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2 Claims.
1

The present invention relates to methods and
apparatus for secret signaling.

The disadvantages of bresent existing com-
municationg systems are: (1) the possibility of
blanketing-out or jamming the audiofrequency
signal modulation by a third party, thereby dis-
rupting communication service, and (2) the pos-
sibility of a third party intercepting signals that
are desired to be kept secret,

The need for new communication systems is
to obviate the above mentioned disadvantages
and shortcomings of present systems, for the
present invention introduces a multiplicity of
communication systems which can either be usagd
alternately or in conjunction, whenever tha need
arises. Thus, if by remote chance ohe of the
hereinafter mentioned systems should fall into the
hands of a third party so that this third party
discovers the technique employed in the new sys-
tem, it is merely necessary to adopt one of the
manifold alternate systems.

The possibility of employing a multiplicity of
alternative communication systems is obviously
of considerably greater advantage than would be
the case if the number of communication systems
were limited to three as at bresent, for if it is
assumed that any one of the multiplicity of the
new systems is employed, then any means for
blanketing-out or jamming the conventional ex-
isting transmissions wil] leave the new system
unaffected, despite the fact that the means em-
ployed by the third party have effectively par-
alyzed the conventional existing means of com-
munication. By the employment of the new sys-
tems, hereinafter to be described, the desired
communication is enabled to be continued with-
out interruption or interference.

One of the objects of this invention is to show
how an infinitely large number of different com-
munication systems are made available instead
of merely the present limited number of avail-
able systems, namely, three.

Another object of the present invention is to
show how uninterrupted communication may be
maintained between two parties, despite the fact
that a third part may, by the process of creating
artificial noise and interference, cause the jam-
ming of conventiona] communication systems so
as to result in a complete disruption of commu-
nication service.

Still another object .of this invention shows
how it is possible to maintain uninterrupted
communication between two parties even though
some third party has discovered the principle of
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operation of one of the manifold of communica-
tion systems herein described.

One of the principal objects of the present in-
vention is the application of the new principle
to radio communication systems.

Another object of the invention is to show the
application of the new principle tosupersonic sig-
naling, i. e., its application to communication

systems which employ ultra-audible waves in g
‘material medium as a means of communication.

Still another object of the present invention is
to show how the herein described principle may
be applied to communication systems which em-~

Dloy electromagnetic waves of g non-radio char-

acter as the carrier of the transmitted signals.
Typical of such systems are those which utilize
8 light-beam as the means of transmission, or
infra-red rays as the carrier of the transmitted
signals, or ultra-violet sgs the signal carrier.

Another cbject of the invention is to show the
application of the present system to those com-
munication systems which employ wired wireless,
1. e, where the signals are transmitted along
either a conductor or a dielectric guide.

Another principal object of the present in-
vention is the simultaneous transmission of dif-
ferent signals when but. g single carrier fre-
quency is employed.

Still another object of the invention is the si-
multaneous transmission of the desired signals
and false signals, so that, although only the de-
sired signals are received by the two parties be-
tween whom communication ig established, any
outside third party receives only the false gsig-
nals and is thereby deceived as to the real con-
tent of the transmitted messages.

Still another object of the invention concerns
itself with a new method of scrambling signals
50 as to make the interception of transmitted
Iessages impossible to any outside third party
who is not informed both as to the method of
scrambling and the principles underlying these
new communication systems.

The present invention will be described with
reference to the accompanying drawings, but it
Will be realized that other applicationg ang em-
bodiments lie within the scope of the invention,
for it should be understood that the scope of the
bresent invention is so broad that only the gen-
eral features are herein disclosed. Subsequent
batent applications will describe the various spe-
cific embodiments and give in more concrete
form the manifold applications ang modifications
of the principle herein described.

Fig. 1A represents the generalized set-up of g
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{ransmitter which employs multiple
while Fig. 1B represents & receiver which is ca-
pable of receiving such multiply-modulated
transmissions.

Fig. 2A represents a transmitter wherein only

one intermediate—modula’cing—frequency is em-
ployed, while Fig. 28 represents a receiver which
is capable of receiving such a doubly-modulated
transmission.
* Pig. 3A represents a transmitter which is capa-
ple of simultaneously transmitting a number of
different signals on a single carrier frequency,
while Fig. 3B represents a receiver for sueh
transmissions.

Fig. 4A represents
ble of transmitting
false signals, while Fig. 4B represents a receiver
for receiving the desired signals.

Fig. BA represents a transmitter employing
triple modulation in. which the signals are
scrambled in such g manner that part of the
scrambled signals modulate the first intermedi=
ate-modulating frequency and the other part of
the scrambled signals modulate the second inter-
mediate-modulating frequency. Fig. 5B repré-
sents a receiver for the reception of such
scrambled transmission.

In the conventional coramunications system, at
the transmitter a signal frequency modulates 2
~carrier frequency, this latter being propagated
through space, this, in turn, is received at a.re-
ceiver, where, after suitable demodulation; the
original signal frequency is obtained. As will
hereinafter be disclosed, the. present conven-
tional method is but @ very special case of the
new. general principle, which concerns itself with

a transmitter which. is capa-

means and metheds for producing and utilizing

superimposed and multiple modulation of signals.
In order to reduce the complexity of description,
the principles underlying multiple
will first be discussed. Again, although later de-
scriptions will utilize various combinations of
amplitude, frequency, and phase modulation,
further simplicity of description will at this time
be secured by making the two following assump-
tions: (1), amplitude modulation is employed
throughout, and (2) spurious modulation prod-
ucts are disregarded. Tn addition, although it
will shortly be seen that the new principle is

applicable fo other than its.employment in radio 57

the preliminary. de-
to its application to

transmission and reception,
scription will restrict itself
radio communication.
Referring to Fig. 14, which represents in block
diagram form & fransmitter employing multiple
modulation, | represents either a source cr pick-
up of the signals fs. Signals from { go to the am-
plifier-modulator 2, the output of which is em-
ployed to modulate an osciliator 3 which is oscil-
lating at the frequency 7. Oscillator 3, which
shall be called the first intermediate-frequency
oscillator produces an oscillation which is. some
multiple, not necessarily jntegral, of the fre-
quency of the signal frequency. If the signal
is comprised of a band of freguencies, as would
be the case when the signal consists of speech
or musie, the first intermediate frequency oscil-
lator will have a frequency which is some mul-
tiple of-the highest signal frequency. The output
of intermediate frequency oscillator 3-feeds into
the input of the amplifier-modulator 4, where
the- signal-modulated fr1 frequency is amplified
and then employed: to modulate the second in-
termediate frequency oscillator 5, whose oscilla-
tion frequency fi, is some multiple of that of the

modulation,

both the desired as well as:

modulation -
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4
first intermediate oscillation frequency fri. The
foregoing process continues, as indicated by the
dashed lines, until the multiply-modulated re-
sulting signal is fed into the amplifier-modulater
8, the output of which is employed to modulate
the nth intermediate frequency oscillator 1,
whose oscillation frequency fi, is some multiple
of the (n—1L)th intermediate frequency oscil-
lator. The output of the nth intermediate fre-
quency oscillator 1 goes to an amplifier-modu-
lator 8, which is employed to modulate the car-
rier frequency oscillator 8. The modulated out-
put- of the carrier frequency oscillator 9 is then
either directly, or after further amplification, fed

. into a radiator 18, which in the case of radio

transmission would consist of an antenna system.

At the receiving station, as iltustrated in Fig. 1B,
the multiply-modulated sigrial is picked up by an-
tenna i § which is connected to amplifier 12, This
amplifier {2 is capable of amplifying the carrier
frequency and should have an amplifying band-
width capable of amplifying the accompanying
multiply-modulated signal. After suitable ampli-
fication. by amplifier 2. the signal. is fed.to de-
modulator {3, which removes the carrier fre-
quency fc and leaves only the multiply-modulated
signal fi,. The output of demodulator 13 goes to
amplifier {4, which amplifies the signal at fre-
quency fi,, and which possesses & band-width ca-
pable of amplifying the accompanying multiple
modulaticn. The output of amplifier 14 goes t0
demodulator 13 which removes the nth inter-
mediate modulating frequency, So that the out-
put of demodulator 15.consists of the multiply-
modulated (n—1)th intermediate modulating fre-
quency. This signal is fed. to amplifier. 16, which.
amplifies at the (n—1)th intermediate modulat-
ing frequency. and which has an amplifying band-~
width suitable for amplifying the accompanying
multiply-modulated gignal. This Drocess is re-
peated, as indicated by the dashed lines, until
only the multiply-modulated second intermediate
being amplified by ampli-
fer i1, after which it is fed to demodulator 18.
Demodulator {8:removes the second-intermediate-
modulating. frequency, thereby leaving only the
signal-modulated first intermediate-modulating.
frequency. The-cutput of demodulator {8 goes to
amplifier 18, which is capable of amplifying the
first intermediate-modulating frequency and. its
accompanying. signal modulations. The output
of amplifier 19 goes:to demodulator 20 which re-
moves the first jntermediate—modulating frequen-
jeaves only the original signal frequency.
The output of demodulator 20 then goes to ampli-
fier 24 which amplifies the original sighal fre-
guency. After sufficient amplification the orig-
inal signal frequency may be taken from the out-
put of amplifier 21 to actuate any suitable device,
such as, for example & loudspeaker or telephone
receiver.

Waving explained the general principle of mul-
tiple modulation, there will now be considered a
simple example of multivle modulation, namely,
when only a single intermediate modulating fre~
quency is employed. The symbol fs will be used
to designate the signal frequency, which, for con.-
venience, may consist of those freguencies of
which music or speech sounds are comprised.
The symbol f1 will be used to represent the inter-
mediate modulating frequency, which, in this case,
we may assume to be a fixed frequency of 100,006
cycles.  Similarly, the syrabol. fo shall be used to
designate the carrier frequency, which, in this
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case, should preferably be greater than one mega-
cycle, :

Referring to Fig. 24, which shows a block dia-
gram of the transmitter, the microphone 22 picks
up the speech sounds which it is desired to trans-
mit. The microphone connects to the amplifier-
modulator 23, which first suitably amplifies the
signal frequency and then is employed to modu-
late the intermediate-modulating frequency fr
produced by the intermediate-frequency oscilla-
tor 24, In consequence, the resulting output is
comprised of the intermediate modulating fre-
quency fr in conjunction with the sum and dif-
ference sideband frequencies due to the signal
frequency fs. This resulting output then goes to
the amplifier-modulator 25, where, after siitable
amplification, it is used to modulate the carrier
frequency oscillator 26 which is oscillating at a
frequency f.. As a result there is obtained an
output which is comprised of the carrier fre-
quency in combination with the sum and differ-
ence sideband frequencies due to the complex of
the signal frequency and the intermediate-modu-
lating frequency. After suitable amplification,
if desired, the doubly modulated carrier is radi-
ated into space by means of the antenna 27,

At the receiver, as shown in Fig. 2B, the doubly-
modulated carrier impinges upon antenng 28 and
is then amplified by amplifier 29, The cutput of

amplifier 29 consists of the doubly-modulated -

carrier frequency and this is fed to the demodu-
lator 30 which removes the carrier frequency and
leaves only the signal-modulated intermediate-
modulating frequency. This, in turn, is ampli-
fied by amplifier 3{ and is then fed to the de-
modulator 32 which remeoves the intermediate-
modulating frequency and leaves only the origi-
nal signal frequency fs. After suitable amplifica~
tion by means of amplifier 33 the resulting sig-
nal frequency may be used to actuate a loud-
speaker.

It is therefore seen that even when using such
a simple set-up as the one just described, a con-
siderable degree of secrecy of message communi-
cation may be obtained. For, if in the attempt to
intercept a message from the transmitter of Fig.
2B, an ordinary receiver were tuned to the carrier
frequency fe, nothing would be heard for the re-
sulting demodulated frequency would be the in-
termediate-modulating frequency f1, and since
this was chosen to be about 100,000 cycles it is
beyond the audible frequency range and would
not, therefore, be heard. Only g receiver which
doubly demodulates the doubly-modulated ear-
rier would be capable of properly receiving the
transmitted message.

In g similar manner, two intermediate-modu-
lating frequencies may be employed to obtain a
triply-modulated carrier, thereby making it still
more difficult for the uninformed to intercept the
transmitted message. It ig unnecessary to de-
scribe such a system at this point, ags this type
will later be used when the description of super-
imposed modulation as used in conjunction with
multiple modulation is described.

At this point it will be well to examine the num-~
ber of different communication systems which are
possible as a result of the employment of multi-
ble modulation.

When only one intermediate modulating fre-
quency is employed it will be seen that: (1) The
signals may modulate the intermediate-modulat-
ing frequency by means either of amplitude, fre-
quency, or phase modulation, and (2) the inter-
mediate-modulating frequency can modulate the
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carrier frequency by elther amplitude, frequency,
or phase modulation. Under these conditions the
number of permutations is nine, so that nine dif-
ferent communication systems result. 'This may

* be seen from the following table.

\ Method by
v%ifg%ﬁi Egl' which interme-
modulaters diate-modulat-
1 ates inter- | G, frequency
Igiegw‘é_e'l?l%%%' modulates the
£ treq Y | carrier frequency
Am}]))litude I;A:mplitude
0. Tequency
Do. Phase
Freq]slency %mplitude .
0. requency
Do. Phase
Phase Amplitude
Do. Frequency
L Do. Phase

In a similar manner, when two intermediate
modulating frequencies are employed, it will be
seen that: (1) The signals may either amplitude~
modulate, frequency-modulate, or phase-modu-
late the first intermediate-modulating frequency;
(2) the first intermediate modulating frequency
may either amplitude-modulate, frequency-mod-
ulate, or phase-modulate the second interme-
diate-modulating frequency, and (3) the second
intermediate-modulating frequency may either
amplitude-modulate, frequency-modulate, ~ or
phase-modulate the carrier frequeney. Accord-
ingly, since the nuiber of permutations .is
twenty-seven, it is seen that twenty-seven differ- .
ent possible communication systems are possible
when two intermediate modulating frequencies
are utilized. : :

Similarly, when three intermediate-modulat-
ing frequencies are employed, the resulting num-
ber of different communication systems is eighty-
one.

In general, when n intermediate-modulating
frequencies are employed the resulting number
of different communication systems is 3(m+1),

Since all of these different systems may be

¥ simultaneously employed, the total number N of

different communication systems, and including
the conventional single modulation, which result
is given by the expression -

N=31132433434 ,
where n represents the number of intermediate-
modulating frequencies. It is readily seen, there-

fore, that the number of different communicg-
tion systems which become available increases

. . 3n+1)

® very rapidly as the number of intermediate-

modulating frequencies is increased. The rapid-
ity with which different communication systems
become available is shown by the following chart,

Number of Number of
intermediate- | available com-
modulating munication

frequencies systems
0 3
1 12
2 39
3 120
4 363
5 1,002
ad infinitum | ad infinitum

This enormous number of possible communi-
cation systems is to be contrasted with the small
number, namely three, which have hitherto been
available,

It is well to remembper, however, that while the
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‘
employment of an ever-increasing number ofi in-
termediate-modulating frequencies, and conse
quently an ever-increasing number of different
communication systems, Is theoretically capable

of indefinite extension, there are, nevertheless,

practical limitations. which mitigate against such
indefinite extension. This practical limitation is
dependent upon the amount,. of frequency band-
width available, for, as the number of intermedi-
ate modulating frequencies 4reincreased, so, like-
wise, is the necessity for an increased frequency
band-width. Consequently, as more and more
intermediate-modulating frequencies are e€ni-
ployed the higher must the frequency of the car-
vier become: in. order to maintain the frequency
pand-width required at some given percentage of
the carrier frequency.

The intermediate-modulating frequency Jf1 is
not restricted to any single frequency and may
assume various values, such. as 1., f1, f1g. ete.
Thus;, for. any given: carrier frequency fe, the same
(or different) station may employ- the intermedi-
ate-modulating frequencies: fI;, fI,, fig, etc., to
modulate the carrier.. SInce; in this event, band-
pass filters would be employed to prevent. any
interaction: or interference of the various inter-
mediate-modulating frequencies;. it is seen that
the-simultaneous transmission of diverse signals
may be transmitted and received altheugh but-a
single given carrier frequency is employed.

A typical example: of a transmitter which en-
ables the simultaneous transmission of different
signals. when. but. a single- carrier frequency is
employed is illustrated in Fig. 3A. For simplicity
of description only one intermediate-modulating

frequency is used, as the extension of the methed

so ag to employ two-or more intermediate-modu-
lating frequencies: is obvious. The microphone
34 picks up the speech: signals fsa at point A and
these are fed to the amplifier-modulator 25. The
intermediate-modulating oscillator 36, whose os-
cillation: frequency Jfia may, for example, be

100,000 cycles, is modulated- by amplifier-modu-~.

jator 35. This modulated output then goes to
ampiifier-modulater 31, which;, in turn, modulates
the:carrier frequency oscillator 46. The doubly~
modulated. wave: is then fed into the-antenna a1.

In 2 similar manner, microphone 38- picks up
the speech signals fsB at point B and are then
suitably amplified by means of amplifier-modu-
lator 39. The intermediate-modulating oscillator
has 'a frequency fis which is different from that
of intermediate-modulating oscillator 36, and it
may- ke assumed, for example, that the inter-
mediate-modulating. Irequency fiz is 200,000
cycles. Ampliﬁer-modula;tor'then causes this re-
sulting signal to: modulate. the- carrier frequency
oscillator..

The microphone 42, the amplifier-modulator
43, the intermediate-modulating oscillator &2,
and the amplifier-modulator 45 operate in a
similar manner. Again the frequency fig of in-
termediate-modulating oscillator 48 is different
from that of the intermediate-modulating oscil-
lators 36 and 49, sothat, for example, the oscilla-
tion frequency fiz of intermediate-modulating
oscillator 44 may be 300,000 cycles.

It is, of course, not necessary that the single
carrier frequency oscillator £5 e employed. In-
stead, separate carrier frequency oscillators may
be used; the carrier frequencies of the separate
oscillators being the same’ or-different as desired.

Returning to the preceding case, the complex
of waves radiated by transmitting antenna 47
are picked up-by- antennas 48, 55; and 62 of Fig.
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3B:. Considering the first of these receivers, an-

tenna 48 connects to amplifier 49 which amplifies

the carrier frequency. After suitable amplifica-

tion the complex signal is demodulated by de-

modulator: 59, thereby eliminating the carrier:

The output of the demodulator willl contain all

of the intermediate-modulating frequencies. and
their accompanying modulations. Accordingly,

a band-pass-flter 54 is.inserted in the output cir-

cuit: of demodulator 50. Fhis band-pass filter

should be operative at frequency fra, namely, at.
the frequency of the intermediate-modulating’

oscillator 36-0f the transmitter, and it should have:

o pass-band sufficiently wide ag to pass: the orig-

inal signals of frequency f=a without: undue at-
tenuation. 'The output of the band-pass- filter

will' then contain intermediate~-modulating fre-
quency -fis which has' been modulated by the

original signal frequency fsa. This is: then: am-

plified by amplifier §2 and then demodulated by

demodulator 53 so that the: intermediate-modu-

lating frequenecy fia is- removed: The remaining

signal frequency fsa is then amplified by ampli~

fier 54, the output of which- goes to any suitable

device, as for example, a loud speaker or ear-

phones:

The operation of the second receiver is similar
to-that just described. Antenna 5% receives the
complex of signals radiated by transmitting an-
tennsz 4T and this is fed to the amplifier 56 which
amplifies at the carrier frequency, after which
demodulator 51 removes the carrier frequency.
Since in this case it is desired to receive the sig-
nal freguency fss the band-pass filter-58 operates
at: frequency fis corresponding to frequency fis
of oscillator 40 in the transmitter.

It is now possible to examine how thisnew com-
munication systemr may be utilized so that the
regular transmission of unimportant signals
which employ the customary direct modulation
may be simultaneously transmitted in conjunction
with multiply-modulated signals containing the
essential mformation, in .order to deceive any
third party who may make the attempt to inter-
cept. the desired signals. A typical transmitter
for performing this function is shown in Fig. 4A.
The desired signals fs are picked up by micro-
phone 69, are amplified by amplifier-modulator
70, and are then employed to modulate the. inter-
mediate-modulating {requency oscillator 7f. The
frequency of oscillation fr of the intermediate-
modulating frequency oscillator 11" may be any
suitable value, as,. for example, 100,000 cycles.
The modulated output of intermediate-modulat-
ing frequency oscillator T1'is fed to the amplifier-
modulator 72, which latter is- used to modulate
the carrier-frequency oscillator 73, and these sig-
nals are radiated into-space via antenna 16, Si-
multaneously with the preceding, the false signals
T, are picked up by microphone 14, are amplified
by the amplifier-modulator 75; which latter also
modulates the carrier frequency oscillator 13,

after which these false signals are. also radiated

into space vig the antenna 16

It is therefore seen that the radigtions emanat-
ing fromr antenna 16 comsist of the desired signals
and the false signals. A conventional receiver
which' is tuned to receive the carrier frequency
o will receive only the false signals since it will
be- unresponsive to the intermediate-modulating
frequency Jt.

Tiv order to receive the. desired ‘sighals-a receiver
of the type shown in Fig. 4B may be employed.
Antenna 11 picks up the signal radiated from
antenna 18,  'This doubly-modulated- signal 15~
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amplified by amplifier 78. The demodulator 79
removes the carrier frequency so that the output
of demodulator T3 contains the desired signal-
modulated intermediate-modulating frequency
and the false signals. The band-pass filter 80
permits only the signal-modulated intermediate-
modulating frequency to pass through, so that
the output of band-pass flier 83 does not contain
the faise signals. After further amplification by
means of amplifier 81 the signal-modulated inter-
mediate-modulating frequency goes to demodu-
lator 82 which removes the intermediate-modu-
lating frequency and leaves only the original de-
sired signals. After further amplification by am-
plifier 83 the desired signals may be utilized to
actuate any suitable device, as, for example, a
loudspeaker or earphones.

The signaling system just described is not lim-
ited merely tc the use of a single intermediate-

modulating frequency, but may employ multiple- 2

modulation using any number of intermediate-
modulating frequencies, as desired,

There will now be described a typical method
whereby the desired signals are scrambled so that
the separately scrambled portions of the scram-
bled signals modulate different intermediate-
modulating frequencies. One of the manifold of
transmitters for accomplishing this purpose is
shown in Fig. 5A. The desired signal fs is picked
up by microphone 84, these signals then being
suitably amplified by means of amplifier 85.
From here the signals go to a scrambler 85 which
breaks the signals up in any desired manner. One
portion of these scrambled signals feeds into the
amplifier-modulator 87 while the other portion of
these scrambled signals feeds into the amplifier-
modulator 89. That portion which went to am-
plifier~-modulator 87 is utilized to modulate the
first intermediate-modulating frequency oscillator
883, the output of which also goes to amplifier-
modulator 89. Amplifier-modulator 89 then mod-
ulates the second intermediate-modulating fre-
quency oscillator §0. In other words, the second
intermediate-modulating frequency oscillator 90
is modulated both by a portion of the serambled
signals and by the signal-modulated first inter-
mediate-modulating frequency. The output of
oscillator 99 consisting of the superimposed mod-
ulations then goes to amplifier-modulator 91,
which latter modulates the carrier frequency
oscillator 92. After further amplification, if de-
sired, by means of amplifier 93 the scrambled
complex of friply-modulated and doubly-modu-
lated waves are radiated into space by means of
antenna 94. Although for the sake of simplicity
it has not been shown, it is obvious that the Sys-
tem just described can be used in conjunction
with the transmission of false signals.

The reconversion of the original desired signals
is accomplished by means of a receiver of the
type shown in Fig. 5B. Antenna 85 picks up the
complexly-modulated carrier which is then am-
plified by means of amplifier 85. The process of
demodulation by means of demodulator 97 re-
moves the carrier, the output of the demodulator
then going to the descrambler 93. Descrambler
98 is arranged to act in synchronism with the
scrambler 88 of the transmitter, and is so ad-
justed that the doubly-modulated portion goes
to amplifier 98, while the single-modulated por-
tion goes to amplifier 101, After suitable ampli-
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fication by means of amplifier 89 the doubly-mod-
ulated portion is demodulated by demodulator 109,
so that the second intermediate-modulating fre-
quency is removed. The cutput of demodulator
185 then goes to amplifier (8!, as did also one
portion of the descrambled signals coming from
descrambler 88. After suitable amplification by
amplifier 181, demodulator 182 removes the first
intermediate-modulating frequency, so that the
original signal now appears in the output of the
demodulator. After suitable amplification by
means of amplifier 183, the output of this ampli-
fier may be utilized to actuate any suitable device,
such as, for example, a loudspeaker or earphones.

The principle herein described is not limited in
its scope merely to radio transmission and recep-
tion, for the principle of multinle-modulation may
be utilized in conjunction with supersonic signal-
ing, to wired wireless, as well as to signaling by
means of other non-radio electromagnetic radia.
tions, such as light-beam signaling, inirared sig-
naling, and ultraviolet signaling,

Thus, in supersonic signaling, if 10 in Fig. 1A,
27 in Fig. 24, 47 in Fig. 34, 16 in Fig. 4A, and 94
in Fig. 5A represent supersonic output sources,
the transmitters described in these various fig-
ures may be employed to transmit multiply-
modulated supersonie waves. Similarly, if (1 in
Fig. 1B, 28 in Fig. 2B, 48, 55, and 62 in Fig. 3B,
11 in Fig. 4B, and 95 in Fig. 5B consist of super-
sonic pickup devices, the various receivers de-
scribed in these various ficures may be employed
to receive multiply-modulated supersonic waves.

In a similar manner, a third party who at-
tempted to intercept the signals of multiply-
modulated light-beam, infrared beams, or ultra-
violet beams would receive the false transmis-
sions if such were transmitted, but would not,
Tor the reasons already given, be able to intercept
the real signals which it was desired to transmit.

The principle herein described, together with
the various systems evolving from this principle
is not, of course, limited in scope to the double-
sideband transmissions which were used for iltus-
trative purposes only, but may utilize the various
other forms of transmission technique as, for
example, single-sideband transmission, asym-
metric-sideband transmission, suppression of the
carrier at the transmitter, as well as the other
transmission techniques known to the art.

We claim:

1. A radio signaling system including a trans-
mitter and a receiver, and in which the trans-
mitter is provided with a pickup device and a
carrier frequency oscillator, and interposed mod-
ulators and companion oscillators employing am-
plitude, phase, and frequency modulations; and
in which the receiver is provided with a receiving
element and a translating device, and interposed
modulators and oscillators for receiving from the
receiving element such amplitude, phase, and
frequency modulations as originated in the trans-
mitter and delivering same to the translating
element,.

2. A radio signaling system as claimed in claim
1, wherein the number of oscillators and their
companion amplitude, phase, and frequency
modulators are arrangeable in a selected se-
quence.

ROBERT LORENZEN.
FELIX SPIEGEL.



