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This invention relates to the transmis 
sion cf intelligence by radiant energy and 
more particularly tol systems of secret radi 
ant telephony. f ' 
An object of theinvention 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 apparatus 
responsive to the emitted energy despite the 
variations therein. More specifically, a fur 
ther object of the invention is to provide im 
proved means for the emission of radiant 
energy in the form of oscillations having 
a fundamental frequency, modulated at suc 
cessively varying supersonic frequencies each 
made eñ’ective and modulated by desired 
signals, such for example as voice Waves, 
and to arrange for the selective reception of 
such energy and its transformation into 
sensible manifestations. - 

p Further objects of the invention will ap 
pear from the> following description taken 
in connection withfthe accompanying draw 
ings forming a partof this application and 
in which- ( 

Figure 1 is a diagram of a sending station 
which` is an embodiment of the present in 
vention; ‘ ' ' 

'Figure 2 is a table showing the combina 
tion of frequency characteristics of the 
emitted wave; and 

Figure 3 is a diagram »of one form ̀ of 
receiving station arranged to co-operate with 
the sending station of Figure 1. , 
The system of the present invention em 

ploys at its sending station 'a carrier wave 
of relatively high frequency upon which 
there is impressed at. different times, dif 
ferently characterized series .of amplitude 
variations of supersonic frequencies relative 
ly lower than that of the carrier wave, each 
of the series'of amplitude variations being 
made effective by speech or other desired 
signals and being modulated thereby. 
Changes in the characterization of the peri 
odic amplitude variations may be made er 
ratically or in accordance with the will of 
an operator, and thev carrier rfrequency may 
also be changed from one to another of a 
plurality of different, predetermined values. 

ln a general way the receiving set may be 
des‘ribed'as comprising a plurality of reso~ 
nant channels, each including a circuit tuned 
to one of the carrier frequencies mentioned 

2,1922. serial ne. ceases. , 

above and connected to other circuits which 
ìare tuned to the lower, supersonic frequen~ 
cies, with detecting or rectifying means for 
each of the channels and a single indicating 
device. ln combination with such receiving 
elements apparatus may be used which pro 
vides energy at the lower, supersonic fre 
quencies of the sending station. 

Referring more in detail to Fig. 1, there 
is shown a source of high frequency, said 
source being in this case a thermionic de 
vice 10, having a usual heated filament 1l 
for emitting electrons, a plate 12 upon which 
the electrons impinge, and a grid 13 for con~ 
trolling the passage of electrons. l"Friese 
parts are connected with inter-related, in 
ductively-coupled circuits in 'such a manner 
that the energy in the plate circuit reacts on 
th‘ê grid circuit so as to cause the device to 
oscillate. There is thus produced an oscilla 
tory current of a relatively high frequency 
determined by the electrical constants of 
the inter-related circuits. 
For producing oscillations of relatively 

lower but supersonic frequency there is pro~ 
vided a thermionic device 2O having a usual, 
heated filament 11, plate 12 and grid 13. 
rThis device is connected in a regenerative 

1~ circuit comprising a transformer having 
windings 22, 23 and 24e, which are connected 
in the plate, grid> and secondary output cir 
cuits respectively. The plate 12 of the device 
2O is maintained at a positive potential with 
respect tothe filament> by means of a usual VIâ 
battery 25, the positive terminal of which is 
connected through an inductance 26 to the 
plate. The regenerative circuit is provided 
with a stoppage condenser 29 and a suitable 
Variable condenser 30, the capacity of whicl.l 
maybe adjusted so that ‘oscillations of a 
predetermined frequency relatively lower 
than that of the master oscillator are gcn~ 
erated. For example, a current havingl a 
frequency of 7 0,000 cycles may thus be pro 
duced. ' 

For transforming or stepping up voice or 
other signalling currents into currents hav 
ing asupersonic frequency range less than 
the frequency of the master oscillator l() 
and retaining the characteristic variations 
ofthe signalling currents, the output cir~ 
cuit of the generator 20 is connected withl a 
signal modulator comprising a transformer 
40 having its primary winding connected in 
series with a signal transmitter, in this case 
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ondary windings respectively> connected in 
the input circuits of a’pair of thermlonic de 
vices 43 and 44, each having a customary, 
heated filament, plate and rid. The output 

devices 43 and_44 
include the primary windings of a coupling 
transformer 45 and a common, plate-poten 
tial battery 46. The secondary wmdmg of 
the transformer 45 is connected to arma 
tures 46’ and 47 of a rela, 48. The wind 
ing 24 and the windings o the transformer` 
V45 are so arranged that the electro-motive 
forces induced in the secondary winding of 
the transformer 45 during operation 'of the » 
generator 20 are normall `equal and »opì 
posite, and thus currents o the lower, super 
sonic frequency produce substantially~ no 
effect therein, except when the transmitter 
42 is producing current variations. .Thus 
a so-called “push-pull” modulator is ob 
tained, vby means of which electromotive 
forces corresponding to the two 51de bands 
of the voice-modulated, lower,.supersonic 
l‘frequency generated by the device 20 may 
be produced in the secondary winding of 
the transformer 45. 
For selecting a desired filter, the back 

contacts 'of the armatures 46’ and 47 n'are 
connected to 'armatures 50 and 51 of a sec 
ond relay 52, the normally closed contacts 
of which are connected to a band filter 53, 
while the normally open contacts of the 
armatures 50 and 51 of the relay 52 are con 
nected to a differently characterized band 
filter 54 and the normally open contacts of 
the armatures 46’ and 47 of the relay 48 are 
connected to a still differently characterized 
band filter 55. By operating one of these 
relays, or leaving them deenergized, a de 
sired one of the filters 53, 54 and 55 may be 
used. The band filter 53 comprises a' suit 
able combination of inductances and con 
densers such as to 
rents of a‘desired requency band, for ex 
ample, 68,000 to 69,800 cycles per second; 
the band filter 54 is constructed to transmit 
currents of, for example, 43,000 to 44,800 
cycles; and the band ßlter 55, currents of, 
for» example, 23,000 to 24,800 cycles. The 

‘ band filters are designed to suppress cur 
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rents of other than the respective bands of, 
frequencies. An auxiliary contact 56 on 'the 
relay 48 is) provided for shunting an auxil 
iary condenser 57 around the fr uency ad' 
justing condenser 30. The capacity of the 
condenser 57 is adjusted so that when the 
relay 48 is operated to connect the filter 55 
into circuit a change is simultaneously made 
>in the frequency of the current produced by 
the oscillator 20 so that this current when 
modulated by the signal current produces a 
frequency band for A whichl the respective 
band filter 55 is designed. Similarly when 
the relay 52 isnactuated there is connected 

ermit the flow of cur-v 

madam 
„into circuit> by its auxiliary contact 58, a 
shunting condenser 59, the capacity of which 
is such that the currents produced by the 
oscillator and modulated by voice currents 
produce a frequency band for which the 
band filter 54 is designed. In the present in 
stance, the condenser 57 in shunt with the 
condenser 30 causes the oscillator 20 to pro 
duce currents o'f 25,000 cycles; and condens 
ers 59’and- 30 in parallel cause the oscillator 
20 to produce currents of 45,000 cycles. j 
The outputs of the .filter circuits are con 

nected to the input circuit of a modulator 
comprising ar thermionic device 61 having 
a usual filament, plate and grid. The late 
circuit of the device 61 includes an in uct 
ance 62 and a battery, both of which to 
ether with a winding 63 are also connected 

1n the plate circuitv of the master oscillator 
12. The winding 63 forms part of a cou 
ling transformer 64, the secondary wind 

ing 65 of which is >connectedin the circuit 
of an antenna 66. Accordingly, the amount 
of energy supplied to the antenna by the 
master oscillator 10 is varied upon opera 
tion of the device 61. ' - 

For varying the frequency of oscillation 
of the device l0 there is provided a pair 
of relays 70 and >71, the contacts of which 
connect into circuit condens'ers 72 and 73 
respectively, the capacities of which are'se 
lected so as to change the characteristics 
of the circuit of the oscillator 10 to change 
the fundamentalfrequency produced therc- ‘ 
by to desired amounts. For example, if the 
fundamental frequenc generated by the 
oscillator 10 with con ensers 72 and 73 out 
of circuit is 1,000,000 cycles per second, 
the capacity ofthe condenser 72 may be 
such as to cause it to provide currents of, 
for example, 900,000 cycles and that of the 
condenser 73 may be such as to produce 
currents of 800,000 cycles. 
The relays 48, 52, 70 and 71 are operated 

in" varying combinations under control of 
a frequency control switch comprising an 
arm 80 constantly rotating at a desired rate 
of speed, which may be constantly changed 
in an erratic manner vif desired, over an 
arcuate row of contacts so as_ to establish 
electrical connections therebetween. The 
table given in Figure 2 shows in the first 
vertical colunin numerals representing the 
.switch points as designated in Figure 1. 
The normal position of the arm 80 as shown 
is numbered l. In this position none of 
the relays is operated, and thus the energy 
emitted has the form of oscillations of, for 
example, 1,000,000 cycles per second having 
periodic variations impressed thereon of 
from 68,000 to 69,800 cycles per second, it 
being assumed that the frequency of the 
voice currents impressed upon the trans 
mitter 42 varies between 200 and 2000 cycles 
and that the filter 53 suppresses the upper 
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side band. The table shows successively 
the fundamental frequency and the varia- -, 

.velope of the output current of the detector. 
of the switch (last two columns) and in  
tion frequency for the successive positions 

the 2nd and 3rd columns designates the ac 
tuated relays. ln position 2, for example, 
a circuit is ‘closed from grounded battery, 
winding of relay 70, contact 2, and 'arm 
80, contact 2, winding of relay 52 to ground, 
operating relays 70 and 52 and connecting 
into circuit condensers 72 and v59 and 'the 
hand iilter 54. ln position 3, for example, 
a circuit is closed from grounded battery, 

" resistance coil 8l, contact 3, and arm 80, 
.l5 contact 3, winding of relay 48~to ground, 

operating relay ‘18 and connecting into'cir 
cuit condenser 57 and the band filter 55. 
ln the form of receiving station‘illus 

trated inFigure 3, there is provided a re 
ceiving element of such nature as to inter 
cept Hertzian waves and be capable of hav 
ing oscillations set up therein in response 
to such Waves.. As shown, an antenna 100 
of well known type is used, coupled to a 
closed, oscillatory circuit 101 comprising an 
inductance 102 and a condenser 103. The 
capacity of the condenser is selected so that 
the closed, oscillatory circuit 101 is tuned 
to one of the fundamental frequencies used, 
for example, the circ‘uit may be tuned to 
1,000,000 cycles per second. A second con 
denser 104C may be connected in ' arallel 
with the condenser 103, when desired, so 
as to render the closed oscillatory circuit 
responsive to currents of another ofthe 
fundamental frequencies used, for example, 
900,000 cycles per second. Similarly, a third 
condenser 105 may be connected in parallel 
with the condenser 103, when desired, so 
as to render the closed, oscillatory circuit 
responsive to._ currents of still another of 
the fundamental frequencies used, forv ex 
ample, 800,000 cycles per second. The con 
densers 104 and 105 are .connected into cir 
cuit by switching devices, such as relays 
106 and 107 respectively.l  ' y 

vFor detecting the received energy to‘pro» 
duce the lower, supersonic. currents, there'is 
provided a detector 110, Vwhich may be a 
three-electrode, thermionic vacuum tube 
having a usual filament, plate and grid. A; 
filament-heatin battery 111 supplies cur 
rent to incan esce the filament, and ar 
ranged in shunt with this batteryV is a po 
tentiometer 1.12 having a slider 113 con 
nected to the associated, closed, oscillatory 
circuit whereby the normal potential of the 
grid> of the tliermionie device 110 may be 
adjusted. A plate-potential'battery 114 of 
suitable volta e maintains a positive poten 
tial on the p ate of the therniionic. device 
with respect to its filament, there being in 
cluded in this circuit four inductanccsin 
series. These inductances formÀ primary 
windings of coupling transformers 115, 116, 

117, 118, respectively, through which is in 
duced a'current correspon ing to the en 

A. by-pass condenser 119 is provided in 
shunt with the primary windings of the 
transformers 115, 116 and 117 collectively, 
‘so that the high frequency variations in the 
output of the device 1Q find a path „through 
_the condenser 119 and the primary winding 
of the transformer 118. High frequencyY 
currents are thus induced in the secondary 
winding of the transformer 118. 
For detecting the high frequency cur 

rents induced in the secondary winding of 
the transformer 118 and operating a relay 
thereby, there is provided a thermionic de 

` vice 120 having a customary heated filament, 
plate and grid. 'll‘he in ut of this device is 
connected to`the secon ary winding of the' 
transformer 118, a potentiometer 121 and 
its associated slider 122 being connected in 
the circuit in orde'r to control the normal 
grid potential. The late of the device 120 
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is maintained norma y at a positive poten- . 
tial with respect to the filament thereof by 
means of a suitable source of plate 
tial, such as a battery 123. Included inthe 
late circuit is the. Winding of a relay 1.24: 

having a ley-pass condenser 125 .1n shunt 
therewith. The relay 124: is provided with 
a normally open contact arranged to be 

90 
oten- - 

95. ' 

closed upon energization of the relay wind- ` 
ing and to control they circuit of a ma et 
126 and operating battery 127. Agia or 
so-called “C” battery 128 may also e em 
ployed in maintaining a desired normal po 
tential on the grid of the device'120. _ 

Cooperating with the mafrnet 126 1s an 
armature 130 havinga awî 131 pivotally 
secured to the free end o the armature and 
engaging the teeth of a ratchet wheel 132. 
The teeth are arranged so that energization 
of the magnet 126 and consequent attraction 
fof the armature 130 pulls the pawl 131 for 
ward to engage the next tooth. The arma 
ture 130 is provided with a retractile spring, 
not shown, whereby upon deenergization of 
the magnet~ 126 the ratchet wheel 132 1s 
moved one step in a clockwise direction. 
The wheel 132 vis mounted on a suitable 
switch shaft 132’ upon which is also mounted 
a switch arm 133 insulated therefrom. Each. 
time the magnet 126 is operated and released 
they arm 133 is moved .one step in a clock 
wise direction. 'ln the path of movement of 
the ends of the arm 133 is an arcuate row of 
contacts positioned to contact with the arm 
in successive stopping positions of the arm. 
The arm is shown in the normal position, 
‘and in each of the other positions i?ferent 
combinations of circuits are closed for a~ pur 
pose which will subse uently be s_et forth. 
The input, circuit of t ie device 120 is nor 

iimllyl tuned by means of a condenser 140 
.to a frequency corresponding 4to the .funda 
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mental frequency of the energy emitted by 
the sending station of Figure 1 when rela s 
70 and 71 are deenergized, for examp e, 
1,000,000 cycles per second. A second con 
denser 141 may be connected in parallel with 
the condenser 140 when desired, as by the 
operation of the relay 106 the right hand 
armature and front contact of which closes 
the circuit of the condenser 141. Thus by 
the operation of the relay 106 the input cir 
Vcuit ofthe device 120 is tuned to a different 
frequency, which may be the fundamental 
frequency of the energy emitted by the send 
ing station of Figure 1, when relay 70 is 
operated, for example, 900,000 cycles per 
second. Similarly, a third condenser 142, 
the circuit of which is controlled by the 
right hand armature and front contact of 
the relay 107, may thereby be connected in 
parallel with the condenser 140 so as to ren 
der the input circuit of the device 120 reso 
nant to currents of still another frequency, 
corresponding to the fundamental frequency 
of the energy emitted by the sending sta 
tion of Figure 1 when relay 7l is operated, 
for example, 800,000 cycles per second. 
For conducting currents corresponding to 

the supersonic, periodic, amplitude varia 
' tions impressed upon the energy emitted 
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from the sending station of Figure 1, there 
is provided a filter circuit for each of the 
bands of frequencies so impressed. For ex 
ample, there is connected to the secondary 
windings of the transformers 115, 116 and 
117 a corresponding plurality of filters such 
as 222, 221 and 220. These filters are de 
signed to pass currents of desired bands of 
frequencies. For example, the filter 220 is 
designed to pass currents of 68,000 to 69,800 
cycles inclusive; the filter 221 currents of 
43,000 to 44,800 cycles inclusive, and the 
filter 222 currents of 23,000 to 24,800 cycles 
inclusive. The outputs of the filters are con 
nected to the input of a detector 223 through 
coupling transformers 224, 225 and 226, the 
connection being controlled by electro-mag 
netic switching devices such as 227, 228 and 
229 respectively. The detector 223 may take 

f the form of a usual three-electrode, ther 
mionic, vacuum tube, having a customary 
heated filament, plate and grid and having a 
potentiometer associated therewith for maln 
taining its grid at a desired normal poten 
tial with respect to its filament. 
For producing energy corresponding in 

frequency to that of the oscillatory current 
suppressed at the sending station, there 'is 
included in the output of each filter 224, 225, 
226 the secondary winding of a transformer 
230, 231, 232, thc primary windings of which 
are in circ’uit with suitable sources 233, 234, 
235 respectively, of alternating current of 
predetermined frequcnc . The frequencies 
of the sources are relatively different. For 
example, the source 235 is in the present in 

1,596,251v 

stance of 70,000 cycles; 234 of 45,000 cycles 
and 233 of 25,000 cycles. The output cir 
cuit of the detector 223 includes an indicat 
ing device 236 and a suitable battery 237 
for maintaining a positive potential upon 
the plate with> respect to the filament. 
The relays 106, 107, 227 and 228 are in 

cluded in circuits controlled by the arm 133 
in a manner similar to that of the relays 
70, 71, 52, 48 and the arm 80 of Figure 1, it 
being noted that the connections of the arcu 
ate row of contacts of the arm 133 co1' 
respond to those of the row of contacts of 
the arm 80. A resistance coil 150 cor 
responds in function to the resistance 81. 
Thus in the successive stopping positions of 
the arm 133 different combinations of, relays 
are operated, as was described in connection 
with YFigure 1. The winding of the relay 
229 is in series with the winding of both 
relays 227 and 228 so that the cutoff relay 
229 is operated whenever either of the relays 
227 and 228 is operated. 

In operation, the sending station of Fig 
ure 1 emits radiant energy having the form 
of high fre uency oscillations such as lven 
in the fourt 1 column of the table of Figure 
2, upon which there is impressed periodic 
amplitude variations produced by modulat 
ing a supersonic frequency by speech cur 
rents, such as given in the fifth column of 
the table of Figure 2. The system of fre 
quency changes is irregular and thus there 
is imparted to the wave form of the emitted 
energy a disordered Succession of changes 
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of frequency, so that an unauthorized sta- , 
tion cannot tune in suflieiently quickly to 
overhear the message. 
At the receiving station, when the first 

signal is received, the arm 133 being at the 
normal position shown, none of the relays 
is operated, and thus only the condenser 103 
is effectively in circuit, and the closed, oscil 
latory circuit 101 is responsive to the 
emitted fundamental frequency, as listed in 
the first line of the table of Figure 2. It is l 
understood that while there may be a slight 
capacitative effect across the left hand con 
tact springs of the relays 106 and 107 the ad~ 
justment of the condenser 103 may be made 
with such effect taken in consideration. i 
The device 110 acting as a detector pro 

duces in the primary windings of the trans 
formers'llö, 110 and 117 current correspond 
ing to the su ersonic periodic variations 
belng impresse upon the transmitted wave 
at the sending station, as listed in the table 
of Figure 1. In the present instance these 
variations have a frequency of from 68,000 
to 69,800 for example. Accordingly vonly 
the filter 220 allows the current to pass, the 
other filters 221 and 222 being arranged to 
ysuppress such frequencies. Since relays 227, 
228 and 220 are deenergized, the output of 
the filter 220 only is connected to the input 
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of the thermionic device 223. The 'source 
235 is effective, because of this. condition of 
the relays, to impress on the input of the 
device 223 a current of the frequency of 
the speech-controlled current generated by 
the oscillator 20 of the sending station. 
The device 223 acting ‘as a detector pro 

duces in its output circuit current variations 
corresponding to the signal currents im 
pressed upon the current generated by the 
oscillator 20 by the signal modulator at the 
sending station. The indicating device 236 
is thereby caused to reproduce the signals 
as voice Waves. L , 

The high frequency currents appearing 
in the output _circuit of the first detector 110 
are by-passed through the condenser 119 
and the rimary winding of the transformer 
118. High frequency currents are thus 
induced in the secondary winding of the 
transformer 118 and the closed, oscillatory 
circuit formed thereby in combination with 
the condenser 140. The device 120 acting 
as a detector produces in its output circuit 
a rectified current the intensityr of which 
may be determined by a suitable choice of 
the normal grid potential 128 and plate. 
potential 123, and preferably such as Will 
operate the sensitive relay 124 only when 
the input circuit i`s acted upon by currents 
induced through the transformer 118. . En 
ergization of the'windin ofthe relay 124 
causes its armature to ëe attracted, thus 
closing the local circuit which includes bat 
tery 127 and magnet 126, energizing _the 

_ magnet 126 and drawing forward the awl 
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131 into engagement with the next fo ow 
in tooth of the ratchet Wheel 132. 

hen the arm 80 moves from its first 
position to position 2, relays 70 and 52 are 
operated and the. circuit characteristics of 
the scndingstation are modified to emit 
energy of the type specified in the second 
line of the table of Figure 2. The input 
circ-uit of the detector 120`is now not tuned 
to the energy impressed thereon through the 
transformer 118 and the intensity of cur. 
rent in its plate circuit is reduced so that 
the relay 124 is released. The magnet 126 
is accordingly deenergized and its armature 
retracted by force of its retractile spring, 
so that the ratchet Wheel 132 and the arm 
133 are rotated clockwise one step, to posi 
tion 2. Relays À1.06, _228, and 229 are then 
energized, thus connecting into circuit the 
condenscrs 104 and 141. The‘input circuits 
of the detectors 110, 120 are thus tuned to be . 
responsive to the energy received at this 
time. The energization of the relay con 
nects the filter 221 into circuit and makes 
the source 234 effective, and relay 229 .dis 
connects the filter 220 and source 235. The 
filter 221 permits the passage of currents of 
the vari-ation frequencies used in position 2 
(see the table of vFigure 2): and the source 

234 supplies a current of the frequency of 
that used at the sender. The relay' 124 is 
operated, and ‘repares the pawl 131 as be 
fore. When tie arm 80 again moves the 
arm 133 is moved as before, the two arms 10V 
continuing in synchronism through sueccs- ' 
Isive cycles. The fundamental frequency is 
used for the double purpose of carrying the 
lower supersonic frequency variations S0 
as to concu-al the message and to control the 
tuning, i. e., the responsiveness of the receiv 
ing station. The lower supersonic frequency 
is used to conceal the message, and slnce it 
only appears intermittently as controlled by 
the volcc, and is changed in frequency pe 
riodically, otherstations cannotl be tuned 
thereto sufficiently quickly to overhear the 

v message. 

The invention upon which this application 
is based is >broader than the s'ecific em 
bodiments shown and described or the pur 
pose of illustrating some of the ways in 
which it may be employed. . The scope of 
the invention is therefore understood not to 
be limited by the., present specific descrip 
tion. I intend no limitations other than 
those imposed by the appended claims. 

1. A radio system comprising at its send 
ing station -a generator of high frequency 
oscillations, means for producing periodic 
variations of said high frequency oscillations 
arranged to be non-actuative when not af 
fected by signal disturbances, means for pe 
riodically changing the frequency of said 
variations, a signal transmitter arranged 
>when operated to cause said periodic modi 
fying means to affect the high frequency vos 
cillations, whereby waves modified by signal 
>controlled periodic variations are produced' 
combined With a receiving element arranged 
to intercept said Waves, a closed oscillator 
circuit responsive to the high frequency os 
cillations, another closed oscillatory circuit 
responsive to the signal controlled periodic 
variations and means controlled by the hifrh 
frequency oscillations for modifying t e 
characteristics of said first named oscillatory 
circuit. 

2. A >radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for producing periodic 
variations of said high frequency oscilla 
tions arranged to be non-actuative when not 
affected by signal disturbances, means for 
periodically changing the'frequency of said 
variations, a signal transmitter arranged 
when operated to cause said periodic modi 
fying means to affect the high frequency os 
cillations, whereby Waves modified by sig 
nal controlled periodic variations are pro 
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duced; combined with a receiving element ' 
arranged to interceptsaid Waves, a closed os 
cillator circuit_responsive to the high fre 
quency oscillations, another closed oscilla 130 
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tory circuit responsive to the signal con 
trolled periodic variations and means con 
trolled by the high frequency oscillations 
for modifying the characteristics of said last> 
named oscillatory circuit. 

3. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for producing periodic 
variations of said _high frequency oscilla-t 
tions arranged to be nonactuative when not 
affected by signal disturbances, means for 
periodically changing the frequency of said 
variations, a signal transmitter arranged 
when operated to cause> said periodic modi 
fying means to affect the high frequency 
oscillations, whereby waves modified by sig 
nal controlled periodic variations are pro 
duced; combined with a_. receiving element;I 
arranged to intercept said waves, a closed 
oscillator circuit responsive to the hi h 
frequency oscillations, another closed oscll 
latory circuit responsive to the signal con 
trolled periodic variations and means >con 
trolled by the high frequency oscillations 
for modifying the characteristics of said 

i closed oscillatory circuits. 
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4:. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for producing periodic 
variations of said high frequency oscilla 
tions arranged to be nonactuative when not 
affected by signal disturbances, means for 
periodically changing the frequency of said 
variations, a si‘gnal transmitter arranged 
when operated to cause said periodic modify 
ing means to affect the high frequency oscil 
lations, whereby waves modified by signal 
controlled periodic variations are produced ' 
combined with a receiving element arranged 
to intercept said waves, a closed oscillator 
circuit responsive. to the high frequency 
oscillations, another closed oscillatory cir 
cuit responsive to the signal controlled 
periodic Variations and means controlled by 
the high frequency oscillations for modify 
ing the characteristics of at least one of said 

` closed oscillatory circuits. 

50 

55 

60 

65 

5. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for producing periodic 
variations of said high frequency oscillations 
arranged to be nonactuative when not af 
fected by signal disturbances, means for pe 
riodically changing the frequency of said 
variations, a signal transmitter arranged 
when operated to cause said periodic modi 
fying means to affect the high frequency 
oscillations, whereby waves modified by sig 
nal controlled periodic variations are pro 
duced; combined with a receivingselement 
arranged to intercept said waves, a closed 
oscillator circuit rsponsfive to the high fre 
quency oscillations, another closed oscilla 
tory circuit responsive to the signal con 
trolled periodic variations and means con 

Awhen operated to cause 
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trolled from the sending station by changes 
in the waves for modifying the characteris 
tics o_f at least one of said closed oscillatory 
circuits. 
u 6. A radio system comprising at its send 
mg station a generator of high frequency 
oscillations, means for producing periodic 
variations of said high frequency oscilla 
tions arranged to be nonactuative when not 
affected by signal disturbances, means for 
periodically changing the frequency of said 
variations, a signal transmitter arranged 

periodic modifying 
means to affect the high frequency oscilla 
tions, whereby waves modified by signall 
controlled periodic variations are produced; 
combined with a receiving element ar 
ranged to intercept said waves, a closed 
oscillator circuit responsive to the high fre 
quency oscillations, another closed oscil 
latory circuit responsive to the signal con 
trolled periodic variations and means vcon 
trolled from the sending station by changes 
in the waves for modifying the character 
istics of said last named oscillatory circuit. 

7. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for producing periodic 
variations of said high lfrequency oscilla 
tions arranged to be nonactuative when not 
affected by signal disturbances, means for 
periodically changing the frequency of said’v 
variations, a signal transmitter arranged 
when operated to cause said periodic modi 
fying means to affect the high frequency 
oscillations, whereby waves modified by sig 
nal controlled periodic variations are pro 
duced; combined with a receiving ele 
ment arranged to intercept said waves, 
a closed oscillator circuit responsive to 
the high frequency oscillations, 
other closed oscillatory circuit respon 
sive to the signal controlled periodic 
variations and means controlled from the 
sending stations by changes in the waves for 
modifying the characteristics of said closed 
oscillatory circuits. 

8. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for producing periodic 
variations of said high frequency oscilla 
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tions arranged to be non-actuative when not y 
affected by signal disturbances, means for 
periodically changing the frequency of said 
variations, a signal transmitter arranged 
when operated to cause said riodic modi' 
fying mea-ns to affect the high frequency 
oscillations, whereby waves modified by sig 
nal controlled periodic variationsare pro 
duced; combined with a receiving element 
arranged to intercept said waves, a closed 
oscillator circuit responsive to the hi h 
frequency oscillations, another closed oscil 
latory circuit responsive to the‘signal con 
trolled periodic variations and means con 
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in the Waves for modifyimr the character 
istics‘of at least one of said closed oscil 
latory circuits.  

9. A 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 one of said frequencies from one to 
another of a plurality of diderent,` predeter 
mined values, receiving the waves thus pro 
duced with differently responsive instrumen 

_ talities and changing the responsiveness of 
certain of said instrumentalities under the 
control of the received Waves. __ , 

10. A method of transmitting radio-sig 
nais which consists of modifying high fre 
quency Waves by Waves of a diderent and 
continually changing frequency rendered 
effective by signals, receiving the Waves thus 
produced with differently responsive instru- 
mentalities and changing the responsiveness 
of said instrumentalities in step with 
changes in frequency of, said Waves. A 

11. A method of transmitting radio sig 
nals Whichconsists in generating high fre 
quency Waves, changing the frequency of 
said Waves, reïeiving the Waves with dif 
ferently vtuned instrumentalities and chang- i 
ing the tuning of said instrumentalities un 
der the control of the received‘waves and 
in accordance with changes in the frequency 
of the Waves. 
12A method of transmitting signals> 

which consists of modifying high frequency 
Waves by Waves of a lower and continually 
changing _frequency rendered eñective by 
si nals, receiving the Waves thus produced 
with differently responsive instrumentalities 
and changing the responsiveness of said in 
strumentalities in step With changes in fre 
quency of said Waves. 

13. A method of transmitting radio sig 
nals which consists of producing side bands 
above and below each of a plurality of pre 
determined frequencies by signal disturb 
ances, suppressing the higher of each of 
said pairs of said bands, modifying hich 
frequency Waves by impressing thereon t e 
Waves of a selected uns’uppressed side band, 
re‘eiving the Waves thus produced in dif 
ferently responsive instrumentalitics. sup 
plying radiant energy of said'predeterinined 
~frequency and changing the responsiveness 
of at least one of said instrumentalities to 
correspond to the selected unsuppressed side 
band. I p 

14. A radio system comprising a sending 
station including a generator >of high fre 
quency oscillations, means for producing 
periodic variations of said high frequency 
oscillations arranged to be non-actuative 
when not affected by vsignal disturbances, 
means for periodically changing the frc 
quency of said high frequency oscillations 

in relatively lar e steps, and a signal trans 
mitter larrange when operated to cause 
said periodic modifying means to af 
fect the high fre uency oscillations, where 
by Waves modifie by siUnal-controlled pc 
riodic variations are produced and a receiv 
ing station including-,v an element arranged 
to intercept said Waves,_a closed, oscillatory 
circuit responsive tothe high frequency os 
cillations, another closed, oscillatory circuit 
responsive to the signz-il-controlled periodic 
variations and means for changing the tun 
ing of said first-mentioned oscillatory cir 
cuit >under the controlof the received waves. 

l5. A radio system comprising a sending 
st_¿tion including a generator of high fre 
quenc oscillations, means for. producing 
pcrio ic variations of said high frequency 
oscillations arranged to be non-actuative 
when _not affected by ,signal disturbances, 
means for periodically changing the fre 
quency of> said high frequency oscillations 
in relatively large steps, and a signal 'trans 
mitter arranged when operated to cause said 
periodic modifying means to affect the high 
frequency oscillations whereby Waves'inodi 
tied by signal-controlled eriodic variations 
are produced and a receiving station includ 
ing an element arranged to intercept said 
Waves, a closed, oscillatory circuit responsive 
to the high frequency oscillations, 4:mother 
closed, oscillatory circuit responsive to the 
signal-controlled periodic variations and 
means controlled by the received Waves for 
changing the tuning of said first-mentioned 
circuit in step with changes in the frequency 
of said waves. ’ 

16. A radio system comprising a sending 
station including a generator of high fre 
quency oscillations, means for producing pe 
riodic variations of said highf `frequency 
oscillations arranged to be non-actuative 
when not affected by signal disturbances, 
means for. periodically changing the fre 
quency of said high frequency oscillations in 
relatively large steps, and a signal trans 
mitter arranged when operated to cause 
said periodic modifyin means to affect the 
high frequency oscillations, whereby waves 
modified by signal-controlled periodic varia 
tions are produced and a receiving station 
including an element arranged to intercept 
said Waves, a closed, oscillatory circuit rc 
sponsive to the high frequency oscillations, 
another closed, oscillatory circuit responsive 
to the signal controlled periodic variations 
and means controlled by the received waves 
for changing the tuning of said first-incu 
tioned circuit Whenever the frequency of the 
high frequency oscillations is changed. 

1.7. A radio system comprising a sending 
station including a generator of high fre 
quency oscillations, another generatln' of 
oscillations of diil‘ercnt frequency, a fre 
quency changer for periodically changing 
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the frequency of the first named oscillatiens‘» 
in relatively lar e steps, a push-pull modu 
lator interpos between> said generators, 
and a signal transmitter" cooperatively as? 
soeiated with‘the modulator, whereby waves> 
modified by si nal controlled periodic varia 
tions are pro uced and a receiving element 
arranged to intercept said waves, a closed, 
oscillatory circuit responsive to the high fre 
quency oscillations, another. closed, oscilla 
tory circuit responsive to the signal-con 
trolled periodic variations and means for 
changing the tuning of said first-mentioned 
circuit, said means including a relay, and. 
means for operating the relay kwhenever the 
frequency of the high frequency oscillations 
is changed. , , 

18. A 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, peri 
odically changing the frequency of said high 
frequency waves in relatively large steps, 
receivino` the waves thus produced :with 
differentïy tuned instrumentalities land 
changing the tuning of said instrumen 
talities under the control of the received 
Waves. 

19. A method of transmitting radidsig-l 
nals which consists in modifying high fre 
quency waves b Waves of a different fre“ 
quency rendere effective by signals, peri 
odically changing the frequency of said high 
frequency Waves in relatively large steps, 
from one to another of a pluralit ofV dif 
ferent, predetermined values, receiving thev 
waves thus produced with differently tuned 
instrumentalities and changing the tuning of 
said instrumentalities in step with changes 
in the frequency of said waves and under the 
control of the received Waves. 

20. A method of transmitting radio sig 
nals which consists in modifying high fre 
quency waves by waves of a lower frequency, 
periodically changing the frequency of 
said high frequency Waves in relatively 
large steps from one to another of a 
plurality of different, preterrnined values, 
periodically 'changing the frequency of 
said second-mentioned Waves, receiving 
the waves thus produced with differently 
responsive instrumentalities and selecting 
under the control of the received waves in 
strumentalities tuned respectively to the 
values of the higher and lower frequencies 
at any particular time. 

21. A method of transmitting radio sig 
nals which consists in modifying high fre 
quency waves by waves of a lower frequency 
rendered effective by signals, periodically 
changing the frequency of said high fre 
quency waves, periodically changing the fre 
quency of said second-mentioned waves, re 
ceiving the waves thus produced with dif 
ferently responsive instrumentalities and se 

t another closed osc 

' ¿igsaaaai 

lecting'funder the control of the receivedl 
i waves and in step with changes in the fre 
quencyÍ'characteristic-v of said waves, instru 
mentalities tunedgrespectively to the values 
of said', higher »an'd- lower frequencies. 

22.v Ay radio system comprising at its send 
ing 'station a generator of high frequency 
oscillations,-v means for producing periodic 
variations» of said high frequency oscillations 
arranged to benen-actuative when not’af 
fected by si al disturbances, means for 
periodically c anging the frequency of said 
variations, means for periodically changin 
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the frequency' of said high frequency osci - > 
lations in relatively large steps, a signal 
transmitter arranged when operated to cause 

. said periodic modifying meansïto affect the 
-highffrequency oscillat1ons, whereby waves 
modified by signal controlled periodic varia 
tions are produced; combined with a re 
ceiving element arranged to intercept said 
waves,__a closed oscillator circuit responsive 
to the' vhigh frequency oscillations, another 
cloîcd'fcscillatory circuit responsive to the 
_signal ,controlled periodic variations and 
means ,controlled by the high frequenc os 
cillatiò'ns for modifying the characteristics 

_ of at least one of said closed oscillatory cir 
cuits; p 

‘ 23.¢~`A radio system comprising at its 
sending station a generator of high' fre 
quency' oscillations, another generator of 
`oscillations of different frequency, a  fre 
quency changer for periodically changing 
the frequency of the last named oscillations, 
a frequency changer for periodically chang 
ing the frequency of the first named oscilla 
tions in relatively large steps, a push-pull 
modulator interposed between said gener 
ators, a signal transmitter co-operatively 
associated with the modulator, whereby 
waves modified by signal controlled pe 
riodic variations are produced; combined 
with a receiving element arranged to inter 
cept said waves, a closed oscillatory circuit 
responsive to the high frequency oscillations, 

" latory circuit responsive 
to the signal controlled periodic variations 
and means controlled by the hi h frequency 
oscillations for modifying the clëiaracteristics 
of at least one of said closed oscillatory 
circuits. . 

24. A method of transmitting radio lsig 
nals which consists in modifying high fre 
quency Waves by waves of a different and 
continually changing frequency rendered ef 
fective by signals, eriodically changing 
the frequency of said igh frequency waves, 
receiving the Waves thus produced with dif 
ferently responsive instrumentalities and 
changing the responsiveness of said instru 
mcntalities under the control' of the received 
waves. l 

25. A method of transmitting radio sig 
nals which consists in modifying high frc 
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quency waves by waves of a different fre- »A 
quency, periodically changing the frequency 
of said second-mentioned waves, receiving 
the waves thus produced with differently re 
sponsive instrumentalities and selecting un 
der the control of the received waves in 
strumentalities tuned to said second-men 
tioned frequency in step with changes in 
such frequency. v y 

' 26. A method of transmitting radio sig 
nals which consists in modifying high fre 
quency waves by waves of a lower frequency 
rendered effective by signals and continual 
ly 'changing in frequency within a range 
determined by' the signals, periodically 
changing the mean frequency of the fre 
quency range of said second-mentioned 
waves, receiving the Waves thus produced 
with >differently responsive instrumentali 
ties and selecting under the control of the 
received Waves mstrumentalities tuned to 
said frequency range in step with changes 
in the mean frequency of the frequency 
range.  

27. A radio system comprisin at its send 
ing station a generator of hig frequency 
oscillations, means for periodically changing 
the frequency of said high frequency oscil 
lations in relatively large steps, means for 
transforming signalcurrents into a super 
sonic frequency range and retaining the 
characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency range employed, 
means for modulating the currents generated 
by the high frequency generator according 
to the transformed supersonic signal cur 
rents, whereby Waves modified by signal con- 
trolled periodic variations are produced; 
combined With a receiving element arranged 
to intercept said Waves, a closed oscillatory 
circuit responsive to each series of high fre 
quency oscillations employed, other closed 
4oscillatory circuits responsive to the signal 
controlled periodic 'variations employed and 
means controlled by the high frequency os 
cillations for modifying the characteristics 
of said first named oscillatory circuit. ' 

28. A radio system comprisinor at its send 
ing station a generator of hignh frequency 
oscillations, means for periodically changing 
the frequency of said‘high frequency oscil 
lations in relatively large steps, means for 
transforming signal currents into a super 
sonic frequency range and retaining the 
characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency range employed, 
means for modulating the currents gener 
ated by the high frequency generator ac 
cording to the transformed supersonic signal 
currents, whereb Waves modified by -signal 
controlled perio ic variations are produced; 
combined with a receiving element arranged 
to intercept said Waves, ̀ a closed oscillatory 

g 

circuit responsive to each series of high fre- ̀ 
quency oscillations employed, other closed 
oscillatory circuits responsive to the signal 
controlled periodicv variations employed, and 
means controlled by the high frequency os 
cillations for >modifying the characteristic/s 
of said last named oscillator circuits. 

29. A radio system comprising at its send- Y 
ing station a generator of high frequency 
oscillations, means for periodically chang 
ing the frequency of said high frequency 
oscillations in relatively large steps, means 
for transformingsignal currents into a Su 
personic frequency range and retaining the 
characteristics of the si al currents, means 
for changing periodica?lry and continuously 
the supersonic frequency range employed, 
means for modulating the currents generat 

70 

75 

80 

ed by the high frequency generator accord- t 
ing to the transformed supersonic signal 
currents, whereby Waves modified by signal 
controlled periodic variations are produced; 
combined With a receiving element arranged 
to intercept said Waves, a closed oscillatory 
circuit responsive to each series of high fre 
quency oscillations employed, other closed 
oscillatory circuits responsive to the signal 
controlled periodic variations employed, 
and means controlled by the high frequency 
oscillations for modifying the characteris 
tics of said closed oscillatory circuits. 

30. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for periodically chang 
ing thev frequency of said high frequency 
oscillations in relatively large steps, means 
for transforming signal currents into 'a su 
personic frequency range and retaining the 
>characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency range employed, 
means for modulating the currents generat 
ed by the high frequency generator accord 
ing to the _transformed ‘supersonic signal 
currents, Whereb waves modified by signal 
controlled perio io variations are produced; 
combined with a receiving element arranged 
to intercept said waves, a closed oscillatory 
circuit responsive to each series of high fre 
quency oscillations employed, other closed 
oscillatory, circuits responsive to the signal 
controlled periodic variations and means 
controlled by the high frequency oscillations 
for modifying the characteristics of at least 
one of said closed oscillatory circuits. 

31. A radio system comprising at its send 
ing station. a generator of high frequency 
oscillations, means for periodically chang 
ing the frequency of said high frequency 
oscillations in relatively large steps, means 
for transforming signal currents into a su 
personic frequency range and retaining the 
characteristics of the signal currents, means 
for changing periodically and continuous‘lîy 
the supersonic frequency range employe , 
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means for modulating the currents generat 
ed by the high frequency generator accord 
ing to the transformed supersonic signal 
currents, whereby Waves modified by signal 
controlled periodicyariations are produced; 
combined with a receiving element arranged 
to intercept said Waves, a closed oscillatory 
circuit responsive to each series ofl high fre 
quency oscillations employed, other closed 
oscillatory circuits responsive to the signal 
controlled periodic variations employed, 
and means controlled from the sending sta 
tion by changes in the Waves for modifying 
the characteristics of said first named oscil 
latory circuit. 

32. A radio system comprising at its send 
ing station a generator of high frequency 
oscillations, means for periodically chang- 
ing the frequency of said high frequency 
oscillations in relatively large steps, means 
for transforming signal currents into a su 
personic frequency range and retaining the 
characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency range employed, 
means for modulating the currents generat 
ed by the high frequency generator accord 
ing to the transformed supersonic signal 
currents, whereby Waves are produced; com 
bined with a receiving element arranged 
to intercept said Waves, a closed oscillatory 
circuit responsive to each series of high 
quency oscillations employed, other closed 
oscillatory circuits responsive to the signal 
controlled periodic variations employed, 
and means controlled from the sending sta 
tion by changes in the waves for modifying 
the characteristics of said last named oscil 
latory circuit. 

33. A radio system comprising at its send~ 
ing station a generator of high frequency os 
cillations, means for periodically changing 
the frequency of said high frequency oscil 
lations in relatively large steps, means for 
transforming signal currents into a super 
sonic frequency range and retaining the 
characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency ran‘ge employed, 
means for modulating the currents gener 
ated by the high frequency generator' ac«_ 
cording to the transformed supersonic sig 
nal currents, 
signal controlled periodic -variations are 
produced; combined with a receiving ele 
ment arranged to intercept said Waves, a 
closed oscillatory circuit responsive to each 
series of high frequency oscillations em 
ployed, other closed oscillatory circuits re 
sponsive to the signal controlled periodic 
variations em loyed, and means controlled> 
from the sending station by changes in the 
Waves for modifying the characteristics of 
said closed oscillatory circuits. 

34. A radio system comprising at its send 

Whereby Waves modified by_ 
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ing station a generator of high frequency 
oscillations, means for periodically changing 
the frequency of said high frequency oscil 
lations in relatively large steps, means for 
transforming signal currents Iinto a super 
sonic frequency range and retaining the 
characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency range employed, 
means for modulating the currents gener' 
ated by the lhigh frequency generator ac 
cording to the transformed supersonic sig 
nal currents, whereby Waves modified by 
signal controlled periodic variations are 
produced; combined with a receiving ele 
ment arranged to intercept said waves, a 
closed. oscillatory circuit responsive to each 
series of high frequency oscillations em 
ployed, other closedoscillatory circuits re 
sponsive to the signal controlled periodic 
variations employed, and means controlled 
from the sendingr station by _changes in the 
Waves for modifying theI characteristics of 
at least one of said closed oscillatory cir 
cuits. 

35. A radio system comprising at its send 
ing station a generator' of high frequency os 
cillations, means for periodically changing 
the frequency of said high frequency oscil 
lations in relatively large steps, 'means for 
transforming signal currents into a super 
sonic frequency range and retaining the 
characteristics ofthe signal currents, means 
for changing periodically and continuousl 
the supersonic frequency range employetií 
means for modulating the currents generated 
by the high frequency generator according 
to the transformed supersonic signal cur 
rents, whereby waves modified by signal 
controlled periodic variations are produced; 
combined with a receiving element arranged 
to intercept said waves, a closed oscillatory 
circuit responsive to each series of high fre 
quency oscillations employed, other closed 
oscillatory circuits responsive to the signal 
controlled periodic variations employed, and 
means controlled by the high frequency os» 
cillations for modifying the characteristics 
of at leastl one of said closed oscillatory cir 
cuits. 

36. A radio system comprising at Iits send» 
ing station a generator of highfrequency 
oscillations, means for periodicall chang 
ing the frequency of said high requency 
oscillations in relatively large steps, means 
fortransforming signal currents into a su 
personic frequency range and retaining> the 
characteristics of the signal currents, means 
for changing periodically and continuously 
the supersonic frequency range employed, 
means for modulating the currents gener 
ated by the high frequency generator ac 
cording to the transformed supersonic sig 
nal currents, whereby Waves modified by 
signal controlled periodic variations are pro 
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duced; combined with a receiving element 
arranged to intercept said waves, a closed 
oscillatory circuit responsive to each series 
of high frequency oscillations employed, 
other closed oscillatory circuits responsive to 
the si nal controlled periodic variations em 
ploye , and means controlled from the send 
ing station by changes in the waves for mod- ' 
ifying the characteristics of atleast one of v 
said closed oscillatory circuits. 

37. A radio system comprisin at its send- ' 
ing station a generator of hig frequency 
oscillations, means for periodically changing 
the frequency of said high frequency oscil 
lations in relatively large steps, means for 
transforming voice currents intoI a super 
sonic frequency range and retaining the 
characteristics of the signal currents, 4means 
for changing periodically and continuously 
the supersonic frequency range employed,. 
means for modulating the currents generated 
by the high frequency generator according to 
the transformed vsupersonic voice currents, 

' whereby-waves modified by voice controlled 
25 

40 

periodic variations are produced; combined 
with a receiving element arranged to inter 
cept sai‘d Waves, a.closed oscillatory circuit; 
responsive to each series of high frequency - 
oscillations employed, other closed oscilla 
tory circuits responsive to the voice con 
trolled periodic variations employed, and 
means controlled by the high frequency oscil 
lations for modifying the characteristics of 
at least one of said closed oscillatory cir 
cuits. ' ’ t ` 

38. A radio system .comprisin at its send 
ing station a generator of hig frequency 
oscillations, means for periodically changing 
the frequency of said high frequency oscilla 
tions in relatively large steps, means for 
transforming voice currents into a super 
sonic frequency range and retaining vthe 
characteristics of the si nal currents, means 
for changing periodicañy and continuousl 
the supersonic frequency range employe 
means for modulating the currents generated ' 
by the high frequency generatoraccording 
to the transformed su ersonic voice currents, 
whereby waves modi ed by voice controlled 
periodic variations are produced; combined 
with a receiving element arranged to inter 
cept said waves, a closed oscillatory4 circuit 

selectively connecting said modulation cir 

responsive to each series of high frequency 55 
oscillations employed, other closed oscilla 
tory circuits 'responsive to the _voice con-> _ 
trolled periodic variations employed, and 
means controlled from the sending station by 
changes inthe waves for modifying the 
characteristics of at least one of said closed 
oscillatoryvcircuits. ‘ Y 

_39. A radio system comprising a sending 
station including a generator' ofhigh >fre 
uency oscillations, means for modulating 

t'ehigh1frequency oscillations and means 
for changing thefrequency range of said 
modulations, and a receiving station includ'-v 
ing means for producing current correspond 
ing in frequency with said modulations, an 
indicator, circuits interposed between said 
current producing means and the indicatorv 
and tuned respectively to the different fre 
quency ranges. .of said modulations and 
meansy controlled by the received energy for 

circuits to said indicator. _ - 
‘40. A radio system comprising a sending 

station including a generator of high fre 
uency oscillations, means for changing the 
requency of-said oscillations 'from one to 
another of a plurality of different, prede 
termined values, means for modulating the 
high frequenc oscillations, and means for 
changing the fiíequency ranges of said modu 
lations from oneto another of a plurality of 
different, predetermined values, and a receiv- . 
vin station including a tuned receiving cir 
cuit, a detector for producing current corre? 
sponding in frequency to the frequency of 
said modulations, an indicator, circuits inter 
posed between the detector and the indicator 
and tuned respectively to the different fre 
quency ranges yof said modulations, and 
means controlled by the received energy for 
,changing the tuning of said receiving circuit 
in accordance with the different frequencies 
of the high frequency oscillationsand for 

cuits to the indicator in ̀ accordance with 
changes in» the frequency ranges of the 
modulations impressed upon the high fre 
quency oscillations. 
In testimony whereof I hereunto afiix my 

signature. ` ' 

JOHN HAYs HAMMOND, Jar ‘ 
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