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This invention relates to the transmission
of intelligence by radiant energy -and, more

particularly, to systems of secret radiant -

telephony.
An object of this invention is to provide
a system comprising a sending station ar-
ranged to emit radiant energy of varying
character and a receiving station co-operat-
ing therewith and provided with an indicat-
ing device responsive to all portions of the
received energy in spite of its varying char-
acteristics. : '
More specifically, a further object of the
invention is to provide simple and efficient
means for the emission of radiant energy
in the form of oscillations having a funda-
mental frequency, modulated at successively
varying supersonic frequencies each made
effective and modulated by desired signals,
such for example, as by voice waves, and to
arrange for the selective reception of such
energy and its transformation into sensible
manifestations by a single indicating device.
Still further objects of the invention will
appear from the following description taken
in connection with the accompanying draw-
ings forming a part of this application and
in which— o ‘
Fig. 1 is a diagram of a sending station
which is an embodiment of this invention;
Fig. 2 is a diagram of one form and Fig.
3 of a modified form of a receiving station

constructed in accordance with the inven-

tion and arranged to co-operate with the
sending station of Fig. 1. '

The system of the present invention pro-
duces at its sending station a carrier wave
of relatively high frequency upon which
there is impressed at different times, differ-
ently characterized series of amplitude vari-

ations, each having a supersonic frequency -

lower than that of the carrier wave, being
made effective by speech or other desired sig-

_ nals and being modulated thereby. Changes

in the characterization of the periodic ampli-

tude variations may be made erratically or

" in accordance with the will of -an operator.

In a general way the receiving set may be

described as comprising a plurality of res-
onant channels containing a common circuit
tuned to the carrier frequency mentioned
above, circuits tuned to the lower supersonic
frequencies, detecting or rectifying means
for each of the last-mentioned circutts and a
single indicating device.

be used which provides energy at the lower
supersonic frequencies of the sending sta-
tion. '

Referring more in detail to Fig. 1, there
is shown a source of high frequency, said
source being in this case a thermionic device
10 having a usual heated filament 11 for
emitting electrons, a plate 12 upon which the
electrons impinge, and a grid 13 for con-
trolling the passage of electrons. These

parts are connected with inter-related, in-

ductively-coupled circuits in such a manner
that the energy in the plate circuit reacts on
the grid circuit so as to cause the device to
oscillate. There is thus produced an oscil-
latory current of relatively high frequency,
the frequency being determined by the elec-
trical constants of the inter-related circuits.

For producing oscillations of lower but
supersonic frequency, there is provided a
pair of thermionic devices 20 and 120 each
having a usual heated filament 11, a plate
12 and a grid 13. These devices are each
connected with regenerative circuits com-
prising a transformer, one having windings
92, 28 and 24, and the other having windings
122, 123 and 124, which are connected in the.
plate circuit, grid circuit and secondary out-
put circuit respectively. The plate 12 of the
device 20 is maintained at a positive poten-
tial with respect to the filament by means of

s usual B battery 25, the positive terminal -

of which is connected through an inductance
26 to the plate. Similarly, the plate 12 of
the device 120 is maintained at-a positive
potential with -respect to the filament by
means of a battery 125 whose positive ter-
minal is connected through an-inductance
126 to the plate. The plate circuit of the

device 20 is provided with a stoppage con-

[ 1 In combination "
with such receiving elements apparatus may .
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denser 29 and a suitable variable condenser
80. The capacity of the condenser 30 may be
adjusted to cause oscillations of a predeter-
mined frequency lower than that of the oscil-
lations produced by the master oscillator 10
to be generated. The plate circuit of the
device 120 is provided with a stoppage con-
denser 129 and a suitable variable condenser
130 the capacity of which may be adjusted
so that oscillations of a predetermined fre-
quency differing from that of the oscillations
produced by the oscillator 20 and lower than
that of the oscillations produced by the
master oscillator 10 are generated.

For transforming or stepping up voice or
other signalling currents into currents vary-
ing in accordance with the signalling currents
and having a frequency range of relatively
high, supersonic frequency less than the fre-
quency of the oscillations produced by the
master oscillator 10, the output circuit of the
generator 20 is connected with a signal mod-
ulator comprising a transformer 40 having
ite primary winding connected through a
double-throw double pole switch 41 to a
telephone transmitter 42, and its secondary
windings respectively connected in the in-
put circuits of a pair of thermionic devices
43 and 44, each having a customary heated
filament, plate and grid. The output cir-
cuits of the thermionic devices 43 and 44 in-
clude the primary windings of a coupling
transformer 45 and a plate potential battery
46, the secondary winding of the transform-
er 45 being connected to. a band filter 47
adapted for either high pass or low-pass fil-
tration. The windings of the transformers
40 and 45 and the winding 24 of the second-
ary output circuit of the generator 20 are so
arranged that the electro-motive forces in
the filter 47 are normally equal and oppo-
site during operation of the generator 20.
Accordingly currents of the lower, super-
sonic frequency range produce substantially
no effect in the filter 47, except when the
transmitter 42 is producing current varia-
tions in the primary winding of the trans-
former 40. Thus a so-called “push-pull”
modulator is obtained by means of which
only electro-motive forces corresponding to
the two side bands of the voice-modulated,
lower, supersonic frequency generated by
the device 20 are induced in the filter 47.
The filter 47 may comprise any suitable com-
bination of inductances and capacities such
as to permit the passage of one of the side
bands resulting from the modulation of the
lower, supersonic frequency generated by
the device 20 and to suppress the other side
band. For example, assuming a lower, su-
personic_frequency of 45,000 cycles per sec-
ond, and assuming that voice currents in-
cluding frequencies ranging from 200 to
2000 cycles per second are used for signals,
there will be produced in the output of the
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signal modulator two side bands containing
respectively frequencies varying from 44,800
to 43,000 cycles inclusive and 45,200 to 47,000
cycles inclusive. The filter 47 will suppress
one of these bands, for example, the upper
band, and there will be transmitted to the
output of the filter circuit a band of fre-
quencies ranging from 44,800 to 43,000 cy-
cles inclusive. )

Similarly, there is provided a second fre-
quency converting means for stepping up
voice or other signalling currents into cur-
rents retaining the variable characteristies

of the signalling currents and having a sce--

ond relatively high, supersonic frequency
range differing from that of the currents
produced by the first signal modulator an:]

less than the frequency of the oscillations:

produced by -the master oscillator. The
output circuit of the generator 120 is con-
nected with such frequency converting
means_in the form of a signal modulator
comprising a_transformer 140 having its
primary winding connected to the terminals

of the double-pole switch 41 opposite to

those to which the primary winding of trans-
former 40 is connected. The secondary
windings of the transformer 140 are connect-
ed in the input circuits of a pair of ther-
mionic devices 143 and 144 respectively, each
of said devices comprising a customary heat-
ed filament, plate and grid. The output cir-
cuits of thermionic devices 148 and 144 in-
clude the primary windings of a coupling
transformer 145 and a plate potential bat-
tery 146, the secondary winding of the trans-
former 145 being connected to a band filter
147 arranged to pass either the high or low

side band of frequencies produced by the re-

spective signal modulator. The windings of
the transformers 140 and 145 and the wind-
ing 124 of the secondary output circeunit of the
gencrator 120 are so connected that the elec-
tro-motive forces in the filter 147 are nor-
mally equal and opposite during operation of

Hi
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the generator 120.  Accordingly, currents of

the lower, supersonic frequency range pro-
duce substantially no effect in the filter 147
except when the transmitter 42 is producing
current variations'in the primary winding of
the transformer 140. Thus a so-called
“push-pull” modulator is obtained by means
of which electromotive forces, correspond-
ing only to the two side bands of the voice-
modulated, lower, supersonic frequency gen-
erated by the device 120, are produced in the
filter 147. The filter 147 comprises a suit-
able combination of inductances and capac-
ities such as to permit the passage of one of
the side bands resulting from the modula-
tion of the lower, supersonic frequency gen-
erated by the device 120 and to suppress the
other side band. For example, assuming a
lower, supersonic frequency of 70,000 cycles
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per second, there will be produced in the 130
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output of the second signal modulator two
side bands containing respectively from 69,-
800 to 68,000 cycles inclusive and 70,200 to

suppress one of these bands, for example,

-the upper band, and there will be transmitted

to the output of the filter circuit only a band

of frequencies ranging from 69,800 to 68,000

cycles per second. -
The output circuits of the filters 47 and

147 are connected in parallel to the input cir-

cuit of a modulator comprising a thermi-
onic device 50 having a usual heated fila-
ment, plate and grid. The plate circuit of
the device 50 includes an-inductance 51 and
a source of potential, both of which are also
included in the plate circuit of the master
oscillator 10. The plate circuit of the oscil-
lator 10 is connected to a winding 52 of a
coupling transformer 53, the secondary
winding 54 of which is included in the cir-
cuit of an antenna 55. The energy sup-
plied to the plate 12 of the master -oscil-
lIator 10 is varied by operation of the de-
vice 50.

. The receiving station shown in Figure 2
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includes a receiving element, such as an an-
tenna 260, positioned so as to intercept
Hertzian waves. The circuit of the an-
tenna 260 includes an inductance 261 coupled
to a closed, oscillatory circuit 262, compris-
ing an inductance 263. and a variable con-
denser 264. The closed, oscillatory circuit
262 is connected with the input of a thermi-

2 onic device 265 having a usual heated fila-

ment 11 for emitting electrons, a plate 12
upon which the electrons impinge, and a
grid 13 for controlling the passage of elec-
trons.

The filament 11 of the thermionic de-
vice 265 may be heated by current supplied
by a battery 270, the current being controlled
in any desired manner as by a ‘suitable se-
ries rheostat, not shown. In shunt with the
filament 11 is a potentiometer 271 having a
slider 272 connected with the closed, os-
cillatory circuit 262, whereby the normal po-
tential maintained upon the grid 13 of the
device 265 relative to the filament 11 there-
of may be adjusted. The output circuit of
the thermionic device 265 includes two in-
ductances 273 and 274 in series and a suit-
able plate potential battery 275, whose posi-
tive terminal is connected to the plate 12 for
maintaining the plate at a positive poten-
1ial with respect to the filament 11. The in-
ductances 273 and 274 form respectively pri-
mary windings of a pair of coupling trans-
formers 276 and 277 whereby the output cir-
cuit of the thermionic device 265 is coupled
to a pair of differently characterized band
filters 278 and 279.

The outputs of the filters 278 and 279 are
inductively coupled by means of couplings
280 and 281 respectively to the input of a sec-

ond thermionic device 282, which is pro-
vided with a usual plate, filament and grid.
The grid or input circuit of the device 282
has the secondary windings of a pair of
transformers 283 and 284 connected in se-
ries therewith, whereby there is impressed
on this circuit alternating electro-motive
forces having frequencies determined by the
frequencies of a corresponding pair of alter-
nators 285 and 286, or other suitable sources
of alternating current. The sources 285 and
286 in combination with the transformers 283
and 284 form heterodynes for producing
electro-motive forces of frequencies corre-

sponding respectively to the suppreszed, low- -

er, ‘supersonic frequencies produced by the
generators 20 and 120 at the sending sta-
tion. : '

. For heating the filament of the thermionic _

device 282 there is provided a suitable bat-
tery 290, the current from which may be con-
trolled by a suitable rheostat, not shown.

In shunt with the filament circuit there is

provided a potentiometer 291 having a slider
292 connected with the input circuit of the
thermionic device 282 whereby the normal
potential maintained upon the grid 13 of
the device 282, relative to the filament 11,
nmay be adjusted.. The output circu’t of
the thermionic device 282 includes an indi-

-cating device, such as a telephone receiver

293, and a plate potential battery 294, which
maintains a positive potential upon the plate
12 of the thermionic device 282 relative to
the filament 11. :

" In the form of receiving station shown in
TFigure 3, a receiving element in the form of
an antenna 360 is positioned so as to inter-
cept Hertzian waves. The circuit of the an-
tenna 360 includes an inductance 861, cou-
pled to a closed. oscillatorv circuit 362, com-
prising an inductance 363 and a variable
condenser 364. The. closed, ozcillatory cir-
cuit 362 is connected with the input of a
thermionic device 865 having a usual fila-
ment 11 for emitting electrons, a plate 12
upon which the electrons. impinge, and a
grid 13 for controlling the passage of elec-
trons.

The filament 11 of the thermionic device
365 may be heated by current supplied by a
battery 370, the current being controlled in
any desired manner as by a suitable series
rheostat, not shown. In shunt with the fila-
ment 11 'is a potentiometer 871 having a
slider 372 connected with the closed, oscil-
latory circuit 362, whereby. the normal po-
tential maintained upon the grid 13 of the

. device 365 relative to the filament 11 thereof

may be adjusted. The output circuit of the

thermionic device 865 includes two induc-

tances 373 and 374 in series and a suitable
plate potential battery 375, whose positive
terminal is connected to the plate 12 for
maintaining the plate at a positive potential
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with respect to the filament 11, The induc-
tances 373 and 374 form respectively primary
windings of a pair of coupling transformers

376 and 377 whereby the output circuit of
the thermionic device 365 is coupled to a

pair of differently characterized band filters .

378 and 879. ‘

The outputs of the filters 378 and 379 are
connected respectively to the inputs of a pair
of thermionic devices 382 and 482, each of
which is provided with a usual plate, fila-
ment and grid. The grid or input circuits
of the devices 382 and 482 include secondary
windings of transformers 383 and 384 re-
spectively in series therewith, whereby there
is impressed on these circuits respectively
alternating electro-motive forces having fre-
quencies determined by the frequencies of a
corresponding pair of alternators 385 and
386, or other suitable sources of alternating
current. The sources 385 and 386 in combi-

nation with transformers 383 and 384 form

heterodynes for producing electro-motive
forces of frequencies corresponding respec-
tively to the suppressed, lower, supersonic
frequencies produced by the generators 20
and 120 at the sending station,

For heating the filament of the thermionic
device 382 there is provided a suitable bat-
tery 390, the current from which may be
controlled bv a snitable rheostat, not shown.
In shunt with the filament circuit there is
provided a potentiometer 891 having a stder
399 connected with the input circu’t of the

5 thermionic device 382 whereby the normal

potential maintained upon the grid 13 of the
device 382 relative to the filument 11 may be
Similarly, the filament of the
thermionic device 482 may be heated by the
same battery 890, and a second potentiometer
491 having a slider 492, is provided for vari-
ably predetermining the normal grid poten-
tial of the device 482. The output circuits of
the thermionic devices 382 and 482 include
an indicating device such as a telephone re-
ceiver 393, and a plate potential battery 394,
which maintains a positive potential upon
the plates 12 of the thermionic devices 382

"and 482 relative to the filaments 11.

In the operation of the system shown, band
filters 47 and 278 or 378 are selected for pass-
ing conductively currents of the band of fre-

quencies produced by the modulation o¥ the .

currents generated by the thermionic device
20 (see Fig. 1), in accordance with speech
currents produced by operating the transmit-
ter 42 when the switch 41 is in the right-hand
position. Similarly, the band filters 147 and
279 or 379 are designed to pass conductively
currents having frequencies produced by the
modulation of the currents generated by the
thermionic device 120 in accordance with the
currents produced by the operation of the
transmitter 42. when the switch 41 1s 1n the
left-hand position. The master oscillator 10

1,612,284

is caused to generate oscillations of a radio
frequency such, for example, as 1,000,000
cycles per second. The oscillator 20 is caused
to generate a current having a frequency
relatively less than this but above the limit
of audibility for the ordinary operator, for
example, 45,000 cycles per second. The os-
cillator 120 is caused to generate a current
having a frequency relatively less than the
radio frequency selected and above the limit
of audibility for the ordinary operator but.
differing from that generated by the oscil-

70

-t
<t

lator 20; for example, 70,000 cycles per

second. :

When the switch 41 is in the right-hand
position, there is emitted from the antenna
55 radiant energy having the form of high
frequency oscillations of, for example, one
million cycles per second with periodic am-
plitude variations impressed thereon, the fre-
quency of which varies between 44,800 and
43,000 cycles inclusive in accordance with
voice currents. This method of operation is
substantially secret because, in order to re-
ceive the message, a foreign station must be
provided with suitable apparatus responsive
to such complex wave form and adjusted to
both the fundamental and the lower, super-
sonic frequency. This is almost impossible
ordinarily. In order to make it still more
difficult for another station to listen in, the
speaker may be instructed to change the
switch 41 from the right-hand position to the
left-hand position at different times, or this
switch may be moved by any mechanical
means in an erratic fashion into and out of
its operative positions. When the switch 41
is in its left-hand position, the energy emit-
ted from the antenna 55 has the form of
high frequency oscillations of, for example.
one million cycles per second, having im-
pressed thereon periodic amplitude varia-
tions, the frequency of which’ varies between
69,800 and 68,000 cycles inclusive in accord-
ance with voice currents.

At the legitimate receiving stations shown
dizgrammatically in Figures 2 and 38, the
closed oscillatory circuits 262 and 362 are
tuned to the fundamental frequency of one
million cycles per second. The devices 265
and 365, acting as detectors, are responsive
to the current oscillations set up in these
closed, oscillatory circuits by the received
energy, and act to produce in their output
circuits rectified or otherwise detected os-
cillations which are induced through the cou-
plings 276 and 277 of Figure 2, or 376 and
377 of Figure 3. When the switch 41 of the
sending station is in its right-hand position,
these rectified or detected currents are of
sich a nature as to be transmitted through
the band filter 278 or 378 but are effectually
suppressed by the band filter 279 or 379.
Assuming for the present that the switch 41
is in its right-hand position, there appears
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in the output circuit of the band filter 278
or 378 oscillating electro-motive forces hav-
ing a frequency range between 44,800 and
43,000 cycles.” These relatively high fre-
quency currents are heterodyned by current

. from the generator 285 or 385 of the lower,

i0

15

20

supersonic frequency suppressed at the send-
ing station and rectified or otherwise de-
tected by the thermionic device 282 or 382
to produce currents having the frequencies
of the signalling currents originally pro-
duced in the transmitter 42.- These currents
flow through the indicating device 293 or
393, causing it to produce sound waves of
the same character as those which operated
the signal transmitter 42. 5

Similarly, when the switch 41 is in its
left-hand position, the output currents of
the thermionic device 265 or 365 are trans-
mitted only through the band filter 279 or

. 379 and are combined with the electro-motive
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forces generated by the heterodyne 286 or
386 to produce after rectification currents

having the frequencies of the signal currents. -

These currents flow through the indicating
device 293 or 398, causing it to produce, as
before, sound waves of the same character
as those which operated the signal trans-
mitter 42. :

‘When the signal transmitter 42 is not be-
ing actuated, currents of the lower, super-

sonic frequency generated by the signal.

modulator to which it happens to be con-
neoted by switch 41 oppose and neutralize
each other so that they have no effect upon
the energy radiated from the sending sta-
tion. . Similarly, the signal modulator con-
nected to the open contacts of the switch
41 has no effect upon the radiated energy.
Since the heterodynes 285, 286 and 385, 386
produce oscillations at a frequency above the
range of audibility for the ordinary oper-
ator, they do not produce audible sounds in
the indicating device 293 or 393.

The invention upon which this application
is based is broader than the specific embodi-
ment shown and described for the purpose
of illustrating some of the ways in which
it may be employed. The scope of the in-
vention is therefore understood not to be
limited by the present specific description.
I intend no limitations other than those im-
posed by the appended claims.

‘What is claimed is:—

1. In a system for the transmission of in-
telligence by radiant energy, a transmitter
comprising means for producing oscillations
of radio frequency, a plurality of means for
modulating said oscillations at frequencies

relatively lower, differing from each other,,

and above the range of audibility, a signal
transmitter for modulating the oscillations
produced by said last named means, and
means for selectively connecting the signal
transmitter with the first-named modulating

means one at a time, and a receiving arrange-

ment responsive to the emitted energy com- .

prising a detector actuated by oscillations of
said high frequency, a plurality of band
filters arranged to transmit currents corre-
sponding in frequencies with those produced
by said modulating means respectively, and
an indicating device simultaneously con-
nected to said band filters and responsive

without adjustment to currents conducted by

any one of said band filters. .

2. In > syctem of communication, a sender
arranged to emit waves having the form of
oscillations of a high frequency having a
series of periodic amplitude variations of

70

78

80

lower. but supersonic frequency impressed -

thereon, said series of variations being made
effective by and modulated by -signal cur-
rents, and including means for changing the
characterization of said series of variations
intermittently and a receiver containing ele-
ments selectively responsive to the emitted
energy, one of said elements being construct-
ed to be responsive to currént produced at
the receiver when said series of variations
is characterized in one manner and another
of said elements being constructed to be se-
lectively responsive to current produced at
the receiver when sald series of variations is
differently characterized, and an indicating
device simultaneously connected to said ele-
ments. )

3. In a system of communication, a sender
including a telephone transmitter and ar-
ranged to emit waves having the form of os-
cillations of a high frequency having a series
of periodic amplitude variations of lower but
supersonic frequency impressed thereon, said
series of variations being modulated by the
speech currents produced upon the operation
of said transmitter, and said sender includ-
ing manually operable means positioned in
proximity to the telephone transmitter for
changing the characterization of said series
of variations at the will of an operator, and
a receiver containing a single indicating de-
vice and connections to said device which
without change in themselves cause the de-
vice to respond to the emitted energy regard-
less of changes in the characterization of
said series of variations.

" 4. In a system of communication, a sender
comprising a master oscillator for generating
oscillations of a relatively high frequency, a
plorality of subsidiary oscillators for gen-
erating currents of supersonic frequencies
lower than said high frequency and differing
from each other, means for impressing a se-
lected series of said last named oscillations
upon the high frequency oscillations to pro-
duce periodic amplitude variations therein,
and: modulating means actuated by signal
currents arranged to render the selected se-
ries of periodic amplitude variations effective
and to modulate said variations and a receiv-

86

100

105

110

120

12t

13(



10

15

20

25

30

35

40

45

60

66

- 60

S

ing device comprising a plurality of resonant
circuits, one tuned to the high frequency and
others tuned to the variation frequencies re-
spectively, detecting means for each of the
circuits, and a single indicating device si-
multaneously and operatively connected to
all of said cirecuits. '

5. The method of generating intelligible
radiant energy which consists of modifying
high frequency waves by waves of a differ-
ent frequency rendered effective by signals,
changing erratically the frequency of the
last-named waves, during transmission of a
series of signals constituting a single mes-
sage, and reproducing the signals by an in-
dicating device responsive to the different
frequencies of the last-named waves.

6. The method of transmitting radio sig-
nals which consists in modifying high fre-
quency waves by waves of a lower, super-
sonic frequency modulated by signals, chang-

ing erratically the frequency range of the.

last-named waves during transmission of a
single message, producing at a receiver cur-
rents of frequencies corresponding respec-
tively with the different frequencies of the
last-named waves and modulated in ac-
cordance with the signals and operating a
single indicating device in response to all of
said currents to reproduce the signals.

7. The method of transmitting radio sig-
nals which consists in modifying high fre-
quency waves by waves of a different fre-
quency rendered effective by signals, chang-
ing the last named frequency erratically dur-
ing transmission of a single message, receiv-
ing the waves thus produced with different-
ly responsive instrumentalities and trans-
forming ‘the received energy into sensible
manifestations. ‘

8. The method of transmitting radio sig-
nals which consists of modifying high fre-
quency waves by waves of a lower frequency
rendered effective by signals, changing the
last named frequency erratically during
transmission of a single message receiving,
the waves thus produced with differently re-
sponsive instrumentalities and transforming
all portions of the received energy into sen-
sible manifestations by a single indicating
device. . o

9. In a system of electrical communica-
tion, a generator of high frequency oscilla-
tions, means for transforming voice currents
into currents having a predetermined super-
sonic frequency range and retaining the
characteristics of the voice currents, means
for changing at will the selected frequency
range from one to another of a plurality of
different, predetermined values, means for
modulating the currents generated by the
high frequency generator according to the

* transformed supersonic voice currents, and a

856

receiver comprising an indicating device,
means for producing currents having dif-

1,612,284

ferent frequency ranges corresponding re-.

spectively to those of the transformed super- .

sonic volce currents, and means for simul-
taneously and operatively connecting the in-
dicating device with said producing means
to cause currents of any of such frequency
ranges to operate the indicating device.

10. In a system of electrical communica-
tion, a generator of high frequency oscilla-
tions, means for stepping-up signal currents
into currents having a selected supersonic
frequency range and retaining the character-
istics of the signal current, means for chang-
ing at desired times the selected frequency
range from one to another of a plurality of
different, predetermined values, means for
modulating the currents generated by the
high frequency generator according to the
stepped-up supersonic signal currents, and a
receiver comprising an indicating device,

70

76

80

86

means for producing currents having differ- -

ent frequency ranges corresponding respec-
tively to those of the transformed supersonic
signal currents, means for simultaneously
and operatively connecting the indicating de-
vice with said producing means, and means
including heterodyne devices for causing
currents of any of such frequency ranges to
operate the indicating device.

11. In a system of electrical communica-
tion, a generator of high frequency oscilla-
tions, means, including two sources of oscil-
lations of different, supersonic frequencies
less than the frequency of said high frequency
oscillations, for stepping-up signal currents
into currents having a selected supersonic fre-
quency range lower in frequency than the
frequency of said oscillations and retaining
the characteristics of the signal currents,
means for changing at desired times the se-
lected frequency range from one to another
of a plurality of different, predetermined
values, means for modulating the currents
generated by the high frequency generator
according to the stepped-up supersonic signal
currents, and a receiver comprising an indi-
cating device, means for producing currents
having different frequency ranges correspend-
ing to those of the transformed supersonic sig-
nal currents, and means for causing currents
of any of such frequency ranges to operate the
indicating device, said last-named means in-
cluding a plurality of heterodynes for com-
bining with said currents of different fre-
quency ranges oscillations of frequencies cor-
responding to the frequencies of the oscil-
lations employed in stepping-up the signal
currents and means for simultaneously and
operatively connecting the indicating device
with said heterodynes. '

12. Apparatus for emitting radiant en-
ergy comprising a generator of high fre-
quency oscillations, means for stepping-up
voice currents into currents having a selected
supersonic frequency range and retaining
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the characteristics of the signal currents,
means for changing at desired times the se-
lected frequency range from one to another
of ‘a plurality of different predetermined
values, means for modulating the curvents
trenerated by the high frequencv generator
accordmor to the stepped -up supersonic sig-
nal cu1rents, and  a receiver comprising a
detector for producing currents having fre-
quency ranges corresponding respectlvely
with those of the transformed SUpersonic
signal currents, a plurality of circuits tuned
respectlvely to the currents. produced by
said detecting means, an indicating device,
and heterodyne devices s1mult‘meous1y inter-
posed between said circuits and the indi-
cating device for producing currents corre-
spondlng in frequency with the signal cur-
rents from currents of any of said frequency
ranges, so as to cause the receiver without

- adjustment to-be operated by any of said

25

last-mentioned currents.

13. The method of generating mrelhgrble
radiant energy which consists of transform-
ing signal currents into a relatively high
frequency range, erratically changing the

" range during transmission of a smrrle mes-
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sage and modulatmo- by the high frequencv

“currents thus produced currents of - still

higher frequency.
14, The method of generating intelligible
radiant energy which consists of transform-
ing voice currents into a relatively high fre-
quency range, erratically changing the range
during the transmission of a qmcﬂe message
and modulatm«r by the high frequencv cur-
rents thus produced currents of still higher

frequency.

15. In a system of electrlml communica-
tion, means for impressing voice currents on
waves modulated at different times with dif-
ferent eupersonic variations and a recelver
comprmnq an indicating device, and ‘means
for causing the 1ndlcat1n0' device to be op-
erated bV waves moduhted at, any of said

supersonic frequencies.
16. In a <Vetem of electrlcal communica-

tion, means for impressing voice enrrents on
waves modulated at different times with

raviations of different, supersonic frequen-
mes respectively and a receiver comprising
an -indicating device, means for producing
currents at the receiver of frequencies cor-
responding respéctively to said different fre-
quencies of modulation and means for caus-

~ ing the currents of said different frequen-

60

66

cies to operate the indicating device. -

17. In a system of electrlcal communica-
tion. means for ts 'mq'mttmo signals on waves
modulated at different times with variations
of different, supersonic frequencies respec-
tively and a receiver comprising an indicat-
ing device, a receiving circuit tunedsto the
frequency of said waves, a detector controlled
thereby for producmg currents corrospond-

7

ing in frequencies with said different fre-
quencies of modulation respectively, and
means for causing said currents of different
frequencies to operate the indicating device.

18.-In a system of electrical communica-

tion, means for impressing voice currents on

waves modulated at different times with

rariations of different, supersonic frequen-
cies respectively and a receiver comprising
an indicating: device, means for producing
currents corr'espondm(r in frequencies re-
spectively with said different frequencies of
modulation, circuits tuned to said frequen-
cies respectively and heterodyne devices for
stepping-down " said different currents to
causc them to operate the indicating device
in accordance with the voice currents.

19. In a system of electrical communica-
tion, a recerving arrangement comprising
detecting means, a smo'le indicating device
connected with the output side of the detect-
ing means, a plurality of heterodyne devices
connected with the input side of the detecting
means and means for causing currents mod-
ulated only at audib’e signal frequencies to
be combined with current from the hetero-
dyne devices, said current supplying means
and heterodyne devices being constructed to
cause signals to be reploduced at the indi-
cating device when signal current is com-
bined with current from any one-of the het-
erodyne devices.

20. In a system of electrlcal communica-
tion, means for receiving waves having dif-
ferent frequency Ch‘lI‘aCteI‘lStICS, means for
producing currents differing from each other
in accordance with such different frequency
characteristics, an indicating device and in-
dependently acting heterodvne devices for

causing said currents to operate the indi-
cating “device.

1. In 2 system of electrlcal communica-
tion, means for receiving waves modulated
at different, supersonic frequenmes, means
for producmrr currents corresponding in

frequencies with said different,” supersonic

frequencies respectively, an 1ndlcat1n0' de-
vice and heteradyne devices mterposed be-
tween said means and the indicating device
for causing said currents to operate the in-
dicating device.

92. In a system of electrrcal communica-
tion, means for successively receiving waves
modulated in different frequencv ranges
above audibility in accordance with signals,
a detector for producing current havmrr fre-
quency ranges corresponding 1espect1ve]y to
those of said frequencies ‘of modulation, an
indicating device and heterodyne devices in-
terposed between said detector and the in-
dicating device for causing said currents to
opemte the indicating device in accordance
with the signals.

23. In a svstem of electrical communlca-
tion,

means fOI‘ SUCC(_’SSIVGIy recervmg waves
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modulated at different times in different fre-
quency ranges above audibility in accord-
ance with voice currents, a detector for pro-
ducing currents having frequency ranges
conespondmg respectlvely to those of said
frequencies of modulation, an indicating de-
vice and heterodyne devices interposed be-

1,612,284

tween said detector and the indicating dev1ce
for causing said currents to operate. “the in-
dlcatmn' dev1ce in accordance with the voice
current@

In testlmon) whereof I hereunto affix my
signature.

JOHN HAYS HAMMOND, Jx.
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