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To aZ? whom it may concern: | ing a part of thls specification, Figures 1 and
Be 1t known that 1, JouN STONE STONE, a | 2 illustrate two forms of apparatus and cir- 50

citizen of the United States, and a resident of

Cambridge, in the county of Middlesex and !
State of Mascaachusetts have invented a cer-

tain new and useful Improvement in Space
Telegraphy, of which the following is a spem—

fication.
The present invention depends upon the fact

that if in a vertical conductor or econductors

lying in a plane equidistant at all points from
two other vertical conductors there be devel-
oped electrical oscillations then the oscilla-
tions thereby developed in the last-named con-
ductor or conductors will be equal in ampli-
tude and phase. Further, if the effects of
these oscillations upon a receiving devwe be
opposed to one another their resultant effect
upon said receiving device will-be 7zl.

By my invention I utilize as a transmitting-

conductor a conductor or conductors lying in

a plane equidistant at all points from two
other vertical conductors which are utilized
as receiving-conductors, and I cause the os-

cillations developed in the receiving-conduc-

tors to be opposed to one another in their ef-
fect upon a receiving or translating device as-
sociated with them. This may be done by
means of a variety of apparatus of the nature
of Induction-balances, some forms of which
will be hereinafter described. Careful con-
sideration will show that the two vertical re-
celving - -conductors will be incapable of re-

- celving signals from any transmitting-station
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in their equatm ial plane, but wili in general
be capable of receiving signals from stations
otherwise located. In order that they may
be most sensitive to the signals from distant
transmitting - stations, these two conductors
should be placed at a distance apart of one-
half a wave length and in the vertical plane
including the distant transmitting-station to
be communicated with. If it be desired to
receive from more than one transmitting-sta-
tion, the two receiving-wires may be mount-
ed upon a frame capable of rotation around a

central vertical axis.
In the drawings accompanying and form-

vice.

cult arrangements whereby the method here-
inafter claimed may be carried into effect.
My invention, however, is broader than mere
apparatus and may be carried out by a variety
of apparatus and circuit arrangements, while
the particular apparatus herein described

| forms no part of the present invention, hav-

ing been claimed in my application, Serial No.
182,627, filed November 25, 19038, of which
this.application is a division.

In the figures, V.V’ V" are vertical con-
ductors. ( is a ground connection. M M’
M’ are induction-coils or transformers. ILi L
are the primaries, and I. is the secondary, of
the transformer M. C C' C”7 (" are con-
densers. B is a battery. R is a resistance.
T 1s a relay or suitable signal-indicating de-
T is an electroma,ﬂ'net with a mechan-
1cally-attuned armature., Such asiswell known

in reed telegraphy, or a monotelephone——@ Cu s

a telephone responding to impulses of current

from the battery B of a definite predeter-

receiver -or

D

mined frequency only. K is a
wave-detector, which may be 4 coherer.

1S a self-restoring wave-detector, which may-

be a bolometer. L. 1. are mductances £ 18
a key. A 1san alternating-current generator
or other source of perlodlcallv—varymo‘ elec-

tromotive force. s is a spark-gap.
In my Letters Patent No. 716,955, dated

December 30, 1902, I have descrlbed a system .

for Simultaneously transmitting and recelving
space-telegraph signals identical in every re-
spect with the system described herein except
in this, that the closed circuit containing the
receiver I, associated with the differential
coll M”, is not deseribed as attuned to absorb
the energy of electrical oscillations of a fre-
quency different from that of the oscillations
developed by the sonorous circuit « C M’ L.
Reference may therefore be had to said ' Let-
ters Patent for details of apparatus and the
operation thereof. Such attuning of said
closed circuit 1s not abgolutely necessary; but
less care need be taken in the adjustment of
the primary windings of the coil M if the
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period of the circuit associated with the re-
ceiver be different from that of the oscillations
developed in the elevated conductors VI V"
by clectromagnetic waves radiated by the
transmitting-conductor V, the frequency of

said waves being determined by the electro-

magnetic constants of the sonorous circult s
C M L.

The frequency to which the resonant circuit
I. C" (' 1. is attuned is determined by the

electromagnetic constants of said resonant cir-

cuit and is different from the frequency ot
the electrical oscillations developed by the
sonorous circuit s C M' L and 1s therefore
different from the frequency of the waves ra-

“diated by the elevated conductor V, with

which said sonorous circuit is associated.

In Fig. 2 the receiver or wave-detector 1s
diagrammatically illustrated as a bolometer,
the fine wires or strips of which form a par-
allelogram the sides of which are identical 1n
every respect, so that the parallelogram con-
stitutes a balanced Wheatstone’s bridge, to
the equipotential points of which the local

circuit containing the signal-indicating device.

is connected, thus avoiding the use of chok-
ing-coils, which would be necessary were a
single fine wire or strip employed. Such bo-
Jometer has been described by me 1n my ap-
plication Serial No. 119,211, in which I have
pointed out that the thermal time constant,
and therefore the mass—that is, the length
and section—should be small compared with
the thermal time constant and the mass of
somewhat similar instruments heretofore
used for determining the wave length of waves
in wires. The bolometer diagrammatically
illustrated in Fig. 2, however, is merely illus-
trative or typical of any sultable self-restor-
ing wave-detector, and in lieu thereof 1 may
employ the receiver described in the British
patent to Brown, No. 28,955, of 1896, which
consists of a metallic tripod resting upon a
metallic plate. I may also employ the re-
ceiver, consisting of fine steel needles bridg-
ing two carbon electrodes, which has been
described in the Russian patent granted to
Alexandre Popoff, No. 6,066, June 14, 1899,
and also described by said Popoff in the
Compites Rendus de U Academie des Sciences,
Tome 131, December 15, 1900, page 1296, and
in the Rapports du Congres International de

I’ Electricite, August 18 to 25, 1900, page 460.

The signal-indicating device in this case is
an electromagnet T', having areed-armature »
mechanically attuned to respond to a prede-
termined number of impulses of battery-cur-
rent per second corresponding to the number
of times per second the bolometer or other
self-restoring wave-detector varies the flow of

current from the potentiometer R through the

windings of the magnet T'. The number of
times per second that the wave - detector
changes its resistance corresponds to the group

or wave-train frequency of the electromag-

768,002

netic waves transmitted from a distant station
and absorbed by the resonant circuit I. ' D
Li; as explained in my application Serial No.
182,629. Thisgroup or wave-trainfrequency,
sometimes called ‘‘spark frequency,” is to be
made différent from the group or wave-train
frequency of electromagnetic waves trans-
mitted by the elevated conductor V at the
home station—=. e., different from the number
of times per second that the condgnser C is
charged by the alternating-current genera-
tor A.

The operation of the system is as follows:
If the electrical oscillations developed in con-

ductors V' V' by electromagnetic waves trans-

mitted by conductor V are not completely
neutralized as regards the secondary I. of the
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differential coils Ii T, then the oscillations de-

veloped in the resonant circuit I.C” C' Li or
the resonant circuit I C' D La, not being of the
frequency to which said circuits aresmade res-
onant, are of too small amplitude to effect the
response of the receiver. As an extra pre-
caution if the electrical oscillations developed
in sald resonant circuit are of sufficient amg.i-
tude to effect the response of the receiver D,
which if it be a bolometer is exceedingly sensi-
tive to currents of very small amplitude, not-
withstanding .the fact that a resonant circuit
strongly opposes the development therein of
currents of frequencies different from that to

which it is attuned, then by using the signal-

indicating device T’ attuned mechanically to a
oiven spark frequency the generation or radi-
ation of electromagnetic waves at a station can
be accomplished without effecting any re-
sponse of the signal-indicatingdevice —i.e., the
receiver is maintained in a condition to recelve
sionals from a distant transmitting-station at
the same time that signals are being trans-
mitted from the home transmitting-station.

I claim—

1. The method of simultaneously transmit-
ting and receiving space - telegraph signals
which consists in generating electromagnetic
signal-waves of a definite frequency at a sta-
tion,neutralizing the effects of such generation
on an electroreceptive device at the same sta-
tion, amplifying the electrical oscillations re-
sulting from electromagnetic signal-waves re-
ceived from a distant transmitting-station by
means of a resonant circuit attuned to the tre-
quency of said oscillations, and utilizing said
oscillations to actuate said electroreceptive

device and to thereby produce intelligible sig-

nals in a signal-indicating device.
9. The method of simultaneously transmit-
ting and receiving space-telegraph signals

“which consists: in generating electromagnetic

signal-waves of definite group or wave-train
frequency at a station, neutralizing the ef-
fects of such generation on an electrorecep-
tive device at the same station, and utilizing
the energy of electromagetic signal-waves of
a different group or wave-train frequency
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transmitted from a distant station to actuate
said electroreceptive device and to thereby
produce intelligible signals in a signal-indi-
cating device, mechamca]lv attuned to the
oroup or wave-train frequency of the waves
the energy of which is to be received. -

3. In space telegraphy, the method here,in
described of preventing electromagnetic sig-
nal-waves the energy of which is not intended
to be received from effecting the response of
a signal-indicating device, which consists in
absorbing the energy of said waves by two
elevated receiving-eonductors, neutralizing
the effects of the resulting electrical oscilla-

= tions on an electroreceptive device and attun-

ing said signal-indicating dE}VlCe mechanically
to re*’spond to currents of a predetermined
frequency different from the group or wave-
train frequency of said waves.

4. The method of simultaneously transmit-
ting and receiving space-telegraph signals
which consists in generating or fransmitting
electromagnetic signal-waves of a definite
frequency at a station, neutralizing the effects
of such generation or transmission on an elec-
troreceptive deviee at the same station, select-
ively receiving at said station the energy ot
electromagnetic signal-waves of a different
frequency transmitted from a distant station,
and utilizing the energy of the resulting elec-
trical oscillations to produce intelligible sig-
nals.

5. The method of s1multa,neously transmait-

ting and recelving space-telegraph signals

whlch consists 1n generating or transmitting
electromagnetic Swnal waves of a deﬁmte
trequency at a StELthI] neutralizing the effects
of such generation or transmission on an elec-

troreceptive device at the same station, select-

ively recelving at said station the energy of
electromagnetic signal - waves transmitted
from a distant station, and utilizing the en-
ergy of the resulting electrical oscillations to
p'roduc.e intelligible signals.

The method of simultaneously transmit-
tmcr and receiving space-telegraph signals

Whlch con31sts In generating or transmlttmo* |
“electromagnetic swna,l ~-waves of & deﬁmte
frequency at a sta,tlon neutralizing the effects

of such generation or transm_lss_lon on an elec-
troreceptive device at the same station, select-
ively receiving at said station the energy of

- electromda*netw waves transmitted from a dis-

tant station and, utilizing the dissipative.en-
ergy of the resultmfr electrlca,l oscﬂlatlons‘ to
produce intelligible swnals
7. The method of mmultaneously transmlt-
ting: and recelving space - telegraph signals
Whlch consists in generating electr01na0"netlc
signal-waves of dehmte group or WdVB-tI‘&ln
frequency at a station, receiving at said .sta-
tion the energy of electromagnetlc signal-

waves of a different group or wave-train fre-

quency transmitted from a distant station,
utlhzmtr the energy of the re,sultma' electrical

ting and receiving space - telegraph

oscillations to produce current impulses cor-

respondingin frequency to the group or wave-
‘train frequency of the waves received and se-

lecting said current impulses to produce in-
telligible signals.

8. The method of simultaneously transmit-
ting and receiving space - telegraph signals
which consists in generating electromagnetic
signal-waves of definite gr oup or wave-train
frequency at a station, receiving at said sta-
tion the energy of electromagnetw signal-
waves of a different group or W&VB:tI‘&iI] fre-

quency transmitted from a distant statipn,
utilizing the energy of the resulting electrical

oscillations to produce current impulses cor-
responding in frequency to the group or wave-
train frequency ot the waves recelved and util-
1zing.sald current impulses to produce intel-
lwlble signals in a signal-indicating device
adapted torespond to current 1mpulses of said
frequency to the exclusion of current impulses

of other frequencies.

9. The method of simultaneously transmit-
ting and receiving space-telegraph signals
which consists in generating electromagnetic
sional-waves of deﬁmte group or wave-train
frequency at a station, receiving at said sta-
tion the energy of electromaa*netlc signal-

waves of a different group or wave-train fre-

quency transmitted from a distant station,
utilizing the energy of the resulting electrical
oscillations to produce current impulses cor-

responding in frequency to the group or wave-

train frequency of the wavesreceived and me-

chanically selecting said current Impulses to
thereby produce intelligible signals. -

10. The method of simultaneously transmit-
ting and receiving space - telegraph signals
which consists in generating electromawnemc
sional-waves of definite group or wave- tram
frequency at a station, selectively receiving

at said station the energy of electromatrnetm
sional-waves of a different group or wave-

train frequency and utilizing the energy of
the resulting electrical oscﬂlatlons to produce

intelligible signals.
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11. The method of simultaneously transmit-

signals
which consists in generating electroma,a'netlc
signal-waves of deﬁmte group or wave- -train
frequency at a station, receiving at said sta-
tion the energy of electromawnetlc signal-

‘waves of a d;ﬁereut group or wave-train fre-
-quency and utilizing the energy of the result-
ing electrical osc1lla,t10ns to produce mtelllm- |

ble signals. «
12. The method of receiving space- teleu raph
signals which consists in absorbing the energy

of electromaﬂ‘netlc signal-waves of a dehmte
frequency dlld of predetermmed oTOuY Or

wave-train frequency, amplifying the result-

‘ing electrical oscillations by means of a reso-
_nant circuit attuned to the frequency of said

electrical oscﬂlatlom utilizing the energy of
said oscillations- to prqduce current impulses
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corresponding in frequency to the group or
wave-train frequency of the waves received

~and selecting sald current impulses to produce

IO

L5

20

30

35

intelligible Swnals
13. The method of recelving space-telegraph

signals which consists in absorbing the energy

of electromagnetic signal-waves of a definite
frequency and of predetermined group or
wave-train frequency, amplifying the result-

ing electrical oscillations by means-of a reso-

nant circuit attuned to the frequency of said
electrical oscillations, utilizing the energy of
said oscillations to produce current impulses
corresponding in frequency to the group or
wave-train frequency of the waves received
and utilizing said current impulses to produce
intelligible signalsin asignal-indicatingdevice
adapted to respond to current impulses of said
frequency to the exclusion of current impulses
of other frequencies.

14. Themethod of receiving space-telegraph
signals which consists in absorbing the energy
of electromagnetic signal-waves of a definite
frequency and of predetermined group or
wave-train frequency, amplifying the result-
ing electrical oscillations by means of a reso-
nant circuit attuned to the frequency of said
electrical oscillations, utilizing the energy of
said oscillations to produce current impulses

corresponding in frequency to the group or:

wave-train frequency of the waves received
and mechanically selecting said current im-
pulses to thereby produce mtelhmble signals.

- 15. Themethod of receivingSpace-telegré;ph

signals which consists in selectively receiving:
- the energy of electromagnetic signal-waves of

768,002

definite frequency and of predetermined group
or wave-train frequency,developing by the re-
sulting electrical oscillations current impulses
correspondmﬂ‘ in frequency to the group or
wave-train frequency of the waves received
and selecting said current impulses to produce
intelligible sitrnalcs

16. Themethod of receiving space-telegraph
signals which consists in selectlvely receiving
the energy of electromagnetic signal-waves 01:
definite frequency and of predetermmed oroup
or wave-train frequency,developing by the re-
sulting electrical oscillations current impulses
corresponding 1n frequency to the group or
wave-train frequency of the waves received
and utilizing said current impulses to produce

intelligible signalsin a signal-indicating device

adapted to respond to current impulses of said
frequency to the exclusion of current impulses
of other frequencies.

17. Themethod of receiving space- -telegraph
signals which consists in selectwelv receiving
the energy of electromaﬂ'netlc.swnal-—waves ot
definite frequency and of predetermined group
or wave-train frequency,developing by the re-
sulting electrical oscillations current impulses
corresponding in frequency to the group or
wave-train frequency of the waves received

‘and mechanically selecting said current im-

pulses to thereby produce intelligible signals.
In testimony whereof I have hereunto sub-
scribed my name this 23d day of March, 1904.
| | JOHN STONE STONE.
Witnesses: o |
AvLEX. P. BrowNE,
BrAINERD T. JUDKINS.
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