation responder and opposes the
development of natural oscillations of such
frequency by other waves or extraneous elec-
trical forces.

To further assist in the intelpletqtion of
the graphical illustration contained in Figs. 2
and 8 it may be stated that s is the frequency
to Whlch the loop circult responds when 1so-
lated; %1 and »’"» are 1“especi)ivel3 the funda-

mental and first even harmonic of the elevated
conductor per se when isolated, and 2" 1s the
hereinbefore mentioned pronounced natural
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rate of vibration of the elevated conductor sys-
tem or the natural rate of vibration of the ele-
vated conductor perseas affected by the coil 1L
and condenser C and the parallel branch cir-
cuit G Ih through which it is connected to
earth.

It will be observed that whereas in the or-
ganization described and illustrated in Letters
Patent 767,994 the function of the loop cirenit
was to balance the reactance of the elevated
conductor per se, 1n the present case the re-
actance of the loop circuit balances the alge-

braic sum of the reactancesof the elevated con-
dactor, of the condenser C and of the coil L.

Though I have shown, for the purpose of
illustrating a preferred torm of the broad in-
vention, the special case 1n which the alee-
braic sum of the reactances of the condenser
C and co1l L is zero at the frequency at which
the reactance of the elevated conductor per se
1s zero, vet 1 do not wish to be understood as
[imiting my claims to such special case since
1n certain exigencies i1t may be both desirable
and necessary to depart from this specific
form and employ a serially connected coil and
condenser whose resultant reactance is zero
for a frequency far different from that for
which the reactance of the elevated conductor
per se when 1solated 1s zero.

1t 18 to be understood that many other modi-
fications may be made in the broad invention
generically covered by the appended claims.
1t 1s also to be understood that the hereinbe-
fore stated obiects of the present invention
may be realized in practice without departing
from the spirit of my invention by many

other organizations of apparatus and circults |

different h*om that shown in Fig. 1. Forex-
ample, in Kig. 4 is shown another specific em-

bodiment of the broad invention in which the

circuit Ci' I.”, which functionally is equiva-
lent to the parallel branch circuit C/' I of Fig.
1, 1s inductively related to the elevated con-
ductor system by means of the transformer
M, and is proportioned to so inductively re-
act upon the elevated conductor system as to
balance the reactance of the rest of the ele-
vated conductor system for frequency 7. 1In
other words, this inductively related circuit
bears the same relation to the elevated con-
ductor system including the serially connect-
ed coil and condenser I and C as the similar
inductively related circuit described in my ap-
plication Serial Number 194,649, filed Feb.
23, 1904, bears to its elemted conduetm SyS-
tem. In this connection 1t may be noted that
the curve showinu the component of reactance
produced in the primary of a transformer by
a secondary containing a condenser for vary-
Ing frequencies is identical in form to curve
(3) of Fig. 2.

I make no claim in the present application
to the method which may be carried into ef-
fect by the apparatus hereinafter claimed as
such method forms the subject matter of a

I divisional application Serial No

. 266,859, filed
June 24, 1905.

Hﬂvllw fully
claim—

1. Ina space telegraph receiving system, an
elevated conductor system comprising an ele-
vated conductor per se and means for o1vIing
the same a pronounced natural rate of Vlbm-
tion, in combination with a circuit containing

.:HJELCIL_\ and 1nductance and adapted to bal-
ance, by 1ts reactance for a persistent train of
clectrical osciilations of definite frequency,
the reactance of the rest of the
ductor system. | |

2. Inaspace telegraph recelving system, an
elevated conductor system compr 1Ising an ele-

described my invention, I

vated conductor per se and a ser lally connected

111(11,10&1110{, and capacity for giving the same a
pronounced natural rate of vibration, in com-
bination with a circuit containing capacity
and inductance and adapted to b;LLmGe by its
reactance for a persistent train of Slmp] » har-
monic electrical oscillations of definite fre-
quency, the reactance of the rest of the ele-
vated conductor system.

3. LInaspace telegraph receiving system, an
elevated conductor system wmpu%mg an ele-
vated conductor per se and means for giving
the same a pronounced natural rate of vibra-
tion, In combination with means for render-
ing the reactance of the elevated conductor
system zero for persistent trains of electrical
oscillations of definite frequency.

4. Inaspacetelegraph receiving system, an
elevated conductor system comprising an ele-
vated conductor perse and a serially connected

capacity and incductance for giving the same a
pronounced natural rate of vibration, in com-
bination with means for rendering the reac-
tance of the elevated conductor system zero
for persistent trains of electrical oscillations

-of definite frequency.

5. Inaspace telegraph receiving system, an
elevated conductor system comprising an e L,le-
vated conductor per se.and means for giving

Lhe same a prononnced natural rate of vibra-
tion, In combination with means for render-
ing the reactance of the elevated conductor
system zero for persistent trains of electrical
oscillations of definite frequency, and a reso-
nant recelving circult, attuned to said definite
frequency, associated with said elevated con-
ductor system.

6. Inaspace 1(‘[001&131]IL(361V1HU system, an
elevated conductor system comprising an ele-—
vated conductor per se and a serially connected
capacity and inductance for giving the same a
pronounced natural rate of vibration, in com-
bination with means for rendering the react-
ance of the elevated conductor system zero
for persistent trains of electrical oscillations
of definite frequency, and a resonant receiv-
1Ing circult associated mtl sald elevated con-
ducwl system.

Inaspace telegraph receiving system, an

3
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elevated conductor system comprising an ele-
vated conductor perse and aserially connected
coil and condenser so designed that their re-
sultant reactance is zero for the fundamental
frequency of the elevated conductor per se
when isolated, in combination with a pm*allel
branch circuit containing capacity 1n one
branch and inductancein the other branch and
adapted to present, for persistent trains of
simple harmonic electrical oscillations of defi-
nite frequency, 2 reactance equal but oppo-

site in sign to the reactance of the rest of the |

elevated conductor system.

3. Inaspace telegraph receiving system, an
elevated conductor system comprising an ele-
vated conductor per se and means for giving
the same a pronounced natural rate of vibra-
tion. in combination with a parallel branch
circuit containing capacity in one branch and
inductance inthe other branch and adapted to
balance, by its reactance for a persistenttrain
of electrical oscillations of definite frequency,
the reactance of the rest of the elevated con-
ductor system, and a resonant recelving cir-
cuit associated with said parallel branch cir-
cuit.

9. Tnaspace telegraph receiving system, an
elevated conductor system comprising an ele-

vated conductor perse and a ser tally connected
coil and condenser for giving the same a pro-
nounced natural rate ot Vlbmtmn, 1n combi-
nation with a parallel branch ecircuit contain-
ing capacity in one branch and inductance in

‘the other branch and adapted to balance, by

its reactance for a train of electrical oscilla-
tions of definite frequency, the reactance of
the rest of the elevated conductor system,
and a resonant receiving circuit associated
with said parallel branch circuit.

10. In a space telegraph receiving system,
an elevated receiving conductor system and
an associated resonant receiving circuit at-
tuned to the frequency of the waves the en-
ergy of which is to be received, in combina-
tion with means for giving the elevated con-
ductor system a pronounced natural rate of
vibration different from that of the wavesthe
energy of which is to be received, and con-
sequently different from that to which said

802.425

tuned. and means for making the elevated re-
%

ceiving conductor system highly responsive
to persistent trains of waves of the frequency
to which said resonant circuit is attuned.

11. In a space teleomph receiving system,
an elevated receiving conductor system and
an associated resonant receiving circult at-
tuned to the frequency of the waves the en-

eroy of which is to be received, in-combina-
tion with a serially connected 0011 and con-

denser for giving the elevated conductor sys-
tem @ pronounced natural rate of vibration
different from that of the waves the energy
of which is to be received and consequently
different from that to which said associated
resonant receiving circuit is attuned, and a
pamllel branch circuit contalning a condenser
in one branch and an indactance coil in the
other branch and ad‘mted to balance, by 1ts
reactance for a train of electrical oscillations

of the frequency to which the associated reso-

nantreceiving circuitis attuned, the reactance
of the rest of theelevated conductor system.

12. In a space telegraph receiving system,
an elevated receiving conductor system and
an associated resonant recelving circult at-
tuned to the frequency of the waves the en-
ergy of which is to be recetved, 1n combina-
tion with a serially connected coil and con-
denser for giving the elevated conductor sys-
tem a pronounced natural rate of vibration
different from that of the waves the energy
of which is to be received and consequently
different from that to which said associated
receiving circuit isattaned, and a conductively
connected parallel branch circuit containing a
condenser in one branch and an inductance coil
in the otherbranch and adapted to bal
its reactance for a train of electrical oscilla-
tions of the frequency to which the associated
resonant receiving circult is attuned, the react-
ance of the rest of the elevated conductor
system.

In testimony whereof I have hereunto sub-

seribed my name this 2d day of May, 1905.
JOHN STONE STONK.

- Witnesses:
Magsuarn P. Taoyrson,
BRAINERD 1. JUDKINS.
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