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COMPLETE SPEOIF-ICATION.

“Improvements in Wireless Signalling **

I, Rearxard Ausrey Frssexnex, of Brant Rock in the State of Massachusetts,
United States of America, Electrieal Engineer, do hereby declare the nature of
this invention and in what manner the same is to be performed, to be par-
ticularly described and ascertained in and by the following statement:—

My invention relates to simultaneous sending and receiving of signals without
wires and more particularly to the simultaneous transmission and receipt of
telephonic messages, and to multiplex wireless telegraphy and telephony.
generally. Its primary object is the simultaneous transmission and receipt of
one or more telegraphic or telephonic messages at a wireless station, and also
the transmission of messages to and from a wireless station over wire lines.

The accompanying .drawing shows in diagram a suitable arrangement for
carrying out the invention. _ :

In the drawing 1 and 2 at the bottom of the diagram represent wire lines
leading to a telegraph office or a telephone ceniral, 3 and 4 répresent the magnet
coils of telephone relays, and 5 and 6 the microphonés or their equivalents.
7, 8,9, 10 represent the primaries of the telephone induetion coils and 11, 12,
13, 14, the corresponding secondaries. 15 is a vesistance to balance resistance
of the telephone line 1, 2. The primaries and secondaries are so wound and con-
nected that signals or speech impulses transmitted by means of the microphone 6
are balanced as regards their effect on the magnet coil 3. 16 is a local battery,
17 (at the top) is a source of. voltage, preferably a continuous current dynamo,
or otherwise may be stornge batteries, 18 is an adjustable resistance, 19 is a dis-
charge gap, 20, 23, 24, 25, 26, 27, 28, 29 are variable capacities; 21, 22,
30, 31 ave the primaries of the transformers whose secondaries are 32, 33,
34, 35, 37 is an inductance which may be variable, 38 a resistance, 39 an
inductance preferably variable and 40 an antenna grounded at 41, and 42 is a
variable capacity. '

These primaries and secondaries are so wound and connected, and the various
inductances and capacities so adjusted empirically that on sending by the
sending-key 44 (or when this is short circuited by the switch 45, then on talking
or telegraphing by the line 1, 2) it will not affect the receiver 46. 'This
receiver 46 is connectled in with an interference preventer as shown, 47, 48 being
the primaries and 49 and 50 the corresponding secondaries, 51 a capacity and
52 a potentiometer. The condenser .26, inductonce 37 and resistance 38 form
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what may be-called a “ phantom antenna *; namely they appear to absorb-ensrgy . %\?\9-“‘"'-’“"‘%@
to the same extenl and to the same amount as the antenna 40 and its connections / FREE
to ground, and to balance it. This arrangement therefore js believed to be some- LisR ARIES:
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what similar in principle to the balancing arrangement-shown at the lower
part of the figure in connection with the wire lines and above described.

In operation, onsending a telegraphic or telephonic current through the
line 1, 2, the switch 4% being <losed, {he telephonic or telegraphic currents
actuate the relay 3, 5, and eause signals to he sent out from the antenna 40
without affecting the receiver 46, or only affecting it to u very slight extent.
On the other hand. clectric waves simultaneouvsly reccived on the antenna 40
actuate the receiver 46 and by the means of the telephonic relay 4, G, are trans-
mitted back on the line 1, 2.

Similarly, if the switeh 495 be open, a similar result is obtained on tole-
graphing with the key 44, ju which case the operator may listen to signals
received or sent by means of the lelephone receiver 50,

‘Where it is desired to transmit and receive simultaneously, o number of
messages, different antenna may be suspended from the same tower or the same
antenna may be used by duplicating the apparatus as shown to the vight of
figure, corresponding pieces of apparatus being there indicated by corresponding
figures with the prime, mark added. The sending and veceiving civenits on the
right of the figure ave tuned to a different frequency from that of the civeuits
on the left-hand side. , '

By means of the apparatus and operation described, it is possible simul-
taneously to send and receive one or more tclephonie or telegraphic messages,
either directly from the wireless station, or from local stations counccted by
wires with the wireless station.

I do not limit myself to the specific arrangements hercin set forth, as there
are many alternative nrrangements which may he wused which are fully
equivalent or which come under the broad invention as claimed.

Having now particalarly described and ascertained the nature of my said
invention and in what manner the same is to be performed, T declare that what
I claim i1s:—- ‘

1. In the art of simultaneous transmission and receipt of wireless signals, the
method of neutralising the effect of the loeal sending circuit at a station on o
local veceiving circuit also adapted for the simultaneous veceipt of non-loeally
generated signals, which consists in operatively connecting n balancing eircnit
and the loeal sending source to the antennae, adjusting said circuits so
as to maintain approximately zero potential differcnce between two points in
said eircuits when transmitting, and connecting the receiving cirenib operatively
to the aerinl and hetween said points. ’

2. In the art of simultaneous transmission and receipt of wireless signals,
the method of neutralising the effect of the local sending circuit at a station
on the local receiving circuit, adapted for tlre simultaneous receipt of non-
locally generated signals, which consists in neutralising the effect of the local
sending circuit on the local receiving cireuit by means of a halancing cirenit,
while maintaining the loecal receiving cireuit in an unbalanced condition as
regards the received oscillations, _

3. In the art of simultaneous iransmission and roceipt of wircless signals, the
method of neutralising the effect of the loeal sending cireuit at a station on the
loeal receiving cirveuit, while permitting the simultaneous receipt of nom-
locally generated signals, which consists in neutralising the effect on the
receiving circuit of the electrical oscillations produced in the antenna cirenit
by the local sending circuit by means of a phantom antenna c¢ircuit, and main-
taining the receiving circuit in an unbalanced condition as regards impulses
received by the antennae from another station.

Dated this 4th day of April, 1908.
. ABEL & TMRAY,
Birkbeck Bank Chambers, London. W.C.
Agents for the Applicant.

Redhill: Printed for His Majesty’s Stationery Office, by Love & Malc.omson,.Ltd.—-ISOS_.'
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