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This invention relates to signal-selecting sys 
tems for modulated-carrier signal receivers, and 
particularly to a method of, and means for, con 
trolling the selectivity of such systems in accord 
ance With received signal conditions. 
Warious types of Systems have heretofore been 

devised, particularly for use in radio receivers, 
for passing a band of desired signal frequencies 
including the carrier and modulation frequen 
cies thereof while greatly attenuating undesired 
signals on carrier frequencies adjacent the de 
Sired signal carrier, as well as static and other so 
Called background noises at the Outer side and 
frequencies of the desired signal, thereby to pre 
went the interference and consequent impairnent 
of reception which would otherwise be occasioned 
by Such undesi'ed signals and noise. 
Since such attenuation tends to impair the fidelity 
of reception of the desired signal by Suppressing 
the outer sideband frequencies thereof, which 
correspond in radio broadcasting to the higher 
audio frequencies, it is highly desirable that the 
selectivity of a signal-translating System be au 
tomatically adjustable in accordance With the re 
ceived signal conditions to procure a maximum 
fidelity of reproduction consistent with such con 
ditions of reception. 
Certain arrangements have heretofore been de 

vised for the purpose of automatically controlling 
the Selectivity of signaling Systems in accordance 
with the condition of reception. Such arrange 
ments, however, have lusually been relatively con 
plex, involving a large number of parts including 
auxiliary tubes and apparatus, 

It is the primary object, therefore, of the pres 
ent invention to provide a novel and improved 
method of, and means for, automatically control 
ling the selectivity of a modulated-carrier signal 
Selecting system to procure maximum fidelity of 
reproduction consistent with conditions of recep 
tion and which is simple and econonical in COI 
struction and operation. 
More particularly, it is an object of the present 

invention to provide for a nodulated-carrier Sig 
nal receiver a novel and simplified method of, 
and means for, automatically controlling the Se 
lectivity of the receiver to obtain the optimum fi 
delity of reproduction permitted by the relative 
intensities of the desired signal and received un 
desired signals on carriers adjacent the carrier of 
the desired signal and capable of causing appreci 
able interference. 
For a better understanding of this invention to 

gether with other and further objects thereof, 
reference is had to the following description, 

However, 

1936, Serial No. 94,547 
(C. 250-20) 
taken in connection with the accompanying 
dra Wing, and its scope will be pointed out in the 
appended claims. 

In accordance with a preferred embodiment of 
the present invention there is provided, in a mod 
ulated-carrier signal receiver, a band-pass se 
lector comprising a plurality of coupled tuned 
circuits for selecting a desired signal comprising 
a carrier and at least One modulation side-band 
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and having a response characteristic substantially () 
Uniforin. Over the selected band. The selector is 
designed to pass a band of frequencies preferably 
of approximately eight kilocycles in Width. With 
the main frequency of the selector equal to the 
normal carrier frequency of the desired signal. lis 
For received signals of relatively low amplitudes, 
the System is so adjusted that the signal has the 
normal carrier frequency, and the Systern is, 
therefore, rendered highly selective; that is, the 
Selector passes a relatively narrow band of fre- 20 
quencies including the desired signal carrier and 
equal portions of both of its sidebands. Means 
substantially unresponsive to the frequency of de 
sired received signal carriers are provided for 
shifting the carrier frequency of the desired sig- 25 
nal away froin the mean frequency of the band 
passed by the selector, in accordance with the 
amplitude of the desired received signal carrier, 
to increase the width of one of the nodulation 
sidebands passed by the selector; that is, to pass 30 
a greater portion of one of the sidebands of mod 
ulation frequencies, providing increased fidelity 
of reproduction. Preferably, means are also pro 
vided for shifting the desired signal-carrier fre 
quency in an opposite direction in accordance 35 
with the amplitude of an undesired signal on a 
frequency adjacent to the desired signal carrier 
at the Side thereof a Way from which the shift 
Was effected by the desired signal, thereby to de 
crease the width of the modulation sideband 40 
passed by the selector and avoid interference 
from Such undesired signal. However, the broad 
idea of controlling the selectivity in accordance 
with undesired interfering signals forms no part 
of the present invention but is described and 45 
claimed in a Copending application of Harold A. 
Wheeler, Serial No. 46,081, filed October 22, 1935. 
The invention, as described hereinafter, is em 

bodied in a triple-detection superheterodyne re 
ceiver. In such an arrangement, a band-pass 50 
selector is coupled to the output circuit of the sec 
Ond frequency changer including a normally fixed 
frequency oscillator and designed to pass a rela 
tively narrow band of frequencies having a mean 
resonant frequency equal to the normal carrier 55 
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frequency of the second intermediate-frequency 
signal. There is provided means responsive to the 
ampiitude of the desired signal for adjusting the 
frequency of the oscillator to shift the second 
intermediate-carrier frequency away fron the 
inean resonant frequency of the selector So that 
a greater portion of one of the signal sidebands 
will be passed by the selector and increased fi 
delity of reproduction will be obtained. There is 
also provided means most responsive to undesired 
Signals on a carrier frequency adjacent the de 
sired signal carrier and at the side thereof away 
fron which the desired signal carrier is normally 
shifted by the control means described above. 
This means is effective to shift the Oscillator fire 
gency in a direction opposite to that effected by 
the first control means and back toward the nean 
rescinant, frequency of the selector. The Selec 
tivity of the System is thus decreased in re 
sponse to the amplitude of the Indesired signal 
and interference fron Such undesired signal is 
a Voided. 
In the accompanying drawing, Fig. 1 is a cir 

cuit diagram of a complete Superheterodyne re 
ceiver, partly schematic, embodying the present 
invention; and Fig. 2 comprises a pair of graphs 
representing certain operating characteristics of 
the receiver to aid in the understanding of the 
invention. 

Referring now more particularly to Fig. 1, 
there is shown Schematically a Superheterodyne 
receiver embodying the invention in a preferred 
form. In general, the receiver includes a tun 
able radio-frequency amplifier (), having its in 
put circuit connected to an antenna, and 
ground 2 and its output circuit connected to a 
first tunable frequency changer f3. The tuning 
elements of the amplifier E and frequency 
changer 3 (not shown) are preferably arranged 
for unicontrol in accordance with conventional 
practice so that the intermediate frequency de 
veloped by the frequency changer 3 is Substan 
tially constant. The output circuit of frequency 
changer 3 is connected to a first intermediate 
frequency selector 4 which is broadly tuned to 
pass the first intermediate-frequency carrier and 
its Sideband modulation frequencies. There is 
connected to the output circuit of the selector 3, 
in cascade, in the order named, a second fre 
quency changer indicated generally at 5, a 
second intenediate-frequency band-paSS Selec 
tor 6, and a rectifier and audio-frequency am 
plifier . An additional audio-frequency ann 
plifier 8 and a loud-speaker 9 are connected 
to the output circuit of the amplifier . 

It will be understood that the radio-frequency 
amplifier 8, first frequency changer 3, audio 
frequency amplifier 8, and loud-speaker 9 may 
be of conventional construction and Operation, 
the details of which are well known in the art, 
rendering description thereof unnecessary, herein. 
Neglecting for the monent the particular Op 

eration of the frequency changer 5, Selecting. 
System 6, rectifier and amplifier 7 and the 
apparatus associated therewith, constituting the 
principal features of the present invention as 
described hereinafter, the System described above 
comprises the elements of a conventional triple 
detection Superheterodyne receiver. The opera 
tion of Such a Superheterodyne receiver being 
well understood in the art, a detailed explanation 
thereof is deemed unnecessary herein. In brief, 
however, Signals intercepted by the antenna, are 
Selected and amplified in the tunable radio 
frequency amplifier O and delivered to the tune 
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able first frequency changer 3, wherein they 
are converted into a first intermediate-frequency 
signal, which is translated by the selector 4 to 
the Second frequency changer 5. In the fre 
quency changer 5 the signal is again converted 
to a second intermediate-frequency signal Which, 
in turn, is translated by the selector 6 to the 
rectifier and amplifier f, wherein the audio 
frequency signals are derived and amplified and 
from which they are Supplied to the audio 
frequency amplifier 8 and loud-speaker 9 for 
further amplification and reproduction in the 
usual manner. 
In accordance with the present invention, the 

Selectivity of the System is controlled by means 
of the frequency changer 5, the selector 6 and 
control means associated thereWith. 
The selector 4 serves to couple the output 

current of the frequency changer 3 to the Signal 
input grid of an oscillator-modulator tube 20 in 
cluded in the frequency changer 5 and preferably 
comprises an intermediate-frequency transformer 
24, including a primary winding 22 tuned to the 
first intermediate-carrier frequency by a Con 
denser 23 and a secondary winding 24 tuned to : 
the first intermediate-carrier frequency by a 
condenser 25. 
The oscillation circuit of the frequency chang 

er 5 comprises an inductance 34 tuned to the 
frequency lower than the first intermediate fre 
quency required for deriving the normal Second 
intermediate frequency by a condenser 35. The 
Oscillation circuit is connected to the OScillator 
input circuit of the tube 29 by way of grid con 
denser 37, lead 29, condenser 39, and ground, as 
shown. A feed-back winding 38 is inductively 
coupled to the winding 34 and is connected to the 
third grid or oscillator anode of the tube 2) by 
way of blocking condenser 39. 
A suitable biasing resistor 26 and a by-paSS 

condenser 2 is included in the cathode circuit 
of the tube 20, the first grid of the tube being 
connected to the cathode by Way of a grid leak 
28 in conventional manner. Operating poten 
tials for the tube 29 are supplied from a suit 
able Source, indicated as --B, by Way Of the leads 
29 which are grounded for signal currentS by 
way of a condenser 32. A resistor 34 by-passed 
by a condenser 32 is included in the potential 
supply lead to the screen grid of the tube 20 and ; 
a resistor 33 is included in the potential Supply 
lead to the second grid or OScillator anode 
thereof. 
The selector 6 comprises three coupled 

resonant circuits including an input, an output 
and a tertiary circuit, each of which is tuned to 
the second intermediate-carrier frequency. The 
input circuit, comprises a primary Winding 40 
connected in the output circuit of the tube 20 
and tuned by a condenser df. The tertiary cir 
cuit, comprises a tertiary Winding 2 tuned by 
a condenser 43 and the output circuit comprises 
a secondary winding 4 tuned by a condenser 45. 
The Selector G, as thus described, comprises a 

band-paSS Selector for the Second intermediate 
frequency signal, and is designed so that its 
mean resonant frequency is equal to the normal 
Second intermediate-carrier frequency. 
The rectifier and amplifier 7 comprises a 

double-diode triode tube 8f having a cathode 46, 
diode anodes 4 and 48, a control grid 49, and 
Output anode 50. This tube serves to detect the 
audio frequencies of modulation from the Second 
intermediate-frequency signal, to amplify the 
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audio frequencies, and to derive a unidirectional 
control bias voltage. 

In Order to detect the audio frequencies, the 
diode anode 4 and Cathode 46 are connected to 
the circuit 44, 45 of the selector 6 by Way of a 
suitable load circuit including resistors 5 and 
52, condenser 53 which by-passes both resistors, 
and condenser 54 which by-passes only resistor 
52. A suitable biasing resistor 55 by-passed by 
condenser 56 is included in the cathode circuit of 
the tube 8. The audio frequencies of modula 
tion are developed across the resistor 52 and ap 
plied, by way of a suitable coupling condenser 5 
and voltage divider 58, to the control grid 49 of 
the tube 8 . The cathode 46, control grid 49, 
and anode 59 comprise a conventional audio-fre 
quency amplifier tube. The output circuit of this 
amplifier is connected, as mentioned above, to 
the amplifier 8. By suitably adjusting the volt 
age divider 58, the desired output volume level for 
the receiver may be obtained. 

For the purpose of deriving unidirectional bias 
voltages for controlling the amplification as Well 
as the selectivity of the system, the diode anode 
48 of the tube 8 is coupled by means of a con 
denser 59 to the anode of the tube 20 and is 
provided with a suitable load circuit including 
resistors S0 and 6. Unidirectional voltages pro 
portional to the amplitude of the Second inter 
mediate-frequency signal are developed acroSS 
the resistors 6G and 6 in the well-known manner. 

In order to control automatically the amplifi 
cation of the receiver to maintain the output 
amplitude of the signal within a relatively nar 
row range for a wide range of received signal 
amplitudes, the unidirectional voltage developed 
across the resistors 60 and 6 is applied by Way 
of suitable filters, including series resistors 62 
and by-pass condensers 63, to the control grids 
of one or more of the tubes included in the radio 
frequency amplifier f) and the frequency chang 
ers 3 and 5, in accordance with conventional 
automatic amplification control practice. 
The voltage developed across the resistor 6 is 

utilized to control the selectivity of the system 
in accordance with the amplitude of the desired 
signal. To this end, there is provided a resistor 
3S included in the inductance arm of the oscil 
lation circuit 34, 35. The impedance of this re 
sistor is small at the normal oscillation frequency 
compared to the impedances of the reactance ele 
ments of the circuit, and has only a Small effect 
on the oscillation circuit. A vacuum tube 64 is 
arranged with its input circuit connected acroSS 
the resistor 36 by Way of a suitable coupling con 
denser S5 and its output or anode circuit con 
nected across the oscillation circuit 34, 35. Op 
erating voltages are supplied to the tube from 
the source, indicated at --B, by Way of the lead 
29 and the resistor 36 and inductance 34 of the 
oscillation circuit, the cathode of the tube being 
grounded by way of a bias resistor 66 by-passed 
by a condenser 67 in conventional manner. The 
anode impedance of the tube 64 is preferably 
high as compared with the tuned circuit im 
pedance at resonance so that the phase of the 
plate current is substantially unaffected thereby. 
While the tube 64 is preferably a pentode, because 
of the high plate impedance of such a tube, it 
Will be understood that any suitable type of high 
impedance tube may be employed. 

Since the input circuit of the tube 64 is con 
nected across the resistor 36 in the inductance 
arm of the Oscillation circuit, the oscillation-fre 
quency voltage on the grid of the tube lags the 
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voltage across the oscillation circuit 34, 35 by 
approximately 90 degrees. Hence, the plate cur 
rent of the tube 64 lags the voltage across the 
Oscillation circuit Substantially 90 degrees and 
the tube 64 simulates a low power factor in 
ductance and may be used to vary the tuning of 
the OScillation circuit by adjusting the amplitude 
of its plate current, as by adjustment of the grid 
bias potential applied to the tube. 

In order, therefore, to control the frequency 
of the oscillation circuit in accordance with the 
amplitude of the received desired signal, the 
negative bias voltage developed across the resistor 
6 in the load circuit of the diode rectifier 46, 
48 is applied to the control grid of the tube 64 by 
way of a suitable filter including series resistors 
68 and shunt condenser 69. 

For the purposes of controlling the selectivity 
of the System in accordance With the amplitude 
of an undesired signal on a frequency adjacent 
and below the desired signal-carrier frequency, 
a selector is connected to the output circuit of 
the frequency changer 5. The selector 70 com 
prises a primary winding , connected across the 
output circuit of the tube 20 by way of coupling 
condenser 2 and tuned to the normal Second 
intermediate-carrier frequency of the undesired 
Signal by a condenser 3, and a secondary Wind 
ing 74 tuned to the same frequency by a con 
denser 5. The secondary winding 74 is con 
nected across a diode rectifier 6 provided with a 
load circuit comprising a resistor in its cathode 
circuit by-passed by a condenser 8. A positive 
unidirectional voltage will thus be developed 
across the resistor which is proportional to the 
amplitude of the undesired signal to which the 
selector 7) is tuned. This positive voltage is ap 
plied to the control grid of the tube 64 by way of 
a filter including series resistors 9 and by-pass 
condenser 83. A switch 82 is connected between 
the grid of the tube 64 and ground, closure of 
this Switch Serving to render the automatic fre 
quency control inoperative to permit the receiver 
to be initially tuned to exact resonance With a 
desired signal, 

In considering the operation of the features 
of the above-described system embodying the 
present invention, it will be assumed that, for 
receiving a weak desired signal, the oscillation 
circuit 34, 35 is initially adjusted and the tube 
64 is suitably biased to provide an oscillation 
frequency such that a second intermediate-fre 
quency carrier of the selected signal will be de 
veloped by the frequency changer 5 having a 
normal value of, for example, 365 kilocycles. 
Where the word "normal' is employed herein 
and in the appended claims to define the oper 
atting conditions, it is intended to denote the 
Condition of reception when either a very Weak 
or no desired signal is being received. The se 
lector 6, as previously explained, is adjusted to 
paSS a relatively narrow band of frequencies, 
the mean frequency of which is equal to the pre 
determined or normal second intermediate-fre 
quency carrier, so that the System is highly Se 
lective under this condition. These relationships 
are shown in Fig. 2, wherein the abscissae repre 
Sent frequency and the ordinates represent ann 
plitude. The normal Second intermediate-fre 
quency carrier of 365 kilocycles is indicated by 
the line C and the characteristic of the selector 
6 is indicated by the curve A as passing ap 

proximately only three kilocycles of each of the 
signal sidebands. 
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ceived, however, the amplitude of the desired 
Second intermediate-frequency signal impressed 
upon the diode rectifier electrodes 46 and 48 of 
the tube 8 will increase. Under this condition, 
the negative control bias voltage, developed 
across the resistors 60 and 6 and applied to the 
control grids of the tubes in the amplifier 0 
and frequency changers 3 and 5, increases to 
provide automatic amplification control in the 
conventional manner, as above explained. The 
negative bias voltage developed across the re 
sistor 6 is also applied to the control grid of 
the tube 64 by way of the resistors 68 and serves 
to effect an increase in the apparent inductance 
in parallel with the oscillation circuit 34,35. The 
resonant frequency of the oscillation circuit is 
shifted to a lower frequency and, consequently, 
the second intermediate-frequency carrier devel 
oped by the frequency changer 5 is shifted to 
a higher frequency, in accordance with the am 
plitude of the desired signal, so that the Selector 
f6 passes a greater portion of the lower modula 
tion sideband of the desired signal, thus provid 
ing increased fidelity of reception. The extreme 
frequency shift of the second intermediate-fre 
quency carrier, upon reception of a strong de 
sired signal, is indicated by the broken line C of 
Fig. 2. Here the carrier has been shifted ap 
proximately three kilocycles and, while only the 
lower sideband of the desired signal is passed 
by the selector, modulation frequencies thereof, 
extending out as far as six kilocycles from the 
carrier, are included in the selected band, re 
Sulting in high fidelity reproduction. 

It will be assumed, for the purposes of expla 
nation, that the system is thus adjusted for the 
reception of a relatively strong desired signal. 
If, under these conditions, an undesired signal 
of appreciable intensity is received on an adja 
cent carrier 10 kilocycles below the desired signal 
carrier, to which the selector 70 is most respon 
sive, an increased positive bias voltage will be 
developed across the load resistor 77 of the rec 
tifier 76. This voltage is applied to the control 
grid of the tube 64 through resistors 79, thereby 
tending to counteract the effect of the negative 
bias voltage developed by the desired signal and 
serving to decrease the apparent inductance in 
parallel with the oscillation circuit so as to effect 
a shift in the second intermediate frequency to 
a lower frequency; that is, in a direction Oppo 
site to that effected by the desired signal. Hence, 
the portion of the lower modulation sideband 
of the desired signal passed by the selector f6 is 
decreased and the undesired signal is shifted in 
a direction away from the band of frequencies 
passed by the selector f6 in accordance with the 
amplitude of this undesired signal, thereby avoid 
ing interference therefrom. Obviously, if this 
undesired signal is of sufficient amplitude, the 
desired signal carrier may be shifted to a fre 
quency lower than its normal value, so that an 
increasingly less amount of the lower modula 
tion sideband of the desired signal will be passed 
through the selector f6. 

It is to be noted that, for the purpose of clarity 
in the above explanation, it was assumed, first, 
that a strong desired signal was received effect 
ing the frequency shift as described and, then, 
that an undesired signal Was received causing a 
frequency shift in the opposite direction. Under 
actual operating conditions, however, the un 
desired signal will Ordinarily be present at the 
Same time as the desired signal is tuned in, so 
that its effect will be to prevent the shift of the 
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intermediate frequency in response to the desired 
signal, or, in other words, to maintain the sys 
ten in the highly Selective adjustment to a 
greater or less extent aCCOrding to the relative 
amplitudes of the desired and undesired signals. 
The Switch 82 will, of course, be closed only when 
the receiver is being tuned, initially to provide 
a second intermediate-frequency carrier which 
coincides with the mean resonant frequency of 
the band-pass selector, the automatic control 
being effective, as above described, when the 
switch is open. Obviously, the required delay of 
the automatic control action to permit proper 
tuning may be obtained in various other suitable 
mannerS, as by So proportioning the control cir 
cuit elements as to have a large time constant. 

It Will be apparent that the band passed by 
the Signal selector f6 is to be sufficiently narrow 
So that an undesired signal on a carrier fre 
quency adjacent and above the desired signal 
carrier frequency will have no appreciable inter 
fering effects even when a desired signal of low 
amplitude is being received and the desired sig 
nal-carrier frequency is equal to the mean res 
onant frequency of the selector. When a strong 
desired signal is received, the intermediate fre 
quencies of adjacent undesired signals, as Well 
as the desired signal, are shifted in such direc 
tion that the frequency difference between an 
upper undesired signal and the band of frequen 
cies passed by the selector is increased, thus fur 
ther avoiding any interference from the upper 
undesired signal under this condition. 

Since the oscillation frequency of the second 
frequency changer 5 is normally fixed; that is, 
remains constant except for adjustments thereof 
to control the selectivity of the System, such ad 
justments will be entirely independent of the 
tuning of the receiver. This, of course, would 
not be the case if the tunable first frequency 
changer were utilized for the selectivity control, 
since a variable impedance employed in connec 
tion. With the tunable oscillation circuit, thereof 
WOuld, in the absence of Special provisions, vary 
in its effectiveness in accordance with the fre 
quency to which the oscillation circuit was tuned. 
While the operation of the system has been 

explained above in connection with the reception 
of the usual modulated-carrier signal having two 
modulation Sidebands, it will be obvious that the 
System is equally well adapted for the reception 
of Signals carrying only one modulation side 
band, it being eSSential only that the circuits be 
arranged so that the shift in the desired signal 
carrier to increase the fidelity of reception will 
be in the proper direction to include a greater 
portion of the single sideband being received in 
the band passed by the selector. 
While there has been described What is at 

present considered to be the preferred embodi 
ment of this invention, it will be obvious to those 
skilled in the art that various changes and modi 
fications may be made therein without departing 
from the invention, and, therefore, it is aimed 
in the appended claims to cover all such changes 
and modifications as fall within the true spirit 
and Scope of the invention. 
What is claimed is: 
1. In a modulated-carrier signal receiver, a 

band-pass selector comprising a plurality of 
coupled tuned circuits for selecting a desired 
Signal comprising a carrier and at least one 
modulation Sideband and having a response char. 
acteristic Substantially uniform over the selected 
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but substantially unresponsive to the frequency 
of a desired received signal carrier for shifting 
the frequency of said carrier with respect to the 
mean resonant frequency of said band-pass Selec 
tOr to increase the Width of Said modulation 
Sideband passed by said selector while maintain 
ing the carrier-frequency response of Said selec 
tor substantially constant. 

2. In a modulated-carrier signal receiver, a 
band-pass selector comprising a plurality of COll 
pled tuned circuits for selecting a desired signal 
comprising a carrier and at least one modulation 
sideband and having a response characteristic 
substantially uniform over the selected band, 
means responsive to the amplitude but Substan 
tially unresponsive to the frequency of a desired 
received signal carrier for shifting automatically 
the frequency of said carrier with respect to the 
mean resonant frequency of said band-paSS Se 
lector to increase the width of Said modulation 
sideband passed by said selector while maintain 
ing the carrier-frequency response of said Selector 
substantially constant, and manual control means 
for rendering said automatic means inoperative. 

3. In a modulated-carrier signal receiver, a 
band-pass selector comprising a plurality of COll 
pled tuned circuits for selecting a desired signal 
comprising a carrier and at least one modula 
tion sideband, and having a response character 
istic substantially uniform over the selected band, 
means responsive to the amplitude but Substan 
tially unresponsive to the frequency of a desired 
received signal carrier for shifting the frequency 
of said carrier with respect to the mean resonant 
frequency of said band-pass selector to increase 
the width of said modulation sideband passed by 
said selector while maintaining the carrier-fre 
quency response of said selector Substantially 
constant, and means for introducing a time delay 
in the operation of said frequency-shifting 
e3S 
4. In a modulated-carrier signal receiver, a. 

band-pass selector comprising a plurality of coul 
pled tuned circuits for selecting a desired signal 
comprising a carrier and at least one modulation 
sideband, said selector passing a band of fre 
quencies the mean frequency of which coincides 
with the normal frequency of said carrier and 
having a response characteristic Substantially 
uniform. Over the Selected band, and means re 
sponsive to the amplitude but substantially un 
responsive to the frequency of a desired received 
signal carrier for shifting the frequency of said 
carrier with respect to the mean resonant fre 
quency of said band-pass selector to increase the 
width of said modulation sideband passed by 
said selector while maintaining the carrier-fre 
quency response of said selector Substantially 
constant. 

5. In a modulated-carrier signal receiver, a. 
band-pass selector comprising a plurality of COU 
pled tuned circuits for selecting a desired Signal 
comprising a carrier and at least. One modulation 
sideband, means responsive to the amplitude of 
a desired received signal for shifting the fre 
quency of said carrier with respect to said mean 
frequency of said band-paSS Selector to increase 
the width of Said mollulation sideband paSSed by 
said selector, and means responsive to the ampli 
tude of an undesired received signal On a fre 
quency at one side of said carrier for shifting the 
frequency of said carrier with respect to said 
mean resonant frequency of Said band in an Op 
posite sense to decrease the Width of said modu 
lation sideband passed by said Selector. 

S 
6. In a modulated-carrier signal receiver, a 

band-paSS Selector comprising a plurality of cou 
pled tuned circuits for Selecting a desired signal 
comprising a carrier and at least one modulation 
sideband, means responsive to the amplitude of 
a desired received signal for shifting automati 
cally the frequency of Said carrier with respect 
to Said mean frequency of said band-pass selec 
tOr to increase the Width of said modulation side 
band passed by said Selector, means responsive 
to the amplitude of an undesired received signal 
On a frequency at One side of Said carrier for 
Stifting automatically the frequency of Said car 
rier with respect to said mean resonant fre 
Guercy Of Said band in an opposite Sense to de 
crease the Width of Said modulation. Sideband 
passed by Said selector, and manual control 
Ileans for rendering said two automatic means 
inoperative. 

7. In a modulated-carrier signal receiver, a ; 
band-paSS SelectOr comprising a plurality of coul 
pled tuned circuits for selecting a desired signal 
comprising a carrier and at least One nodulation 
Sideband, means responsive to the amplitude of 
a desired received signal for shifting the fre 
quency of said carrier with respect to said mean 
frequency of Said band-paSS Selector to increase 
the Width of said modulation sideband passed 
by Said Selector, means responsive to the ampli 
tude of an undesired received signal on a fre 
quency at One side of said carrier for shifting 
the frequency of said carrier with respect to Said 
nean resonant frequency of Said band in an 
opposite sense to decrease the width of said 
nodulation Sideband passed by Said Selector, and 
means for introducing a time delay in the opera 
tion of said two frequency-shifting means. 

8. In a modulated-carrier signal receiver, fre 
quency-changing means including an oscillation 
circuit for deriving from a desired modulated 
carrier signal of a given frequency a second mod 
ulated-carrier signal normally of a predeter 
mined different frequency, a band-paSS. Selector 
coupled to said frequency-changing means con 
prising a plurality of coupled tuned circuits and 
having a response characteristic Substantially 
uniform over the selected band, and means re 
Sponsive to the amplitude but substantially un 
responsive to the frequency of a desired received 
signal carrier for adjusting the frequency of said 
OScillation circuit to shift the frequency of Said 
Second modulated-carrier Signal With respect to 
the mean resonant frequency of said band-paSS 
Selector while maintaining the carrier-frequency 
response of said selector Substantially constant, 
thereby to adjust the width of one of the modul 
lation sidebands passed by said selector directly 
in accordance With the amplitude of the desired 
Signal. 

9. In a modulated-carrier Signal receiver, fre 
quency-changing means including an OScillation 
circuit for deriving from a desired modulated 
carrier signal of a given frequency a second mod 
ulated-carrier signal normally of a predeter 
mined different frequency, a band-paSS Selector 
coupled to said frequency-changing means, 
means responsive to the amplitude of a desired 
received signal for adjusting the frequency of 
said oscillation circuit to shift the frequency of 
said second modulated-carrier signal relative to 
the mean resonant frequency of Said band-paSS 
selector, thereby to increase the width of one of 
the modulation sidebands passed by Said Selec 
tor, and means responsive to the amplitude of 
an undesired received signal on a frequency at 
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one side of said carrier for changing the fre 
quency of Said carrier relative to the mean 
resonant frequency of said band in an opposite 
sense to decrease the Width of Said modulation 
sideband passed by said selector. 

i0. In a modulated-carrer signal receiver, fre 
quency-changing means including an oscillation 
circuit for deriving from a desired modulated 
carrier signal of a given frequency a second mod 
ulated-carrier signal normally of a predeter 
mined different frequency, a band-pass selector 
coupled to said frequency-changing means con 
prising a plurality of coupled tuned circuits and 
having a response characteristic substantially 
uniform over the selected band, means for recti 
fying said Second signal to derive a control bias 
Voltage Variable in accordance With the ampi 
tude but substantially unresponsive to the fre 
quency of Said Second signal carrier, and means 
for utilizing said bias voltage for adjusting the 
frequency of Said oscillation circuit to shift the 
frequency of Said second modulated-carrier sig 
nal With respect to the mean resonant frequency 
of said band-pass selector while maintaining the 
carrier-frequency response of Said Selector Sub 
stantially constant, thereby to adjust the width 
of One of the modulation sidebands passed by 
Said Selector directly in accordance With the 
amplitude of the desired signal. 

11. In a modulated-carrier signal receiver, fre 
quency-changing means including an Oscillation 
circuit for deriving from a desired modulated 
carrier signal of a given frequency a second 
modulated-carrier signal normally of a prede 
termined different frequency, a band-pass selec 
tor coupled to said frequency-changing means, 
means for rectifying said second signal to derive 
a control bias Voltage variable in accordance 
With the amplitude of said second signal, means 
for utilizing said bias Voltage for adjusting the 
frequency of Said oscillation circuit to shift the 
frequency of Said second modulated-carrier sig 
nal relative to the mean frequency of said band 
pass Selector to increase the width of said modu 
lation Sideband passed by said selector, means for 
rectifying an undesired signal on a frequency at 
One side of the carrier of said second signal for 
deriving a second control bias voltage variable 
in accordance with the amplitude of said unde 
sired signal, and means for utilizing said second 
control bias voltage for adjusting the frequency 
of Said oscillation circuit to shift the frequency 
of Said second modulated-carrier signal relative 
to Said mean resonant frequency, thereby to de 
crease the width of Said modulation sideband 
paSSed by Said Selector. 

12. In a modulated-carrier signal receiver, fre 
quency-changing means including an oscillation 
circuit for deriving from a desired modulated 
carrier signal of a given frequency a second 
modulated-carrier signal normally of a prede 
termined different frequency, a band-pass selec 
tor coupled to said frequency-changing means, 
a Waculum tube connected in circuit With Said 
Oscillation circuit to simulate an apparent vari 
able reactance effective to shift the frequency 
of Said OScillation circuit thereby to shift the fre 
quency of Said Second modulated-carrier signal 
relative to the mean frequency of said band-pass 
Selector, means responsive to the amplitude of a 
desired received signal for controlling said tube 
in Such Sense as to change the frequency of said 
Second modulated-carrier signal so as to increase 
the Width of One of the modulation sidebands 
passed by said selector directly in accordance 

2,169,830 
With the amplitude of said Second signal, and 
means responsive to the amplitude of an unde 
sired signal on a frequency at one side of the 
carrier of said desired signal for controlling Said 
tube in a sense opposite to that of said first con 
trol means to shift the frequency of Said OScil 
lation circuit to adjust the frequency of Said 
second modulated-carrier Signal SO as to decrease 
the Width of Said modulation Sideband passed 
by said Selector directly in accordance With the 
amplitude of said undesired signal. 

i3. In a modulated-carrier Signal receiver, fre 
quency-changing means including an oscillation 
circuit for deriving from a desired modulated 
carrier signal of a given frequency a second mod 
ulated-carrier signal normally of a predeter 
mined different frequency, a band-pass selector 
coupled to said frequency-changing means, a 
Vacuu in tube connected in circuit With Said OS 
cillation circuit to simulate an apparent variable 
reactance effective to shift the frequency of said 
oScillation circuit thereby to shift the frequency 
of said second modulated-carrier signal relative 
to the linean frequency of said band-pass selector, 
means for rectifying said Second signal to delive 
a control bias voltage Variable in accordance With 
the amplitude of Said second signal, means for 
applying said voltage to a control electrode of 
Said tube in Such sense as to shift the frequency 
of said oscillation circuit to adjust the frequency 
of Said Second modulated-carrier signal So as to 
increase the Width of One of the modulation 
Sidebands passed by said selector directly in ac 
Cordance With the amplitude of said second Sig 
nal, means for rectifying an undesired signal On 
a frequency at one side of the carrier of said 
desired signal for deriving a second control bias 
Voltage variable in accordance with the ampli 
tude of said undesired signal, and means for ap 
plying said second control bias voltage to a con 
trol electrode of said tube in a sense opposite to 
that of said first-named control bias to shift 
the frequency of said oscillation circuit to adjust 
the frequency of said second modulated-carrier 
Signal relative to the mean resonant frequency 
of Said band-pass Selector So as to decrease the 
Width of said modulation sideband passed by said 
Selector directly in accordance with the ampli 
tude of Said undesired signal. 

14. In a modulated-carrier signal receiver, a 
band-paSS Selector comprising a plurality of coll 
pled tuned circuits for selecting a desired signal 
COInprising a carrier and at least one modula 
tion sideband, means responsive to the amplitude 
Of a desired received signal for Shifting the fre 
quency of Said carrier with respect to said mean 
frequency of said band-pass selector to increase 
the width of said modulation sideband passed 
by said Selector, and means including a selective 
circuit most responsive to the amplitude of an 
undesired received signal on a frequency at one 
side of said carrier for shifting the frequency of 
Said carrier with respect to said mean resonant 
frequency of Said band-pass selector in an op 
posite Sense to decrease the width of said modul 
lation Sideband passed by said selector. 

15. In a modulated-carrier signal receiver, fre 
quency-changing means including an Oscillation 
circuit for deriving from a desired modulated 
carrier signal Of a given frequency a second mod 
ulated-carrier signal normally of a predetermined 
different frequency, a band-pass selector cou 
pled to said frequency-changing means, means 
for rectifying Said second signal to derive a con 
trol bias voltage in accordance with the ampli 
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tude of said second signal, means for utilizing 
Said Voltage to control said oscillation circuit for 
changing the frequency thereof, thereby so to 
shift the frequency of said Second modulated 
carrier signal relative to the mean frequency of 
Said band-pass Selector as to increase the width 
of said modulation Sideband passed by Said Selec 
tor, a selective circuit most responsive to an un 
desired signal on a frequency at one side of the 
carrier of Said Second signal, rectifying means 
coupled to said selective circuit for deriving from 
said undesired signal a second control bias voltage 
in accordance with the amplitude of said unde 
sired signal, and means for utilizing said Second 
control bias voltage to control said Oscillation 
circuit for changing the frequency thereof, there 
by so to shift the frequency of said second modu 
lated-carrier signal relative to the mean fre 
quency of said band-pass Selector as to decrease 
the width of one of the modulation sidebands 
passed by Said selector. 

16. An electric circuit arrangement for con 
trolling the selectivity of a modulated-carrier 
signal receiver inversely in accordance with the 
amplitude of a desired signal, comprising a band 
pass selector comprising a plurality of coupled 
tuned circuits for passing a band of frequencies 
including the carrier of said desired signal and 
at least one modulation, Sideband thereof and 
having a response characteristic substantially 
uniform over the selected band, and means re 
Sponsive to the amplitude but Substantially un 
responsive to the frequency of Said desired signal 
carrier for shifting the frequency of Said carrier 
in a direction away from the mean resonant fre 
quency of Said band-paSS Selector While main 
taining the carrier-frequency response of Said 
Selector Substantially constant. 

17. An electric circuit arrangement for con 
trolling the selectivity of a modulated-carrier 
signal receiver inversely in accordance with the 
amplitude of a desired signal and directly in ac 
cordance with the amplitude of an undesired 

signal On a frequency adjacent said desired signal 
carrier, comprising a band-pass selector com 
prising a plurality of coupled tuned circuits for 
paSSing a band of frequencies including the car 
rier of said desired signal and at least one modul 
lation sideband thereof, means responsive to the 
amplitude of said desired signal for shifting the 
frequency of said carrier in a direction away 
from the mean resonant frequency of said band 
pass Selector, and means responsive to the ampli 
tude of Said undesired signal for shifting the 
frequency of Said carrier in the opposite direction. 

18. The method of adjusting the selectivity of 
a modulated-carrier signal receiver which com 
prises selecting a desired signal comprising a 
carrier and at least one modulation sideband, 
passing With Substantially equal attenuation a 
band of frequencies which includes the normal 
frequency of said carrier and the frequencies of 
said Sideband, and shifting the frequency of Said 
carrier in a direction away from the mean fre 
quency of said band directly in response to the 
amplitude of but independently of the frequency 
of said desired signal carrier while maintaining 
the carrier-frequency response of Said selector 
Substantially constant. 

19. The method of adjusting the selectivity of 
a modulated-carrier Signal receiver Which COm 
prises selecting a desired signal comprising a 
carrier and at least One modulation sideband and 
passing With Substantially equal attenuation a 
band of frequencies which includes the normal 
frequency of said carrier and the frequencies of 
said sideband, shifting the frequency of Said 
carrier in a direction away from the mean fre 
quency of Said band directly in response to the 
amplitude of said desired signal, and shifting the 
frequency of said carrier in the opposite direction 
directly in response to the amplitude of an un 
desired signal on a frequency adjacent Said de 
sired signal carrier. 
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