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This invention relates to multi-signal radio 

transmission, and, particularly, to a System adapt 
ed to receive, selectively, frequency-modulation 
signals in the same frequency band. . 
This application relates to subject matter simi 

lar to that disclosed in my copending application, 
Serial Number 424,521, filed December 26, 1941. 
While the separation of two signals is well 

known in the radio art, the existing methods 
separate the signals in accordance with some fre 
quency difference between them. According to 
the present invention, however, Separation is ob-, 
tained in accordance with the difference in am 
plitude between them. . 
One object of my invention, therefore, is to 

provide a system for simultaneously receiving a 
strong signal and a Weak signal, both covering a 
part of the same frequency band, and to utilize 
either signal at will. Conversely, it is herein pro 
posed to provide a system allowing transmission 
of two signals, the field of one of which is stronger 
than that of the other, both signals covering 3. 
part of the same frequency band. 
Yet another object of my invention is to pro 

vide a system applicable to present-day frequency 
modulation receivers and utilizing, for the most 
part, components similar to those found in the 
receivers to which it is to be applied. 

In a frequency modulation receiving system as 
now known, When two signals of different am 
plitude COvering a common frequency band are 
simultaneously received, one of the successive 
steps in reception is to treat the signals so as 
to increase the ratio, in amplitude, between the 
Stronger and Weaker signals. A broad-object of 
this invention is to utilize the difference in ratio, 
between the signals before and after treatment, 
as a basis, criterion, factor, or the like, in the 
reception. This utilization may be manifest in 
any one of a plurality of manners, the examples 
illustrated herein constituting but one of the many 
applications of the invention. - 
Other objectives of the invention will become 

evident to those familiar with the art from the following specification and drawing which illus 
trates, in block diagram, a circuit for separating 
two frequency-modulation signals of different 
carrier intensity. In the drawing: - 
... Figure 1. represents in block diagram a simple 
circuit according to this invention to receive two 
signals of unequal intensity. 

Figure 2 represents in block diagram a circuit 
similar to that shown in Figure 1, but in which 
a degenerative feed-back circuit is used for pur 
poses explained hereinafter. 
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Figure 3 shows a modification of a portion of 
the circuit of Figure 1. - 

Referring to Figure 1, it will be assumed that 
two frequency modulated signals.A and B, respec 
tively, impinge upon receiving antenna, f, the 
signal. A being stronger than B. Both signals are 
amplified: through radio frequency amplifier 2, 
the frequency is then changed to an intermediate 
frequency by a superheterodyne circuit compris 
ing detector 3 and oscillator 4, the signals there 
after being further amplified in an intermediate 
frequency amplifier 5 and passed through a limit 
ing stage 6. After the limiting stage 6, the ratio 
of the strength of signal A. to that of signal B 
is greater than it was at the output of the re 
ceiver. If the signal were then passed through a 
discriminator 9, an audio frequency amplifier le 
and a loudspeaker. , the audio Output Would 
consist mainly of the audio modiulation of signal 
A. In the present state of the art, the Sound 
output can be made substantially independent of 
signal B if the ratio of the strength of signal. A 
to that of B, at the input of the receiver, be of 
the order of two to one or more. 

However, in accordance with this invention, the 
signal, which consists mostly of signal A, is at 
tenuated at the output of the limiter stage by an 
attemuator, sueh as a potentiometer 1 and vari 
able tap 8. Additionally, a portion of the input 
to intermediate frequency amplifier 5 is passed 
through a buffer stage 2 to prevent feed-back. 
The output of buffer stage 2 is then combined 
at 78 with the output of attenuator 7 to form the 
input of an intermediate frequency amplifier 3. . 
The output of attenuator 7, which consists mainly 
of signal A is combined with the output of buffer 
stage 2, which consists of signals A and B, with 
A predominating, So that the A signals from the 
attenuator and buffer, 12 Substantially cancel 
one another. The resultant input to intermediate 
frequency. amplifier 3 is then dominated by the 
remaining B signal. It is found preferable to use 
a tuned circuit as indicated at 38. If desired, 
the outputs of attenuator 7 and buffer stage 2 
may be adjusted in phase and amplitude relative 
to one another by-phase control means included 
in 38 so as to insure substantial cancellation of 
the A signals. The intermediate frequency am 
plifier 3 is connected in the usual manner to a 
limiter 14, discriminator 15, audio amplifier 6, 
and loud Speaker . Assuming that enough of 
the: A signal is cancelled prior to intermediate 
amplifier: 3 so that its strength is one-half or 
less that of B, according to present day technique, 
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the output of the Speaker T will be substantially 
independent of signal A. 
It is not necessary to have separate discrimi 

nators 9 and fS, audio amplifiers O and f6, and 
loud speakers and 7, unless both signals A and 
B are to be received simultaneously. A single 
discriminator, audio amplifier and loud speaker 
are sufficient. By means of a switch 8 the out 
put of the limiters 6 or f4 can be connected to 
this discriminator, audio amplifier. and loud 
speaker as shown in Figure 3, so that either signal 
A or B may be received at will by operating the 
Switch. ". . 
Thus, without making use of frequency dis 

crimination, signals A and B of different inten-- 
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Or more programs. On the same frequency band. 
Programs could be used to modulate carriers of 
different amplitude, the modulated signals then 
being fed preferably to the same antenna. The 
received signals would be of the same relative 
intensity as that of the transmitting antenna. 
The received signals could then be individually 
Separated by means of a receiving circuit such 
as that described above. 
The invention described above is not limite 

to the specific disclosure, but, on the contrary, 
embraces the full scope of equivalents and sub 
stitutions within the scope of the following 

5 
sities are selectively detected and separated by 
amplitude discrimination. 
The two components of the signals which are 

shown combining at 78 prior to being fed into 
amplifier 3 need not be picked out at the points 
shown. These components must be of the same 
frequency and of proper phase and amplitude. 
One must be taken prior to the limiter or an 
equivalent circuit which has the property of in 
creasing the effective ratio of signals A and B 
and the other after this limiter circuit. The first 
component can...therefore be taken at any con 
venient point Within the amplifier 5 or even at 
the input of the limiter 6... . . . 
. In the circuit, described above, the signal A is 
substantially balanced out by combining alge 
braically with a portion of the output of limiter 
6. Another circuit which can be used for the 
same purpose, is shown in Figure 2, in which 
elements corresponding to those described in the 
first embodiment are designated by the Sane 
reference numerals plus 00. This circuit is sim 
ilar to that of Figure 1 with the exception that 
one of the components of the signal forming the 
input to amplifier? 3 is taken from the input 
of the limiter 06, (or if desired, some part of the 
amplifier f05), instead of the output of the lim 
iter 06, and a feed back circuit is used from 
the output of the limiter.06. The feed-back 
may be obtained by any known means; in Figure 
2, the feed-back voltage is obtained from a po 
tentiometer. 8, with a tap 19 and connected to 
the amplifier 05:through a circuit. 20 which is 
convenient to use. This circuit 20, which is 
a tuned circuit, may also be used to adjust the 
phase of the feedback voltage. The feed-back 
voltage is degenerative. Since it contains a 
larger ratio of signal. A to B than the input volt 
age to amplifier 05, the degeneration of signal 
A Will be greater than that of signal B, thus 
tending to make the signal at the output of am 
plifier 05 contain the signals A and B in more 
nearly equal proportion than at the input of 
amplifier 05. The greater the feed-back, the 
more nearly equal will signals A and B become 
at the output of the amplifier 05 and, incident 
ally, the more stable will the amplification be, 
thus helping to make the balancing out of Signal 
A at the input of amplifier? 3 more reliable. 

It will be evident that the invention is not 
limited to the detection of the weaker of two 
signals. A third signal C, for instance, weaker 
than B, could be detected by combining a por 
tion of the output of limiter 4, with the input 
of amplifier if 3 so as to obtain for the input 
to another channel a signal in which the signal. 
C was of dominant strength. . . . . . . . . . . . . . . . 
While the invention may be used to receive 

separately random signals of different intensity, 
it may be used also to transmit and receive two 

claims, 
... I claim: . . . 
1. In a frequency modulation radio receiving 

System, including radio frequency means for re 
ceiving-and-amplifying two signals of different 
amplitude covering interfering overlapping parts 

20 of the same frequency band, the stronger signal 
being frequency modulated, a radio frequency 
amplifier, an oscillator, a rectifier connected to 
the outputs of the radio frequency amplifier and 
the oscillator, an intermediate frequency ampli 
fier, a first circuit connecting the output of said 
rectifier to the input of said intermediate fre 
quency amplifier, a limiter connected to the out 
put of said intermediate frequency amplifier, a 
discriminator, a second circuit connecting the 
input of Said discriminator to the output of said 
limiter, and audio output means consecutively. 
Connected to the output of said discriminator, an 
attenuator connected across said second circuit 
for attenuating a portion of the output of said 
limiter, a buffer connected to said first circuit, 
means, for combining the outputs of said attenu 
ator and said buffer. So as to nullify the stronger 
signal component in the output of said buffer 
with the stronger signal component in the output 

40 of said attenuator, whereby a resultant is pro 
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duced in which the weaker of the signals orig 
inally received dominates the stronger, and a 
limiter, discriminator, and audio output means 
consecutively connected to the output of the last 
mentioned means. . . . . 

2. In the combination claimed in claim 1, 
means in the output of said attenuator for ad 
justing the phase and amplitude of the attenu 
ated portion of the output of the first-mentioned 
limiter. . . . . . . . . . . . . . . . . . . . . 

; 3. In a frequency modulation radio receiving 
System, including an intermediate frequency am 
plifier stage and a limiter, stage, means for de 
tecting a first frequency modulated stronger 
signal and a second Weaker, signal covering over 
slapping interfering portions; of the same fre 
quency band comprising degenerative feed-back 
means for injecting a portion of the output of 
said limiter stage into said intermediate fre 
quency stage, means for "combining portions of 
the input and output, respectively, of said inter 
mediate frequency amplifier stage so as to pro 
duce a resultant dominated by said second signal 
and means responsive: to a dominant signal for 
respectively utilizing the resultant outputs of said 
limiter and said last named means... . . . . . . . . 
4. A method of receiving - radio intelligence 

comprising receiving a combination of a first and 
a second signal covering overlapping interfering 
parts of the same frequency band, the stronger 
signal being frequency modulated, said first sig 
nal, being stronger, than said second signal, 
changing the combination of said first and sec 
ond signals - by increasing the ratio of the am 
plitude of the modulation between the first and 
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second signals, and reacting this changed Com 
bination with the original combination of said 
first and second signals, whereby in the resultant 
the said first signal is weaker than the Said 
Second Signal. 

5. In a frequency modulated radio receiving 
system, means for detecting the first of first and 
second simultaneous signals of different ampli 
tude covering overlapping interfering parts of a 
frequency band, the stronger signal being fre 
quency modulated, comprising a first means for 
receiving the first and second signals, second 
means for changing the ratio of the amplitude 
of the modulation between the first and Second 
signals, circuit means for combining the output 
of said first and Second means for balancing Out 
from the output of said first means a substan 
tial portion of said second signal for deriving 
a resultant output in which the strength of the 
first signal relative to the second is increased, 
and means for utilizing the resultant output. 

6. The combination claimed in claim 5, and 
means in said circuit means for adjusting the 
phase and amplitude of the output of Said sec 
ond means relative to that of said first means. 

7. The combination claimed in claim 5 and 
the last named means including means for in 
creasing the ratio between said second signal and 
Said first signal. 

8. In a frequency Inodulated radio receiving 
system, means for detecting both of two signals 
of different amplitude covering Overlapping in 
terfering portions of the same frequency band, 
the stronger signal being frequency modulated, 
comprising a first means for receiving the first, 
stronger signal and a second, Weaker signal, Sec 
ond means for increasing the ratio of the am 
plitude of the modulation between said first and 
second signals, means, including audio output 
means, responsive to said first signal connected 
to the output of said second means, circuit means 
for combining a portion of the output of Said 
second means with a portion of the Output of 
said first means whereby the major portions of 
the first signal, in said circuit means, cancel one 
another so as to produce a resultant in the out 
put of said circuit means in which said second 
signal is the stronger, and third means connected 
to the output of said circuit means for increasing 
the ratio of the amplitude of the modulation of 
said second signal relative to the first, and means, 
including audio output means, responsive to the 
stronger, second signal connected to the out 
put of said third means. 

9. In a frequency modulated radio receiving 
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3 
System, means for selectively detecting either of 
first and second signals of different amplitude 
covering Overlapping interfering portions of the 
Same frequency band, the first signal being 
stronger and frequency modulated, comprising 
first means for receiving the first stronger signal 
and Second, Weaker signal, means for amplifying 
Said signals, second means for changing the ratio 
of the amplitude of the modulation between said 
first and second Signals, attenuating means for 
attenuating a portion of the Output of Said Second 
means, circuit means for Combining Said attenu 
ated portion with a portion of the output of said 
first means whereby the major portions of the 
first signal in said circuit means cancel one an 
other so as to produce a resultant in the Output 
of said circuit means in which the second signal 
is the stronger, third means connected to the 
output of said circuit means for increasing the 
ratio of the amplitude of the modulation of Said 
second signal relative to the first, fourth means, 
including audio output means responsive to the 
stronger of the two Signals, and Switch means for 
selectively connecting one of Said second and 
third means with said fourth means while dis 
connecting the other. - 

10. A method of receiving radio intelligence 
from two frequency modulated signals covering 
overlapping interfering parts of the same fre 
quency band, the stronger signal being frequency 
modulated, comprising simultaneously receiving 
the two signals, deriving a first resultant Where 
in the signals have One ratio, increasing the ratio 
between the two signals, deriving a second result 
ant wherein the signals have a second ratio, re 
acting Said first and second resultants to derive 
a third resultant, and utilizing said third result 
ant for the detection of said intelligence. 

11. A method of receiving radio intelligence 
from two frequency modulated signals covering 
overlapping interfering parts of the same fre 
quency band, the stronger signal being frequency 
modulated, comprising simultaneously receiving 
the two signals of different intensity, deriving a 
first resultant wherein the signals have One ratio 
of amplitude of modulation relative to each 
other, changing the ratio of the amplitude of 
modulation between the two signals, deriving a 
second resultant Wherein the signals have a Sec 
ond ratio of amplitude of modulation relative to 
each other, reacting said first and second re 
Sultants to derive a third resultant, and utilizing 
said third resultant for the detection of Said in 
telligence. 
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