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METEOD AND MEANS FOR SIGNALNG. 

Substitute for application Serial No. 139,541, filed December 29, 1916. This application filed January 20, 
1922. Serial No. 530,528. 

To all whom it may concern: 
Beit known that I, JoHN MILLs, a citizen 

of the United States of America, residing at 
Wyoming, in the county of Essex, State of 

5 New Jersey, have invented certain new and 
useful Improvements in Methods and Means 
for Signaling, of which the following is a 
full, clear, concise, and exact description. 
This invention relates to method and 

means for signaling and more particularly 
to either wire or wireless telephone commu 
nication in which it is desirable to prevent 
an intelligible interception of the signal 
transmitted. , 
The present application is a substitute 

for applicant's copending application Serial 
No. 139,541 filed December 29, 1916. 
An object of the invention is to send the 

signal in such a form that it will be unin 20 telligible when received by ordinary appa 
ratus and to clarify the signal at the proper 
receiving station by specially provided 
means. 
This is accomplished by superposing, on 

the outgoing talk’ or signal currents, a com 
plex noise formed by currents of several 
frequencies lying in the most important 
part of the voice frequency range. To 
clarify the signal at the proper receiving 

30 station, the invention provides for the super 
position upon the incoming talk and its 
combined noise of a complex noise similar to 
the noise originally superimposed but ex 
actly opposite in the phase of all its com 
ponents. The noise is thus suppressed from 
the signal which may be received free from 
confusion. 
Another object of the invention is to pro 

vide a source of noise or confusion currents 
40 suitable for masking the signal currents to 

be transmitted. This is accomplished by 
impulsively exciting an oscillation network 
having several degrees of freedom, i.e., 
several periods of free vibration, within the 

45 voice frequency range. This network when 
impulsed serves as a source of currents of various audio-frequencies corresponding to 
the periods of free vibration of the network. 
Another object of the invention is to 

maintain the confusion currents generated 
at the receiving station in phase opposition 
to the confusion, currents arriving at the 
receiving station from the sending station. 
To this end the invention provides an oscil 

35 

50 

lation network at each station for supply- 55 
ing the confusion currents and both net. 
Works are energized by the same source of 
current and hence each network responds in 
a like manner to variations in the character 
of the supplied current. Interposed be- 60 
tween the source and the network at the re 
ceiving station is provided a phase adjust 
ing circuit by means of which the current 
Supplied to one network is shifted into 
phase opposition with the current supplied 65 
to the other network. Since the networks 
are energized from a common source, any 
change in the character of the current sup plied thereby will produce like changes in 
the currents derived from the two networks 70 
and these two currents will always be main 
tained in phase opposition. In carrying 
out the invention various novel combina 
tions of apparatus and methods have been 
utilized. 

For example there has been provided a 
receiving station in which received waves 

s 

are successively utilized to produce waves 
of other frequencies. Interposed between 
the various stages of frequency changing 80 
means are one or more means serving for 
amplification, selection of one or more com 
ponents of the resultant waves, and uni 
directional conduction. The thermionic 
type of repeater conveniently serves both as 85. 
an amplifier and as a unidirectional conduc 
tor. The purpose of the unidirectionally 
conducting means is to prevent backward 
reaction through the circuit. 
The principles of the invention are ob. 90 

viously, applicable in numerous modified 
forms of systems. . . 
For further particulars of the invention 

reference. may be made to the drawings, in 
which Fig. 1 shows diagrammatically, an 95 
embodiment of the invention; and Fig 2 
illustrates a modification. 
To aid in reading the drawings, the ther. 

mionic repeaters have been provided with 
an auxiliary reference letter to indicate the 100 
function the audion performs, i.e., A=am 
plifier, G=generator P=current limiting 
device. - 

In Fig. 1 the sending station X and the 
receiving station Y are in radio communica- 105 
tion although these stations may be con 
nected by a wire line if desired. At the 
sending station X, the generator4 is adapted 



s 
to supply control oscillations of a frequency 
near the limit of audibility, for instance, a 
frequency of thirty cycles which is adjacent 
the lower limit of audibility. The control 
frequency might also be considerably lower 
than 30 cycles for example 5 cycles. In 
such a case a mechanical generator might be 
preferred to the generator 4 on account of 

O 
the technical difficulties to be surmounted in 
making vacuum tube generators of such low 
frequencies as 5 cycles per second. The 
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generator 4, which may be of any suitable 
type is adapted to energize the line 3 through 
the two current paths 5 and 6, the former being coupled to the generator 4 by means 
of the coil 7 and the latter by means of the 
coil 8. The current path 6 comprises a 
current limiting device 9. The input cir 
cuit of the current limiting device 9 is tuned. 
by means of condenser 51 to the frequency 
of the control oscillations supplied by gen 
erator 4. The current limiting device 9 
comprises a vacuum tube 10 of the audion 
type having a resistance 11 in its output 
circuit. When the current in the output 
circuit reaches a certain high value, the volt 
age drop across resistance 11 becomes large 
enough to prevent further increase in the 
current, which accordingly has a flat, top or 
complex wave form. Coupled with the cur 
rent limiting device 9 are one or more ampli 
fiers 12 of well known type, by means of 
which amplified currents having a complex 
or flat top wave form may be supplied to 
the oscillation network or sectional loaded 
artificial line 13. This network may be 
made in any desired number of sections, the 
number here shown being four. An electro 
motive impulse supplied by the amplifier 12 
to the oscillation network 13 will set up in 
this network a number of free oscillations 
equal to the number of sections of the net 
work and the frequencies of which are deter 
mined by the constants of the circuit. 

For the purposes of this invention, the in 
ductance and capacity elements in each sec 
tion of the network 13 are chosen to give 
four frequencies which extend throughout 
the voice frequency range, that is, frequen 
cies of 100 to 2000. By way of example it 
may be cited that if the resistance, induc 
tance and capacity of each section have the 
values: R = negligible as compared to V." 
L=0.2 henry, C=0.128 m. f., then the four 
frequencies supplied by this network will 

60 

have the values f,-780, f=1170, f=1620, 
f=1960. The currents delivered by the 
network 13 will hereafter be known as noise 
currents or confusion currents as they are : 
used to mask the signal to be transmitted. 
The network 13 is coupled to the filter 14 
which serves to suppress any control cur 
rents which may be transmitted through the 
network 13 from the generator 4. The con 

L , 

ed to the sign 
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fusion currents transmitted through the 
filter 14 may be amplified by means of the 
amplifier 15 and sent on to the line 3 through 
the transformer 16. The current path 5 is 
provided with an amplifier 17 by means of 
which amplified control currents are sup 
plied through the transformer 18 to the line 
3. The input circuit of amplifier 17 is tuned 

70 

by means of condenser 55 to the frequency of 
the control oscillations supplied by gen- 75 
erator 4. The amplifier 17 in the current 
path 5 and the various audion elements 
shown in the current path 6 are unilaterally 
conductive, whereby energy is delivered 
from the generator 4 to the line 3, but one 
of these current paths is prevented from 
sending current through the other of these 
paths. The telephonic speech signal to be 
transmitted is transferred to the line 3 by 
means of the conventional transmitter cir 
cuit 19. It will be observed that the net 
work 13 is selected with such values of in 
ductance and capacity that the two middle 
sections will constitute a wave filter having 
a cut-off limit at about the frequency of 
2,000 cycles per second. Any disturbances 
introduced by the power limiting device 9 
or other elements in the path 6 which are 
higher than this frequency will be attenu 
ated in the network 13 due to its action as 
a low pass filter. - 
At the sending station X, the line 3 has 

superposed thereon signaling current from 
the circuit 19, confusion currents by means 
of the transformer 16 and control currents 100 
from the current path 5. If this line 3 
were connected to an ordinary receiver, the 
combined signal and confusion currents 
would be translated into the original sig 
nal which would have superimposed a com- 105 
plex noise which would mask the signal 
and render the same unintelligible. The 
currents in the line 3 are utilized to modu 
late, by means of any suitable modulator 
M, the carrier currents supplied by a suit- 110 
able source G. The modulated currents sent 
from antenna 52 are received by antenna 
53 where they are selected by means of any 
suitable detector D which supplies the de 
tected currents to line 54. If a receiver is i5 
connected to line 54 the signal will be con 
fused in the same manner as if the receiver 
is connected to the line 3. In order that 
the signal originating in circuit 19 may be 
received free from confusion at the proper 120 
receiving station Y, confusion currents of 
opposed phase to those supplied by the 
transformer 16 are combined with the super 
imposed confusion and signal currents re 
ceived at that station. 
At the station Y, the line 54 is connect 

al or other translating circuit 
20 through the paths 21 and 22. In the 
path 21, the amplifier 56 serves to increase 
the amplitude of all of the incoming cur- 130 
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rents from which the control currents are 
suppressed by means of the filter 28 so that 
the transformer 24 serves to impress ampli 
fied signal and confusion currents to the 
circuit. 20. The input end of current path 
22 is tuned to the frequency of the control 
oscillations by means of the condenser 25. 
The control oscillations selected by the 
tuned circuit comprising the condenser 25 
and the inductance 26 are supplied to the 
amplifier 27 which is coupled to a tuned 
circuit 28 which is also tuned to the fre 
quency of the control oscillations. By 
means of the adjustable resistance R, in 
ductance L and capacity C, the phase of 
the control oscillations supplied to the 
transformer 29 is adjusted so that the two 
current paths 21 and 22 supply the signal 
circuit 20 with confusion currents which 
are opposed in phase. The control currents, 
which are properly adjusted in phase by 
means of L, R, and C, are supplied to the 
power limiting device 30 which is similar 
to the power limiting device 9 above de 
scribed. The currents having a flat top or 
complex wave form supplied by the device 
30 are impressed on the oscillation network 
31, filter 32 and amplifier 33, which are simi 
lar to the oscillation network 13, filter 14 
and amplifier 15 at the station X. The 
superposed confusion and signal currents 
supplied by a transformer 24 are combined 
with the opposite phase confusion currents 
supplied by the amplifier 33, whereby the 
confusion currents originally superimposed 
are suppressed and the signal currents are 
received in the circuit 20 free from con 
fusion. 
In the modified form of sending station shown in Fig. 2, instead of using a gen 

erator such as 4 to continually supply the 
control oscillations, these oscillations are 

45 
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generated by means of the voice currents 
so that, upon the cessation of the voice cur 
rents, the generation of the control oscilla 
tions will also cease and no current will be 
transmitted over the line 3. This method 
of generating control currents is more fully 
described and claimed in applicant's copend 
ing application Serial No. 124,958, filed Oc 
tober 11, 1916. The current paths 5' and 6 
are identical with the corresponding paths 
5 and 6 shown in Fig. 1. Inductively re 
lated with the coils 34 and 35, which are 
traversed by the signal currents, is the coil 
36 which transfers the speech currents to 
the amplifier 37, the output circuit of which 
is tuned by means of the condenser 38 to 
the control frequency. The control oscilla 
tions may be further amplified by means 
of the amplifier 39 and supplied by means 
of the coil 40 to the coils 7 and 8. The coils 
34 and 35 are included in the input cir 
cuit of a vacuum tube 41, which is essen 
tially unilaterally conducting, in order to 

8 

prevent a local circulation of power from 
either of the paths 5' and 6' through the 
control current path 36, 37, 38, etc. 

It is proposed to change from time to 
time, the character of the confusion cur 
rents transmitted by changing the values 
of the capacity or inductance in the sections 
of the network, the receiving station hav 
ing its network correspondingly changed. 
The novel features believed to be inherent 

in the invention are defined in the appended 
claims. 
What is claimed is: 
1. The method of secret telephony which 

comprises generating currents representing 
speech, generating confusion currents, hav 
ing at least one frequency coinciding with 
the frequency range of said first mentioned 
currents, transmitting simultaneously and 
together the superposed speech and confu 
sion currents, and receiving - a relatively 
wide band of frequencies of the speech 
representing currents free from the confu 
sion currents. 

2. The method of secret telephony which 
consists in generating speech representing 
currents, generating confusion currents hav 
ing a frequency component within the range 
of audible frequencies to be received, simul 
taneously superposing and transmitting to 
gether the speech and confusion currents, 
eliminating the confusion currents at the re 
ceiving station and receiving thereby a rela 
tively wide-band of the essential speech fre 
quencies free from the confusion current 
component within the desired range. 

3. The method of secret signaling which 
consists in Superposing confusion currents 
having frequencies within the range of 200 to 
2,000 cycles per second upon the outgoing talk 
signal, transmitting together simultaneously 
the confusion and talk-signal currents and in Superposing upon the incoming talk-signal 
and confusion currents, confusion currents 
similar but opposite in phase to said first 
mentioned confusion currents. 

4. The method which comprises providing 
noise currents having more than one fre 
quency component at a receiving station 
which bear a constant phase relation to noise 
currents received from a sending station, es tablishing the desired phase difference be-, 
tween said currents, and maintaining said 
phase difference constant by supplying the 
currents at both of Said stations from a 
common source of frequency other than the 
frequency of said currents. 

5. The method of secret signaling which 
consists in generating onfusion currents 
from control currents, transmitting the con 
trol, confusion and signal currents to a dis 
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tant station, generating other confusion 
currents from the control currents received 
at said station, adjusting the phase of said 
other confusion currents and in combining O 
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said confusion currents of adjusted phase 
with the received confusion and signal cur 
rents whereby signals are received free from 
confusion. 

6. A system for producing amplified 
waves from received waves by means of a 
Succession of amplifying devices which com 
prises in tandem arrangement in the order 
named a device for producing waves of fre 
quency other than the received waves from 
received waves, means for selecting wave 
components of a certain frequency range 
from the produced waves, means for pro 
ducing amplified waves of the selected fre 
quency range, means for producing from the 
amplified waves other waves of changed fre 
quency, means for selecting from the other 
waves of changed frequency alternating cur 
rent waves of a frequency range different 
from the received waves and different from 
the first named selected waves, means for 
producing amplified waves of the frequency 
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range last selected from the selected waves, 
and a utilization circuit for the amplified 
waves energy thus produced whereby the 
energy level in each amplifying device is 
kept small, whereby each amplifying device 
is prevented from being loaded with un 
desired energy, and whereby singing is pre 
vented by the operation of the selective 
means preceding each amplifying device in 
attenuating currents of frequencies which 
are not attenuated by the selective means 
preceding the other amplifying device. 

7. The method of transmission which 
comprises modulating a carrier wave in ac 
cordance with a signal wave and in accord 
ance with at least two control waves of. dif 
ferent frequencies, and controlling a co 

40 
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operating receiver by the conjoint action of 
the control waves. 

8. The method of secret signaling which 
comprises superposing confusion currents of 
more than one frequency on the speech cur 
rents to be transmitted, simultaneously 
transmitting the superposed speech and con 
fusion currents and in receiving the speech 
currents free from the confusion currents. 

9. A high frequency transmission system 
comprising a modulator and an input source 
of waves for said modulator, said source 
comprising in tandem electrical elements 
having definite upper and lower cut-off 
limits whereby the waves transferred to said 
modulating device from said source are 
limited to a definite band or frequency 
range. 

10. The method of masking a talking 
signal which consists in periodically super 
imposing upon and transmitting with said 

rains of electric waves having 
several frequencies located throughout the 
range of audibility. 

11. The method of rendering a talking 
signal unintelligible which consists in auto 
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matically and periodically superimposing, 
upon Said signal, damped trains of electric 
waves having a plurality of frequencies 
within the voice frequency range. 

12. The method of signaling which dom 
prises simultaneously varying a high fre 
quency carrier wave according to a signal, 
according to a confusion current and accord 
ing to a control current. 

13. The method of signaling which com 
prises simultaneously varying a high fre 
quency carrier wave according to a signal, 
according to a confusion current and accord 
ing to a control current, transmitting said 
varied high frequency carrier wave and 
causing the control current variations to 
eliminate the confusion current at a receiv 
ing station. 14. A signal transmitting system includ 
ing a generator of control currents, an oscil 

75 
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lation network, means whereby said gener 
ator causes confusion currents having fre 
quency components other than the control 
current frequency to be generated in said 
network, and means for transmitting the 
confusion current and the control current 
simultaneously. 

15. A system for generating noise cur 
rents comprising the combination of a 
Source of currents, a damped sectional net 
work having a plurality of different natural 
periods adapted to be supplied by said 
Source, and an output circuit for said net 
work containing a filter for limiting the 
output of said network to currents of fre 
quencies corresponding to the natural pe 
riods thereof. 

16. In a system for generating noise cur 
rents, the combination of a source of low 
frequency currents, a sectional loaded arti 
ficial line adapted to be supplied thereby, 
each of the sections of said line comprising 
inductance, capacity and resistance, and an 
output circuit for said network containing 
a filter for extinguishing, currents of the 
frequency of the low frequency source. 

i. A signaling system comprising a 
source of telephonic speech frequency cur 
rents, means fusion currents of speech frequency and 
transmitting them simultaneously with said 
telephonic currents, and means for substan 
tially uniformly receiving a band of said 
telephonic currents covering a range of oyer 
fifty cycles per second free from confusion 
currents. 

18. A signaling system comprising a 
source of telephonic speech frequency cur 
rents, means for superposing thereon and 
transmitting simultaneously there with con 

or superposing thereon con 
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fusion currents having several frequencies 
within the speech frequency range for con 
fusing the signal to be transmitted, means for transmitting a band of over fifty cycles 
per second in width of said waves with ap lso 
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proximate uniformity, and means for se 
lectively receiving said speech frequency 
currents free from said confusion currents. 

19. In a secret signaling system, the com 
bination of a source of signaling currents, 
means for supplying and transmitting with 
the signaling currents confusion currents 
for confusing the signal to be transmitted, 
and means including phase regulating 
means for supplying confusion currents of 
opposite phase to said first mentioned con 
fusion currents for suppressing said first 
mentioned confusion currents whereby sig 
nals may be received free from confusion. 

20. In a signaling system, the combina 
stion of a source of signal currents, means 

20 

for supplying confusion currents for con 
fusing the signal to be transmitted, means 
including phase regulating means for Sup 
plying other confusion currents of opposite 
phase to said first mentioned confusion cur 
rents, means adapted to combine the re 
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ceived confused signal with said confusion 
currents of opposite phase for clarifying the 
signal at a distant station, and means for 
translating the clarified signal. 

21. In a signaling system, the combination 
of means for supplying oscillations, a line, 
a pair of current paths adapted to connect 
said supplying means to said line, one of 
said paths comprising a source for produc 
ing confusion current having a character istic frequency component dependent on a 
frequency characteristic of said oscillations 
and another characteristic frequency com 
ponent independent thereof, and means for 
preventing the other of said paths from 
sending current through said one path. 

22. In a signaling system, the combina 
tion of means for supplying oscillations, a 
line, a pair of current paths adapted to con 
nect said supplying means to said line, one 
of said paths comprising means for produc 
ing confusion current together with means 
for regulating said confusion current, and a unidirectionally conducting device in one 
of said paths for preventing the other of 
said paths from sending current through said one path. 

23. In a signaling system, the combination 
of means for supplying oscillations, a line, 
a pair of current paths adapted to connect 
said supplying means to said line, one of 
said paths comprising means for producing 
currents of audible frequency and a space 
discharge device in each of said paths, said 
device having an input circuit connected to 
a grid and a cathode, and an output circuit 
connected to a cathode and an anode, where 
by current is unilaterally conducted from 
said supplying means through said paths to said line. 

24. The combination of means for supply 
ing variable currents and a plurality of circuits adapted to be energized by said 

means, each of said circuits comprising an 
oscillation network having a plurality of 
modes of natural vibration, and means for 
adjusting the relative phase of the currents 
supplied to said circuits. 

25. In a signaling system, the combina 
tion of a source of signal currents, means for 
supplying confusion currents for confusing 
the signal to be transmitted, means for sup 
plying other confusion currents of opposite 
phase to said first mentioned confusion cur 
rents, a phase adjuster for maintaining the 
phase opposition between the two said con 
fusion currents, and means for translating 
said signal currents free from confusion. 

26. In a signaling system, the combina 
tion of a source of signal currents, means 
for Supplying confusion currents for con 
fusing the signal to be transmitted, means 
for supplying other confusion currents of 
opposite phase to said first mentioned con 
fusion currents, and a source of control os 
cillations for maintaining the phase oppo 
sition between the two said confusion cur 
rents, and means for translating said signal 
currents free from confusion. . 

27. In a signaling system, the combina 
tion of a source of signal currents, means 
for supplying confusion currents for con 
fusing the signal to be transmitted, means 
for supplying other confusion currents of 
opposite phase to said first mentioned con 
fusion currents, and a source of control cur 
rents for energizing both of said supplying 
means, whereby the two said confusion cur 
rents are maintained in phase opposition, 
and means for receiving said signal currents. free from confusion. 

28. In a receiving system, the combina 
tion of an incoming conductor for supply 
ing a confused wave having a signal compo 
nent and a confusion component, with sig 
nal clarifying means for deriving from en 
ergy incoming over said conductor a neu 
tralizing wave and applying it to the con 
fused wave, and means for causing a char 
acteristic of the neutralizing wave to vary 
in response to changes in a characteristic of 
the confused wave. 

29. The combination of an incoming line 
for supplying control currents, confusion 
currents and signal currents, an outgoing 
line for supplying a clarified signal, a pair 
of current paths connecting said lines, one 
of said paths comprising means for selec 
tively transmitting the signal and confusion 
currents, the other of said paths comprising 
means for deriving, from said control cur 
rents, confusion currents of opposite phase 
to said first mentioned confusion currents 
and means for selectively transmitting said 
confusion currents of opposite phase. 

30. The combination of an incoming line 
for supplying control currents, confusion 
currents and signal currents, an outgoing 
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line for y a clarified signal, a pair 
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of unilaterally Sitting amplifying cur: 
rent paths connecting said lines, one of said paths comprising, means for selectively 
transmitting the signal and confusion cur 
rents, the other of said paths comprising 
means for deriving, from said control cur: 
rents, confusion currents of opposite phase 
to said first mentioned confusion currents, and means for selectively transmitting said 
confusion currents of opposite phase. 

31. A secret signaling system comprising 
a source of control oscillations, means for 
deriving confusion currents from, said con trol oscillations, a source of signal currents, 
a line adapted to be supplied by Said con 
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trol oscillations and by said signal, and said 
confusion currents, means at a receiving sta. tion for selectively receiving said control 
oscillations and for deriving therefrom con 
fusion currents of opposite phase to said 
first mentioned confusion currents, and a 
translating circuit in which said signal and 
said confusion currents supplied to said line 
are adapted to be combined with the con fusion currents of opposite phase whereby 
signals may be received free from confu 
SLO 

32. A telephone signaling system com 
prising means for producing speech currents 
and means for producing confusion cur 
rents, a means which is operative in the ab 
sence of confusion currents for transmitting 
speech currents, means for superposing the 
confusion currents on the speech currents, 
and means for receiving speech currents free 
from the confusion currents, said last men 
tioned means comprising a plurality of Se 
lective energy transferring channels ter 
minating at a common signal translating 
device. r 

33. In a signaling system, a generator of 
sustained waves, a modulating device, a plu 
rality of circuits connecting said generator 
and said modulating device and translating 
devices of different character in said con 
necting circuits respectively, whereby elec 

50 

trical waves of one characteristic are sup 
plied through one of said circuits to said 
modulator during the operation of said 
generator, and of a different characteristic 
through the other of said circuits. 

55 

65 

34. The method of wave transmission 
which comprises receiving electrical wave 
energy of two kinds, having distinctive fre 
E. characteristics, at a receiving station, 
changing the phase of one of said kinds of 
waves to a predetermined relationship with 
respect to the other thereof, deriving current 
energies from said waves of changed phase 
and other waves, and combining the ener 
IeS. 

g 35. The method of synchronously produce 
ing two wave energies at a receiving station 
which comprises producing a control energy 

1480,217 
at another station, periodically deriving one 
of said energies from the control energy at 
said other station and transmitting it to 
said receiving station as a modulated car 
rier wave, also transmitting to said receiv 
ing station a portion of said control energy 
as a modulated carrier wave, and deriving 
the other of said wave energies from Said 
transmitted control energy. 36. The method of radio telephony which 
consists in superimposing sound wave sig 
naling variations and confusion variations, 
radiating a wave modified by said super 
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imposed variations, and receiving said sound . 
wave signaling variations free from con 
fusion variations. 

37. The method of radio telephony which 
consists in radiating signaling current ener 
gy in the form of high frequency waves 
modified in accordance with signaling vari 
ations and confusion variations of the same 
general frequency range and at a receiver 
detecting the high frequency waves, and 
selectively extinguishing the confusion vari 
ations. 

38. The method of telephony which com 
prises receiving incoming signal wave ener 
gy, transmitting R of the received energy 
through one path to an indicating device, 
transmitting another part of the received 
energy through another path to the same in 
dicating device, and changing the frequency 
of the energy traversing one of said paths. 

39. The method which comprises generat 
ing a control wave at one station, utilizing 
part of the control wave energy for trans 
mission to a cooperating station, and causing 
energy of said control wave frequency to 
synchronously generate other waves at each 
of said stations. . 

40. A transmission system comprising 
two co-operating stations, means for gener 
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ating a control wave of a given frequency 
at one of said stations, means for simultane 
ously producing energy of the control fre 
quency at the other station, and means 
Early said control wave energy controls 
the 
similar waves having a frequency other than 
the frequency of the control wave. 

41. The method of radio reception which 
comprises successively utilizing at one esta 
tion the energy of received waves to produce 
other waves of different frequency, increas 
ing the frequency in at least one instance, and 
selecting a frequency component of the ener 
gy produced by each frequency change in 
cluding the selection of the energy of in 
creased frequency in at least one instance of 
frequency increase. 

42. The method of radio reception, which comprises receiving waves, successively con 
yerting them to finally produce waves of 
lower frequencies, filtering said waves of 
lower frequencies by freely transferring a 

neration at each of said stations of 
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relatively wide band of. frequency compo 
nents thereof having frequencies above a defi 
nite frequency, and substantially extinguish 
ing waves of all frequencies lower than the definite frequency. 

43. The method of radio reception which 
comprises receiving waves, successively con 
verting them to produce a band of waves 
of lower frequencies, freely transferring a 

relatively wide band of waves of the pro 
duced frequencies having frequencies below 
a definite frequency and attenuating accom 
panying waves of all higher frequencies. 
In witness whereof, I hereunto subscribe 

my name this 22nd day of December 15 A. D., 1921. 

JOHN MILLS. 


