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Yo all whom it Mmaly concerwn:

Be 1t known that I, Joux 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-
talin new and useful Improvement in Spa,ce
Telegraphy, of which the following is a speci-
fication.

This 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 guide the waves to their
destination; and it relates more particularly
tomethodsof receiving signalstransmitted by
such waves.

The object of the present mventlon 1S to so

“adjust vhe elevated conductor system of a

20

wireless or space telegraph receiving station
relative to an associated tuned or resonant re-
celving circult or circuits that, first, a persist-
ent train of electromagnetic waves of a pre-
determined 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 frequency other than said pre-
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determined frequency impinging upon the
elevated conductor shall cause the associated
tuned or resonant circuit or circuits to respond
but feebly; and that, third, abrupt or impul-
sive electric forces acting upon the elevated
canductm shall likewise produce but feeble
response 1n the associated tuned or l‘BSOl’lELI]t
circuit or circuits.

The first and second objects of this inven-
tion may be attained by giving the elevated
receiving conductor system a pronounced fun-
damental of a frequency which is the same as
that to which the associated tuned or resonant
recelving circuit or circuits is attuned.

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 eenter
of a receiving conductor if it be an unearthed

_conductor as thereby the receiving conductor

will be given a pronounced and predetel mined
hmdfuuent‘tl much as a stretched: string may
be given a predetermined and more pro-
nounced fundamental by the addition of a suit-
able load at 1ts center.

]

I therefore the loading inductance or ca-
pacity added be made such as to give the ele-
vated conductor system a fundamental whose
frequency is the same as that of the associated
’runed or resonant receiving circuit or circuits,
the first and second ob]ectg of the mventmn
will be realized.

But this simple device 1s not suflicient t0
accomplish the third object of the present in-

vention, 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
resonant receiving circult or circuits is at-

tuned, and this in turn I accomplish by giv-

ing the elevated conductor system a plurality
of degrees of freedom, by any one of a vari-
ety of means.
In other words, I accomplish the third ob-
ject of this invention by employing an ele-
vated conductor system having natural rates
of vibration different from the frequency of
the waves the energy of which is to be re-

celved,and consequently different from the fre-
‘quency to which the associated tuned or reso-

nant 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 specilica-
tion, and which 1lustrate diagrammatically
arrangements of apparatus and circuits where-

by the present invention may conveniently be

carried into effect.
Kig. 1 illustrates a space telegraph receiv-
ing system. Figs. 2, 3, 4, 5, 6, and 7 illus-

trate modifications of the present invention.

In the figures,

V 1s an elevated receiving conductor.

Ii 18 an earth connection.

M 1s a transformer whose primary and sec-

ondary windings are I and ..

M’ is a transformer having the same pri-

mary winding as the transformer M and whose

secondary winding is T'..
M" is a transformer whose primary and sec-
ondary windings are I’y and 1's.

C, ', (", and C; are condensers.

L 1s an auxiliary inductance coil.

L1 18 an inductance coil.

K 1s a
tector.

K’ is a wave detector adapted to utilize in

coherer or other suitable wave de-
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its operation the dissipative energy of the
electrical oscillations developed in the circuit
in which it is included such, for example, as
a bolometer fine wire or strip.

B 1s a battery.

R is a relay or signal indicating device.

For the purpose of illustrating my inven-

tion 1 have shown the same, 1n Kig, 1, ap-
plied to the space telegraph receiving system
which 1 have tullv described in my U. S. Let-
ters Patent Nos. 714,756 and 714,831, dated
December 2, 1902. Reference may therefore
be had to said Letters Patent fora more coin-
plete description of the constr uction of parts
the operation thereof than 1s necessary to
set, forth herein, 1t being suflicient to state
that by means ot the auxiliar v incductance L
the effect of the mutual inductance between
the resonant receiving circuit I. C" C L and
the elevated conductor system V 1. K 1s
swamped and therefore the resonant receiv-
ing circuit is rendered equivalent to a circuit
having but a singie degree of freedom.

In Fig. 1 the means whereby natural rates
of vibration are given the elevated conductor
system which natural rates are made different

from that cof the associated resonant receiv-.

ing circuit I. C” C L is the circuit C' I's in-
ductively associated with the primary wind-
ing I of the transformer M’. This circuit C
I's is equivalent in function to the condenser
(1 connected in parallel to the primary wind-
ing I; of the transformer M shown in Fig. 1
of my application Serial No. 193,371, filed

Hebruary 13, 1904, now Patent No. 767,994,

because, as 1s well understood, a system of
two degrees of freedom such as that formed
by the circuit C' 1's and the circuit V 1, K is
the equivalent of a system consisting of a cir-
cuit such as V 1; E having the condenser C
conductively connected to the terminals of the
coil I, provided the coil I: in such case be
oiven an inductance equivalent to the appar-
ent inductance of the primary winding I
when inductively associated with itssecondary
winding I’.. . In fine, the condenser C' reacts
through the magnetic field of the transformer
M’ upon the circuit V I E and this reaction
will be different for different frequenmes of
the impressed force.

Careful consideration will show that the
circuit C' ;. employed for giving the elevated
conductor system natural rates of vibration
different from that to which the associated
resonant recelving circuit 1s responsive, 1n-
ductively associated with the primary wind-
ing I, which is interposed 1n the vertical wire
near its earth connection, will, in combina-
tion with said winding I: and by its reaction
thereon, present a definite inductance react-
ance or capacity reactance for a predeter-
mined tfrequency of impressed force and that
sald reactance will be different for different
frequencies of the impressed force.

ote ORI TR fyongg g ool ool il i
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When the waves to be received are longer
| than those natural to the elevated conductor

per se, i. e., when the frequency of the waves
is less than the fundamental trequency of the
elevated conductor per se, the reactance ot

the elevated conductor per se is a capacity

reactance. If therefore the waves to be re-
ceived are longer than those natural to the
elevated conductor per se, the circuit C' I's
may be so proportioned as topresent, 1n com-
bination with the primary winding I, and by
its reaction thereon, for the frequency .of
these waves an 1ndictance reactance equiva-
lent to that which would be given by a load-
ing coil adapted to make the fundamental of
the elevated conductor system of a frequency
equal to that of the waves to be received.
The reactance offered by the elevated con-
ductor system to the electrical oscillations de-
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veloped therein by a persistent train of sim-

ple harmonic waves the energy of which 1s to
be received 1s therefore zero.

When the waves to be received are shorter
than those natural to the elevated conductor
per se and not less than one-half the length
of t'.lose natural to the elevated conductor per
se, 1. e., when the frequency of the waves 1s
between the fundamental trequency of the ele-
vated conductor per se and the first even har-
monic of sald fundamental frequency, there-
actance of tne elevated conductor per se 1s an
inductance reactance. If therefore the waves
to be received are shorter than those natural
to the elevated conductor per se and not less
than one-half the length of those natural to
the elevated conductm per se, the circuit (J
I'> may be so plr:)pmtloned as to present, 1

combination with the primary winding Ix and.

by 1ts reaction thereon, for the frequency ot
these waves a capacity reactance equivalent
to that which would be presented by a load-
ing condenser adapted to make the fundamen-
tal of the elevated conductor system equal to
the frequency of the waves to be received.
Here again the reactance offered by the ele-
vated conductor system to the electrical oscil-
lations developed therein by a persistent train
of simple harmonic wavesthe energy of which
1s to be received 1s therefore zero.
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I find by experience that when such pro- -

portions are given to the constants of the in-
ductively related circuit C' I's thatit, in com-
bination with the primary winding and by 1ts
reaction thereon, will present for the fre-
quency of the waves to be received and to
which the resonant receiving circult isattuned
a reactance equal and opposite to the react-

ance of the elevated conductor per se,—the

115
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elevated conductor system 1n responding to

electrical impulses of frequencies to which said
resonant receiving circuitis notattuned or to
abrupt or impulsive electrical forces, has de-
veloped in it natural oscillations of frequen-
cies 11l adapted to cause a response ot the as-
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~cult with respect to the other.
conductive connection of the resonant receiv-
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sociated resonant receiving circuit, because
the frequencies of said natural oscillations are
different from the frequency to which said
resonant circuit 1s attuned.

In explanation of the foregoing, attention

1s again called to the fact that the closed sec-

ondary circuit C' I's reacts upon the elevated
conductor system V I: E when electromag-
netic waves impinge upon said elevated con-

ductor system and create electrical oscilla-

tions therein because no means, such as an
auxiliary induoctance coil, are provided for
eliminating the effect of such closed second-
ary reaction and that, therefore, the system
shown 1n Fig. 1 is iunctmnallv equivalent to
the system shown in Fig. 1 of my aforesaid

Letters Patent No. 767, 094. Reference may
therefore be had to said Letters Patent for a
more complete explanation of the theory of
operation of I'ig. 1 of the present application
than 1s necessary to set forth herein.

I do not wish to be understood as confining

myself to the specific arrangement shown in

Kig. 1 becanse it will be obvious to those
skilled 1n the art that there are many other
arrangements in- which the inductively asso-
ciated circuit C' I'» may be employed for car-
rying out the hereinbefore stated objects of
this invention. Xor example, as shown in
Ifig. 2, said circuit may be employed with the
systems described in my application Serial
No. 182,632 filed Nov. 25, 1903, now Patent
No. 767,984, in which the a,umharv induct-
ance CO]l L ot the resonant receiving circuit
1s eliminated and the windings of the trans-
former M are so spatially related as to cause
the resonant receiving circuit to vibrate as a
system having but a single degree of free-
dom; or, as shown in Figs. 8 and 4, it may be
employed with the systems described in my

applications Serial Nos. 185,872 and 185,873,

filed December 19, 1903, now Patents Nos.
767,989 and 767,990, in Wthh the resonant

‘receilving circuits are conductively connected

to the elevated receiving conductor in such
manner that the self energy of each of the
conductively connected circuits is great as
compared to the mutual energy of each cir-
In cases of

Ing circult to the terminals of a condenser
as described in said application Serial No.
185,873, now Patent No. 767,990. it is neces-
sary to promde a primary wmdmw I: serially
connected with the elevated conductor either

directly above or below the said condenser,

as shown in Fig. 4. Also the system shown
1n Kig. 1 may be modified as shown in Fig. 5
by pmmdmo a second primary Wmdmw T’
for the secondary I's of the circuit C'I's either

directly above or below the primary winding

1: of said Fig. 1 and such second primary
winding I's may also be employed when the
circuit (/' I's is used, as shown respectively in

pulsive electrical forces,

| Figs. 6 and 7, in connection with the systems

described in my applications Serial Nos.

182,632 and 185,872, now Patents Nos. 767,984
and 767,989, aforesmd
' Although I have described the wave de--

tector X as a coherer it 1s obvious that any
other suitable receiver such as a bolometer
fine wire or strip K’ may be used in the man-
ner shown in Kig. 7 of my application Serial
No. 193,371 filed February 13, 1904, now Pat-~
ent No. 767,994. 1t is obvious that many
other modifications of the apparatus and cir-
cult arrangements herein described may be
devised by those skilled in the art for carry-
ing out the methods herein claimed without
departing from the spirit of my invention.
‘1do not herein claim the apparatus and cir-
cuit arrangements whereby the methods herein
claimed may be carried into effect as such ap-
paratus and circult arrangements form the
subject matter of my application Serial No.

194,649 filed February 238, 1904, of which this
application is a division.

I claim—

1. As animprovement in the art of receiv-
Ing space telegraph signals the method herein
described of preventing the tuned or resonant
recelving circuit of a space telegraph receiv-
ing system from responding to extraneous

electrical impulses of a frequency to which

said circuit is not attuned or to abrupt or im-
which consists in
causing & circuit containing a condenser to so
mductively react upon the elevated receiving
conductor system for such impulses or forces
as to glve said system natural rates of vibra-
tion cllfferent from that of the assoclated
tuned or resonant receiving circuit.

2. As an improvement in the art of receiv-
Ing space telegraph signals the method herein
described, which consists in absorbing the
energy of electromagnetic signal waves in an
elevated receiving conductor system, causing
a circult containing capacity and inductance
to so inductively react upon the elevated re-
celving conductor system for immpressed forces

ot the frequency to which the associated res-

onant recelving circuit is attuned as to pre-
sent a reactance equal and opposite to the
reactance of the elevated receiving conductor
per se and thereby balancing the reactance of
said elevated receiving conductor per se for
impressed forces of said frequency.

. As an iImprovement in the art of receiv-
ing S]Jclﬁe telegraph signals the method herein
descnbed which consists 1n absorbing the
energy of a persistent train of sunple har-

monic electromagnetic signal waves of defi-

nite frequency in an el levated receiving con-

ductor

oscillations of said definite frequency in said
elevated conductor system, causing a circuit
containing capacity and inductance to so in-
ductively react upon the elevated conductor

system, thereby creating electmcal-
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system for said electrical oscillations of said | In testimony whereof I have hereunto sub-
deﬁnlite flr'equency as to present a reactance | scribed my name this 3d day of February,1905.
equal and opposite to the reactance of the ele- | T QT |
vated receiving conductor per se and thereby JOHN STONE STONE.

5 -rendering the reactance of the elevated con- Witnesses:
ductor system zero for sald electrical oscilla- G. AprrarpE HiGGINs,
tions of said definite frequency. Brainerp T. JUDKINS.
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