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This invention relates to a method of single 
side band transmission and reception. More par 
ticularly it relates to a method of single side band 
transmission in which, due to the suppression of 
the carrier frequency component at the trans 
mitter, it is necessary, in order to reconstruct 
the audio signals, to supply at the receiver a 
carrier component the frequency of which should 
very closely approximate the frequency of the 

This invention further relates to the secret 
transmission and reception of intelligence by the 
method of single side band transmission, in which 
the suppressed carrier frequency is wobbled dur 
ing transmission and the reconstructing carrier 
current at the receiver, is appropriately varied 
as to frequency so as to produce intelligible audio 
signals. : 

Therefore, one object of this invention is to 
provide a method of and apparatus: for single 
side band transmission. . . . . ... . . . 

: Another object of this invention is to provide 

single side band transmission. 
a method of and apparatus for the reception of 
A further object of this invention is to provide 

a method of and apparatus for the secret trans 
mission of intelligence by the single: side band. 
method. s. 

30. 

40 

A still further object of this invention is to 
provide for the reception of secret transmission 
by the single side band transmission method. . 
A more specific object of this invention is to 

provide a method of and apparatus for the con 
trol of the heterodyne required in reception by 
the single side band transmission method, which 
includes the transmission of an auxiliary tone 
frequency component. . "..." . . . . . 
These and further objects of this invention 

will become apparent from the following speci 
fication taken in connection with the accompany 
ing-drawings. M 

5) 
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In transmission of intelligence by the single 
side band method, it is necessary to maintain an 
Oscillator, at the receiver in synchronism with the 
high carrier frequency oscillator at the trans 
mitter to within a small degree of variation. In 
order...that the quality of the received signal 
should be good; it is necessary that the frequency 
of the receiver's oscillator should be within 30 
cycles of the frequency of the transmitter oscil 

difficulties attending Upon 
transmission of intelligence by the single side 
band carrier suppression-method, have been the 
lack of the proper technique for producing the 

provided at the receiver. 
frequency of these sources may be easily main 

transmission and the lack of technique for prop 
erly receiving single side band transmission. . 
- My Copending applications Serial Nos. 480,165 
and 480,166 filed concurrently herewith cover 
methods of producing high frequency single-side 
band transmission, and thus overcome the first 
difficulty noted above... . . . . . . 

: The present application covers a correct re 
ceiver for single side band reception, showing a 
method of maintaining the high frequency osci 
lator at the receiver in synchronism with the 
carrier frequency oscillator at the transmitter. 

above. . . . . . 

. The transmitter used to transmit the single 

5 

( . 

. It thus. Overcomes the second difficulty noted 

side band signal may be of the type indicated in 
either my copending application Serial. No. 
480,166 filed September 6, 1930, or my copending 
application Serial No. 480,165 filed September: 6, 
1930, or of any other suitable type of single Side. 
band:transmitter wherein the carrier frequency 
energy is suppressed. - 

In addition to side band, components repre 
Sentative. Of the voice frequencies, in accordance 
with the present invention, I introduce into the 
side band a component representative of a fixed 
audio tone of, for example, 6,000 cycles which is 
of a frequency above the audio frequency tone 
range required for good speech or musical trans 
mission. Thistone is for the purpose of adjust 
ing the high-frequency introduced in recep 
tion and is in itself, eliminated from the final 
receiver, output. . . . . * . . . . . . . 
The auxiliary tone at the transmitter is pro 

duced by a constant frequency source; and a simi 
lar source, although of different frequency, is . 

tained correct to . Within two or three cycles per 
second without any particular difficulty. This 
may be done by any constant speed motor or elec 

20 

30 

It is obvious that the . 

40 

trically driven tuning fork, etc., the details of 
which constitute no part of the 
tion. - . . . . . . . . . . . . . . . . . 
The pitch of the auxiliary tone as reproduced at 

present inven 
45 

the receiver, which pitch, it is to be understood, 
is dependent upon the frequency of the high 
frequency oscillations supplied at the receiver, 
is compared with the pitch of the locally pro 
duced tone frequency. The comparison is ac 
complished by means comprising amplifiers 
adapted to supply the driving magnet of a set of 
reeds tuned to and adapted to vibrate at the 
normal tone difference or beat, and frequencies 
slightly above and below this frequency. These 
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reeds when vibrating are adapted to control the 
rotation of an auxiliary tuning motor which in 
turn through appropriate gearing will vary the 
frequency of the local high frequency source 
to that required to give the proper beat between 
the auxiliary frequencies. A similar arrange 
ment is disclosed in copending application of 
John Hays Hammond, Jr., Serial. No. 405,873, 
filed November 9, 1929. . . . . 
That part of my invention which relates to 

the transmission of secret intelligence by the 
single side band method comprises wobbling the 
suppressed carrier frequency at the transmitter 
and the adaptation of my method of control in 
aiding the supplying of the suppressed carrier 
frequency current at the receiver, carefully 
matched with that at the transmitter as re 
gards frequency wobble rate and degree of fre 
quency variation. 
Having thus briefly described my invention, 

attention is invited to the accompanying dra W 
ings in which; . . . . . . . . . . . . . . . . . . 

Fig. 1 represents the frequency. Spectrum in 
volved in transmission of intelligence in accord 
ance with my single side band transmission SyS, 
ten. 

Fig. 2 represents the frequency spectrum in 
volved in the receiver operating in accordance 
with my invention. 

Fig. 3 represents a circuit, for transmitting 
intelligence in accordance with my invention. 

Fig. 4 represents a circuit for receiving sin 
gle side band transmission in accordance with 
my invention. 

Fig. 5 is a detail of the: 'frequency controller 
for use in reception indicating its relation to the 
receiver of Fig. 4. . . . . . . . . . . . . 
... Fig. 6 is a diagram indicating a transmitter 
for secret transmission employing. Single. Side 
band transmission. . . . . . . . . . . . . . 

Fig. 7 is a receiver for the secret transmission 
of Fig. 6. : . . . . . . . . . . . . . 
Referring more particularly to Fig.1, the car 

rier frequency...by , which the single side band 
transmission is produced is represented at C, 
and the side band transmission is represented 
at S, and the side frequency representative of 
the auxiliary control frequency is represented 
as A. Thus the total transmission represented 
as T may extend from the allocation of the car 
rier frequency C to the side band representative 
of the auxiliary frequency A. . . . - 
In Fig. 2, which represents the frequencies at 

the receiver, C' represents the high frequency 
oscillations supplied to combine with the side 
frequencies S' which are received from the 
transmitter and also with the auxiliary side 
frequency. A similarly received. . . . . . . 

Referring now more particularly to Fig. 3, the 
intelligence, which is to..be transmitted is lim 
pressed through the microphone 10, and the 
transformer 12 upon the grid of the combining 

65 
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tube 14, and the high auxiliary audio frequency 
A of, for instance, 6,000 cycles produced by the 
oscillator circuit 16, is similarly impressed upon 
the grid of the combining tube 18, Combining 
tubes 14 and 18 have a common plate circuit 
including the high potential source. 20 and the 
primary 22 of the output transformer 24. The 
devices 14 and 18 are supplied with low potential 
and biasing Source in the usual manner as 
ShOWn. Inductively related to the primary 22 of 
the transformer 24 is the secondary 26 which 
Supplies the combined voice and auxiliary fre 
quencies to the single side band transmitter 28, 

1,992,441 
which transmitter is of the type as shown in 
either of my copending applications. 
This transmitter produces the high carrier fre 

quency C. The audio frequencies and auxiliary 
frequency A, supplied through the winding 26 
serve to modulate the carrier C, and the trans 
mitter is adapted to transmit the frequency band 
T as indicated in Fig. 1, but the high carrier fre 
quency C is not transmitted. This output en 
ergy is radiated by means of the antenna System 
30, and the usual ground connection 32 in the 
usual well known manner. 

Referring. now more particularly to Fig. 4 
which shows a receiver adapted to cooperate With 
the transmitter of Fig. 3, the incoming energy 
is absorbed by antenna, 40 in conjunction with 
the ground 42 and input inductance 44. The 
energy thus received is supplied to the tuned in 
put circuit 46 and is in turn impressed upon the 
grid of the beat detector device 48. Also in 
pressed upon the grid circuit of the device 48 is 

5 

O 
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the high-frequency current C', 'Supplied by the 
high frequency oscillator generally represented 
at 50, through the transformer 52 and across the 
terminals Z. - 

Fig.2 shows the relation of the radio frequenc 
currents. The output of the detector includes 
currents formed by beating of C with S', and 
C. With A'. These currents are of the frequen 
cies produced by Oscillator 16 and microphone 10 
provided that C equals C. 
The low frequency components of this energy 

are. Supplied to the amplifier 56 and to any ap 
propriate amplifiers as required, and the energy 
as thus amplified is supplied through the trans 
former 58 of the inputs of filter's 60, and 62. 
The filter 60 is adapted to cut out all high 

frequencies and thus eliminates from the result 
of detection and amplification process the high 
received audio frequency A', and thus permits 
Only the desired voice currents to pass to the 
audio amplifier 64. The audio voice. currents 
are:... thus amplified and supplied to the receiver 
which may be of any desired type. . 

... Filter 62 is adapted to pass. Only the high re 
ceived audio frequency component. A which is 
supplied to the amplifier devices. 65 and 66. The 
latter amplifier supplies this energy to the fre 
quency controller 68 through the terminals. X. 
... The controller 68 is also supplied through the 
terminals Y with a high audio frequency current 
A', the frequency of which is regulated to differ 
from the high audio frequency A Supplied by the 
source 16 of Fig. 3 by a predetermined amount. 
The frequency controller 68 is adapted to con 
trol the frequency C produced by the high fre 
quency source 50 by means of the control rod R, 
Which control action will be clearly described in 
connection with Fig. 5 to which attention is now 
invited. ... v 

The operation of the frequency controller will 
become more apparent from a consideration of 
Fig. 5 to which attention is now invited. The 
frequency controller consists of two combining 
thermionic devices 82 and 84 operating as de 
tectors or rectifiers. These combining tubes are 
supplied with the received high audio frequency 
A', and the locally generated high audio fre 
quency. A through the terminals X and Y as 
provided in the outputs of 66 and 70 respectively. 
The output of devices 82 and 84 include a coin 

mon high potential source and an impedance, 
as shown, and the beat frequency is adapted to 
be supplied through a condenser to the primary 
of the audio transformer 86. The secondary of 
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1992,441 
the transformer 86 is adapted to supply the coil 
88 of an electromagnet which is adapted to ex 
cite the reeds which are tuned to various fre 
quencies, which may be expected to exist, as will 

5 

O 

be explained more clearly hereinafter. . . . . . 
For forming contact with the vibrating 

which are connected to different points in the re 
sistor 94. Across the resistor 94 is provided a 
low potential source comprising two sections 96 
and 98, the entire source of which is adapted to 
supply the field 100 of motor:101. The armature 
102 of motor. 101 is supplied by a variable voltage 
as shown, depending upon which of the contacts 

20 

25. 

30 

92 closes, as will be described more clearly here 
inafter. . . . . . . . . ... . . . . . . . . . . . . . . . . . 

Rotation- of- the armatures 102-of-the motor 
101 is reduced through gear:80, and is supplied. 
through the rod R to rotate a condenser 76. 

Generally indicated at 50, as discussed in con 
nection with Fig. 4, is the high frequency source 
adapted to supply. *the high-frequency, current 
to replace the suppressed carrier in order to re 
ceive the single side band transmission. This 
current is supplied through the terminals. Z. 
of Fig. 4 to the input 
cussed above. . . 

of device. 48, as was dis 
The oscillator. 50 is in the form of a vacuum 

tube oscillator with suitable-shield and tempera 
ture control. It comprises athermionic device 
75 and its associated circuits. The control cir 
cuit for controlling the frequency of the oscilla 
tions produced is generally represented at 72 
and includes condensers 74 and 76. The former 
of these condensers is adapted to be adjusted by 
hand, and the latter is adapted to be regulated 
by the rod R. under the control of the frequency 
controller previously described. . . . . . . . . . . 
The high audio frequency of A' is so chosen 

that when conditions are normal, that is, when 
the carrier frequency supplied at the receiver is 
correct to give the true audio values to the de 
tected audio frequencies, there will exist a dif 
ference between it and the received high audio 
frequency. A of about 500 or 600 cycles per sec 
ond. The reeds 90 would thus be arranged to 
vibrate at say 440, 460,480, 500, 520, 540, and 
560, assuming 500 as the normal difference. In 
other words, with a high audio frequency of 
6,500 supplied by the source 70 of Fig. 4, when 
the high frequency current supplied by oscillator 
50 is of normal frequency, the high-frequency 
audio component. A will be 6,000, the difference 
frequency will 
Will vibrate, 
The field current as above is at all times in 

one direction, but the direction and strength of 

360 
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the armature current and therefore, the direc 
tion and speed of the armature rotation is deter 
mined by the difference of the generator auxil 
liary frequency. A', as produced by the source 
70, and the difference frequency A-C, the lat 
ter being the carrier supplied by the source, 50. 
This difference will be of the order of 500 cycles 
when normal. Voltage of the frequency. A-C. 
is impressed upon the tube 82 of Fig. 5, and volt 
age of the frequency. A is impressed upon the 
tube 84. These tubes exhibit plate rectification 
and the common impedance carries a current of 
the difference frequency nominally (AC) - 
A'. which would normally be 500 cycles, for the 
example given. The current of this frequency 
is impressed upon the frequency meter causing 
closure of the contact 91 to ground. When this 

5 reed. is actuated, no current flows to the arma 

- - reeds: 

90, there are provided a series of contacts 92. 

be 500, and the center reed 91 

3. 
ture since the reeds between the contacts are 
so arranged that contact for reed 91 is equal 
potential. With the junction point of the two bat 
teries 96, 98. . . . . . . . . . 

s: When however other of contacts 90 close cur 
rent is supplied to armature 102 causing: it to : 
rotate in Such a direction as to vary the fre 
quency generated by 50 until the normal fre 
quency (A-C) - A' exists. - r.... 

For that part of my invention which includes 
secret communication, I utilize in general a sys 
ten outlined above with; however, the modifica 
tions which will now be described, : ... 
- The frequency controller which has just been 
described will only operate at a perceptible time 

5 

O 

5. 
interval, and therefore, would not be suitable to . 
cause: the frequency at the receiver to follow, a 
rapidly varying frequency being emitted by the 
transmitter. Therefore, in order to obtain se 
crecy in which a rapid variation rate is neces 
sary, a motor is utilized to vary the carrier fre 
quency at the transmitter and a similar motor 
to vary that at the receiver. The latter motor 

20 

would control the frequency of the generator. for 
supplying the carrier.frequency. This motor be 
ing driven synchronously with that which varies 
the carrier frequency at the transmitter by means 
of a method such as is shown in my copending . 
application Serial No. 313,713, filed October 20, 
1928, . . . . . : . . . . . . . . . . - 

The method of frequency controlling outlined 
above is added to the synchronizing arrange 
ment in order to correct for any small variation 
infrequency due to differences in the transmitter 
and receiver high frequency circuits, and also 
to correct for changes or variations in the funda 
mental transmitter high frequency. 

or 
re) 

Having thus briefly described that part of my: 
invention which relates to secret transmission of 
intelligence, attention is now invited to Fig. 6 
which shows a transmitter suitable for trans 
mitting in accordance with this part of my in 
vention. At 128 is indicated a single side band 
transmitter similar to transmitter 28 of Fig. 3. 
This transmitter is adapted to radiate single side 
band transmission by means of the antenna, 
circuit, including the antenna, 130 and the ground 
132. For supplying the high carrier frequency 
for use in the side band transmitter, there is provided a carrier frequency generator indicated 
at 111, the frequency of which is in part con 
trolled by the condenser 114. This condenser 
is varied cyclically by means of the wobblermo 

:40 

tor 112. The audio frequency to be transmitted . . 
is supplied through the usual microphone cir 
cuit including the microphone. 110 and the aux 
iliary frequency is supplied by a generator 116 
which is similar to the generator 16 of Fig. 3. 
There is thus emitted from the transmitter of Fig.6 a spectrum similar to the spectrum T of 
Fig.1, except that the location of this spectrum 
will be continuously varied due 
'carrier frequency. . . 

to the change in 

Referring now to Fig. 7, the incoming energy 
is absorbed by the antenna circuit including an 
tenna, 140 and ground 142, and is supplied to the 
receiver and detector 144, which is similar to the 
amplifier and detector circuits shown in Fig. 4. 
The output of the detector-144 is supplied through 
the low pass filter and signal amplifier 160 to the 
receiver 164 in the same manner as the receiver 
64 of Fig. 4 is supplied. In Fig. 7 the generator 

GO 

70 

50 of Fig. 4 is replaced by the high frequency 
source 150, the frequency of which is controlled 
by condensers 151 and 133. Condenser 151 is so 5 

  



4. 
... arranged as to have its capacity cyclically varied 

0. 

5 

25 

by means of the wobbler motor 152 which is oper 
ated synchronously: with Wobbler motor 112 of 
Fig. 6. . . . . . . . . 
The high pass filter 162 serves to Supply the 

auxiliary high audio frequency a' to the frequency 
controller 168 which is similar to the controller. 
shown in Fig. 5. The source 170 serves to supply 
the frequency controller 168 with the controlling 
high audio frequency a'. The frequency con 
troller 168 serves to vary condenser 133 in order 
that the frequency generated by the high fre 
quency generator 150 may be correct to give the . 
proper audio tone to the signals: Supplied to the 
receiver 164. The operation of thus controlling 
the frequency of 150 is in all particulars the same 
as that described above in connection with Fig. 5. 
I will now describe the operation of my appara 

tus. To the input of the single side band trans 
mitter 28 of Fig. 3 is supplied an audio frequency 
comprising the audio signal to be transmitted as 
supplied through the transmitter 10 and the high 
auxiliary audio frequency a which is normally 
above the audio frequency range necessary for 
good reception. Thus, the output of the trans 
mitter 28 of Fig. 3 will comprise an audio fre 
quency side bands and above it a side frequency A. 
At the receiver after detection, filters are pro vided to separate the audio components of the 
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said detection so that from the resistor in the in 
put of device 62 of Fig. 4, the high audio frequency 
currents will be eliminated. This then permits 
only the speech frequencies s to pass through the 
filter 60 to the receiver amplifier 64. The filter 
62, on the other hand, filters from the audio components of detection passing through the 
transformer 58 all of the low audio frequencies, 
thus permitting only the high audio component 
a' to pass therethrough. This audio frequency 
a' is supplied to the frequency controller through 
the connection X of Fig. 5. An auxiliary high 
audio frequency current a', supplied by the audio 
frequency generator 70 is similarly supplied to the 
frequency controller through the terminals Y of 
Fig. 5. The frequency of source 70 may be, for 
instance, 6,500 while the auxiliary frequency cur 
rent at the transmitter a may be of a frequency of 
6,000. There thus exists in the output of the 
combining tubes 82 and 84 a beat frequency of 
the order of 500 or a '-' (A-C). This beat fre 
quency is supplied to the winding 88 and is 
adapted to operate upon the vibrating reeds 90. 
It is obvious that if these reeds are tuned to differ 
ent audio frequencies as discussed above of, for 
instance, 440, 460, 480, 500,520, 540 and 560 cycles 
per second, they will set into vibration when the 
corresponding beat frequency exists in winding 
88. Contacts 92 are arranged in contact with the 
various reeds when they vibrate, and these con 
tacts are arranged to complete the armature cir 
cuit of the motor 101 to cause it to rotate in differ 
ent directions. ... ' ' ' ' ' ... is is . . . . . . . 

thisis obtained by means of the split low power 
source 96-98 and the resistor 94 which is divided 
into various sections by the contacts 92. When, 
for instance, the reed 91 closes with its contact, 
there will be no voltage impressed upon the ar 
mature 102 but when other of the contacts are 
closed, due to the beat current being incorrect, 
the armature 102 will cause the rotor of condenser 
76 to rotate in the proper direction to so alter the 
carrier frequency produced by oscillator 50 as to 
correct the incorrect beat frequency then existing. 
Thus it is seen that means have been provided 

whereby small variations in the Suppressed car 

1,992,441 . 
rier frequency of the transmitter result in a simi 
lar alteration in the auxiliary carrier frequency 
supplied at the receiver. With respect to the 
secret transmission, the intentional variation of 
the carrier frequency, as caused by means of the 
Wobbler motor 112 of Fig. 6, will cause a cyclic 
variation in the location of the spectrum T of 
Fig.1. The Wobbler motor 152 of Fig. 7, which 
is synchronized with 112 of Fig. 6, causes a vari 
ation in the frequency produced by the carrier 
frequency generator. 150, and the frequency con 
troller 168 which operates the same as that of Fig. 
5, will cause the condenser 153 to control the fre quency generated by the carrier frequency gener 
ator 150 so as to cause it to be at all times correct 
in spite of irregularities due to variations in con 
densers; power, voltages, etc. 
Having thus described my invention, attention 

is invited to the fact that various modifications 
may be made which come within its spirit and 
scope, and that I am therefore not to be limited 
by the specific embodiment shown and described 
for the purpose of illustration only, but by the 
scope of my invention as set forth in the appended 
claims. . . . . . . . . . : - 
I claim: . . . . . . . . . . . 

1. In secret single side band transmission and 
reception, the method of controlling the fre 
quency of the local heterodyne generator at the 
receiver to correspond to the frequency of the 
suppressed carrier frequency current of the trans 
mitter, which comprises, generating a current of 
a carrier frequency, wobbling the frequency of 
said carrier current, generating at the trans 
mitter a current of an auxiliary frequency above 
good audibility, modulating the carrier frequency. 
current by said auxiliary frequency current, and 
thus including in the transmission of said trans 
mitter a side frequency representative of said 
auxiliary frequency, generating a current of an 
auxiliary frequency at the receiver having a nor 
mally small difference frequency with respect to 
the frequency of the auxiliary current at the 
transmitter, generating a current of the carrier 
frequency, the frequency of which it is desired 
to control, wobbling the frequency of said locally 
generated carrier frequency current to correspond 
substantially to the wobble of said carrier at the 

10 
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transmitter, receiving the transmitted side band, 
detecting said side band by the use of said locally 
generated carrier frequency current, separating 
from the product of said detection the high aux 
iliary current representative of the auxiliary 
modulating current at said transmitter, compar 
ing the frequency of the auxiliary current as thus 
detected and that locally generated and producing 
a beat frequency therefrom, changing the beat 
frequency energy into corresponding frequency 
mechanical vibrations, and controlling the fre 
quency of the locally generated carrier frequency 
in accordance with the frequency of the mechani 
cal vibrations, whereby the frequency of said 
locally generated carrier frequency current is 
maintained substantially the same as that of 
the suppressed carrier at the transmitter. 

2. In secret single side band transmission and 
reception, the method of controlling the fre 
quency of the local heterodyne at the receiver to 
correspond to the suppressed carrier frequency 
current of the transmitter which comprises gen 
erating a current of a carrier frequency, wobbling 
the frequency of said carrier current, modulat 
ing the carrier frequency current by a high aux 

50 

55 

60 

65 

70 

iliary frequency current and thus including in 
the transmission of said transmitter a side fre 5 
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quency representative of said auxiliary frequency, 
generating at the receiver a current of an aux 

normally small dif iliary frequency having 
ference frequency with respect to the frequency 
of the auxiliary current at the transmitter, gen 
erating a current of the carrier frequency, the 
frequency of which it is desired to control, wob 
bling the frequency of said.locally generated car 
rierfrequency current to eorrespond substantially 
to the wobble of said carrier at the transmitter, 
receiving and detecting the high auxiliary cur 
rent representative of the auxiliary: modulating 
current at the transmitter, comparing the fre: 
quency of the auxiliary current as thus detected 
and that locally generated, producing a beat fre 
quency resulting from said comparison and 
changing the beat frequency energy into corre 
sponding frequency mechanical vibrations, and 

20 
controlling the frequency of the locally generated 
carrier frequency in accordance with the frequen 
cy of the mechanical vibrations whereby the fre 
quency of said locally generated carrier is main 
tained substantially, the same as that of the sup 
pressed, carrier at the transmitter. . . . . . . . . 

25. 3. The method of secret single side band 
mission and reception which comprises producing 
and radiating a single side band representative 
of the intelligence to be transmitted, wobbling 

30 
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40 

the frequency of said side band, including in said 
side band a side frequency 

odyne to correspond to the wobble of the radiated 
side band, locally generating a high frequency 
auxiliary current differing in frequency from the 
auxiliary current at the transmitter by a pre 
determined amount, detecting from the received 
energy the auxiliary current representative of 
the auxiliary: current at the transmitter, com 
bining this latter current with the locally gen 
erated auxiliary current to produce a beat fre 

550 

65 
chanical vibrations. . . . 

quency current, changing said current into cor 
responding frequency, mechanical vibrations, and 
controlling the frequency of the local heterodyne. 
in accordance with the mechanical vibrations. . . 

. . 4. The method of secret transmission and re 
ception which comprises producing a single side 
band transmission by the use of: a suppressed. 
wobble carrier frequency, said transmission in 
cluding in addition to frequencies representative 
of the intelligence to be transmitted a side fre 
quency representative of a high audio frequency 
control current, producing a similar high fre 
quency control current at the receiver, detecting 
the incoming energy by the use of a local hetero 
dyne wobbled similarly to the wobble of the sup 
pressed carrier at the transmitter, detecting the 
current representative of the high auxiliary con 
trol current of the transmitter, combining: this 
detected current with the locally generated aux 
iliary current to produce a beat frequency, chang 
ing the beat frequency energy into corresponding 
mechanical vibrations and controlling the mean 
frequency of the local heterodyne by theme 

5. The method of secret. transmission and re 
ception based upon the wobbled carrier suppres 
sion system which comprises radiating; a wobbled 
side band including in addition to frequencies 
representative of the intelligence to be trans 

representative of a 
high frequency. auxiliary: current, receiving the 
side band thus transmitted, producing a local 
heterodyne, wobbling the frequency of said heter is er: 

Of...W 

5 
with respect to said first mentioned auxiliary 
current, detecting the auxiliary frequency cur 
rent transmitted, and combining the resultant 
energy. With Said locally generated auxiliary cur 
rent to produce a beat frequency, changing the 
beat frequency energy into mechanical vibrations 
of corresponding frequency, and controlling by 
the Enechanical Vibrations; the mean frequency 

5 

of the wobbled local heterodyne current used in 
the detection of said current, as well as in the 10 
detection of the audio frequency current rep 
resentative of the intelligence to be transmitted. 
16...Apparatus for single side band transmission. 
and reception, which comprises means for gen 
erating a carriers fequency: current, means for 
generating a current of an auxiliary frequency 
above good audibility, means for continuously 
modulating the carrier current by said auxiliary 
frequency current, means for modulating the 
carrier current by-a-current representative of the 
intelligence to be transmitted, means for sup 
pressing said carrier. frequency and one of the 
Side bands produced by said modulation from the 
result of said modulation, means for radiating 
the single side band remaining, means for re 
ceiving the energy thus radiated, means for lo 
cally producing a carrier frequency current, the 
frequency of which it is desired to control, means 
for combining the received energy and the lo 
cally generated energy and thus producing. the 
desired signals and a current representative of 
the transmitted auxiliary current, means for gen 
erating a local auxiliary: current, the frequency 

ing the two auxiliary frequencies thus produced, 
and electro-mechanical means for determining 

f, which has a predetermined relationship with 
respect to the frequency of the transmitted aux 
iliary current, means for continuously compar 

20 

the frequency of the beat resulting from said - 
comparison, contacts adapted to be closed by 
said last mentioned means, a motor, connections 

connection whereby said motor will control said 
lastmentioned means and thus control the locally 

40 

45 

generated carrier frequency to be substantially 
the same as that of the suppressed carrier fre 
quency current at the transmitter. . . 

7. Apparatus for single side band transmission 
and reception which comprises means for gen 
erating a carrier frequency current, means for 
generating an auxiliary: frequency current, the 
frequency of which is above-audibility, means for 
continuously modulating the carrier frequency 
current by the auxiliary frequency current thus 
including in the transmission of the transmitter a side frequency representative of said auxiliary 
frequency current, means for generating a cur- : 
rent of an auxiliary frequency at the receiver 
having a normally small difference frequency with 
respect to the frequency of the auxiliary current. 
at the transmitter, means for generating a cur 
rent of the carrier frequency, the frequency of 
which it is desired to control, means for re 
ceiving... the transmitted side band, means for 
detecting said side band by the use of said lo 
cally generated carrier frequency current, means 
for separating from the product of said detec 
tion the auxiliary current representative of the 

liary medulating current at the transmitter, 

uxiliary current as thus detected and the 
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ontinuously beating the frequency of 
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6 
quency, means to transform the beat frequency 
energy into corresponding frequency mechanical 
vibrations, and means for controlling the fre 
quency of the locally generated carrier frequency 
current in accordance with the frequency of the 
produced vibrations, whereby the frequency of 
said locally generated carrier frequency current is 
maintained substantially the same as that of the 
Suppressed carrier frequency. current at the 
transmitter. ::. . . . . 

8. Apparatus for single side band transmission 
and reception which comprises means for gener 

5 
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45 
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55 

60 quency of the locally generated carrier frequency 

ating at the transmitter a current of an auxiliary 
frequency above good audibility, means for con 
tinuously modulating the carrier frequency cur 
rent by the auxiliary frequency current thus in 
cluding in the transmission of said transmitter a 
side frequency representative of said auxiliary 
frequency current, means for generating at the 
receiver a current having a normally small dif 
ference frequency with respect to the frequency 
of the said auxiliary current at the transmitter, 
means for receiving the transmitted side band, a 
detector for detecting said side band, means for 
separating the product of said detection to sepa 
rate out the high auxiliary current representative 
of the auxiliary modulating current at the trans 
mitter, means for continuously comparing the 
frequency of the auxiliary: current as thus de 
tected, and that locally generated and produc 
ing therefrom a beat frequency, means for chang 
ing the beat frequency energy into correspond 
ing frequency mechanical vibrations, means for 
controlling the frequency of the locally generated 
carrier frequency current in accordance with the 
frequency of the mechanical vibrations, whereby 
the frequency of said locally, generated carrier . 
frequency currentis maintained-substantially the 
same as that of the suppressed carrier frequency 
current at the transmitter. . . . . . 

and reception including apparatus for controlling 
the frequency of the local heterodyne generator 
at the receiver to correspond to the frequency of 
the suppressed carrier frequency current at the 
transmitter, which comprises means for continu 
ously including in the transmission of the trans 
mitter a side frequency represenative of a high 
auxiliary frequency, at the receiver means for. 
generating a current of a second high auxiliary 
frequency having a normally small difference 
frequency with respect to the frequency of said 
auxiliary frequency current at the transmitter, 
means for receiving said high auxiliary fre 
quency current at the receiver, means for con 
tinuously comparing the frequency of the aux 
iliary current thus received and that locally gen 
erated and producing beat frequency mechanical 
vibrations, and means for controlling the fre 

current in accordance with the frequency of the 
mechanical vibrations, whereby the frequency of 
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said locally generated carrier frequency current 
is maintained substantially the same as that of 
the suppressed carrier frequency current at the 
transmitter. - - - - 

10. Apparatus for secret single side band trans 
mission and reception which comprises means for 
generating a carrier frequency current, means for 
wobbling the frequency of said carrier frequency 
current, means for generating a current of an 
auxiliary frequency above good audibility, means 
for modulating the carrier frequency current by 
said auxiliary frequency current and thus in 
cluding in the transmission of said transmitter 

1,992,441 
the side frequency representative of the said aux 
iliary frequency, at the receiver means for gener 
ating a current of an auxiliary frequency having 
a...normally small difference frequency with re 
spect to the frequency of the auxiliary current at 
the said transmitter, means for generating a cur 
rent of the carrier frequency, the frequency of 
which it is desired to control, means for wobbling 
the frequency. of said locally generated carrier 
frequency current to correspond substantially to 
the-Wobble of said carrier at the transmitter, 
means for receiving the transmitted side band, 
means for detecting said side band by the use 
of said locally generated carrier frequency cur 
rent, means for seperating from the product of 
Said detection the high auxiliary current repre 
Sentative of the auxiliary modulating current at 
Said transmitter, means for combining the fre 

10 

15 

quency of the auxiliary current as thus detected 
and that locally generated to produce electrical 
energy of beat frequency, a resonator System hav 
ing means for resonating at different predeter 
mined frequencies, means controlled by said beat 

20 

frequency energy for controlling the frequency." 
at which the resonator operates, and means for 
controlling the frequency generated by the local 
Carrier frequency, generator in accordance with 
the operation of the resonator, whereby the fre 
quency of said locally generated carrier frequency 
current is maintained substantially the same as 
that of the suppressed carrier at the transmitter. 

11. Apparatus for Secret single side band trans 
mission and reception which includes means for 
generating a carrier frequency current, means 
for - Wobbling the frequency of said carrier cur 
rent, means for modulating the carrier frequency 
current by a high auxiliary frequency current, 
and thus including in the transmission of said 
transmitter a side frequency representative of 

-- - - - - said auxiliary frequency, means for generating. 
9. Apparatus for single side band transmission at the receiver a current of an auxiliary fre 
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30 

35. 

40 

quency having a normally small difference fre 
quency. With respect to the frequency of the 
auxiliary current at the transmitter, means for 
generating a current of the carrier frequency, 45 
the frequency of which it is desired to control, . . 
means for wobbling the frequency of said locally 
generated carrier frequency current to corre 
spond substantially to the wobble of said carrier 
at the transmitter, means for receiving and de 
tecting the high auxiliary current representative 
of the auxiliary modulating current at the trans 
mitter, means for combining the frequency of the 
auxiliary current as thus detected and that local 
ly generated to produce a beat frequency, a vari 
able mechanical resonator system adapted to be 
controlled by the energy of beat frequency, and 
means for controlling the frequency of the local 
ly generated carrier frequency in accordance with 
the operation of said resonator whereby the fre 
quency of said locally generated carrier is main 
tained in Substantially the same as that of the 
Suppressed carrier of the transmitter. . . 1 

12. Apparatus for secret single side band trans 
mission and reception which includes means for 

sentative of the intelligence to be transmitted, 
means for wobbling the frequency of said side 
band, means for including in said side band a side frequency representatives of a high frequency 
auxiliary current, means for receiving the side 
band thus transmitted, a local heterodyne gen 
erator at the receiver, means for wobbling the 
frequency of said heterodyne generator to corre 
spond to the wobble of the radiated side band, 
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local generating means for producing a high 
auxiliary frequency current differing in fre 
quency from the auxiliary current at the trans 
mitter by a predetermined amount, generator 
means, detecting from the received energy the 
auxiliary current representative of the auxiliary 
current at the transmitter, means for combining 
this latter current with the locally generated 
auxiliary current to produce a beat frequency, a 
mechanical resonator device for controlling the 
frequency of the local heterodyne, said mechani 
cal resonator being controlled by the beat fre 
quency energy. . . . . . . . - 

13. Apparatus for the secret transmission, and 
reception of radiant energy by a wobbled carrier. 
frequency suppression system which comprises 
means for radiating a wobbled side band, and in 
cluding therein in addition to the frequencies: 
representative of the intelligence to be trans 
mitted a frequency representative of a fixed auxil 
iary frequency current, and at the receiver means 
for generating a second fixed auxiliary frequency: 
current having a predetermined frequency rela 
tionship with respect to said first mentioned 

25 auxiliary current, means for detecting the audio frequency current thus transmitted, and means : 
for beating said last mentioned frequency: with 
the locally generated auxiliary current, and 
means for controlling by the resultant beat fre 
quency energy the mean frequency of the wobbled 

7 
local heterodyne current used in the detection of 
said current as well as in the detection of the 
audio frequency current representative of the in 
telligence to be transmitted, said last named 
means including a multi-frequency mechanical 
resonator device. - 

4. Apparatus for controlling the local carrier 
frequency generator at a receiver adapted to re 
ceive radiant intelligence transmitted by the sup 
pressed, carrier frequency method which com 
prises means for continuously impressing upon 10 
the transmitted energy a constant auxiliary fre 
quency, means at the receiver for producing a dif 
ferent constant auxiliary frequency, means for 
comparing the received and locally generated 
auxiliary frequency and producing a difference 15 
frequency, electro-mechanical means actuated by 
said difference frequency, additional electro-me 

a chanical means actuated by higher and lower 
difference frequencies, a motor, contacts adapted 
to be closed by said electro-mechanical means, 
means for controlling the frequency of the local 

20 

carrier frequency generator adapted to be oper 
ated by said, motor, and connections whereby, 

25 closure of various of said contacts will actuate 
said motor in such a manner as to cause the 
locally generated carrier frequency to correspond 
to the suppressed carrier frequency within a 
small degree of variation. . . . . . . . . . . . . . . . 

- ELLISON S. PURINGTON. 

  


