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To all whom it may conecern:

Be 1t known that I, Jony SToxE 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 Spdce
Telegraphy, of which the following isa H[}{‘(l-
fication.

The presentiny ention (lopﬂmls upon the fact
that if 1n a vertical conductor or conductors
lying in a plane equidistant at all points from
two other vertical conductors there he de-

lations thereby developed in the last-named
conductor or conductors will be equal in am-
plitude and phase.  Further, if the. etfects of
these oscillations upon a 1eceiving device be
opposed to one anotlier their résultant effect
upon sa’d receiving device will be 2./,

By my invention I vtilize as a transmitting-
conductor a conductor or conductors l; Ing in
a plane equidistant atall points from two other
vertical conductors which are utilized as re--
ceiving-conductors,and I cause the oscillations
dev elopul in the 1ecenmtr-eomluctnu to be
oppoqed to one another in their effect upon a
recelving or translating device associated w It]h.
them. This may be done by moans of a va-
riety of apparatus of the nature of induction- J.
balances, some forms of which will be herein- E
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after described. Careful consideration will

show that the two vertical recelving-conduc-

tors will beincapable of receiving sig mals from
any transmitting-station in their equatorial
plane but will.in general be capable of receiv- |
ing signals from stations otherwise located.
In order that they may be most sensitive to
thesignals from distant transmitting-stations,

tance apart of one-half a wave length and in
the vertical plane including the distant trans-
mitting-station to be communicated with. If
it be desired to receive from more than one
transmitting-station, the two receiving-wires
may be mounted upon a frame capable of ro-
tation around a central vertical axis.

Inthe drawingsaccompanying and forming
a part of this specification, Figures 1 and 2 F
illustrate in diagram two embodm]ents of ny

mvention. o o

—_——— . e - — —_———a
=

Serial No. 182 627, IHO modél.}

In the ﬁgures.. V V' V" are vertical con-

duectors. (G 1s a ground connection. M M’

M are induction-coils or. transformers. I 1

“are the primar mq, and I.isthe secondary of the

transformer M. C (" (" (" are condensers.

B is a battery. R isa resistance. Tisa re-

Iay or suitable signal-indicating device, T is
an electromagnet withar 1echdmmlh -attuned

armature 7, such asiswell known in reed teleg-
raphy or a monotelephone ” /. ¢, a teléphone

responding to impulses of current from the

battery B of a definite predetelmmed fre-
quency only. K is a receiver or wave-detec-

tor which may be a coherer. D is a self-re-

storing wave- -detector which may be a holom-
eter. I, I. are inductances. £ is a key.
A is an alternating-current g generator or other
source of l)ermdlcallv V&I‘Vll‘lﬂ' electromotwe

force. s 1s a spark-gap.

In my Letters Patent No. 716 ‘)ao, dated
December 30, 1902, 1 have descrlbedawfstem
for Hllllllltdlltjml%l\’ transmitting and receiving
space-telegraph signals identical in every re-

in this, that the closed eireuit containing the
receiver KX, assoc ianted with the (llﬁerentlal coil

M, is not desertbed as attuned to absorb the -
enerey of electrical oscillations of a frequency

different from that of the oscillations devel-
oped by thesonorous cireuit s C M1, Refer-
ence may therefore be had tosaid Letters Pat-
ent. for details of a,ppamtus and the operation
thereof. Such attuning of said closed circuit
1s not dhsolutel y necessary; but less care need
be taken in-the adjustment of the primary
windings of the coil M” it the period of the
circuit associated with the receiver bedifferent

- from that of the oscillations developed in ‘the

elevated conductors V' V" by electromagnetic.
waves radiated by the transmittine-conductor -

+V, the frequency of sald waves being deter-

mined by the electromagnetic.constants of the

sonorous circuit s CM' 1.. The frequency to

which the resonant circuit I. ¢ ' L is attuned
1s etermined by the electromagnetic constants
of said resonant circuit and is different from
the frequency of the electrical oscillations de-
veloped by the sonorous circuit s C M' L, and
is. therefore different from the hequency of
the waves radlated by the elevated conduc-
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tor v with which caid sonorouscirenit 1s asso-

~elated,

Ih Fiew 2 the receiver or wave-detector s
diagirammatically illustrated as a bolometer,
the fine wires orstripsof which forma parallel-
ogram the sides of which are identical inevery
respect. <o that the ;mmllﬂ\numm constitites
a4 balanced Wheatstone’s bridge, to the equi-
potential points of which the local c¢ireuit con-
taining the signal-indicating device 1s con-
nected, thusavoiding the use of choking-coils
which would be necessary were a single fine
wire or strip employed,
heen desceribed by mie in my apphication, Serial

No. 119.211, in which | hayve pointed out that

the thermal time constant of the fine wire or
strip and thereforits mass  that is. its length
and section

~tich holometer has

~amplitude-- notwithstanding the fact that a

fect the

767,980,

ductors V' V' by electromagnetic waves trans-
mitted by conductor V are not completely
neutralized as regards the secondary I: of the
differential coils I, L. then the oscillations de-
veloped in the resonant cirveuit 1. C7 (Y 1 or
the resonant eircuit 1o (7 D L. not being of
the frequencey to whie h sald circuilts are nmde
resonant. are of too small an amplitude to ef-
e response of the receiver. As an ex-
tra precaution, if the electrical oscillations
developed in said resonant cireuit are of suf-
ficient amplitude to effect the response of the
receiver I)- which if it be a bolometer is ex-
ceedingly sensitive to currents of very small

resonant circuit strongly opposes the develop-

should be small compared w ‘ith

the thermal tinre constant and the mass of the

fine wires or strips of someavhat simtlar instru-
ments heretofore used for determining the
wave length of waves in wires.
eter dingrammatically illustrated in Fig. 2,
however. is merely 1llustrative or typical of
any suitable self-restoring wave-detector, and
in liecu thereof I may employ the receiver de-
~eribied in the British patent to Brown, No.
an00 of 1896, which consists of a metallic
tripod resting upon a nietallic plate. 1 may
also employ the receiver consisting of fine
steel needles brideing two carbon electrodes,
which s heen deseribed in the Russian pat-
ent oranted to Alexsindre Popott, No: 6,066,
June 14, 1899, and also deser l|H‘{] hy said l’np—
‘]Hff/f HHr (/r.h
5, 1900, page

Nesences, Tome 131, Decomber

1206, and in the flapports du Congres Futer-
peettiontl e [ lectire ffr..‘\llﬂll‘wl IS to 2, 1THO0,

page 460, Thesignal-indicating deviee in this
CASC 1S 4n vlmtmnm;_amt T, having a reed
» mechaniceally attuned to respond
to a predetermined number of impulses of
hattery-current per second, corresponding to
the number of times per second the bolometer
or other self-restoring wave-detector varies

through the windings of the magnet 1V,
number of times per secend that the wave-de-

tector changesits resistance corr espondsto the

oroup or way G-tmm frequency of the elec (ro-

| Ill:lUD{‘tIL _Waves transmitted from a (]I*-.I:H‘lf

station and absorbed by the resonant circuit
1. C' D T, as explained in my application Se-

rial No. 182.6249. Thisgrouporwave-train fre-
quency, sometimes called " spark frequency.”
is to be made different from the group-or wave-
train frequency of electromagnetic waves
transmitted by the elevated conductor V at the
home station /. «., different from the numn-

Der of times per second that the condenser O
is charged by the alternating-current genera-

tor J\.

The operation of the system is as follows:
If the electrical oscillations developed 1n con-

The holom-

' smnd] indicating device-
_mamtamed in a condltlon to receive

ment therein of currents of frequencies dif-
ferent from that to which it is attuned, then

hy using the signal-indicating device 1", at-
tuned medmmca]lv to a given spark fre-

quency the generation or radiation of eleetro-
magnetic waves at a.station can be accom-

llqhed without effecting a.m response of the
.t themcmwr 1S
signals

“from a distant transmitting - station at the
«<ame time that signals ave being tmnsmltted

from the home tl‘dnamlttmtr station.
1 claim--

1. Inasystem of apacv telegraphy, a trans-

mitting system, a receiving system, and
closed circuit, attuned to the frequency ot tlw

~waves the energy of which is to be received

closed eircuit. attuned to tho frequency of the

and associated with said receiving system, said
transmitting and receiving systems bheing so

related as to perform their functions simul-

taneously without mutual interference.
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2. Inasystem of space tvlewr‘q)lu a trans-

mitting system, a receiving system, and a

~waves the energy of which 1s to be received,
associated with said receiving system and op-
eratively connected with a signal-indicating
device, nwclmrnml]\ attuned to a definite pre-

Cmitting  system.

dete rmmml frequency. said systems being so

related as to perform their functions simulta-

neously without mutual interference.

3. In a system of space telegraphy, a trans-
1 receiving system, and a
closed resonant circuit, attuneéd to the fre-
quency of the waves the energy of which 1s
to be received and associated with said receiv-
ine svstem, said transmitting and: receiving
svstems being so related as-to perform. their

~ functions mmulmneoublv without mutual in-

[ — —_—— e e e —_—

terference. |

4. In asystem of space telegraphy, a trans-
mitting system, a receiving system and a
closed resonant circuit. attuned to the fre-

quency of the waves the energy of which 1s

to be received, associated with said receiving
svstem and operatively connected with a sig-
nal-indicating device mechaniecally attuned to

| a defiinte pmdetel mined frequency, said sys--
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tems being so related as to perform their

funetions simultancously without mutual in-

terference.

5. In a system of space telegraphy, a trans-
mitting systen, a receiving system, and a re-
celver So conner*ted with sald receiving system

as to be more 1esp0nswf

waves of predetermined frequency transmit-

to electromagnetic

ted from any direction than to the effects pro-

duced by the generation of electromagnetic
waves at the same station at the same time.

6. Inasystem of space telegraphy, two ele-
vated receiving-conductors situated a distance
apart equal to a half-wave length of the waves
the energy of which is to be received, and a

i

3

that of the oscillations cwated in sald trans-

- mitting-conductor, an electroreceptive device
and a qwnal-mdlcatmw device, said signal-in-

dlca,tmﬁ' device bemmnechamcallv :1ttuned to
a pmdetm mined frequency. -

10. In asystem forsimultaneously transmit-
ting and receiving space-telegraph signals, an
elevated transmitting - conductor, means for
creating electrical oscillations of a definite
group or wave -train frequencv therein, in

| cmnbmatlon with a receiving system comprls-

Ing an electroreceptive device and a si 1gnal-in--
dlcatlnﬂ device, said signal mdlcatmo' device.

being. mechamca]l;. attuned to a group or

~wave-train frequency different from that of

resonant circuit, attuned to the frequency of
" mitting-conductor. |
11. In asystem of space telegraphy,the com-

sald waves, aswcmted with sald elevated COn-

ductors.
{. Inasystem of space telegraphy, a PE"CEIV—

Ing system, a transformer having two equiv-s N

alent but opposnel\* wound primaries and a"
secondary, associated with said primaries and :
forming pan of a closed circult attuned to the
trequency of the waves the energy of which i 18

to be recelved.
8. Ina system of space telegraphy, two ele-

vated receiving-conductors situated a distance

apart equal fo a halt-wave length of the waves
the energy of which 1s to be received. and con-
nected to the primary windine« of a differen-
tial coil, a closed circuit, ¢! ed to the fre-
guency of said waves, assoc.ated with said dif-

terential coil and operatively connected with

a recelver, In combination with an elevated
transmitting - conductor situated 1n a p]ane

equidistant at all points from said receiving-

conductors and means for creating electr 1(:&1

oscillationsinsaid transmitting- _conductor dif-

fering in frequency from the waves the energyv
of w hlch 1s to be received.

l

9. In a system for slmultaneougl} transmit-

ting and receiving space-telegraph signals, a
tmnbmittino conductor, means for creating
electrical osmllatlons of definite frequenm
therein,areceiving system comprising a closed

circuit attuned to a frequency different from : .

- P - -

- - ——r -

the electrical oscﬂldtlonh created in the trans-

binationat a station of a transmitting system,

a recelving system, a tuned circuit associated

- with said recelving system, and means for op-
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posing the effects on sald tuned circuit pro-
duced by the generation or transmission of

electronmﬂnetlc waves at the station and to
conjoin the effects on said cireuit produced by
electromagnetic waves received at the station.

12. In a space-telegraph receiving system,

two elevated receiving-canductors, an electro-

receptive device, and means associated with
said elevated conductors and said electrore-
ceptive deviee for opposing the effects on the
electroreceptive device of electrical oscilla-
tions developed in said elevated conductors l}y

- electromagnetic waves the energy of which is

not 1ntended to be received by said electro-
receptive device, in combination with a signal-
indicating devwe mec
definite predetm mined f
connected with said electro“ec,eptwe device.

In testimony whereot 1 have hereunto sub-
scribed my name this 24th day of November,

{508,
| ~JOHN STONE STONE.
Witnesses: | -

(. A. Hiceins, |
BrAINARD T. JUDKINS.
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