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To dili whom it may concern: 
Beit known that I, JoHNSTONE STONE, a 

citizen of the United States, residing at Bos 
ton in the cuunty of Suffolk and State of Mas 

5 sachusetts, have invented certain new and 
useful Improvements in Apparatus for Simul 
taneously Transmitting and Receiving Space 
Telegraph Signals, of which the following is 
a specification. 

io Myinvention relates to the art of signaling 
electrically between stations not connected by 
a conducting-wire, sometimes called "space” 
-telegraphy, and more particularly to the sys 
tem of space telegraphy in which the sig 

5 nals are transmitted by means of unguided 
electromagnetic waves emanating from ele 
wated conductors. For convenience this lat 
ter system shall hereinafter be designated as 
the 'elevated-conductor system of space te 

2o legraphy” to distinguish it from other sys 
tems ofsignaling electrically between stations 
not connected by a conducting-wire. 

. If in the elevated-conductor system of space 
telegraphy as at present practiced a receiv 

25 ing-station be placed in the immediate neigh 
borhood of a transmitting-station, the receiv 
ing apparatus of the receiver-station is af 
fected by signals from the transmitting-sta 
tion. The result of this fact is that a receiv so-ing-station placed in the immediate neighbor 
hood of a transmitter-station is rendered use 
less while the transmitting-station is sending 
signals, and a message from a renote trans 
mitting-station will not be intelligently re 

35 ceived at the receiving-station while a mes 
sage is being transmitted from the neighbor 
ing transmitting-station. 
The object of the present invention is to 

supply apparatus whereby a receiver and 
4o transmitter station placed in close proximity 

to one another may be operated simultane 
ously, the transmitter-station sending signals 
to a distant receiver-station and the receiver 
station receiving intelligible signals from a 

45 distant transmitting-station without interfer 
ence by the signals sent out from the neigh boring transmitting-station. 
The phenomenon upon which the present 

invention depends for its operation is one 

which is the electrical analogue of the phe- so 
nomenon of interference in sound and light. 
It may be illustrated most simply as follows: 
If two similar vertical transmitting-conduc 
tors have developed in them electric oscilla 
tions equal in amplitude and opposite in 55 
phase, electromagnetic waves will emanate 
from each, and at all points equally distant 
from the two vertical conductors these waves 
will be equal and opposite. Such points lie 
in a vertical plane, equidistant between the 6o 
two vertical conductors, and since the elec 
tromagnetic waves from the two vertical con 
ductors are throughout this plane equal and 
opposite their effect throughout this plane is 
nil. We may therefore place in this vertical 65 
plane, which we shall call the plane of in 
terference,” vertical receiving - conductors . 
which will be unaffected by the oscillations developed in the two transmitting-conductors. 
Careful consideration will show that more no than two vertically-elevated transmitting-con 
ductors may be used provided the amplitudes 
and phases of their oscillations be properly 
chosen, with the result that planes or lines of 
interference are developed, and several verti- 75 
cally-elevated receiver-conductors may be 
placed in these planes or lines of interference. 
The receiver-conductors will then be unaf 
fected by the oscillation in the transmitting 
conductors. I prefer to so place the trans- 8o 
mitting-conductors that the resulting electro 
magnetic waves are most powerful in the di 
rection of the receiving-station with which it 
is desired to communicate. For example, if 
two vertical transmitter-conductors are em- 85 
ployed whose oscillations are equal in ampli 
tude and opposite in phase I prefer to place 
them half a complete wave length apart and 
in a vertical plane, including the vertical con 
ductor of the distant receiving-station with go 
which it is desired to communicate, so that 
waves emanating from the two vertical con 
ductors of the transmitting-stations shall re 
inforce each otherinthis particular direction. 
When it is desired to communicate with re- 95 
ceiver-stations in different directions from 
the transmitter-station, Imount the receiver 
and transmitter conductors upon a rigid 
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frame capable of being rotated about a ver 
tical axis and rotate the frame until the plane 
of the transmitter-conductors includes the 
vertical eonductor of the particular receiver 
station with which it is desired to communi 
cate. If two vertical transmitter-conductors 
are employed in which the oscillations devel 
oped are equal both in amplitude and phase 
and if they be placed at a complete wave 
length apart, then also will there be vertical 
planes of interference half-way between them 
in which may be erected vertical receiver 
conductors which will be unaffected by the 
oscillations in the transmitter-conductors. 
The figure illustrates an enbodiment of the 

invention. 
In the figure,VV'V' are vertical wires. Gis 

the ground. M, M', M', and M' are induction 
coils. Cisa condenser. B is a battery. Risa 
relay. IK is a coherer, and a is a generator of 
vibratory currents. The generatora is shown 
diagrammatically and is intended to represent 
any generator of vibratory currents suitable 
for use in an elevated-conductor system of 
wireless telegraphy, the preferable form be 
ing that in each by the use of a spark-coil an 
oscillatory discharge of a condenser is ob 
tained-such generators, for instance, as have 
been employed in high - frequency experi 
ments, notably by Nikola Tesla and Elihu 
Thomson. If in this organization it be de 
termined to employ in W' and V' electric vi 
brations equal both in amplitude and phase, 
the wires V' and V' are placed a complete 
wave length or a multiple of a complete wave. 
length apart; but if it be determined to em 
ploy in V and V' electric vibrations equal 
in amplitude and opposite in phase then the 
wires V' and V' are placed half a wave length 
apart or an odd multiple of half a wave length 
apart. The question as to whether the phases 
of the vibrations in V' and V' will be the 
same or opposite is determined by the direc 
tion of the windings of the coils M' and M' in 
the usual way. In the operation of this or 
ganization the generator a develops electric 
vibrations, which are communicated, through 
the intermediary of the coil M', to the coils 
M" and M' and thenco to the vertical wires V' 
and V'. The oscillations thereby produced 
in the wires V and W" develop electromag 
netic waves which interfere in a vertical 
plane half-way between the vertical conduc 
tors; but they agree in phase to the right and 
left of the system, and therefore reinforce 
each other in these directions. The vertical 
receiving-wire V is placed in the plane of in 
terference and is therefore unaffected by the 
waves developed by V" and V', whereas it 
receives the energy of waves from other trans 
mitter-stations at a distance. 
As regards the operation of the receiving 

apparatus associated with the elevated con 
ductor V, electromagnetic signal-waves ema 
nating from a distant transmitter-station and 
impinging upon this conductor develop there 
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in electric vibrations which through the in 
termediary of the transformer-coil Mare con 
veyed to the coherer K, which is thereby op 
erated. The operation of the coherer per 
mits the batteryB to develop a current in the 
circuit D M K R of sufficient force to set in 
motion the relay R. The coherer K is acted 
upon by a decoherer, (not shown in the draw 
ing,) which restores it to its normal condition 75 
of high resistance after the passage of each 
signal. 
Having fully described my invention, I 

claim 
1. In a system of space telegraphy, means 

for transmitting and simultaneously or other 
wise receiving signal-waves comprising two 
vertical conductors, means for developing os 
cillations of equal amplitude in them, a ver 
tical receiving conductor or conductors situ 
ated in the plane or line of interference of the 
waves emanating from said transmitting-con 
ductors, and electric translating or receiving 
devices associated with said receiving ele 
vated conductors, substantially as described. 

2. In a system of space telegraphy, two 
grounded elevated transmitting-conductors, 
situated a distance apart equal to one-half 
the length of the wave to be transmitted, and 
means for simultaneously impressing on said 
conductors electric vibrations opposite in 
phase. 

3. In a system of space telegraphy, two 
grounded elevated transmitting-conductors, 
situated a distance apart which bears a cer 
tain definite relation to the length of the wave 
to be transmitted, and means for simultane 
ously impressing on such conductors electric 
vibrations of a certain predetermined phase 
relation. 

4. In a system of space telegraphy, a plu 
rality of grounded elevated transmitting-con 
ductors, so situated with respect to the length 
of the electromagnetic waves to be transmit 
ted, that waves radiated in the plane of said 
conductors are mutually reinforced, and 
means associated with said conductors for si 
multaneously impressing thereon electric vi 
brations whereby the radiation therefrom of 
the said waves is produced. 

5. In a system for simultaneously trans 
mitting and receiving electromagnetic signal 
waves, two elevated transmitting-conductors. 
and means for sin, ultaneously impressing 
thereon electric vibrations equal in amplitude I2O 
and opposite in phase, in combination with 
an elevated receiving-conductor and its asso 
ciated receiver, said receiving-conductor be 
ing so situated with respect to said transmit 
ting-conductor that the receiver is unrespon- I 25 
sive to the waves transmitted by said trans 
mitting-conductors. 

6. In a system for simultaneously trans 
mitting and receiving electromagnetic signal 
waves, means for generating a plurality of sets. I3o 
of electromagnetic waves, and means for neu 
tralizing the effect of said sets of electromag 
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netic waves upon a receiver situated at the 
transmitting-station. - 

7. In a system for simultaneously trans 
mitting and receiving electromagnetic signal 
waves, means for transmitting a plurality of 
sets of electromagnetic signal-waves from one 
transmitting-station, and a receiving-conduc 
tor so situated with respect to the transmit 

ting means that it is unaffected by said trans 
mitted waves, but is at the same time respon- Io 
sive to waves transmitted from another sta 
tion. 

JOHN STONE STONE. 
In presence of 

ALEX. P. BROWNE, 
ELLEN IB. TOMLINSON. 


