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To adi, athlon, it 7) (t/ conce7n - 
Be it known that I, JoHNSTONE STONE, a 

citizen of the United States, and a resident of 
3ambridge, 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 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 partic 
ularly to systems for receiving signals trans 
mitted by such waves. 
The object of the present invention is to so 

adjust the elevated conductor System of a wire 
less or space telegraph receiving station rela 
tive to an associated tuned or resonant receiv 
ing circuit 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 
circuits to respond energetically; that, second, 
a persistent train of electromagnetic waves of 
frequency other than said predetermined fre 
quency impinging upon the elevated conduc 
torshall cause the associated tuned or resonant 
circuit or circuits to respond but feebly; and 
that, third, abrupt or impulsive electric forces 
acting upon the elevated conductor shall like 
wise produce but feeble response in the asso 
ciated tuned or resonant circuit or circuits. 
The first and second objects of this invention 

may be attained by giving the elevated receiv 
ing conductor System a pronounced fundamen 
tal of a frequency which is the same as that 
to which the associated tuned or resonant re 
ceiving circuit or circuits is attuned. 
The first and second objects of this invention 

may therefore be attained by placing a suit 
able inductance or capacity in the elevated con 
ductor 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 receiving conductor 
will be given a pronounced and predetermined 
fundamental, much as a stretched string may 
be given a predetermined and more pro 
nounced fundamental by the addition of a 
suitable load at its center. 

If, therefore, the 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 this simple device is not sufficient to 
accomplish the third object of the present 
invention, and for that purpose it is necessary 
to give the elevated conductor natural periods 
of vibration whose frequencies are different 
from that to which the associated tuned or res 
onant receiving circuit or circuits is attuned, 
and this in turn accomplish by giving the 
elevated conductor system a plurality of de 
grees of freedom by any one of a variety of 

ea.I.S. 

In other words, I accomplish the third ob 
ject of this invention by employing an ele 
wated conductor system having natural rates 
of vibration different from the frequency of 
the waves the energy of which is to be re 
ceived, and consequently different from the 
frequency to which the associated tuned or res 
onant receiving 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 specification 
and which illustrate diagrammatically ar 
rangements of apparatus and circuits where 
by the present invention may conveniently be 
carried into effect. 

Figs. 1, 2, and 3, illustrate space telegraph 
receiving systems embodying the present in 
vention. 

In the figures, 
W is an elevated receiving conductor. 
E is an earth connection. - 
M" is a transformer whose primary and sec 

ondary windings are I and I'. 
M" is a transformer whose primary and sec 

ondary windings are I' and I'. 
C C C are condensers. 
L is an auxiliary inductance coil. 
Li is an inductance coil. K is a bolometer 

or other suitable wave detector. 
This application is a division of my appli 

cation Serial No. 194,649 filed Feby. 23, 1904, 
in which I have broadly claimed the inven 
tion disclosed herein and in which I have spe 
cifically claimed those embodiments of the 
broad invention which are illustrated in Figs. 
1, 2, 5 and 6 thereof, in which figures the reso 
nant receiving circuit is inductively associated 
with the elevated receiving conductor. There 
fore, in the present application, I confine my 
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claims to those embodiments of the broad in 
vention which are illustrated in Figs. 3, 4, and 
7 of the parent application, or the electrical 
equivalents thereof, in which figures the ele 
vated receiving conductor is conductively con 
nected to the resonant receiving circuit across 
the terminals of an inductance coil or a con 
denser. 

In Figs. 1, 2, and 3 of the present case, 
which figures are reproductions of the afore 
said figures 3, 4, and 7, respectively, of the 
parent application, the means whereby natu 
ral rates of vibration are given to the elevated 
conductor system, which natural rates are 
made different from that of the associated reso 
nant receiving circuit, is the circuit C I's in 
ductively associated with said elevated con 
ductor system by means of the inductance coil 
Lui in Fig. 1, the primary winding I1 of the 
transformer Min Fig. 2, or the primary wind 
ing I' of the transformer M' in Fig. 3. 
As more fully explained in my application 

Serial No. 194,649, the circuit C I's employed 
for giving the elevated conductor system nat 
ural rates of vibration different from that to 
which the associated resonant receiving cir 
cuit is responsive will, in combination with 
the coils Li, I1, or I" and by its reaction there 
on, present a definite capacity or inductance 
reactance for a predetermined frequency of 
impressed force, and said reactance will be 
different for different frequencies of impressed 
force. 
When the waves to be received are longer 

than those natural to the elevated conductor 
perse, the reactance of the elevated conduc 
tor per se is a capacity reactance and there 
fore for such waves the circuit C I's may be 
so proportioned as to present, in combination 
with its associated primary winding and by 
its reaction thereon, an inductance reactance 
equivalent to that which would be given by a 
loading coil adapted to make the fundamental 
of the elevated conductor system of a fre 
quency equal to that of the waves to be re 
ceived. The reactance offered by the elevated 
conductor System to the electrical oscillations 
developed therein by a persistent train of sim 
ple harmonic waves of such frequency is there 
fore Zero. 
When the waves to be received are shorter 

than those natural to the elevated conductor 
perse and not less than one half the length of 
those natural to the elevated conductor perse, 
the reactance of the elevated conductor perse 
is an inductance reactance and therefore for 
such waves the circuit C I's may be so pro 
portioned as to present, in combination with 
its associated primary winding and by its re 
action thereon, a capacity reactance equiva 
lent to that which would be given by a load 
ing condenser adapted to make the funda 
mental of the elevated conductor system equal 
to the frequency of the waves to be received. 
Here again the reactance offered by the ele 
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wated conductor system to the electrical os 
cillations developed therein by a persistent 
train of simple harmonic waves of such fre 
quency is therefore Zero. 

I find by experience that when such pro 
portions are given to the constants of the in 
ductively related circuit C I's that, in com 
bination with its associated primary wind 
ing and by its reaction thereon, it will pre 
sent for the frequency of the waves to be re 
ceived and to which the resonant receiving 
circuit is attuned, a reactance equal and op 
posite to the reactance of the elevated con 
ductor per se, --the elevated conductor sys 
tem in responding to electrical impulses of 
frequencies to which said resonant receiving 
circuit is not attuned, or to abrupt or im 
pulsive electrical forces, has developed in it 
natural oscillations of frequencies ill adapted 
to cause a response of the associated resonant 
receiving circuit, because the frequencies of 
said natural oscillations are different from 
the frequencies to which said resonant circuit 
is attuned. 
A more complete exposition of the general 

principles upon which the present invention 
is founded has been set forth in my herein 
before mentioned application Serial No. 
194,649 and in my Letters Patent No. 767,994, 
dated August 16, 1904, to which reference 
may be had. 
The circuits C Li Li K' of Figs. 1 and 3, 

and the circuit C. C K L of Fig. 2, are 
resonant receiving circuits, each attuned to 
the frequency of the waves the energy of 
which is to be received. These resonant re 
ceiving circuits are preferably constructed 
according to the specifications of my Letters 
Patent Nos. 767,989 and 767,990, August 16, 
1904, and each is preferably conductively con 
nected to its elevated receiving conductor in 
such manner that the self energy of each of 
the conductively connected circuits of a sys 
tem is great as compared to the mutual en 
ergy of each circuit with respect to the other 
circuits of such system. This is accomplished 
in Figs. 1 and 3 by making the inductance of 
the coil IL large compared to the inductance 
of the coil Li, and in Fig. 2, by making the 
capacity of the condenser C small compared 
to the capacity of the condenser C. 

It is obvious that in Figs. 2 and 3 the pri 
mary coil I or I" may be situated below the 
condenser C, or the coil Li, respectively, as 
well as in the positions shown in the draw 
ings, and that many other changes may be 
made in the relative arrangement of the ap 
paratus herein specifically described without 
departing from the spirit of my invention. 

I claim 
1. As a means for preventing a resonant 

receiving circuit of a space telegraph receiv 
ing system from responding to extraneous 
electrical forces of a frequency to which said 
resonant receiving circuit is not attuned or 
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to abrupt or impulsive electrical forces, a res 
onant receiving circuit attuned to the fre 
quency of the waves the energy of which is 
to be received, an elevated receiving conduc 
tor system conductively connected with said 
resonant receiving circuit, and a circuit, con 
taining a condenser, inductively associated 
with said elevated receiving conductor sys 
tem and so proportioned as to give the ele 
vated receiving conductor system natural 
rates of vibration different from that of the 
associated resonant receiving circuit. 

2. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the waves the energy of which 
is to be received, a receiving conductor con 
ductively connected with said resonant re 
ceiving circuit, and a circuit, containing a 
condenser, inductively associated with said 
receiving conductor. 

3. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the waves the energy of which 
is to be received, a receiving conductor con 
ductively connected with said resonant re 
ceiving circuit, and a circuit, containing ca 
pacity and inductance, inductively associ 
ated with said receiving conductor. 

4. In a space telegraph receiving system, 
a receiving circuit attuned by capacity and 
inductance to the frequency of the waves 
the energy of which is to be received, a re 
ceiving conductor conductively connected 
with said receiving circuit, and a circuit, con 
taining capacity and inductance, inductively 
associated with said receiving conductor. 

5. In a space telegraph receiving system, 
a receiving circuit attuned by capacity and 
inductance to the frequency of the waves the 
energy of which is to be received, a receivin 
conductor conductively connected with 
receiving circuit, the primary winding of a 
transformer serially connected in said re 
ceiving conductor, and a circuit, containing 
capacity and inductance, inductively associ 
ated with said primary winding. 

6. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the waves the energy of which 
is to be received, an elevated receiving conduc 
tor conductively connected thereto, means 
whereby the mutual energy of the resonant 
circuit with the elevated conductor is made 
small compared to the self energy of the res 
onant circuit, and a circuit, containing a con 
denser, inductively associated with said re 
ceiving conductor. 

7. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the waves the energy of which 
is to be received and including an inductance 
coil, an elevated receiving conductor conduct 
ively connected to said coil, a second coil in 
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tioned coil, and a circuit, containing a con 
denser, inductively associated with said re 
ceiving conductor. 

8. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the waves the energy of which 
is to be received and including an inductance 
coil, an elevated receiving conductor conduct 
ively connected to said coil, a second coil in 
said resonant circuit of inductance great 
compared to the inductance of the first men 
tioned coil, and a circuit, containing capacity 
and inductance, inductively associated with 
said receiving conductor. 

9. In a space telegraph receiving system, 
a receiving circuit attuned to the frequency 
of the waves the energy of which is to be re 
ceived and including an inductance coil, an 
elevated receiving conductor conductively 
connected to said coil, the primary winding 
of the transformer serially connected in said 
receiving conductor, and a circuit, contain 
ing capacity and inductance, inductively as 
sociated with said primary winding. 

10. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the waves the energy of which 
is to be received; a receiving conductor con 
ductively connected thereto and adapted to present for impressed forces of said frequency 
an inductance reactance; and a circuit, con 
taining capacity and inductance, inductively 
associated with the receiving conductor sys 
tem and so designed as to present, by its re 
action on said receiving conductor system 
for impressed forces of said frequency, a ca 
pacity reactance equivalent to that which 
would be presented by a loading condenser 
adapted to make the fundamental of said 
receiving conductor system of a frequency 
equal to that of the waves to be received and 
thereby to balance the inductance reactance 
of the receiving conductor per se for im 
pressed forces of said frequency. 

ll. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 
frequency of the Waves the energy of which 
is to be received; a receiving conductor con 
ductively connected thereto and adapted to 
present for impressed forces of said frequency 
a definite reactance; and a circuit, contain 
ing capacity and inductance, inductively as 
sociated with the receiving conductor system 
and so designed as to present, by its reac 
tion on said receiving conductor system for 
impressed forces of said frequency, a react 
ance equal and opposite to the reactance 
of the receiving conductor per se and there 
by to balance the reactance of said receiving 
conductor perse for impressed forces of said frequency. 

12. In a space telegraph receiving system, 
a resonant receiving circuit attuned to the 

said resonant circuit of inductance great frequency of the waves, the energy of which 
65 compared to the inductance of the first men- ; is to be received and including an inductance 
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coil, an elevated receiving conductor conduct 
ively connected with said coil, means 
whereby the mutual energy of the resonant 
circuit with respect to the elevated conduc 
tor is made small compared to the self en 
ergy of said resonant circuit, and a circuit, 
containing a condenser, inductively associ 
ated with said receiving conductor and so 
proportioned as to give the elevated con 
ductor system Zero reactance for electrical 
oscillations developed therein by a persist 
ent train of simple harmonic waves of the fre 
quency to which said resonant receiving cir 
cuit is attuned. 

13. As a means for preventing a resonant 
receiving circuit of a space telegraph receiv 
ing system from responding to extraneous 
electrical forces of a frequency to which said 
resonant receiving circuit is not attuned, or 
to abrupt or impulsive electric forces, and 
for assisting said resonant circuit to respond 
to persistent forces of the frequency to 
which said circuit is attuned, the combina 
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tion of a resonant receiving circuit attuned 
to the frequency of the waves the energy of 
which is to be received, an elevated receiv 
ing conductor system conductively connect 
ed with said resonant receiving circuit, and 
a circuit containing a condenser inductively 
associated with said elevated receiving con 
ductor system and so proportioned that it 
shall by its reaction on the elevated con 
ductor system cause the elevated conductor 
system to have zero reactance for electrical 
oscillations developed therein by a persistent 
force acting thereon and of the frequency 
to which said resonant receiving circuit is at 
tuned. 

In testimony whereof I have hereunto 
subscribed my name this 28th day of April, 
1905. 

JOHN STONE STONE 
Witnesses: 

BRAINERD T. JUDKINS, 
G. ADELAIDE HIGGINs. 
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