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To all whom it muay concern:

Be it known that I, JOHN STONE STONE, a
citizen of the United States, and a 1eS1dant of
Loston, in the county of Sutfolk and State of
I\Iassaehusetts,l‘lm*e invented certain new and
useful Improvements in Methods of Simulta-
neously Transmitting and Receiving bpacea

Telegraph Signals, of which the following is |

a specification.

The present invention dépendb upon the
fact that if in a vertical conductor or condue-
tors lying in a plane equidistant at all points

from tw0 other vertical conductors there be

developed electrical oscillations, then the os-
ciilationsthereby developed in thelast-named
conductors will be equal in amplitude and
phase. Further, if the effects of these oscil-
lations upon a leeﬂwmﬂ' device be opposed to
one another their 1esultanb effect upon said
receiving device will be nil.

By my mventmn I atilize as a transmitting-
conductor a conductororconductors lyi 1110*111 a
plane equidistant at all points from two othel
vertical conductors which I utilize as receiv-
ing-conductors,and I cause theoscillations de-
veloped in the receiving-conductors to be op-
posed to one another in their effect upon a
recelvingortranslating device associated with
them. ThIS may be done by means of a va-
riety of apparatus of the nature of induction-

balances, some forms of which will be here-

inafterdescribed. Careful consideration will
show that the two vertical receiving-conduec-
tors will be incapable of receiving
from any transmitting-station in theu equa-
torial plane, but will in general be capable of
recelving signals from stamons otherwise lo-

cated. In mdel that they may be most sen-
sitive to the signals from distant transmit-
ting-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 com-
municated with. If it be desired to receive
from more than one transmitting-station, the

- two recelving-wires may be mounted upon a

R0

frame Gap&ble of rotation around a central
vertical axis. |
- Figures 1, 2, and 3 show certain embodi-

ments of the invention.
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| form, and phase

(No model.)

In the figures V V" V' are vertical condue-
tors.

(= is a ground.

M M’ M" are induection-coils.

C C' C" " are condensers.

B is a battery.

R is a relay.

K is a coherer.

a 1s a generator of VlbldtOI}T currents.

ki is a key

S 18 a Qprnk gap.

R’ and R" are equal resistances or induct-
allCes.

Electrical oscillations may be developed in
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the transmitting-conduetor V in any suitable 65

manner, which need not fur ther be considered
here. When such oscillations are developed,

corresponding oscillations equal in amplitude
and phase will be produced in the receiving-

conductors V' V", and their effects upon the 70

coherer KX neutralize each other, owing to the
fact that the latter is in effect in a branch of
an Induction-balance, which branch is con-

jugate to the vertwdl tmnsmmtmmconduc—

tor V.

The three forms of induction-balanceshown
in the several figures are common forms, the
one shown in IFig. 1 being merely an induct-
ance-coll having similar but differentially-

75

wound primaries, the one shown in Fig. 2 be- 8o

ing merely the.equivalent of substituting two
equal condensers for the two bridge-arms of
a VWheatstone bridge, and Fig. 3 being in ef-
fect a Wheatstone bridge. The electrical

translating device or coherer shown in the 8s

drawings 1s always included in the ‘‘tele-

phone” branch of the bridge or induction-
balance. “T'he vertical transmitting-conduc-
tor may be regarded in each case as the bat-

tery branch, dIld the intervening dielectric 90

between 13}11&; conductor and the two recelv-
ing-conductors V' V' may be regarded as con-
stituting the remaining two bl..m(,hes Of the
111duct101:1 balance.

In the operation of the OI‘U‘.:HHZ&BIOII shown 95

at Kig. 1 the signal-waves emanating from
the ceutmlly located vertical canductm A\
develop potentials in the two similar conduc-
tors V' and V", which are equal in amplitude,
The two primary coils of

I10G
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M", through which V' and V'’ are grounded,
are equal in every respect and disposed sym-
metrically with respect to the remaining or
secondary coil of M. Equal electric oseilla-
tions are therefore developed in the conduc-

tors V' M” G and V" M" G; but the primary

- coils of M" are so disposed as to oppose each
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tors V' ¢ G and V' C

other in their action upon the secondary of
M"”, and the result upon this coil of the elec-
tric oscillations in the two primaries is there-
fore nil. TFor this reason the coherer and its
associated electric translating device are not
operated by the signal-waves sent out from
the vertical conductor V. The signal-waves
from a distant transmitting-station in the
plane of the vertical wires V' V" will, if their
wave length be twice the distance which sepa-
rates V' and V", develop in V' and V" elec-
tric potentials equal in amplitude, but oppo-
site in phase. Theelectric oscillations in the
two conductors V' M" G and V' M" G will
therefore be equal and opposite and their ef-
fect npon the secondary of M will be to pro-
duce electric oscillations in the local circuit
containing the coherer I, which i1s thereby
operated, and which consequently permits

‘the battery D to operate the electrie translat-

ing device R. Similarly in the operation of
the organization shown in Fig. 2 the signal-
waves from the conductor V produce equal
electric oscillations in the similar ‘conduc-
)" G, The condensers
C" and C'' being equal, the potential of the
branch _containing the coherer K is changed

as a whole, but no difference of potential is |

developed therein, and therefore the coherer
is not operated and the associated translating
device is not set in motion. As in the case
of the organization shown in Fig. 1, the waves

from the distant transmitfer-station produce

unequal electric vibrationsin the conductors
V' C'"Gand V' C'” G. This causes a differ-
ence of potential in the coherer branch, which
operates the coherer, and thereby Sets in mo-
tion the electric tmnslatm@ device R.

The operation of the organization shown in

Fig. 3 1s the same as that shown in Fig. 2,

except that two equal resistances R’ R’ are
employed instead of the two equal condensers
C"” C"' of Fig. 2.

Iclaim—

1. The method of transmitting electromab-
netic signal-waves and of mmultaneously or
otherwise receiving otherelectromagneticsig-
nal-waves without mutnal interference, which
consists in generating the electromagnetic
signal-waves to be transmitted by producing
electric vibrationsin an elevated transmitting
conductor or conductors, In receiving the
energy of signal-waves to be received in other

716,955 . _,

| elevated conductors and in conveying the

energy so received to a conductor or branch
that is conjugate to said transmlttmn‘ con-

- duetor or conductors.

2. The method of simultaneously transmit-
1311]“‘ and receiving electromagnetic signal-
waves, which consistsin transmitting electro-
maﬂ‘netle signal-waves at a transmitting-sta-
tion, causing the effects of the transmltted
waves in a receiver at the same station to be
neutralized, and causing the electromagnetic

sional-waves simultaneously received from a

a dlstant station to codperate to affect the
receiver.

3. The method of simultaneously fransmit-
ting and receiving electromagnetic signal-
waves, which consistsin transmlttmcr eleetl 0-
magnetic signal-waves at a transmitting-sta-
tion, causing the effects of the transmltted
Waves in a 1eﬁeive1 at the same station to be
neutralized, receiving the energy of simulta-
neously - transmﬁtpd waves from a distant
station and causing the energies of the re-

! sulting electric Vlbratlons of sald simultane-

ously- “transmitted waves to cooperate toaffect

the receiver.

4. The method of produecing a maximum
effect in a receiver by electromagnetic waves
of a certain predetermined length, which con-
sists in receiving the energy of said electro-
magnetic waves in two elevated conductors
situated a distance apart equal to one-half
the length of said waves, conveying the re-
su]bmﬂ* electric vibrations to a receiver asso-
ciated therewith and causing the energies of
said vibrations to codperate to atfect S.?le re-
celiver. |

5. The method of transmitting and receiv-
ing electromagnetic signal-waves simultane-
ously or otherwise, which consists in trans-
mitting electromagnetic signal-waves, caus-
ing t.he transmwted waves to effect a zero
difference of potential at the terminals of the
receiver, and causing the received waves to
combine to effect a certain difference of po-
tential at said terminals.

6. Inthe artof spacetelegraphy, the method
herein described of preventing the radiation
of electromagnetic waves of greatb 1nten81ty'

by a transmltter in prommlty to a receiving

system from affecting the receiver, Whlch
consists in receiving said radiated waves in
a plurality of elevated conduetors, and caus-
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ing the effects on the receiver of the result-

ing electric oscillations developed in the ele-

Vated conductors to be neutralized.
JOHN STONE STONE.
In presence of—
ALEX. P. BROWNE,
ELLEN B. TOMLINSON,
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