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To all whom it may concern: 
Be it known that I, JoHN R. CARson, re 

siding at New York, in the county of New 
York and State of New York, have invented 
certain Improvements in Wireless Signaling 
Systems, of which the following is a specifi 
cation. 
This invention relates to a signaling sys tem wherein signals are transmitted by the 

agency of a high frequency wave modulated 
in accordance with said signals, and more 
particularly to a wireless signaling system 
employing a plurality of electromagnetic 
waves. Its object is to provide a system of 
wireless communication whereby secret com 
munications between stations may be had to 
the end that stations, other than that de 
signed to receive may not receive complete, 
intelligible signals. - 

Heretofore, signals both in wireless teleg 
raphy and telephony have been transmitted 
by means of electromagnetic waves of a defi 
nite high frequency or wave length and any 
station tuned to the wavelengt 
nals is capable of receiving said signals. In 
such systems secret communication can only 
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hereinafter set forth, to employ both of said 
55 

be had by the employment of a secret code. 
In the present invention secrecy is ob 

tained by the transmission of signals on a 
plurality of waves of different frequencies, 
successive portions of a message being trans 
mitted on waves of different frequencies, 
whereby a station tuned to one of said waves 
receives only a partial and therefore unin 
telligible disclosure of the communication. 
The invention may be employed in connec tion with any wireless signaling system but 
is particularly adapted for use with a wire less telephone system. 
The invention may be more readily under 

stood by reference to the accompanying 
drawings in which Figures 1 and 2 are dia 
grams showing the transmitting and receiv 
ing stations, respectively, of a system em 
bodying the invention. . . . . 

Referring to Fig. 1, 1 is an antenna or ra 
diating structure, connected to earth through 
parallel branch circuits 2 and 3 and a com 
mon grounding conductor 4. It will be ob 
served that the antenna system shown has 
two degrees of freedomaindis therefore reso 
nantly responsive to two waves of different 
len As and it is intended, as more fully 
waves for the simultaneous radiation of en 

h of said sig 

ergy of two different frequencies from the 
antenna 1. These wave lengths may be ad 
justed by means of tuning inductances 5 and 
6 and tuning condensers 7 and 8. 9 and 9. 
represent oscillation transformers by means 
of which two generating systems are cou 
pled to said antenna system. G and G' con 
ventionally represent high frequency gener 
ators, it being understood that the invention 
is not limited to any particular form of high 
frequency source of energy. 12 and 12 are 
modulating devices, preferably of the well 
known vacuum tube type, whose input sides 
are connected, respectively, through trans 
formers 13 and 13 to generators G and G'. 
The output sides of said modulating devices 
are connected, respectively, to the input sides 
of amplifiers 10 and 10 through transform 
ers 11 and 11. The output sides of said am 
plifiers E. on and energize the antenna 
See through coupling transformers 9 
and 9. . . . . . . . 
Bridged across the input side of the 

... modulating device 12 is a circuit 14 includ 
ing the secondary of a repeat coil 15 prefer 
ably designed to operate at telephonic fre 
quencies. Similarly the input side of the 
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modulating device 12 has bridged across it . 
a circuit 14 containing the secondary of a 
repeat coil 15. The primary of said repeat 
coil 15 is connected permanently in any suit 

85 

able manner to the two segments 16 and 17 
of a motor driven commutator 18, while the primary of the repeat coil 15 is similarly 
connected to segments 16 and 17 of the 
same commutator. A transmitting device, 
shown conventionally as a telephone trans 
mitter 19 in series with a battery B, is con 
nected to brushes 20 and 20 of said commu 
tator. By means of said brushes said trans 

90 

95. 
mitter is alternately inductively connected . 
to circuits 14 and 14 during the revolution 
of commutator. 18. . . 
The operation of the transmitting system 

shown in Fig. 1 will now be readily. under 
stood. Generators G and G' are sources of 
energy at different frequencies, said fre 
quencies being those to which the antenna is 
resonant. Said frequencies are amplified by 
amplifiers 10 and 10 as well as the modula 
tors 12 and 12 and then simultaneously im 
pressed on antenna 1 through transformers 
9 and 9', and hence said antenna simultane 
ously radiates energy continuously at two 
wave lengths, one that of generator G and 
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the other that of generator G'. Assuming 
that the transmitter 19 is bridged across seg 
ments 16 and 17 and energized, for example, 
by sound waves produced by the voice, then 
the waves generated by generator G are 
modulated in amplitude accordingly, and 
hence the energy radiated by the antenna 
consists of a pure unmodulated wave gen 
erated by G' and a wave generated by 
G and modulated in accordance with the 
variation of the transmitter 19. Similarly 
when the transmitter 19 in the course of 
revolution of commutator 18 is bridged 
across segments 16' and 17, the waves gen 
erated by G are modulated while those 
generated by G are unmodulated. It is thus 
apparent that the transmitting system of 
the invention, as shown in Fig. 1, is char 
acterized by the continuous simultaneous 
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radiation of energy at two wave lengths, 
the amplitude of energy radiated at each 
wave length being alternately modulated in 
accordance with the signal to be transmitted; 
and while both of said resonant wave lengths act continuously as the carriers of radiant 
energy, they serve alternately as the car 
riers of modulated energy, so that signals 
are transmitted on the said waves alter 
nately although both said waves are radiated 
continuously and simultaneously. It should 
be observed further that during the fraction 
of time when the brushes 20 and 20 are each 
in contact with two segments both high fre 
quency waves are modulated so that during 
said fraction of time signals are transmitted 
on two waves. 
By this transmitting arrangement it should 

be noted that the only interruption occurs 
in the circuit of the modulating current, 
which is a low energy circuit so that the 
commutation of large quantities of energy 
is avoided. Moreover the carrier wave is 
generated and modulated at small ampli 
tude, so that the modulation, whether it be 
a mere variation of amplitude, or an abso 
lute interruption, involves only small quan 
tities of energy which are afterward ampli 
fied to the value necessary for radiation. 
A receiving system adapted to receive sig 

nals from the transmitting station shown in 
Fig. 1, is shown in Fig. 2. In Fig. 2, 21 is 
a receiving antenna connected to ground 
through the parallel branch circuits 22 and 
23 and the branch 24. 25 and 26 are tuning 
condensers while 27 and 28 are tuning induc 
tances. The branch circuit 24 contains the 
primaries of oscillation transformers 29 and 
29'. The receiving antenna system of Fig. 
2 is tuned to the same two frequencies as the 
transmitting system of Fig. 1 and hence is 
resonantly responsive to the waves radiated 
from said transmitting system. 31 is an os 
cillation circuit tuned to one of said fre 
quencies or wave lengths, while oscillation 
circuit 31' is tuned to the other of said fre 
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quencies. It will be understood, therefore, 
that circuits 31 and 31' are responsive, re 
spectively, to the two waves radiated from 
the transmitting station hereinbefore de 
scribed, and it will be remembered that one 
of said waves is modulated and the other 
unmodulated at any particular instant of 
time. Assuming that at a particular instant 
under consideration circuit 31 is responsive 
to the modulated wave, then by means of a 
detecting device 32, preferably of the vacu 
um tube type, a low frequency oscillatory 
current is set up in winding 34 of trans 
former 33 in response to said modulated 
high frequency wave. At the same instant 
of time the high frequency wave to which 
circuit 31' is responsive, being unmodulated, 
a steady current flows in winding 34 of said 
transformer 33. Hence an alternating volt 
age is induced in winding 35 of said trans 
former by said oscillatory current in wind 
ing 34, while said steady current in winding 
34 has no inductive action on winding 35. 
The said voltage induced in winding 35 is 
impressed on the input side of an amplifier 
36, preferably of the vacuum tube type, and 
hence transmitted to a receiving device 40, 
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conventionally represented as a telephone 
receiver, said receiving device being in series 
with a condenser 39 and in parallel with a . 
non-inductive resistance 38. 

Detectors 32 and 32' may be so connected 
to windings 34 and 34’ that their simulta 
neous inductive action on winding 35 either 
assists or opposes. From the point of view 
of the elimination of interference it is pref 
erable that opposing connections be employed 
while considerations relating to the fraction 
of time during which both radiated waves 
are modulated may make it desirable to em- 105 
ploy assisting connections. . . 
In practice, in order to secure the requi 

site amount of power, it is customary to cou 
ple the amplifier at the transmitting station. 
not directly to the antenna but to a plural- 110 
ity of amplifiers or power tubes which op 
erate in parallel. When the arrangements 
of the present invention are embodied in such 
a system it is obviously undesirable and un 
necessary to duplicate said plurality of power 115 
tubes. In such a system I therefore con 
template connecting the output sides of am 
plifiers 10 and 10 in parallel to said plu 
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rality of power tubes, the output sides of 
said power tubes being connected to said 120 
antenna. 

It will be understood that, although the 
specific structures in the drawings show two 
radiated and alternately modulated waves, 
the invention contemplates the radiation of 125 
any suitable number of waves of different 
frequencies, said waves being modulated in 
any complicated cycle which may be desired. 
It will also be understood that, except where 
otherwise set forth in the claims, the inven- 180 
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1,809,459 
tion is not limited to the simultaneous radia 
tion of the waves of different frequencies, 
the important feature of the invention being 
that which involves impressing successive 
portions of a message successively upon 
waves of different frequencies and employ 
ing a receiving system that is responsive to 
the frequencies at which the different por 
tions of the message is transmitted. It 
should be further understood that while this 
invention is described in terms of a wireless 
telephone system, it is not so limited in its 
scope, but is applicable to and finds useful 
embodiment in any signaling system wherein 
signals are transmitted by the agency of a 
high frequency wave modulated in accord 
ance with the signals to be transmitted. 
The manner in which secrecy of communi 

cation is realized in this invention will be 
clear from the foregoing description. Since, 
as hereinbefore pointed out, a plurality of 
radio-frequency waves are successively mod 
ulated in amplitude in accordance with sig 
nals to be transmitted, and since, therefore, 
each of said radio-frequency waves acts as 
the carrier wave for only a fraction of the 
message or signal, it follows that any wire 
less station which is not tuned to receive all 
of said waves, can receive only a partial and unintelligible signal. 
What is claimed is: 
1. in a signaling system wherein signals 

are transmitted by the agency of a contin 
uous high frequency wave, means for gen 
erating and continuously radiating a plu 
rality of high frequency waves of different 
frequency, and means for modulating said 
waves in cyclic order. 

2. A wireless signaling system for the se 
cret transmission of intelligence consisting 
of a transmitting station and a receiving 
station, said transmitting station compris: 
ing an antenna means for generating and simultaneously radiating electromagnetic 
waves of a plurality of frequencies, means 
for successively modulating each of said high 
frequency currents, and said receiving sta 
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tion comprising a receiving antenna system 
resonantly responsive to waves of said plu 
rality of frequencies. 

3. A wireless signaling system for the se 
cret transmission of intelligence consisting 
of a transmitting station and a receiving sta 
tion, said transmitting station comprising 
an antenna continuously resonant to a plu 

.rality of frequencies, a plurality of sources 
respectively generating currents of said plu 
rality of frequencies and means for modu 
lating successively, in accordance with sig 
nals to be transmitted, the energy of each of 
said frequencies; and said receiving station 
comprising an antenna resonant to said plu 
rality of transmitted frequencies, detectors 
connected to said antenna, and a receiving 
device connected to said detectors. 

4. A wireless signaling system consisting 
of a transmitting station and a receiving 
station, said transmitting station compris 
ing an antenna structure resonant to a plu 
rality of frequencies, a plurality of sources 
respectively, generating and simultaneously 
impressing energy at a plurality of said 
frequencies on said antenna, modulating de 
vices connecting said generators to said 
antenna, a transmitter, and a commutator 
connecting said transmitter in turn to each 
of said modulating devices; and said re 
ceiving station comprising an antenna struc 
ture having a plurality of degrees of free 
dom and tuned to the same frequencies as 
said transmitting antenna structure, a plu 
rality of oscillation circuits operatively 
connected to said antenna structure, each of 
said plurality of oscillation circuits being 
tuned to one of said frequencies, a plurality 
of detecting devices, each of said detecting 
devices being connected to one of said 
oscillation circuits, and a receiving device 
connected to all of said oscillation circuits 
through said detecting devices. 

5. The method of transmitting messages, 
which consists in generating and continu 
ously radiating electromagnetic waves of 
different frequencies, and modulating said 
different frequency waves in succession in 
accordance with successively different por 
tions of a message to be transmitted. . 

6. The method of transmitting messages, 
which consists in simultaneously generating 
and continuously radiating a plurality of 
electromagnetic waves of different frequen 
cies, and modulating said waves in cyclic 
order in accordance with the successively 
different portions of a message to be trans 
mitted. 

7. In a signaling system wherein signals 
are transmitted by the agency of a continu 
ous high frequency wave, means for con 
tinuously radiating a plurality of high fre 
quency waves of different frequency, means 
for modulating said waves in cyclic order, 
and means for amplifying the modulated 
WaVeS. 

8. A wireless transmitting station com 
prising an antenna for simultaneously radi 
ating electromagnetic waves of a plurality 
of frequencies, a plurality of energy sources 
generating current of said plurality of fre 
quencies, means for successively modulating 
said high frequency currents, and means 
including amplifiers for impressing said 
energy on said antenna. 

9. The method of transmitting messages 
which consists in generating electromagnetic 
waves of different frequencies, modulating 
said different waves in succession in accord 
ance with successively different portions of 
a message to be transmitted, and amplify 
ing said modulated waves. 

10, The method of transmitting messages 
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which consists in simultaneously generating 
a plurality of electromagnetic waves of dif 
'ferent frequencies, modulating said waves 
in cyclic order in accordance with the suc 
cessively different portions of a message to 
be transmitted, and amplifying the modu 
lated waves. 

11. In a signaling system, a transmitting 
circuit continuously resonant to a plurality 
of frequencies, a plurality of sources re 
spectively generating currents of said plu 
rality of frequencies, and means for modu 
lating, in accordance with signals to be 
transmitted, the energy of said currents in cyclic order. 

12. A transmitting apparatus comprising 
a plurality of sources of current of different 
frequencies, means for simultaneously and 
continuously radiating oscillations from 
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Said sources, a modulating means common 
to said sources, means for associating said 
modulating means with said sources in 
cyclic order, and means for amplifying the 
modulated current. 

13. A transmitting apparatus comprising 
a plurality of sources of current of different 
frequencies, a source of modulating current, 
and means to associate said modulating 
source with said first mentioned sources in 
cyclic order. 
In testimony whereof, I have signed my 

name to this specification in the presence of 
two subscribing witnesses, this 3d day of 
November 1915. 

JOHN R. CARSON. 
Witnesses: 

GEORGE E. FoLK, 
P.I. WoLD. 
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