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UNITED STATES 

1851,174 

PATENT OFFICE 
JOHN HAYS HAIMIMIOND, J.R., OF GLOUCESTER, IMASSACHUSETTS 

RADIO SYSTEM OF COMMUNICATION 

Application filed July 16, 1927. serial No. 208,330. 
This invention refers to radio systems of 

communication. - 
It has for its objects obtaining secrecy, im 

proved freedom from static, wobbling of fre 
5 quencies especially without much change in 
current strength, the filtering of currents of 
bands of frequencies desired, and other ob 
jects appearing in the following descrip 
tion. . - - - 

In the drawings, Fig. 1 is a sending sta 
tion, Fig.2 a receiving station, Fig. 3 a modi 
fied form of receiving station, and Fig. 4 a. 
receiver adapted to receive both of the types 
of transmission emitted by the transmitter 
of Fig. 1. . . . . . 
The sending stations emit oscillatory en 

ergy of peculiar wave form. The energy 
may be transmitted through the ether to one 
or more receiving stations, on which it can 

20 be impressed by means of an antenna and 
ground or counterpoise or by means of wire 
connections in a manner well known in the 
wire communication art. 

Referring now more particularly to Fig. 
1, the emitted energy is in the form of elec 
tric waves of which the main or carrier high 
frequency is generated by an oscillator shown 
within the rectangle 15. Upon these waves 
there is impressed a series of periodic ampli 
tude variations of lower but supersonic fre 
quency, these being generated by an oscilla 
tor such for instance as is shown within the 
rectangle 16. One or more additional series 
of periodicamplitude variations are also im 
pressed on the first high frequency, and each 
of these are also of lower but superSonic fre 
quency; the lower supersonic frequencies dif 
fer from each other so that there shall be 
substantially no interference. They are each 
generated by an oscillator such for instance 
as is shown within the rectangle 17 which is 
of the same character as the oscillator 16 but 
has different values of inductance and ca 
pacity so as to generate the frequency de 
sired. 
The output current of the oscillator 16 is 

passed to a modulator such for instance as 
is shown within the rectangle 20 and which 
consists of two three element vacuum tubes 
and transformers, by which the current is 
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modulated by a signal transmitting circuit 
such as is shown within the rectangle 21. 
The modulator 20 thus produces a modified 
current having the variations and character 
istics of the signal currents, but transformed 
or stepped up into a superSonic frequency 
range. If the signal currents are those of 
voice or music or the like, such as are pro 
duced by a transmitter 22 they will have fre 
quencies of from about 200 to about 2,000 
cycles per second, and will be stepped up 
into a higher range according to the fre 
quency of current produced by the oscillator 
16. For example, if this oscillator produces 
a frequency of 20,000 cycles per second, the 
output of the modulator 20 produces a cur 
rent which is resolvable into 20,200 to 22,000 
(because 20,000+ (200 to 2,000) = 20.200 to 
22,000) and 20,000 and 19,800 to 18,000 (be 
cause 20,000- (200 to 2,000) = 19,800 to 18,000 
cycles respectively). Furthermore these cur 
rents appear in the output of the modulator 
20, only when the transmitter 22 is rendered 
active. - 

A desired band of these frequencies can be 
filtered out by an electric wave filter shown 
within the rectangle 25. This consists of two 
couplings 26 and 27, the secondary (right 
hand) windings of which are included in 
oscillatory circuits 28, 29, respectively. These 
two oscillatory circuits are made resonant to 
a desired upper and desired lower frequency 
respectively, as for example in the case cited, 
to 19,800 and 18,000 cycles, and while the pri 
mary (left hand) windings are wound in the 
same direction, the secondary (right hand) 
windings are wound-oppositely, so that cur 
rents of a frequency outside these frequencies 
are suppressed. Currents of the selected fre 
quencies, as well as currents of frequencies 
lying between them are transmited. A con 
denser 30 assists in this transmission when 
the two frequencies selected lie far apart. 
The output of the filter 25 is connected to 

a modulator 35 by which the supersonic fre 
quencies transmitted through the filter are 
caused to modulate the very high frequency 
or carrier current generated by the oscillator 
15 and amplified by the amplifier 58. 
In a similar way the output of the oscilla 
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tor 17 is modulated by a modulator shown 
within the rectangle 40 according to signal 
current produced by a signal transmitter 
shown within the rectangle 41. This modul 
lator is of a type in which the oscillator cur 
rent acts upon the modulator continuously 
but it is to be understood that a push-pull type 
of modulator similar to that shown at 20 for 
use with the output of the oscillator 16 may 
be used here. 
signal transmitter 41 is of a type which pro 
duces a current of a single frequency and 
therefore a filter of this type is not necessary. 
The modulated current resulting from the 
modulation of the energy generated by the 
oscillator 40 as modulated by the signal cur 
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rent produced by the signal transmitter 41 is 
impressed upon the modulator 35 by which 
the supersonic frequencies are caused to mod 
ulate the very high frequency carrier cur 
rent which was generated by oscillator 15 
and was wobbled without change in ampli 
tude by the circuit 50 as disclosed in detail 
hereinafter. a 

The frequency of the oscillation of a tube 
generator of the type described depends 
among other things upon the value of the 
mean grid voltage and the main plate voltage 
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during a radio frequency cycle. With Wob 
bler 50 not excited there will be a certain 
frequency produced in the oscillatory cir 
cuit 51, 52, depending among other things on 
the voltage of the batteries 53 and 54. With 
wobbler 50 operating, alternating voltages are 
impressed upon the grid and plate circuits 
of the tube 55 and thus superimposed on the 
direct current voltages of the sources 53 and 
54. The frequency is determined by the in 
stantaneous voltages impressed upon the grid 
and plate circuits respectively due to the volt 
age sources 50, 53 and 54. The middle adjust 
able terminal or slider of the potentiometer 
56 is provided to determine the relative volt 
ages applied to said grid. and plate circuits 
due to generator 50. By proper adjustment 
thereof and of rheostat 57, it is found that the 
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generator 50 produces variations in the fre 
quency of radio current in the oscillatory cir 
cuit 51, 52, with substantially no variation in amplitude. 
When the wobbler oscillator 50 is operating 

at a low or audio frequency the frequency 
generated by the high frequency oscillator 
will be wobbled or varied at an audible rate 
and thus a person receiving on an ordinary 
receiver will receive a garbled message. 
When the wobbler oscillator 50 is operating at a supersonic frequency the frequency gen 

erated by the high frequency oscillator will 
be wobbled and varied at a supersonic rate 
and thus due to the change in fading pat 
terns for various frequencies the fading pat 
tern of the transmitter will be shifted at a 
Supersonic or radio frequency rate and a re 
ceiver capable of receiving the range of fre 

However in this instance the 
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quencies emitted by the transmitter will re 
ceive a signal which will be free from fading. 
Thus there are impressed upon the antenna 

two high frequency wave forms which are 
wobbied and which are modulated at super 
sonic frequencies, which frequencies have been 
modulated at signal frequencies. It is to be 
understood that a plurality of secondary fre 

to 

quencies may be used for transmitting as 
many signals and that the secondary carrier 
waves may either be transmitted as for the 
signal sent by the transmitter 41, known as a 
i'P' channel or may be suppressed as with 
the signal sent by the transmitter 21 known 
as a “Q' channel. - 

In the form of receiving station shown in 
Fig.2 for the reception of “P” channel mes 
Sages there is provided means for receiving 

75 

radiant energy, such as antenna, 101 and a counterpoise or ground 102 included in the 
pler 104. The coupler 104 has a secondary 
winding 105 which, in combination with a 
variable condenser 106, is included in the 
closed oscillatory circuit 107 which may be 
tuned to a frequency of the high frequency 

2.85 
circuit of which, is a winding 103 of the cou 

oscillator the electromagnetic waves of which 
it is desired to receive. These circuits are so 
broadly tuned as to receive with practically 
equal intensity over the entire range of wobble 95. 
of the wobbler system, it being understood 
that the selectivity is attained in this sys 
tem by tuning for the secondary carrier fre 
quency. 
For detecting the energy of relatively high 00 

frequency waves and producing therefrom an 
oscillating current of the lower but supersonic. 
frequency impressed thereon, there is provid 
ed a detector 110 having a filament heating 
battery 111 and a filament control rheostat 
112. The detector 110 may be of the vacuum 
tube type having a filament 113 for emitting 
electrons, a grid 114 for controlling the pas 
sage of electrons and a plate 115 upon which 
the electrons may impinge. A potentiometer 0. 
116 controls, a normal potential on the grid 
114 to obtain the detector action, there being 
in the grid circuit the closed oscillator circuit 
107 previously mentioned. The plate 115 is 
connected through a third winding 117 of the 

to the lower supersonic frequency selected. - 
The tuning of the circuit 118 is accom 

plished in any desired manner, as for exam 

115 ? ???????????? ? 

coupler 104 to a tuned circuit 118 and a plate 
potential battery 119, this circuit being tuned 

20 
ple, by an inductive coupling to the tuned 
circuit 120 which is connected to the input 
circuit of the supersonic detector 121, which 
may be of the same type as detector 110. The 
output circuit of the detector 121 may be 
tuned to a relatively low frequency current, 
of the frequency of the signal currents em 
ployed, or may be untuned, and in any case 
is inductively coupled by means of a coupling 
122 to an indicator circuit which may com 
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prise an amplifier 123 controlling a signal 
relay 124 which in turn closes local circuits 
of a control magnet or other indicating de 
vice 125. If desired, the output circuit of the 
detector 121 may include an indicating de 
vise such as a telephone receiver 126 for the 
???ption of speech or telegraphic code sig 
lali S. - 

One of the fields of usefulness of the in 
vention, however, is in the control by a mag 
net 125 of a desired utility, such as the rud 
der 127of a dirigible body, engine throttle 
or the like. 
A modified form of receiving circuit is 

shown in Fig. 3. This circuit consists of an 
antenna circuit which includes an inductance 
103 coupled to a closed oscillatory circuit 
107 comprising an inductance 105 and a varia 
ble condenser 106, the inductance 103 is also 
variably coupled to an inductance 117. The 
closed oscillatory circuit 107 is connected to 
the input circuit of a thermionic device 110 
having the usual filament 113 for emitting 
electrons, the plate 115 on which the electrons 
impinge and a grid 114 for controlling the 
passage of the electrons. 
The filament 113 of the thermionic device 

110 may be heated by a current supplied by 
a battery 111 and controlled by the variable 
resistance 112, and is shunted by a potenti 
ometer 116 having a slider connected with the 
closed oscillatory circuit 107 whereby the 
normal potential maintained upon the grid 
114 relative to the filament 113 may be ad 
justed. The output circuit of the thermionic 
device 110 includes the inductance 117 and 
a closed oscillatory circuit 118 comprising an 
inductance and a condenser in shunt there 
with. The other end of this oscillatory cir 
cuit 118 is connected to the positive pole of 
a source of direct current 119 for maintain 
ing a positive potential upon the plate 115 
of the thermionic device 110 relative to the 
filament 113. 
For supplying the oscillations of a fre 

quency equal to that of the current of lower 
supersonic frequency, produced by the gen 
erator 16 at the sending station and slap 
pressed by the modulator 20, and the filter 
25, there is provided a thermionic device 128, 
the filament of which may be heated by the 
battery 111. As shown, the thermionic de 
vice 128 is connected with the inductively 
coupled circuits so that it acts as a regenera 
tive oscillator. The inductive coupling be 
tween these circuits comprises a transformer 
129 one winding of which is shunted by a 
variable condense 130 by means of which 
the oscillations generated may be made of 
the same frequency as the currents produced 
by the generator 16 at the sending station 
as shown in Fig. 1. The output circuit of the 
oscillator 128 includes the closed oscillatory 
circuit formed by the winding of a transform 
er 129 and the variable condenser 130 and 
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also the primary winding of a transformer 
131. The other end of the primary winding 
of the transformer 131 is connected to the 
positive terminal of the plate potential source 
119 whereby the plate of the thermionic de 
vice 128 is maintained at a positive potential 
relative to the filament. 
The potentiometer 132 is connected across 

the filament heating battery 111 and includes 
a slider 133 connected to the secondary wind 
ing 134 of a transformer 135 and a variable 
condenser 136 forms with this winding 134 
a closed oscillatory circuit, the other end of 
which is connected through the secondary 
winding of a transformer 131 with the input 
circuit of a thermionic device 121. The os 
cillator 128, 129, 130, in combination with 
the transformer 131 forms a homodyne for 
impressing upon the input circuit of the 
thermionic device 121 an oscillatory E. M. F. 
corresponding in frequency to that of the sup 
pressed currents produced by the generator 
16 at the transmitting station. 
The output circuit of the thermionic de 

vice 121 is connected to an indicating device 
which as shown is a telephone receiver 126 
provided with a bypass condenser 137. This 
output circuit also includes a connection be 
tween the indicating device and the positive 
terminal of the potential source 119. When 
the transmitting station is connected and ra 
diant energy is emitted therefrom of the com 
posite character hereinbefore described, the 
operation of this receiving system is as fol 
lows: 
The radiant energy intercepted by the an 

tenna circuit induces oscillations in the closed 
oscillatory circuit 107 which is tuned to be 
responsive to the radiated energy of the send 
ing station. The slider of the potentiometer 
116 is so adjusted that the thermionic device 
110 produced on a curved portion of its char 
acteristic curve and thus the device 110 acts 
to detect or rectify these oscillations. Its 
Output circuit transmits these rectified os 
cillations through the inductance 117 so that 
its transmitted oscillations are regeneratively amplified. 
The superimposed current flowing in this 

output circuit varies in amplitude according 
to the modulation impressed upon the car 
rier wave of the sending station and there 
appears upon the primary winding of the 
circuit 18 of the intervalve transformer 135 
a uni-directional current having the frequen 
cies and characteristics of the unsuppressed 
side band of modulated lower supersonic fre 
quency of the sending station. The closed 
oscillatory circuit 120 is tuned to these fre 
quencies by adjusting the condenser included 
therein. 

It has been shown that the thermionic de 
vice 128 with its connected circuits forms a 
homodyne which impresses upon the input 
circuit of the thermionic device · 121 an OS 
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cillatory.E.M.F. correspondinginfrequency 
to that of the suppressed currents produced 
by the generator 16 of the transmitting sta 
tion, and it may now be seen that this E. M. F. 
is combined with the oscillations induced in 
the closed oscillatory circuit 120. 
The slider 133 of the potentiometer 132 is 

so adjusted that the thermionic device 121 
operates on a curved portion of the character 
istic curve to cause it to detect or rectify 
these combined oscillations impressed upon 
the input circuit. Thus there are produced 
in the output circuit of the thermionic device 
121, currents varying in amplitude in accord 
ance with the signal currents. These cur 
rents cause the telephone 126 to produce sound 
waves of the same character as those which 
operate the signal transmitter 21 or of the 
same character as that produced by the trans 
mitter 41 of the transmitting station as shown 
in Fig. 1. 

Referring now more particularly to Fig. 
4, there is shown a receiver for receiving both 
the “P” and “Q' channels. The antenna cir 
cuit 101, 102, 103 is broadly tuned to the car 
rier or high frequency So as to include all 
of the frequencies of wobble. Inductively 
coupled with the coil 103 of the antenna cir 
cuit is the input circuit of the regenerative 
detector 140 which is connected in the usual 
and Well known manner. The output circuit 
of the detector 140 includes the inductances 
141 and 142 which are inductively coupled 
respectively to the input 143 and 144 of the 
intermediate frequency amplifiers 145 and 
146. The outputs of the amplifiers 145 and 
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146 are inductively coupled to the inputs 
of the second detectors 147 and 148 respec 
tively. The detector 147 is for detecting the 
secondary Supersonic frequencies of the chan 
nel “Pº communications and the output of 
this detector is coupled through the usual 
audio transformer and audio frequency alm 
plifier 151 which in turn is connected to the 
receiving device 153. The input of the second 
detector 148 for use With channel “Q”mes 
sages includes the inductance 150 to which is 
inductively coupled the output of a local os 
cillator indicated at 49. This oscillator 149 
which may be of any appropriate type is 
adjusted to the secondary or superSonic fre 
quency which has been removed from the 
channel “Q' type message by the filter 26. 
The output of the detector 148 is coupled 
through the usual audio frequency transform 
er to the amplifier tube 152 which in turn is 
connected in the usual manner to the indica 
tor 154 for receiving the “Q” signal. 
Thus it can be seen that the receiver shown 

in Fig. 4 is capable of receiving signals which 
have been transmitted by either of the two 
transmitters included in the transmitter of 
Fig. 1, that including the local oscillator 149 
being adapted to receive signals of the “Q” 
type which have had the secondary frequency 
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carrier produced by the oscillator 16 removed 
by the filter 25. 
When the signal transmitters are not being 

actuated currents of the lower supersonic fre 
quency oppose and neutralize each other, so 
that they have no effect on the energy emitted 
from the transmitting station. Since the 

O 

homodyne at the receiving station produces 
oscillation at a frequency above the range of 
audibility of the ordinary operator, it will 
not produce audible signals in the indicating 
device 126 under these conditions. 
The receiving apparatus of an unauthor 

ized station cannot be adjusted to receive a 
true message unless definite knowledge is 
available as to the carrier frequency employed 

75 

as well as the lower, supersonic frequency 
used. An unauthorized station cannot meas 
tre and determine the lower supersonic fre 
quency of the transmitting station because 
of the facts that when signals are not being 
impressed, currents of this frequency areneu 
tralized and are not emitted in the trans 
mitted station, furthermore when the wob 
bling device of a wobbling circuit is em 
ployed the emitted energy is further distorted. 
Having thus described my invention, I in 

tend no limitations other than these set forth 
in the following claims: 
What I claim is: . . . 
1. A method of radio transmission which 

comprises generating a high frequency car 
rier wave, wobbling said carrier frequency 
at a superSonic frequency without change of 
amplitude thereof, generating a plurality of 
supersonic secondary frequencies, modulat 
ing each of said supersonic secondary fre 
quencies at an audio frequency, filtering the 
resultant modulated supersonic secondary 
frequency to remove one side band of the su 
personic secondary frequency therefrom, 
modulating said wobbled carrier frequency 
with each of the resultant side bands retained, 
transmitting the thus modulated carrier fre 
quency, receiving the Waves transmitted, de 
tecting said high frequency carrier wave, 
supplying the secondary SuperSonic frequen 
cy and combining it with the detected high 
frequency carrier wave and detecting the re 
Sultant wave and thereby reproducing the 

ON 

same audio signals as those which modulat 
ed said secondary, supersonic frequencies. 

2. A method of radio transmission which 
comprises generating a carrier frequency, 
wobbling said carrier frequency at a super 
sonic frequency without change in amplitude 

LAW 

thereof, generating a plurality of Supersonic 
secondary frequencies, modulating each of 
said secondary frequencies at an audio fre 
quency, filtering the modulated secondary 
frequencies, and modulating the constant am 
plitude Supersonic wobbled carrier frequency. 
with said filtered audio modulated secondary 
frequencies. ?? - 

3. A system of radio transmission which 
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comprises generating a carrier frequency, 
wobbling said carrier frequency at a super 
Sonic frequency without change in amplitude 
thereof, generating a plurality of superSonic 
secondary frequencies, modulating each of 
said secondary frequencies at an audio fre 
quency, filtering the modulated secondary fre 
quencies, and modulating the constant ampli 
tude superSonic wobbled carrier frequency 
with said filtered audio modulated secondary 
frequencies, transmitting the thus modulated 
carrier frequency, receiving the Waves trans 
mitted, detecting said high frequency carrier 
wave, supplying the secondary SuperSonic 
frequency and combining it with the detected 
high frequency carrier wave and detecting 
the resultant wave and thereby producing the 
same audio signals as those which modulated 
said secondary supersonic frequencies. 

4. Apparatus for emitting radiant energy 
comprising a generator of high frequency OS 
cillations, means including a plurality of gen 
erators of oscillations of a plurality of dif 
ferent frequencies for producing in said high 
frequency oscillations amplitude variations 
of supersonic frequencies varying in accord 
ance with telephonic signals, and means for 
wobbling the frequency of the high fre 
quency oscillations, at a superSonic frequency 
without change in amplitude thereof. 

5. A radio system comprising a sending 
station having a generator of high frequency 
oscillations, a plurality of generators forgen 
erating oscillations of different frequencies, 
a push-pull modulator interposed between 
each of said generators, a signal transmitter 
arranged when operated to produce side 
bands from said oscillations of different fre 
quency, means for suppressing one of Said 
side bands, means interposed between said 
suppressing means and the generator of high 
frequency oscillations for producing ampli 
tude variations in the high frequency oscil 
lations in accordance with each of the unsup 
pressed side bands, and a Wobbler for har 
monically varying the frequency of the high 
frequency oscillations at a supersonic fre 
quency and a receiving arrangement having 
an element arranged to intercept said Waves, 
a closed oscillatory circuit responsive to said 
high frequency oscillations, another closed, 
oscillatory circuit tuned to the signal-con 
trolled amplitude variations produced in the 
high frequency oscillations, a generator of OS 
cillations corresponding with the oscillations 
of said different frequency associated with 
said other closed oscillatory circuit, and 
means for transforming the energy set up in 
said circuits into sensible manifestations and 
operating a mechanical device thereby. 

6. An apparatus for the transmission of in 
telligence comprising a transmitting station 
and a plurality of receiving stations, said 
transmitting station comprising a thermionic 
oscillator arranged to produce high frequen 

cy oscillations, i a second thermionic oscilla 
tor for producing superSonic oscillations, said 
oscillations being adapted to vary the fre 
quency characteristics of said first mentioned 
oscillator without changing the amplitude of . 
its oscillations, a plurality of supersonic sec 
ondary frequency generators adapted to pro 
duce oscillations of different frequencies, a 

O 

signal transmitter adapted to modulate each . . 
of Said supersonic carrier frequency genera 
tors, a filter arranged to suppress said second 
ary carrier frequency and oneside band from 
the modulated secondary frequency wave, a 

78 

thermionic. tube modulator wherein the high . . 
frequency oscillations generated by said 
first mentioned oscillator is adapted to be 
modulated by each of the side bands trans 
mitted through the above mentioned filters, 
and an antenna circuit adapted to be ener 
gized by the high frequency carrier wave 
modulated in said last mentioned modulator, 
and each of said receiving stations compris 
ing an element arranged to intercept said 
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waves, a closed Oscillatory circuit responsive 
to said high frequency oscillations, another 
closed, oscillatory circuit tuned to the sig 
nail-controlled amplitude variations produced 
in the high frequency oscillations, a genera 
tor of oscillations corresponding with the 
Oscillations of said different frequency asso 
ciated with said other closed oscillatory cir 
cuit, and means for transforming the ener 
gy set up in said circuits into sensible mani 

90 
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festations and operating a mechanical device 
thereby. 

7. An apparatus for the transmission of in 
telligence comprising a transmitting station 
and a plurality of receiving stations, said 

0. 

transmitting station comprising a thermionic 
oscillator arranged to produce high frequency 
oscillations, i a second thermionic - oscillator 
for producing supersonic oscillations, said 
oscillations being adapted to vary the fre 
quency characteristics of said first mentioned 
oscillator without changing the amplitude of 
its oscillations, a plurality of supersonic sec 
ondary frequency generators adapted to pro 
duce oscillations of different frequencies, a 
signal transmitter adapted to modulate each 
of said supersonic carrier frequency genera 
tors, a filter arranged to suppress said Sec 
ondary carrier frequency and one side 
band from the modulated secondary fre 
quency wave, a thermionic tube modulator 
wherein the high frequency oscillations 
generated by said first mentioned oscillator 
is adapted to be modulated by each of the 
side bands transmitted through the above 
mentioned filters, and an antenna circuit 
adapted to be energized by the high fre 
quency carrier wave modulated in said last 
mentioned modulator, and each of Said 
receiving stations comprising an antenna cir 
cuit composed of an antenna a ground and an 
inductance, a secondary circuit inductively 
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connected thereto composed of an inductance 
and a capacity and tuned to resonance with 
said high frequency carrier wave, a thermi 
Onic detector comprising a filament a grid 
and a plate, the grid of which is connected to 
said secondary circuit and the plate of which 
is connected to an inductance likewise induc 
tively coupled to said inductance in said last 
mentioned antenna circuit and which is tuned 

O to a frequency of one of said supersonic sec 
Ondary frequency generators and through 
said inductance to an oscillator circuit and 
through a source of high potential, said last 
mentioned oscillator circuit inductively cou 

ls pled to another oscillator circuit which in turn 
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is connected through an inductance to the 
grid of a secondary thermionic detector and a 
SuperSonic frequency generator adapted to 
generate the same frequency as one with said 
SuperSonic Secondary frequency generators 
of said transmission station, the output of . 
which is inductively coupled to said last men 
tioned inductance. 

8. A system of transmitting intelligence by 
radiant energy comprising a vacuum tube 
having a grid and a plate, means included in 
the circuits of the grid and plate of said tube 
for producing therein an oscillatory current 
of substantially constant amplitude and for 
varying the frequency of said current at a 
SuperSonic rate by varying proportionately 
the grid voltage and the plate voltage of said 
tube, a plurality of secondary frequency gen 
erators, means for modulating each of said 
Secondary frequencies at an audio frequency, 
means for filtering undesired side bands from 
Said modulated secondary frequencies, and 
means for modulating said superSonic wob 
bled carrier frequency by said filtered audio 
modulated secondary frequencies. 
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