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To all wh om it ma J CONCCT L.

~Be it known that 1, Joan StonNE STONE, -
citizen of the United Stmtos and a resident of
Boston, 1n the county of Suffolk and State of
Massachusetts, have invented certain new and

useful Improvements in Apparatus for Simul--

taneously Transmitting and Receiving bpace-—

‘Telegraph Signals, of Wthh the followmo' 1S

a 9pemﬁcat10n

The pr esent mventlon depends upon thé

fact that if in a vertical conductor or conduc-
tors lying 1n a plane equidistant at all points

from two other vertical conductors there be
~developed electrical oscillations then the os--

cillations thereby developed in the last-named

conductors will be equal in amplitude and |
Further, if the effects of these oscil-

phase.

1

~ lations upnon a receiving device be opposed to

20

one another their resultant effect. upon sald'-
receiving device will be 7.2l. -

By my invention I utilize as a tmnsmlttmg-

| conductor a conductor or conductors lying in,

- a -plane equidistant at all points from two

30

other vertical conductors, which T utilize as
receiving-conductors, and I cause the oscilla-
tions dev eloped in the I‘BGBIVIDU“COHdUCtOI‘S -

to be .opposed to one another in their effect
upon a receiving or translating device asso-

cnted with them. Thismay be done by means
of a variety of apparatus of the nature of in-

~ duction-balances, some formsof which will be

35

hereinafter deqcrlbed Careful cons1der ation
will show that the two vertical receiving-con-

“ductors will be incapable of receiving Siﬂ'nals

from any transmitting-station in. t_helr_ equa-
torial plane, but will in general be capable of

' mceiv'i.no signals from stations otherwise lo-
cated.. In order that theymaybe mosﬁrsenf;l— ,

_40

5

tive to' the signals from distant transmitting-
‘stations, these two conductors should be plaeed
at a distarice apart of one-half'a wave length
“and in the vertical plane including the d1stant

transmitting-station to be commumcated w1th

If it be desired to receive from more than one.
tmnsm1ttm o-station, the two recelvmg—mres ‘-

here.

'JOHN STONE STONE, OF BOSTON, MASSACHUSETTS, ASSIGNOR, BY MESNE . -
ASSIGNMENTS, 10 STONE TELEGRAPH AND TELEPHONE COMPANY, OF -

may be mounted upon a fra;me c&pablexdf;rb*_f |

tation around a central vertical axis.

Figures 1, 2, and 3 show certain embﬂdl—

ments of the ny entlon

In the figures,. VV' V" are vertwal conduc—

(isaground. MM’ M” are mductlon-
104 C” C" are condensers.

tors.
coils.

@ isagenerator of vibra-
sisaspark-gap. R’

Kisacoherer.
kisakey.

50

Bisabat- .-
tery. Risa relay or othersignal-indicatingde-
| vice.

‘tory currents. 55

and R are equal resistances or indnctances. .

It is to be understood that the coherer her-e-

in described is merely illustrative of "any re- ;

‘ceiver of electromagnetic waves or other elec-
tric translating device, and it 1s to be further
understood that I do not desire my claims to
be limited to any particular receiving means, .
but, on the contrary, that I conmder any and
all means to be covered by the terms usedAn’
the claims to. designate the device whereby
the. leceptlon of electromaﬂ'netlc W&VE}S is ef:

fected.

6o

Electrlcal oscillations ‘may be developed in 3
the transmitting-conductor V'in any suitable

manneér, which need not further be considered
When such oscillations ate developed,

70

corresponding oscillations. equal 301 amphtude_._ |
and phase will be praduced- in the receiving-

conductors V' V" and their: effects upon the

coherer K neutralize each other, owing to the
fact that the latter is, in effect, in a branch of
an induction-balance, which b1 anch is conju-

oate t0 the vertical transmlttmfr-conductor V.. B :

The threeforms of 1nduct10n—balance shown -

_.111 the several figures are common forms, the

one shown in Fig. 1 being merely an mduct-

80

ance - coil ha,vmﬂ' szmﬂar but dlﬁerentmlly-'

wound primaries, the one shown in Fig. 2 he-

ing merely the equwalent of substltutmtr two
| equal condensers for the two brid ge-arms of a
‘Wheatstone bridge, and Fig. 3 bemg, ineffect,.
a2 Wheatstone br1d0*e
| lating device or coherer Shown in ‘the draw-
ings is always included in the °
branch of the bridge or induction-balance.

“telephone
90

The electrical tra,ns- |
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The vertical transmitting-conductor may be
oarded in each case:as the battery branch,
d the intervening dielectric between this
nductor and the two receiving-conductors.
V" may be regarded as constituting the re-
fining two branches of the induction-bal-
ces. | - -
In the operation of the organization shown
Fig. 1 the signal-waves emanating from the
ntrally-located vertical conductor V dev elop
stentials in the two similar conductors V'
1d V" which are equal in:amplitude, form;
yd: phase: . The two primary coils of M,
rouch which V' and V" are grounded, are
qual in every respect and disposed symmet-
cally -with respect to the remaining or sec-
1dary coilof M.  Equal electric oscillations
-e therefore developed in. the conductors \'A
1 G+ and V" M” G but the primary coils of
[" are so disposed as to oppose each other in
\eir action upon the secondary of M, and
1e result upon this coil of the electric gscilla-
ons in the two.prinaries is thereforé nel.
‘or this reason the coherer and its associated
ional-indicating device are not operated: by
1e signal-waves sent ot from the vertical
onductor V. The signal-waves, from a dis-
\nt trarsmitting-station in the plane-of the
ertical wires V' V/' will if their wave length
e twice the distance which separates 'V’ and.
" develop in V' and V' electric potentials
‘qual in amplitude, but not in phase. The
lectric oscillations in the two conductors \'A
1" G and V" M” G will therefore be equal
iid opposite, and their effect upon the sec-
ndary of M will be to produce electric os-.
illations in the local circult containing the
oherer X, which is thereby operated and.
7hich consequently permits the battery B to
jperate the signal-indicating device R. Simi-
arly, in the operation of the organization
hown in Fig. 2 thesignal-waves from the con*
luctor V produce equal electric oscillations in
he similar conductors *
Fhe condensers O and C’ being equal, the po-

ontial of -the branch containing the coherer

 is changed as a whole; but no difference of
yotential is developed therein, and. therefore
he coherer is not operated, and the associated
sional-indicating device is not set in motion.
As in the case of the organization shown In
Fig. 1, the wavesfrom the distant transmitter-
station produce unequal electric vibrations 1n
the conductors V. ¢ G and V" C"' G. This

~auses a difference of potential in the coherer

hranch, which operates the coherer, and there-

by sets in motion the signal-indicating de-
dee R,/ s

The operation of the organization shown in
Fig. 3 is the sameé as that shown in Fig. 2, ex-

cept that two equal resistances R"R"™are em-
ployed instead of the two equal condensers
C'- " oof Fig. 2. - s

- Ieclaim— .

for developing electric vibrations In an ele-

waves, and me

1zed: . |

'V"f .U”,LG &Ild Vrﬁr. Cm* G‘

1. In a system of space telegraphy, means
tor transmitting and simultaneously or other-
wise recelving signal-waves comprising means

vated transmitting conductor or conductors
situated in a plane equidistant at all points
from tbwo or more receiving elevated conduc-

tors. and means for conveying the energy ot

the vibrations from the receiving-conductors

to an associated electrical translating device

whereby the branch containing the electric

710

75

translatine device-or receiver is rendered con-

| jugate to the transmitting conductor or.con-

ductors. - o I :
2. dn a system for simultaneously transmit-

ting and receiving electromagnetic “signal=

waves, means for transmitting electromag-
netic signal-waves, means at the transmitting-
station for receiving electromagnetic signal-
' ans for maintaining the receiv-
ing means in operative condition for the re-

ception of waves from a distant station dur-
ing the transmission ot waves by the trans-
mitting means. - L |
for simultaneously transmit- .
e

3. In a system
ting and receiving electromagnetic. signal-

waves, a generator of electromagnetic signal-
“waves. a receiver ot electromagnetic signal-

‘waves. at the generating-station and means

tor rendering the receiver; unresponsive to

waves generated by said generator, without

SC‘l

95

impairing its sensitiveness to waves whichare
cenerated by a distant generator simultane- -

- ously with waves generated by the first-men-
‘tioned generator. e o
for simultaneously transmit-

4. In a system

tinc and receiving electromagunetic signal-
waves, means for, transmitiing electromag-

‘petic signal-waves, a. receiver tor electromag-

netic sighal-waves at the transmitting-station
and means for causing the effects of the trans-
mitted waves on the.receiver to be neutral-
5. Inasystem of space telegraphy. arecelv-
ing system _ '
nal-waves of predetermined w ave length, com-

responsive to electromagnetic sig-

100

105

I1T0

Pi'iSiﬂg tWO'elevajtéd?t;dnducﬁors and a'reéeiver |

i ofelectromagnetic waves, in combi’ ation with

means for preventing ‘electromagnetic wav..- . |

of the same or of a. different wave length,

a system situated ApProxi-
mately in a plane equidistant at all points
from the receiving-conductors, from effecting
the response of the said réceiver without, at
the same time, rendering such receiver unre-

transmitted - by a

‘sponsive to the waves which it 1s intended to
receive.. -
. 6. Inasystem ofspace telegraphy,a receiv-

ing system comprising'two elevated conduc-
signal-waves when the terminals of such re-

sponsive means are subjected to a difference
of electrical -potential, in combination with

| means for maintaining an approximately zero.

115

120

“tors and Teans responsive to electromagmnetic

Izi
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!

differerice ot potentml at said termma,ls when |
electromagnetic waves are transmitted by an-

other system situated approximately ina plane

equidistant at all points from said receiving- |

conductors.

7. Inasystem for simultaneously transmit-
ting and receiving electromagnetic signal-
waves, means for tr ansmitting electromag-
netic qlcrnal waves, two elevated Tecelving-
conduetors at the tra,nsmlttmg-smtlon, a re-

ciated with said receiving-conductors and re-
ceilver, for maintaining the receiver in oper-
ative condition for the reception 0f waves

from a distant station during the tI‘&HSII]lS::]OI] |

- of 'waves by the tr ammlttm means.

- 8. In a system of space teleﬂ'mphy, a. plu-
rality of elevated receiving-conductors situ-

~ated a distance apart equal to one-half the

20

wave length of the waves to be received and

so situated in -space that the distant transmit-
ting-conductor and said receiving-conductors
are approximately in the same vertical plane,

- in combination with a receiver and means asso-

25

30
- rality of elevated receiving-conductors sepa-
-rated a distance apart which bears a.certain

- definite relation to the Wave length of the elec: | o
I said conductors: ‘being adapted to oppose the

ciated with said- recewer and said receiving-

conductors for causing. vibrations. developed
in said recewmﬂ'—conductors by electromag-.

netic waves of. predetermined wave length to

be con;jomed in their effection'the said receiver.

9. In a system of space telegraphy, a plu-

- “fromagneétic signal-waves‘to.be received and

35

| Whose positionins pace bears a certain definite
| '_.re}atmn to the position of thedistant source of
... said-waves, in combination with a receiver and |

. Ieans assocmted with said. recewer and sa1d
- zpeceiving-conductors for causing the energies

LT

‘magneticwaves are ofa c@rtam pred etermined.

- wave 1encrth P

45

' pomtely—wound c:o:lls a third coil in inductive |
‘relation théreto, and a recewer assoclated w1th B
“said thlrd ¢oil. - 5
- 11, In & wsi:em for mmultaneouglv tmns—?i-
- mlttmﬂ' and receiving electromagnetic sighal- |’
- waves, a transmitter and a recelver both at the |
‘same sta;tmn and means tor causing the oppo-
sition of the effects of: the transmﬂzted waves
onthereceiverand for caysing the Codperation |
~ of the eﬁects of ’the recewed waves on said re-'
- ceiver. U - o1
12. In a svstem of sp&ce telegraphy., means-‘-
fortr a,nsmlttmn" electz'omagnetm mgnal-waves pi
" and mmultaneouslv or otherwise recelving !
other electromagnetic signal-waves Wlthout'
-mutual interference, said .means. comprising,
means ab a station fm" transmitting electx‘o- =

L60

10. In a system for SImuPtaneouslV trans—'

mlttmg and receiving electromagnetic signal-
waves, a receiving system compnsmﬂ‘ two op- |

- celver associated therewith and means asso-|.

|eff

_ af the electromagnetic waves abborbed by sald*_ B
B _. ".'?Paceivmmconductors to be conjoined in their |
~ effect on sald receiver when the said electro- |

the station. |

-17. Inagystem of swnahnﬂ' bV elecfromaﬁ-
netic.waves, the combmamon at astation of two
‘conductors, and a receiver for electromag-

magnetic signal-waves, means at said station

for receiving elgctromao'netle signal-waves
| and other means so lelatod to the transmitting

means and to the receiving means that mumal

‘interference between: the transmitting means .

and the recelving means is prevented when

“electromagnetic signal-waves are being frans-
mitted by the said transmitting means at the
-same time that waves are bemcr received from

a distant station by the said receiving means.
- 13. In asystem of swnalmﬂ by é’l%ctromaﬂ*—

%

63

netic ‘waves, a- receiver Iesponswe to electro- -
matmetle waves lecewed at a. station whﬂe at -

waves at the station.

the s same time unresponsive to effects pr oduced -
by the generation of electr omaunetlc sw‘nal—-_.

80

14. Inasystem of signaling bV elect1 omag- '

Iletlt.; W ELVEES a recelver more SBHSIEVB LO BleCt'I O~

magnetic waves received at the station thanto

ects produced by the generation of electro-
magnetic waves at the statlon ab the same time.

'15. Inasystem of signaling by electromag—- o
netm waves, the combma,tlon at a station of a
receiver for electromagnetic waves and means

for generating electromawnetla waves,sald ele- .
- ments being adapted to perform their func-
tjions simultaneously Wlth()llt mtel terence one

90

with the other. . -- SR

- 16. Inasystem of swnalmﬁ' by electmmam .
| netic waves, the combination- at a station of a -
95
ductors, and ‘& receiver for electmmdﬂ‘neme' |

oenerator of electr oma@netw waves, two con-

waves in operative relation to said conduetor&

“effects on the receiver produced by the genera- -
tion of electl omagnetic waves at the station
and to conjoin the effects on the receiver pro-

I 00

duced by electromawnetlc Waves recewed at -

Dy

‘netic waves in operative relation to said con-
' ductors, said conductors being adapted to op-

1

F

pose the effects on the receiver produced by
| transmitting: electrical impulses while permit-
| ting-waves recelved from a dl%t&nt statlon to

aﬁ“eeb the receiver. -

- 18. In a system of &agna,lmﬂ* E)y electlomaﬂr—%
metlc waves, a. radlatmﬂ* system, a receiving’ .
115
tems-as to_be responsive to electromagnetic o

system, and a receiver so related to said sys-

waves recewed af the station’while at the same

_time unresponsive to effects produced by the
genemtwn mf electmmagnetw waves at the_'. ”

smtw:a - .

180 Iﬂ & sy&tem of swnahncr by electromag— -
netlc Waves, a radlatlng system areceiving sys-

tem, and a receiver $orelated to said systems as

103

ITO"

120

‘to be.more sensitive to. eleetmmagnetlc waves

received-at the station than to effects produced

125

by the generation of electromametm wa,ves at;..

‘the station at the same time:

-y - - _____________Sggs _______________________________________________________ _hger ____________________________________yjg&_______________________________________________________|Ju

20. In'a system of swna,lmg bsf elevm omatr-' .
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netic waves, the combination at a station of a

system for receiving electromagnetic waves .

and a system for generating electromagnetic
waves, said elements being so related as to per-

form their functions simultaneously without

interference one with the other. |
21. Inasystem of signaling by electromag-

netic waves, the combination at a station of a

generator of electromagnetic waves, two CcOon-

ductors, and a receiver for electromagnetic

waves in operative relation to said conductors,
said conductors being so related as to oppose

the effects on the receiver produced by the
generation of electromagnetic waves at the

station and to conjoin the effects on the re-

ceiver produced by electromdgnetic waves re- L
. | .. 80. Inasystem of signaling by electromag-

ceived at the station.

29. Inasystem of aghaﬂing by electromag-
netic waves, the combination at a station of |

two conductors and a receiver for electromag-
netic waves in operative relation to said con-
ductors, said conductors being adapted to op-
pose the effects on the receiver produced by

transmitting electromagnetic waves while per-
mitting waves simultaneously transmitted |

from a.distant station to affect the receiver.
-93. In a system-of signaling by electromag-

netic waves, radiating and receiving systems

and a receiver so related to said systems as to
be unresponsive to. effects produced by the
ceneration of electromagnetic waves at the
same station but responsive to electromag-
‘netic waves received at the station. T
~ 24. Inasystem of signaling by electromag-
netic waves, radiating and receiving systems

“and a receiver more sensitive to electromag-

netic waves received at the station than to et-

fects produced by the generation of electro-.

magnetic waves at the station at the same time.

95. In a system of signaling by electromag-
‘netic waves, radiating and receiving systems |
at a station and a receiver so connected to said’
receiving system as to be unresponsive to ef-t
fects produced by the generation of electro-

magnetic waves at the same station but re-
sponsive to. ele

the station.. - =

926. Inasystem of signaliﬁg by 'elle‘c;tfomag-'

netic waves, radiating and receiving systems

“at a station and a receiver so related to said.
“systems as to: be responsive to electromag-

netic waves received at the station while af

the same time unresponsive to effects pro-
- duced by the generation ot electromagnetic.

-waves at the station. -~ . . T
- 97. Inasystem of sighaling by electromag-

netic waves, the combination at a station of a
system for receiving electromagnetic waves .
“and a system for transmitting electromagnetic |
waves, said elements being so related as to |
perform their functions simultaneously with- |

out interference. - -

98. In a system for simultaneously trans--
mitting and receiving electromagnetic signal-
waves, @& transmitting system in combination

ctromagnetic waves received at

with a receiving systermn, said receiving system

windings, and a circuit containing a receiver
inductively assoctated with said primary wind-
ings, said windings being so related and so pro-
nortioned that the transmitting and receiving
systems are enabled to pertorm therr functions
simultaneously and without mutual interfer-
ence. . o -

- 99, In a system for simultaneously trans-
| mitting and receiving electromagnetic signal-
waves, a receiving system comprising a differ-
ential coil, & secondary winding inductively

associated with said differential coil and a re-.

ceiver operatively connected with said sec-
ondary winding. o L

netic waves, radiating and receiving systemsat
a station and a receiver so related to sald re-
' ceiving system as to be unresponsive to etfects
produced by the generation of electromagnetic
‘waves at the same station but responsive to

¢ 31. Inasystem of signaling by electromag:-

netic waves, radiating and receiving systems at

electromagnetic.waves received at the station

39, In a system of signaling by electromag-

| neticwaves,analternating or vibratorycurrent

senerator,atransformer,electrical connections
from said generator to the primary winding ot
said transformer, electrical connections from
the secondary winding of said transformer to
a cireuit containing a condenser or a plurality
of condensers and .the primary winding ot a
‘second transformer, a conductor containing a
spark-gap connected across the ‘terminals of

| the secondary windi‘ng- of said ﬁrst-menti(_}n{é",d'_
transformer and ah elevated conductor serially

connected  to.the secondary winding of said

second transformer. - o
. 83. Ina system of signaling by electromag-
‘netic waves, an alternating-current generator,
“atransformer, eléctrical connections from saild
_oenerator to the primary winding of said trans-
former, a signaling device in said electrical
‘connections, electrical connéctions from- the

secondary windingof said transformer to a CIr-

“condensers and the primary winding of a sec-
| ond transformer; a conductor. contalning a

| spark-gap connected-across the terminals of
the secondary winding of said first-mentioned
transformerand an elevated conductor serially

| connected to the secondary winding of said
second transformer. . 0 -

- 34. Inasystem ofsztgna,hng by electromag-

| netic waves, an alternating-current generator,
‘atransformer,electrical connections from said
_generator to the primary winding of said trans-

| former, a circuit containing a condenser or a.

comprising a transformer having two primary.

‘electromagnetic waves received at the station.

a station and a receiver so connected to said re-
ceiving system as to be more: responsive to

70

75

30

QO

than to effects produced by the generation of
electromagnetic waves ab.the station at the

95

100

105

T1IO

s

cuit containing a condenser or a plurality of

120

125

0
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netic waves
at a station ‘111(1 2 recoiver so relatoed to said
receiving system as to be more responsive o
¢lectromagnetic waves received at the station

30

35
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piurality of condensers connected to the sec-

condary winding of said transtformer, a conduc-
tor containing a spark-gap -connected across
said secondary winding and

the terminals of
an elevated conductor operatively connected
with the aforesaid cirenit so that the dischargee
of the condenser or theplumhtj, of condensers
therein across the
ate eleetrical oscillations in the (,lemted con-
ductor. '

- 35. Inasystem of signaling by electromag-
netic waves, an alternatinge-current generator,
atranstormer, electrical connections from said
agenerator to the primary winding of said trans-
former,asignaling device insaid electrical con-

plurality of condensers conneeted to the sec-
ondary winding of said transformer, a conduc-
for containing a spork-evap coanected across
the termimals of said secondary winding and
an elevated conductor operatively connected
with the atoresaid civeuit so that the discharge

of the condenser or the plurality of condensers -
therem across the said spark - gap will cre-

ate eleetrical ose 111.:1‘510115 in the elu*‘ited COn-

ductors.

36, In asystem of signaling by electromag-
radiating and receiving systems

than to effects produced by the generation of
electrom li’IthIC waves at the stdtwn th the
SAMe trne. | | |

37. In a svstem for simultaneously trans-
mitting and receiving eléctromagnetic signal-

waves, a recelving system comprising a plu-

- rality of primary windings, a secondary wind-

40

45

50

1ne associated with said primary windings and
a recelver operatively connected with said sec-
ondaty winding.

38, In a system of smce telegraphy, a re-

ceiving system comprising two elevated re-
celving-conductors and 4 receiver or’

tector: responsive to electromagnetic signal-
waves when 1ts terminals are subjected to a

difference of electrical potential, in combina-

tlon with means for maintaining an approxi-

mately zero difference of potential at said ter-

minals when electromagnetic signal-waves are

transmitted by another system.

fance apart eqml to a
multiple of a half-wave Iength of the electro-
magnetic waves to be received, a receiver or
| Wave-d etector associated with Sdld conductors,

said spark - gap will cre-

ections, a cireult contalning a condenser or a

rave-de-

5

r
i

/

39, In a system of space telegraﬁhy, tWwo
elwatm] receiving-conductors situgted a dis-
half-wave length or a

and means associated with said cor.ductors and
sald receiver or wave-detector for causing the

energy of the electrical vibrations dev Lleped in

sald receiving-conductors by electromagnetic
signal-waves of a definite pr edetermined wave
length to combine to e
receiver or wave-detector.

40. Inaspace-telegraph receivingsystem, a

‘510 nal-indicating demce, and a plur ‘llltV of ele-

vated receiving-conductors associated there-
with, 1n combma,tmn with means adapted to
combine the energies of the electrical dscilla-
tions developed bv electromagnetic waves in
said elevated conductors for produunu artel-
ligible signals in said signal-indicating device.

41 Tn 3) snace—teleﬂ‘l aph recelving system,
two elevated receiving-conductors, a receiver
or 'wave - detector associated therewith, and
means assoclated with said conductors adapt-
ed to oppose the effects, on sald receiver or
wave - detector,
other ether disturbances the energy of which
1s not intended to be received while permitting
waves the energy of which i1s intended to be
received to aﬂ"ect the 1ecewe
tector. | |

42. In a space- teleﬁ"raph receiving svstem
a recelver for electromagnetic waves and two

elevated conductors, asqocmted with said re-
ceiver and adapted to oppose ‘the effects, on

said receiver, of electromatmetle waves. or

other ether distur bances the energy ot which
- 9o

L

15 not intended to affect’said receiver. .
48. In a space-telegraph receiving system,

iect the response of said

of electromagnetic waves or

or wave - de—

6o

75

30

a recciver for electromaﬂ‘netm waves and a plu-

rality of elevated conductors, associated with
sald receiverand adapted to oppose the effects,

on the receiver, of electromagnetic waves or
other ether disturbances the energy of which

is not intended to affect said receiver.
JOHN S'IONE b[‘ONE

In presence of—
ALrx. P. BrownNE,
Errexn B. ToMLiNsON.
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