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To all whom it may concerw:

Be it known that I, JOHN STONE STONE, 4
citizen of the United States, and a resident of
Cambridee, in the county of Middlesex and
State of Massachusetts, have invented a cer-
tain new and useful Improvement in Spﬁ,ce

- Telegraphy, of which the following is a speci-
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center of a receiving conductor,

fication.

This invention relates to the art of trans-
mitting intelligence from one station to an-
other by means of electromagnetic waves with-
out the use of wires to guide the waves to
their destination: and it relates more particu-
larly to methods of receiving signals transmit-
tecd by such waves.

The object of the present invention 1s t0 S0
adjust the elevated conductor system of a wire-
less or space telegraph receiving system rela-
tive to an ‘Lssomated tuned or resonant recelv-
Ing circult or circuits that, first, a persistent
train of electromagnetic waves of a predeter-
mined frequency Impinging upon the elevated
conductor shall cause the associated circuit or
circults to respond energetically; that, second,
a persistent train of electromagnetic waves of
frequency other than said predetermined fre-
quency impinging upon the elevated conduc-
tor shall cause the associated tuned or reso-
nant circult or circuits to respond but feebly:
and that, third, abrupt .or 1mpulsive electric
forces acting upon the elevated conductor
shall likewise produce but tfeeble response in
the associated tuned or resonant circuit or cir-
cults. The first and second objects of this
invention may be attained. by giving the ele-
vated receiving conductor system a pro-
nounced fundamental of a frequency which is
the same as that to which the associated tuned
or resonant recelving circuit or circults 1sat-
tuned.

The first and second objects of this inven-
tion may therefore be attained 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
1f 1t 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.

nou nced natural 1

If thereforethe loading inductance
or capacity added be made such as to give
the elevated conductor system a fundamental
whose frequency is the same as that of the
associated tuned or resonant receiving circuit
or circuits, the first and second objects of the
invention will be realized; but thissimple de-
vice is not sufficient to accomplish the third
object of the present invention, and for this
purpose I may give the elevated conductor
system a pronounced natural rate of vibration
different from that to which the associated
tuned or resonant receiving circuit or circuits
is attuned, while making the elevated con-

ductor system highly responsive to persistent

trains of waves of the frequency to which the
associated resonant receiving circuit or cir-
cuits is attuned. In. other words, 1 accom-
‘[)llSh the object of the present invention by
oiving the elevated conductor system a pro-
ate of vibration different

from that of the waves the energy of which

is to be received and, consequently, different

from that to which the associated tuned or res-
onant recelving circulbor circulits 18 attuned,

‘and by making the elevated conductor system

responsive to persistent trains of waves of the
frequency of those the energy of which 1s to
be received and consequently of the frequency
to which the associated tuned or resonant re-
ceiving circuit or circuits is attuned.

The invention may best be understood by
having reference to the drawings which ac-
company and form a part of this S]JBCIﬁC&thI]
and which illustrate conventionally two organ-
1zations of circuits and apparatus whereby the
hereinbefore stated objects may conveniently
be realized in practice.

In the drawings,

Fig. 1 is a diagram representing a space
telea*raph recelving system.

Fig. 4 1s a dla,ora,m representing a modifi-
cation of the system shown in Ig. 1.

Figs. 2 and 3 show a set of curves drawn to
recta,no“ula,r co-ordinates and illustrating the
mode of operation of the invention.

In the fioures,
VY is an elevated receiving conductor.

E is an earth connection.

1, i are inductance coils.

C C; C; and € are condensers.

I, and 1. are the primary and secondary
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colls of the transtormer M, the coils heing so
spatially related as to ploduce a tramformel
of large magnetic leakage.

I L" are the primary and secondary coils
of the transformer M'.

I/ 1" are the primary and secondary coils
of the transformer M/ .

K 1s an oscillation responsive device.

T 15 a telephone receiver. -

R 1s an adjustable resistance.

I3 is a battery. | -

The circuits C: I: I and C, T'> 1 K are both
attuned or made resonant to the frequency
which we shall designate by s, this being the
frequency of the waves the energy of which
1s to bereceived and conveyed to the responder
IK. Each of said circuits 1s made the equiva-
lent of a circuit having a single degree of free-
dom by making the self energy of each cir-
cult large compared to its mutual energy with
the other circuits of the system, and this may
be accomplished by any of the several meth-
ods pointed out in my prior Letters Patent.

Kor 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 1s far less seléctive
than a closed resonant circuit and therefore
for the pm poses of the present invention has
not a suficiently pronounced fundamental.
But even when an elevated conductor consist-
ing of a single vertical wire is employed the
present invention is still emploved with ad-

vantage.

Electr omagnetic waves of frequencv 7, 1m-
pinging upon the elevated conductor system
or receiving oscillator V L. C U1 11 K develop
forced electrical oscillations therein of the
frequency n, and the energy of said oscilla-

tions is transmitted to the responder K in a

manner fully described in my prior U. S. Let-
ters Patent. |

It remains to be described in this speelﬁca-
tion how a pronounced natural rate of vibra-
tlon 1s given to the receiving oscillator and
how the receiving vertical is made highly re-
sponsive to persistent trains of simple har-
monlc waves of frequency .

The manner in which the apparatus of Fig.
1 accomplishes these results is illustrated 1in
Figs. 2 and 3 and for the purpose of assisting
the reader in his interpretation I may point
out that they closely resemble Figs. 27 and
28 of my prior patent No. 767.994 to which
reference may be had for a more complete in-
terpretation of the function of the loop cir-
cult Ci I than need be given 1n this case.
Suffice 16 to say 1n regard to the loop cireuit
(i Ii that 1ts hmctlon 1s the same with respect
to the rest of the receiving oscillator as 1t is
in the inventions described 1n said patent No.
767,994 and that in this specification the par-
ticular interest centers in the function of the

502,

430

coil I and condenser C, shich 1is 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 tor different frequencies. The ordi-
nates of the curve (2) represent the reactance
of the serially connected condenser C and coil
L for various frequencies. The ordinates of
curve (3) represent the reactance of the loop
circuit Ci I for various frequencies. In Fig.
3 the 01*dmates show the amplitude of the
oscillatory current in the receiving oscillator
for different trequencies of a persistently 1m-
pressed torce.

The principal improvement effected by the
present invention over the state of the art as
given in my prior patent No. 767,994 is that
by the means herein described I give the re-
ceiving oscillator a more pronounced natural
rate of vibration of a frequency different from
that of the waves the energy of which 18 to be
received than exists in the receiving vertical
by virtue of its own electromagnetic constants.

By inspection it will be seen that curve (2)

18
v 27

which shows the reactance variation of ti
coll and condenser L and C is a "‘steeper
curve than curve (1) which shows the react-
ance variation of the elevated conductor per se.

Careful consideration will show thatinorder
to accomplish the objects of the present in-
vention 1t 18 necessaryv in order to obtain a
maximum of current for a persistently 1m-
pressed tforce of frequency » that the alge-
braic sum of the reactances shown 1n curves
(1) (2) and (3) reduce to zero and that the
curve, not shown but resulting from the sum
of the reactances shown in curves (1) and (2).
should be ""steeper” than curve (1). Inother
words, the condenser C by virtue of its capa-

city and the coil L by virtue of its inductance

he recelving oscillator a more
pronounced natural rate of oscillation than in
Letters Patent No. 767,994 while the loop
-circuit Ci’ 11 enables this receiving oscillator
to respond energetically to persistent trains
of waves of frequency » or that of the waves
the energy of which 1s to be conveyed to the
oscillation responder and opposes the develop-
ment of natural oscillationsof such frequency
by other waves or extraneous electrical forces.
To further assist in the interpretation of
the graphical illustration contained in Figs. 2
and 3 1t may be stated that 7 1s the frequency
to which the loop cirenit responds when 1so-
lated; »''y and 2”"; are respectively the funda-
mental and first even harmonic of the elevated
conductor per se and n'' 1s the hereinbefore

tend to give t.

mentioned pronounced natural rate of vibra-
‘tion of the elevated conductor system or the
natural rate of vibration of the elevated con-
ductor per se as affected by the coil I, and
condenser C and the parallel branch circuit
Ci' I, through which it is connected to earth.
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1t will be observed that whereas in the or-
ganlization described and illustrated in Letters
Patent 767,994 the function of the loop cir-
cuit was to balance the reactance of the ele-
vated conductor per se, in the present case the
reactance of the loop circuit balances the al-
oebralc sum of the reactances of the elevated
conductor, of the condenser Cand of the coil L.

Though 1 have shown, for the purpose of |

1llustration a preferred form of the broad in-
vention, the special case in which the alge-
bralic sum of the reactances of the condenser
C and coil L: is zero at the frequency at which
the reactance of the elevated conductor per se
1s zero, yet I do not wish to be understood as
llmltmo my claims to such special case since
1n certain exigencies it may be both desirable
and necessary todepart from this specific form
and employ a serially connected coil and con-
denser whose resultant reactance is zero fora
frequency far different from that for which
the reactance of the elwa,ted conductor per se
when 1solated is zero.’

1t 1s to be understood that many other modi-
fications may be made in the broad invention
generically covered by theappended claim. It
is also to be understood that the hereinbetore
stated objects of the presentinvention may be
realized 1n practice without departing from
the spirit of my invention by many other or-
oanizations of apparatus and circuits different
from that shown in Fig. 1. For example, in
F1g. 4 1s shown another specific embodiment
of the broad invention in which the circuit
o I, which functionally is equivalent to the
parallel branch circuit G I, of Fig. 1, is in-
ductively related to the elevated conductor
system by means of the transformer M.’ and
1s proportioned to so inductively react upon
the elevated conductor system as to balance
the reactance of the rest of the elevated con-
ductor system for frequency ». In other

claim—

<k

words, this inductively related circuit bears
the same relation to the elevated conductor
system 1ncluding the serially connected coil
and condenser I, and C as the similar induct-
ively related circuit described in my applica-
tion serial number 194,649, filed Feb. 23,
1904, bears to its elevated conductor system.
In this connection 1t may be noted that the
curve showing the component of reactance
produced in the primary of a transformer by
a secondary containing a condenser for vary-
ing frequencies 1s 1identical in form to curve

(3) of Fig. 2.

I make no claim in the present application
to an‘apparatus whereby the method herein-
after claimed may be carried into effect as
such apparatus forms the subject matter of
my application Serial No. 258,763, filed May
4, 1905, of which this application is a divis-
jon.

Having fully described my invention, I

The method of preventing a space telegraph
receiving system from responding to abrupt
or rmpulsive electric waves and making it
highly responsive to persistent trains of waves
of the frequency to which theassociated tuned

or resonant receiving circuit is attuned, which

consists in giving the eievated conductor sys-
tem a pronounced natural rate of vibration
different from that to which the associated
tuned or resonant receiving circuit is attuned,
and rendering the reactance of said elevated
recelving conductorsystem zero for persistent
trains of waves ot the frequency to which the
tuned or resonant receiving circuit isattuned.

In testimony whereof I have hereunto sub-
scribed my name this 16th day of June, 1905.

JOHN STONE STONE.
Witnesses:
Bramwnrp 1. Jubprins,
- (GeEorGIA A. Hriceins.
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