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Application filed January 8, 1825, - Serial No. 1,172,

This invention relates to a system of multi-

plex signaling, and particularly to.a trans--

oceanic system: adapted for telephony: or te-
legraphy. - e

In accordance with the invention messages
may be transmitted from a point or points
on one side of a large body of water, such,

for example, as the Atlantic Ocean to a point

of ultimate reception on the other side of the

“body.of water by modulating and transmit-

ting a plurality of waves of different fre-

“ quencies respectively in accordance with dif-

. ferent messages, receiving said -plurality of
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waves at a point different from the point of
ultimate reception; modulating at said point

a wave of a still different frequency in'accord-

ance with said plurality of waves, and then

“transmitting the:last-mentioned waves thus
modulated to the point 6f ultimate reception

where the different messages may be separate-
ly received. . = | : 5

This invention has been employedin trans-
mitting messages.from different countries of
Furope, among  which may be mentioned
(Germany, England and France, to the station
of the Radio. Corporation; of America, lo-

i cated at Riverliead, Liong Island: . In prac-

ticing the invention, the waves used- in trans-
mitting the different messages from the va-

rious countries of Europe have been of com- .
paratively  low frequencies, and the trans- -

mitted waves have been received at a station
locdated at Belfast, Maine, at which station
they are received upon the same or different
antennge and supplied. to receivers tuned:to
the frequencies of the waves'radiated- from

- the European stations. The various receivers

of the Belfast station are connected to:a com-

~mon antenna through a modulator, and the

last-mentioned antenna is caused.to radiate a

- wave of different frequency from the first-

mentioned waves, preferably a higher fre-

“quency. of the order of upwards of 100,000

45

- cycles. per ‘second ‘modulated. in accordance |

with the waves:to which the respective re-
ceivers are tuned. - - . X :
Animportant:advantageof the invention is

- that the point, in the present instance, Bel-

60.

fast, Maine, at which the ‘waves transmitted -
across the ocean are first received may be so

located as to cause interference from static or
other causesto be less than would be the case
it the transoceanic messages were directly
received at the point of ultimate reception;
in this case the station.at Riverhead, Long

-Island.

- Fig. 1 of the drawing indicates diagram-
matically a number of transmitting stations
which, for example, may be located in dif-
ferent countries. 8
Fig. 2 is a diagrammatic illustration of a

-combined receiving and transmitting station

located at a point different: from the point
of ultimate reception of the messages trans-
mitted by the different antenns of Fig: 1, and
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Fig. 8 is a diagrammatic representation of -

the receiving station at the point of ultimate
reception. Tl A »
-The transmitting’ stations shown in Fig. 1
and designated 2, 4 and 6 respectively may
be located at the same or different points on
the earth’s surface. " As one illustration of the

use of the invention, the transmitting station

2 may be located in Germany and may trans-
mit a series of waves of 24,000 cycles per
second modulated in accordance with' a tele-
graph ‘or telephone message; the transmit-
ting station 4 may be assumed: to be loeated

in-England and to transmit a signal-modu- -

lated wave of a frequency of 21,300 cycles
per second; and the transmitting station 6
may be taken as a station in France trans-

‘mitting a signal-modulated wave of a fre-

quency. of 21,000 cycles per second.
The arrangement of Fig. 2. comprises an
antenna 8 which is preferably aperiodic and

.receivers 10, 12 and 14.tuned respectively to

the different frequencies of the waves trans-

.mitted from the stations 2, 4 and 6. The
_outputs of the receivers 10, 12 and 14 may
.next be supplied independently to vacuum

tubes 16, 18 and 20 respectively, the output
circuits of said tubes being coupled to a com-
mon circuit 22 which supplies currents of
the different frequencies to which the receiv-

" ers 10, 12 and 14 are tuned to a modulator 24.

As shown in the drawing, the modulator 24
is of the well-known type known'as a Heising
modulator. The modulator 24 supplies'to an
antenna 26 coupled therewith a wave of a
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frequency different from the frequencies of
the waves radiated from the transmitting sta-
tions 2,4 and 6, and the wave radiated from
the antenna 26 is modulated in accordance
with the respective waves transmitted from

stations 2, 4 and 6 and received by the receiv-

ers 10, 12 and 14 respectively.

A circuit arrangement such as is shown .

in Fig. 3 may be employed at the point of
ultimate receiption to receive the message
transmitted from stations 2, 4 and 6 through

- intermediation of a station having an. ar-
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rangement such as is shown in Fig. 2. The
station shown in Fig. 8 comprises an antenna
28 which may be tuned to the frequency of
the wave radiated from the antenna 26, As
shown, the antenna 28 is coupled to a circuit
including a detector 30 and a heterodyne 32,
tue frequency of the current produced by
the oscillator of the heterodyne device 82
being such as to reproduce approximately
from the wave radiated from the-antenna 26
of Fig. 2 currents of the frequencies initially

-transmitted from stations 2,4 and 6, and there

are provided on the output side of the detec-
tor 30, circuits 34, 36 and 38 tuned respec-

.tively to the frequencies of the waves trans-

mitted by stations 2, 4 and 6. Coupled with

-the circuit 84 is a circuit 40 including a de-
“tector 42, a heterodyne device 44 and tele-

phones 46; coupled with the circuit 86 is

-a circuit 48 including a detector 50, a hetero-

dyne device 52 and telephones 54; and cou-

.pled with the circuit 38 is a circuit 56 includ-
ing a detector 58, a heterodyne device 60 and

telephones 62. .
It was assumed above that transmitting
stations 2, 4 and 6 might be stations in Ger-

-many, England and France, transmitting fre-

quencies of substantially 24,000, 21,800 and

21,000 cycles per second réspectively. In the
- past it has appeared preferable that-frequen-

cies of the order of 20,000 to 100,000 cycles
per second be used in transmitting messages

5 across large bodies of water, such as the At-

lantic Ocean, and where this invention has

- been employed, it has also seemed preferable
- to use for the carrier wave employed in the

intermediate station shown in Fig. 2 a wave
of a frequency of the order of upwards of
100,000 cycles per second. - The invention,
however, 1s not limited in its scope to such

~frequencies nor in its broadest aspects to

[os 3
S

‘the use in the station shown in Fig. 2 of a

carrier frequency higher than the frequen-
cies of the series of waves transmitted from

the stations 2, 4 and 6. On the contrary,

Jit is recognized that it may eventually be

60

found that very short waves may advan-
tageously be employed in transmitting mes-

-sages over long distances, such as over oceans
or other large bodies of water, and, there-

85

fore, stations 2, 4 and 6 may be utilized to
transmit waves of very short length, and the
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station shown in Iig. 2 may utilize as a
carrier waves of shorter length,

It is further recognized that various modi-
fications may be made in the manner of utili-
zation of this invention, and, accordingly.
it is intended that nothing contained in the
foregoing description shall be taken to limit
the invention beyond the scope of the ap-
pended claims.

Having fully described my invention, what
I claim is:

1. A method of multiplex signaling which
consists in modulating at different points on
the earth’s surface at a distance from each
other, a plurality of waves of different fre-
quencies adapted to transoceanic transmis-
sion in accordance with different messages to
be transmitted to a common ultimate point
of reception, transmitting said waves and re-
ceiving them at a distant point different from
the pownt.of ultimate reception; modulating
at said different point a wave of still differ-
ent frequency, adapted to short distance
radio transmission in accordance with all of
said first-mentioned waves, transmitting said
Iast-mentioned wave thus modulated to the

-point of ultimate reception and separately

translating said different messages at the
point of ultimate reception.

2. A method of multiplex signaling which
consists in independently modulating a plu-
rality of waves of different, comparatively
low radio frequencies adapted to long dis-
tance radio transmission in accordance with

different messages to be transmitted to a-

common ultimate distant point of reception,
transmitting said waves and receiving them
at a distant point different from the point of
ultimate reception, modulating at said dif-
ferent point a wave of a higher frequency
adapted to short distance radio transmission

~in accordance with all of said first-mentioned
- 'waves, transmitting said last-mentioned wave

thus modulated to the point of ultimate re-

ception and separately translating said dif-

ferent messages at the point of ultimate re-
ception. '

3. A method of multiplex signaling which
consists in independently modulating a plu-
rality of waves of different frequencies of
the order of 20,000 to 100,000 cycles per sec-
ond adapted to long distance radio transmis-
sion in accordance with different messages
to be transmitted to a common, ultimate
transoceanic point of reception, transmitting

-said waves and receiving them at a trans-

oceanic point different from the point of
ultimate reception, modulating at said dif-
ferent point a wave of higher frequency of
the order of upwards of 100,000 cycles per
second adapted to short distance radio trans-
mission in accordance with all of said first-
mentioned waves, transmitting said last-
mentioned wave thus modulated to the point
of ultimate reception and separately receiv-
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ing said different messages at the point of
ultimate reception.
4. A method of transoceanic multiplex sig-
naling which consists in modulating at points
. on one side of the ocean at a distance from
each other a plurality of waves of different
frequencies' respectively, in accordance with
different messages to be transmitted to a
common, ultimate point of reception on the
other side of the ocean, transmitting said
waves across the ocean and receiving them at
- & point different from the point of ultimate
reception, modulating at said different point
a wave of still different frequency in aceord-
- ance with all of said first-mentioned waves,
transmitting said last-mentioned waves thus
modulated to the point of ultimate reception
and separately translating said different mes
sages at the point of ultimate reception. -
vy In testimony whereof, I have hereunto sub-
~" scribed my name this 6th day of January,
1925. :
ERNST F. W. ALEXANDERSON.
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