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This invention relates to modulated-carrier 
signal receivers and, more particularly, to meth 
ods of,‘ and means for, controlling the selectivity 
and ?delity of reproduction of such receivers to 
reduce the effects of undesired signal disturb 
ances. ' 

In the present system of broadcasting, dif 
ferent signals are transmitted on carrier fre 
quencies usually separated by multiples of 10 
kilocycles, while the modulation sidebands of 
each signal cover ranges of frequency extending 
as much as 8 kilocycles above and below their 
respective carrier frequencies. In order to ob 
tain the highest possible ?delity of reproduction 
of the desired signal consistent with the condi 
tions of reception, it is necessary that various 
characteristics of the receiver be‘ so controlled 
as to reduce the effects of undesired signal dis 
turbances. These disturbances may be of vari 
ous types which, for convenience, may be divided 
into two classes: (1) those which are substan~ 

I tially continuous, including steady noise having 
its power distributed over the audio-frequency 
range and beat-note interference resulting from 
modulation of the desired signal carrier by car 
riers of undesired signals adjacent the desired 
signal carrier; and (2) disturbances of an in 
termittent or discontinuous type, including elec 
trical transients or sharp impulses and distor 
tion of the desired signal due to detuning dur 
ing the tuning operation. ' 

Heretofore, various systems have been devised 
for automatically controlling the selectivity and 
?delity of reproduction of radio receivers in ac 
cordance with received signal conditions. In all 
of such systems in which the control has been 
e?ected in accordance with undesired signal dis 
turbances, it has been dependent, at least in part, 
upon the amplitude of such disturbances and 
these disturbances could be differentiated from 
the desired signal only when their amplitude was 
of the samelorder of magnitude as the desired 
signal amplitude. It is desirable, however, to ‘ 
provide a control of the receiver characteristics 
such as will reduce the effects of undesired signal 
disturbances even when they‘ are materially 
weaker than the desired signal. 

It is an object of they present invention, there 
fore, to provide an improved method of, and 
means for, controlling the characteristics of a 
modulated-carrier signal receiver to reduce the 
eifects olfv undesired signal disturbances. regard 
less of their amplitude relative to that of the 
desired signal. ' 

(CL 250-20) 
viding a modulated-carrier receiver comprising 
means for selecting a carrier having a ?rst char 
acteristic type of modulation representing a de 
sired signal, but subject to modulation of said 
?rst type as well as modulation of a second char 
acteristic type by undesired signal disturbances, 
together with means for selectively detecting and 
utilizing only the modulation of the ?rst type to 
reproduce the desired signal. Means are further 
provided for selectively detecting and utilizing 
only the modulation of the second type to so 
control the characteristics of the receiver as to 
reduce the effects of the undesired signal dis 
turbances. 
' Thus, the present invention is based upon the 
principle that signal disturbances, in general, 
cause several types of modulation ‘of the desired 
signal carrier, for example, both amplitude and 
frequency modulation. While it is theoretically 
possible for a disturbance to produce only one 
kind of modulation at a given instant, these dif 
ferent types of modulation are ordinarily pro 
duced at the same time and their probable coin 
cidence makes it possible to obtain adequate con 
trol by operating controlcircuits in response to 
modulation of the type which is not being uti 
lized to reproduce the desired signal. In this 
speci?cation and in the appended claims, the 
term “type of modulation” is utilized to designate 
the ,manner in which a carrier wave is varied 
by a desired signal or by undesired signal dis 
turbances. For example, variations of one char 
acteristic of a carrier wave, such as its amplitude, 
constitute modulation of the amplitude type, 
while variations of a different characteristic of 

' a carrier wave, such as its frequency, constitue 
modulation of the frequency type. That is, ‘the 
term does not refer to the type of signal effect 
ing the modulation but to the particular manner 
in which any desired or undesired signal modu 
lates a carrier wave, that is, to the characteristics 
whichv are modulated. ' 

In accordance with one feature of the inven 
tion, the control means are designed to be re- ' 
sponsive only to modulation of the desired signal 
of the second type by substantially continuous 
disturbances. The receiver includes a band-pass 
selector for selecting the desired signal and‘ the 
control means serves to adjust the width of the 
band of frequencies passed by the selector in 
accordance with the amplitude of the undesired 
signal disturbances, thereby to reduce the e?ects 
thereof. The adjustment of band width is pref 
erably obtained in the carrier-frequency channel 
of the receiver, but the equivalent effect may also 
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2 
be obtained by proper adjustment of the width 
of the audio-frequency band passed by the sys 
tem. The continuous disturbances may, for ex 
ample, be steady noise,_whlch is understood to 
include rapidly recurring clicks, or they may 
comprise beat-note signals such as are developed 
by modulation of the desired signal carrier by 
the carrier of a signal adjacent the desired sig 
nal and, in this case, the control means may in- ' 
elude means selectively responsive only to these 
beat-note signals for effecting the band width 
adjustment. . ' 

In accordance with another feature of the 
invention, the control means is designed to be 
responsive to undesired Signal disturbances of 
an intermittent or discontinuous type and oper 
ates to suppress the reproduction of such unde 
sired signals, as well as the desired signals, for 
the duration of the disturbance. These discon 
tinuous disturbances may, for example, be elec 
trical transients of very short duration, so that 
the suppression of the reproduction does not ap 
preciably disturb the program, or they may. con~ 
stitute undesired distortions of the desired sig 
nal such as are developed in the receiver when 
detuned during the tuning operation. v 
For a better understanding of the invention, 

together with other and further objects thereof, 
reference is had to the following description 
taken in connection with the accompanying 
drawings, and its scope will be pointed out in 
the appended claims. 
In the accompanying drawings, Fig. 1 is a 

schematic diagram of a radio receiver embodying 
one form of the present invention; Fig. 2 is a 
similar diagram illustrating another form of the 
invention; Fig. '3 is a schematic diagram of a 
complete superheterodyne receiver based on the 
fundamental arrangement illustrated in Fig. 1 
and including control circuits embodying vari 
ous features of the present invention; and Fig. 4 
is a circuit diagram showing representative cir 
cuits which may be used in the portions of the 
receiver of Fig. 3 embodying the present inven 
tion. a ' 

Referring now'more particularly to Fig. 1, 
there is shown schematically a receiver embody 
ing a carrier-frequency ampli?er and selector l0 
having its input circuit connected with an an 
tenna II and ground I2. A main signal-detect 
ing, amplifying, and reproducing channel is con 
nected to the output circuit of the ampli?er and 
selector Iliand includes, in the order‘ named, 
an amplitude-modulation detector II, a modu~ 
lation ampli?er i4, and loud-speaker ii, in 
accordance with conventional practice. 
‘The vportion of ‘the receiver described being 

conventional, a ‘detailed description thereof is 
. unnecessary. Briefly, however, a carrier ampli 
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tude modulated by a desired signal is intercepted 
by the .antenna, selected and ampli?ed in the 
ampli?er I0, and delivered to the amplitude? 
modulation detector i3, wherein the audio-fre 
quency signal is derived. The latter signal is 
further ampli?ed in the ampli?er H and ‘sup 
plied in the usual manner to the loud-speaker l5 

_ fot reproduction. 
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In accordance with the present invention, a 
control channel is connected to the output cir 
cuit of the ampli?er and selector i0 and in 
cludes, in the order named, a frequency detector 
l5 and recti?er l'l. Certain of the circuits of 
the main channel of the receiver are arranged 
to be so controlled as to reduce the e?ects of 
undesired signal disturbances, as, for example, 

2,152,515 
by adjusting the width of the band of desired 
signal frequencies passed by the system or by 
entirely suppressing the reproduction of both the 
desired and‘ undesired signals for the duration 
of the latter. While such arrangements are ex 
plained in detail in connection with the descrip 
tion which follows with respect to Figs. 3 and 4, 
in the present instance, for the purpose of brev 
ity, such circuits, per se, are not shown, but 
suitable circuits of this type will be considered 
as included in the ampli?er, and selector l0 and 
the ampli?er l4, adapted for adjustment by 
means of control-bias voltages. The output of 
the recti?er I1 is connected by suitable leads 
i8 and I9 to the ampli?er and selector I0 and 
to the ampli?er l4, respectively, to supply these 
control-bias voltages. , 

In the operation of the system shown in Fig. 
l, the desired amplitude-modulated signal is de 
tected by the amplitude-‘modulation detector l3 
and ampli?ed and reproduced in the manner de 
scribed above. Undesired signal disturbances 
generally effect both amplitude and frequency 
modulation of the desired signal, however, and 
the modulation of the latter type only is selec 
tively detected by the frequency-modulation de- 1 
tector l8_ and recti?ed by the recti?er H to de 
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velop control-bias voltages variable in accord- _~ 
ance with these disturbances. _These voltages 
are applied to the ampli?er and‘ selector l0 and 
to the ampli?er I! so to control ‘the characteris 

30, 

tics of the receiver as‘ to reduce the undesired ' 
signal disturbances. . 

In Fig. 2 there is illustrated a modi?ed form 
of the invention designed for the reception of 
carrier signals frequency-modulated by the de 
sired signal. . The receiver of Fig. 2 is similar. to 
that of Fig. 1, except that here the main channel 
includes a frequency-modulation detector l3a, 
instead of the amplitude-modulation detector II 
of Fig. l, and the control channel includes an 
amplitude-modulation detector l6a, i stead of 
the frequency-modulation detector i . Other 
corresponding parts of the two receivers are in 
cheated by the same reference numerals. The 
only difference in the operation of the receiver 
of Fig.2 with respect to that of Fig. 1 is that in 
the arrangement of Fig. 2’the desired signal is 
solely frequency-detected in the main channel 
and the undesired signal disturbances are solely 
and selectively amplitude-detected in the control 
channel to develop the control-bias voltages. 
Referringnow to Fig. 3, there is shown a com 

plete superheterodyne radio receiver embodying 
the present invention for effecting various dif 
ferent types of control in accordance with vari 
ous kinds of undesired signal disturbances. In 
general, the receiver of Fig. 3 includes a tunable 
radio-frequency ampli?er and frequency changer 
20, having its input circuit connected to an an 
tenna 2i and ground 22. ' Connected to the out 
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put circuit of the ampli?er and frequency~ 
changer 20, in the order named, and constituting 
the main channel of the receiver are an ad 
Justable band-pass intermediate-frequency am 
pli?er 22, an intermediate-frequency limiter 24, 
a moderately sharp intermediate-frequency 
selector 26, an amplitude detector 28, a sharp 
cuto? audio-frequency ampli?er 21, a manual 
audio-frequency attenuator 20, an adjustable 
band-pass audio-frequency ampli?er 29, a sharp 
cuto? push-pull audioéfrequency ampli?er 80, 
and a loud-speaker“. The receiver also in 
cludes an automatic ampli?cation control circuit 
coupled to the output circuit of the ampli?er and 
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2,152,515 
frequency changer 20 and comprising a broad 
band intermediate-frequency ampli?er 34 and an 
A. V. C. recti?er 35, the latter being connected 
by a suitable lead 36 to the grids of one or more 
of the tubes in the ampli?er and frequency 
changer 20. 

Neglecting for the moment the remaining con 
trol circuits of the receiver, as well as the par 
ticular features of the circuits of the main chan 
nel which are in accordance with the present 
invention, the system as thus far described in 
cludes the features of a conventional super 
heterodyne receiver. Since the operation of 
such a receiver is well understood in the art, 
a detailed explanation thereof is unnecessary. 
Brie?y, however, signals intercepted by the an 
tenna 2| are selected and ampli?ed and con 
verted into intermediate-frequency signals in 
a conventional manner in the ampli?er and fre 
quency changer 20. Theintermediate-frequency 
signals are thereupon selected and translated by 
the ampli?er 23, limiter 24, and selector 25, to 
the amplitude-detector 26, wherein the audio 
frequency. signal is derived. The latter signal is 
further'ampli?ed and translated, by way of am 
pli?er 21, attenuator 28, which may be adjusted 
to give the desired volume output, and ampli?ers 
29 and 30, to the loud-speaker 3| for reproduc 
tion. 
Any suitable adjustable selector system, per 

se, may be employed in the ampli?er 23. As will 
be described hereinafter with reference to Fig. 4, 
however, in the preferred embodiment of the in 
vention, this ampli?er comprises an arrangement 
whereby the ampli?cation therein, as well as the 
shape and width of its band-pass characteristic 
curve, may be adjusted by varying biasing poten 
tials applied to control electrodes of its tubes as 

a function of the amplitude of the received sired signal as well as the amplitudes of unde 

sired signal disturbances. More particularly, this 
ampli?er comprises circuits so arranged that the , 
width of the band of» frequencies passed thereby 
is controlled directly, and the gain is controlled 
inversely, in accordance with variations of a posi 
tive biasing potential applied to a control terminal 
thereof, while the band width. is controlled di 
rectly in accordance with a negative-biasing po 

> tential appliedto another control terminal there 
of. fin order then to produce the required posi 
tive-blasing potential for automatically con 
trolling the ampli?cation in, and adjusting the 
width of the band of frequencies passed by, the 
ampli?er 23, there is provided a broad-band in, 
termediate-frequency ampli?er 32 with its input 
circuit coupled to the output circuit of the limiter 
2s and a recti?er 33 coupled to the output circuit 
of the ampli?er 32. This ampli?er and recti?er 
may be of conventional design to develop a uni 
directional voltage which ls variable in accordance 
with the intensity of the desired and undesired 
signal voltages supplied thereto. The unidirec 
tional voltage from the recti?er 33 is applied posi 
tively by a suitable lead 33:: to reduce an initial 
negative-bias potential on the ?rst above-mew 
tioned control terminal of the ampli?er 23, there- . 
by to reduce the gain of, and increase the width 
of the band offrequencies passed by, this ampli 
?er directly in accordance with this unidirectional 
voltage. The control-bias voltage developed by 
the recti?er 33 being proportional to the ampl‘» 
tude of the total signal input thereto, a substan 
tially uniform desired signal output is obtained 
from the ampli?er 23. - 
In order to control the signal input amplitude ‘output of the 

3 
to the recti?er 33 in accordance with the intensity 
of the received signals and thereby indirectly to 
control the gain and band-pass characteristic of 
the ampli?er 23, this relation being essential to 
obtain the full bene?t of expansion, intermediate 
frequency ampli?er 34 is designed to pass a broad 
band of frequencies including not only the desired, 
signal, but also .all undesiredslgnals which are 
passed by the radio-frequency ampli?er and fre 
quency changer 20 and which‘ have su?lcient 
amplitude to be capable of ‘overloading the fre- ' 
quency changer or causing interference and, pref 
erably, it is most responsive to undesired signals 
on adjacent channels. The recti?er 35 is de 
signed in a conventional manner and operates to 
develop a unidirectional bias voltage proportional 
to the amplitude ‘of the total signalvoltage pro 
portional to the amplitude of the total signal 
voltage supplied thereto. Since, as explained 
above, this bias voltage is effective to adjust the 
ampli?cation in unit 20 inversely in accordance 
with the signal input to the recti?er 35, in the 
presence of interfering signals the amplitude of 
the signal input to the ampli?er 23 and to the 
ampli?er 32 is reduced, with resultant contrac 

. tion of the band width of ampli?er 23. 
The intermediate-frequency limiter 24 com 

prises a circuit so designed as to cut off peaks of 
noise impulses, the amplitudes of which exceed 
the peak value of the desired signal. The peak 
value of the desired signal is twice the peak value 
of its carrier and the limiter is,‘ therefore, de 
signed to operate at that level. The limiter thus 
serves to prevent noise peaks from interfering 
with the operation of the control circuits which 
are coupled toits output circuit. 
The moderately sharp intermediate-frequency 

selector 2! may be of conventional design ‘and 
serves to ‘provide more selectivity in the main 
channel than that of the control channel compris 
ing ampli?er 32. Further, with such an arrange 
ment,the amplitude of the signal applied to the de 
tector 26 is substantially reduced by the selector 
2% when the receiver is slightly of! tune which is, 
of course, desirable. The attenuator 28 is a con 
ventional manual volume levelv control, such as 
is employed in ordinary receivers having auto; 
matic ampli?cation control. 

Referring now to the control circuits of the, 
present invention, for the purpose ‘of detecting 
undesired discontinuous or transient signal dis 
turbances appearing as frequency modulation on 
the desired signal, as, for example, when the re 
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cciver is being tuned, there is connected to the ' 
output circuit of the intermediate-frequency am 
pli?er 32, in the order named, an intermediate 
frequency limiter 37, a broad-band intermediate 
frequency ampli?er 38, a frequency-modulation 
detector 39, and a full-wave recti?er All. The 
output circuit of the recti?er 40 is connected by 
a lead Illa to a control-bias terminal of the sharp 
cutoff audio-frequency ampli?er 21. The limiter 
$3‘ is adjusted to operate at a level so low as to 
compress the carrier and modulation down to a 
constant amplitude which is substantially less 
than the amplitude which the carrier would have 
if the limiter were omitted. This provides not 
only a uniform carrier'amplitude for the fre 
cufency-modulation detector 33, but also substan 
*% ily removes the amplitude modulation, which 

undesired in frecuencmmoduiation detection. 
.- limiter, while desirable, is not, 
‘sever, essential. 
in the operation of part of the system, the 

-.. ampli?ed by the am 
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4 
'pli?er 35 and the undesired disturbances appear 
ing as frequency modulation on the desired signal 
are detected by the detector 39. The detected 
potential from the detector>39is recti?ed by the 
recti?er 40 in such manner as to produce a nega 
tive-biasing potential whenever the desired signal 
carrier is frequency-modulated to a predeter 
mined degree as when the receiver is detuned by 
a substantial amount on either side of resonance, 
and this biasing potential is sovapplied to the 
ampli?er 21 as to quiet the 
the reproduction of the desired signal as well as 
undesired signal disturbances. 
The output circuit of the frequency-modula 

tion detector 39 is also coupled to two additional 
arrangements for controlling other characteris 
tics of the receiver in response to other undesired 
signal disturbances One arrangement com 
prises, connected in the order namedfan audio 
frequency impulse selector 4|, anaudio-frequen 
cy ampli?er 42,’and a full-wave recti?er 43 hav 
ing a negligible time constant. The selector 4| 
is designed to be somewhat more responsive to 
higher audio frequencies than to lower frequen 
cies, since noise, such as rapidly recurring im 
pulses or steady background noise, ordinarily ' 
has most of its power in the higher audio-fre 
quency range. The selector 4|, therefore, is pref 
erably, of the high-pass type and, further, has 
a so-called ",‘negative delay". The last-men 
tioned characteristic accelerates its response to 
sharp impulses vand thereby renders the control 
for such impulses more effective. ' 
After selection in the selector 4|, the undesired 

signal disturbances are further ampli?ed in the 
ampli?er 42 and instantaneously recti?ed with 
negligible time lag by the recti?er 43, thereby to 
develop transient negative-biasing potentials 
which closely follow the undesired signal dis 
turbances.- This negative transient potential is 
applied directly, by way of a suitable lead 44, to 
the audio-frequency ampli?er 30 instantaneously 
to quiet the receiver during a sharp impulse. 
The negative-biasing potentials developed by the 
recti?er 43 are also applied to the negative con 
trol terminal of the intermediate-frequency am 
pli?er 23 and to two biasing terminals of the 
audio-frequency ampli?er 29 by way of leads 
45,. 45, and 41, which include resistors 45a, 45a, 
and 4111, respectively, for smoothing out these 
potentials and provide steady biasing potentials, 
as distinguished from the transient potential ap 
plied over the lead 44. The left-hand biasing ter 
minal of the ampli?er 29 represents a connec 
tion whereby the gain and the band width may 
be decreased by the application of a negative 
bias voltage. The right-hand terminal repre 
sents a connection whereby the band width may 
be decreased and the gain increased by the ap 
plication of a negative-bias voltage. The bias 
ing potentials applied to these terminals are de 
veloped by control circuits of the present inven 
tion, as hereinafter further described, and are 
proportioned to cause negligible resultant change 
in gain while adjusting the band width. There. 
fore, the steady potentials derived from recti?er 
43 serve to reduce the. width of the band of fre 
quencies passed by the ampli?ers 23 and 29 when 
the average noise is su?lciently great to make 
such control desirable. 
The ?nalcontrol arrangement, which is also 

coupled to the output circuit of the frequency 
detector 39, includes, in the order named, a 
beat-note selector 49, a beat-note amplifier 45, 
and a beat-note recti?er N. The selector 48 is 

‘ selected beat notes are 

receiver or suppress ' 

2,152,516 
designed to be most responsive at frequencies of 
approximately 10 kilocycles and higher and thus 
serves to select beat notes produced by car 
riers on adjacent channels 10 kilocycles or more 
at either side of the desired signal carrier. ThQe 

thereupon ampli?ed by 
the ampli?er 49 and recti?ed by the recti?er 50 
to develop steady biasing potentials. These po 
tentials are applied, by way of leads 5|, 52, and 
53, to supplement the biasing potentials applied 
from the recti?er 43 by way .of the leads 45, 
46, and 41, respectively, and to ensure sufficient 
contraction of the frequency bands passed by the 
ampli?ers 23 and 29 substantially to avoid the 
e?fects of beat-note interference. Diodes 51a, 
52a, and 53a are preferably included in the leads 
5|, 52, and 53, respectively, so that the connec 
tions will not by-pass the biasing voltages from 
the recti?er 43 when the latter are the greater. 
While the diodes may be replaced by isolating 
resistors, the use of the diodes renders itpos 
sible to disconnect the arrangement including 
the beat-note selector ampli?er and recti?er 
without affecting the normal operation of the. 
remainder of the receiver. ‘ 

In Fig. 4 there are illustrated in detail repre 
sentative circuits embodying the present inven-_ 
tion which may be employed in the receiver ex 
empli?ed in Fig. 3, similar reference numerals 
being applied to corresponding stages in the two 
?gures. It will, of course, be understood that 
these detailed circuits are shown simply by way 
of illustrating one satisfactory embodiment of 
the invention and that any other suitable equiv 
alent circuits may be substituted therefor, if de-_ 
sired. As illustrated, the ampli?er 23 comprises 
a tuned input circuit 55 loosely inductively cou 
pled to the output‘ circuit 56 of the unit 20 and 
a. tuned output circuit 51 loosely inductively cou 
pled to a tuned input circuit 58 of the intermedi 
ate-frequency limiter 24. The input and output 
circuits 55 and 51 are coupled both forwardly 
and backwardly by means of directive coupling 
means, such as vacuum tubes 59 and 60, respec 
tively, input electrodes of the tube 59 being cou 
pled to the circuit 55 and its output electrodes 
coupled to the circuit 51 and the input electrodes 
of the,tube 50 being coupled to circuit 51 by 
means of a winding 62, and its output electrodes. 
being inductively coupled back to the input cir 
cuit 55 by means of a winding 63. Each of, the 
circuits 55, 51, and 58 is tuned to the intermedi 
ate-frequency at which the receiver is operated. 
Preferably, the circuits 55 and 51 are relatively 
sharply tuned and have a very low power factor, 
while the circuit 55 is broadly tuned and has a 
higher power factor. 
By utilizing the tube 59 in the forward cou 

pling means of the ampli?er 23 with no phase 
reversals in its couplings with the circuits 55 
and 57, the alternating voltages appearing across, 
the circuit 51 are substantially reversed in phase 
with respect to the voltages across the input cir— 
cuit 55 at frequencies in the vicinity of the reso~ 
nant frequency of ‘the circuits, at which fre~ 
quencies these circuits are of high impedance 
and are substantially resistive. A second phase 
reversal is secured in the backward path in the 
tube 80 and a third reversal is secured in the 
coupling between the inductance 63 and the in 
put circuit 525, so that the voltages impressed on 
the input circuit 55 through this'backward cou 
pling path are substantially reversed in phase, at 
the frequencies indicated, with respect to the 
input voltage directiy impressed on this circuit. 
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9,158,515 
and the system is degenerative to a maximum 
degree at the intermediate frequency. . ' 

At frequencies above the resonant frequency 
of the circuits 55 and 51, these circuits are ca 
pacitively reactive so that the voltages at these 
frequencies across the circuit 51 lag the input 
voltages by phase angles approaching 90 degrees. 
The feed-back voltages at these frequencies im 
pressed on the circuit 55 are similarly retarded by 
an additional phase angle also approaching 90 
degrees, so that the feed-back voltages approach 
phase coincidence with the input voltages at 
these frequencies and the coupling system is re 
generative therefar. At frequencies below the 
resonant frequency of the circuits 55 and 51, 
these circuits are inductively reactive and a simi 
lar phase shift occurs, but in opposite ‘sense, 
so that the system is also regenerative at these 
frequencies. However, at these limiting fre 
quencies, the impedances of the circuits 55 and 
51 are much less‘ than at resonance, the trans_ 
mission eiilciency of the amplifier 23 being re 
duced and the amplitude of the feed-back volt 
age also being reduced, so that, while the system 
is regenerative, it is entirely stable in operation. 
At frequencies intermediate the limiting fre 
quency just described, the feed-back voltages 
have intermediate phase angles with respectto 
the input voltages and the feed-back character 
istic of the system has a gradual transition from 
degeneration to regeneration. Hence, the re 
sultant reduction in amplitude of the frequencies 
near the intermediate frequency and the increase 
in amplitude of the frequencies substantially 
above and below the intermediate frequency im 
part to the system a band-pass frequency char 
acteristic like that of inductively coupled tuned 
circuits. ‘ 

By adjusting the forward and backward cou 
pling reactions between the resonant input and 
output circuits of the ampli?er 23, the ampli? 
cation obtained between the terminal circuits 
thereof and the shape of the width of the band 
pass characteristic may be controlled as desired. 
Such coupling control is procured, in accordance 
with the present invention, by varying the bias 
potentials applied to the control electrodes of the 
tubes 59 and 60, a positive biasing potential being 
applied to the tube 60. from the recti?er 33 and 
a negative-biasing potential being applied to. the 
tube 59 from the recti?ers 43 and 50, to control 
the ampli?cation and band-pass characteristic 
of the ampli?er 23, as described above. 
The intermediate-frequency limiter 24 com- 

prises the tuned input circuit 58 and a diode 
limiter tube 64 connected thereacross. . A source 
of biasing voltage, indicated by a battery‘ 54a, 
is included in the cathode circuit of the diode 
64 and provides this tube with a positive cathode 
bias, the peak value of which is equal to the peak 
voltage of the signal or twice the peak voltage of 
the unmodulated carrier itself, was to by-pass 
the peaks of noise impulses which exceed this 
value and prevent their interfering with the 

' operation of succeeding stages of the system. An 
additional output winding 55 is also included in 
parallel with the circuit 58, which is designed to 
provide a very high impedance and preferably is 
broadly tuned so as not to a?ect the band width 
passed by the system. 
The stages 25, 26, 21, and 28 are substantially I 

conventional in design and operation. The se 
lector 25 comprises a moderately sharp parallel 
resonant circuit 66 having its inductance winding 
coupled to the winding 65 of the limiter 24. The 
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detector 26 may be a conventional diode recti?er 
61 connected as shown across the circuit 66 by 
way of load resistance elements 68. The ampli 
?er 21 is a conventional sharp cutoff vacuum 
tube- ampli?er 69 having its input circuit con 
nected to the load circuit of the detector 26. The 
manual attenuator 28 comprises a conventional 
resistance voltage divider 10 included in the out 
put circuit of the ampli?er 69, by adjustment of 
which the volume level output of the receiver may 
‘be controlled in the usual manner. 

The adjustable band-pass audio-frequency am 
pli?er 29 comprises an arrangement the ‘con 
struction and operation of which are somewhat 
similar to that of the ampli?er 23, but which is 
adapted for audio-frequency operation instead 
of intermediate-frequency operation. The am 
pli?er 29 includes a forward coupling tube ‘H and 
a backward coupling or feed-back tube 12. At 
tenuation of the frequencies is provided by means 
of a resistance-reactance network which limits 
the transmission of very low or very high audio 
frequencies and in this respect the arrangement 
is quantitatively quite different from that of the 
ampli?er 23. More particularly, the input circuit 
of the tube ‘ll includes a series resistor ‘Na and 
series and parallel condensers ‘l3 and H, respec 
tively. These condensers attenuate the low and ' 
high audio frequencies, respectively. The anode 
circuit tube 1| includes a primary winding 15 of 
an audio-frequency transformer ‘it and a trap 
circuit, comprising a winding 'i'l and condenser 
18 in series, connected across the winding ‘I5. 
The trap circuit is tuned to 10 kilocycles, which 
is the usual frequency difference between car 
riers on adjacent channels. A part of the volt 
age developed across the winding “i5 is coupled by 
way of a blocking condenser 19 to the grid of the 
tube 12. A resistor 8| is included in the cathode 
circuit of the tube ‘I2 so that an audio-frequency 
voltage is built up thereaoross. This voltage is 
coupled back by way of a resistor 82 to the grid 
of the tube ‘Ii to secure feedback which, due to 
phase shifts effected by the forward and back 
ward couplings, similar to those, referred ‘to in 
connection with the ampli?er 23, is degenerative 
at the mean audio frequencies, but regenerative 
at lower and moderately higher audio frequen 
cies. The feedback is degenerative also at fre 
quencies higher than the resonant frequency of 
the trap circuit and this is a desirable condition, 
since it is desired to attenuate such high fre 
quencies. A grid-leak resistor 83 is connected 
to the control grid of the tube ‘H and this resistor 
and the resistor 80 are by-passeci to ground by 
way of audio-frequency byupass condensers 84 
for the purpose of smoothing out biasing poten 
tials applied to the control grids of the tubes H 
and 12, as hereinafter explained. These tubes 
are preferably similar and of the gradual cutoif 
type. The cathode of each of the tubes ‘II and 
‘I2 is- initially biased positively to prevent the. 
flow of grid current on the signal peaks, 
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The audio-frequency amplifier 29, under the - 
conditions just described, is adjusted to provide 
the maximum desired band width by virtue of 
the feedback through the tube 12. The band 
width is reduced by the application of negative 
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biasing potential to the grids'of both of the , 
tubes, less potential being applied to the tube ‘H 
than to the tube 12, and these potentials being 
proportioned to maintain the overall gain sub 
stantially constant at frequencies in the middle 
of the audio-frequency range. 
The ampli?er 30 comprises a conventional 
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push-pull arrangement including sharp cutoilf 
vacuum-tube ampli?ers 85 and 86 having their 
control electrodes connected to the secondary 
winding 81 of the audio-frequency transformer 
16. The output circuits of tube 86 are coupled 
in theusual manner by way of an audio-fre 
quency transformer calm the loud-speaker of the 
system. 
The intermediate-frequency ampli?er 32 and 

recti?er 33 are substantially conventional circuit 
arrangements and preferablyinclude a pentode 
ampli?er 39 having its control grid coupled to 
the limiter circuit 24 by way 01 a suitable cou 
pling condenser 90 and leak resistor SI and in 
cluding .an inductance winding 93 in its anode 
circuit. The recti?er 33 comprises a diode 94 
having an input circuit including a winding 95 
coupled to the winding 93 and a load circuit in- , 
eluding a resistor 96 and by-pass condenser 91. 
The ampli?er 32 is broadly selective by virtue of 
its coupling to the limiter 24. A unidirectional 
voltage is developed by the recti?er 33 across the 
resistor 96 which is variable in accordance with 
the intensity of desired and undesired signal 
voltages in the output of the limiter circuit. A 
portion of the unidirectional voltage across re 
sistor 96 is applied by way of the resistor SI as 
a positive grid bias to the control grid of the 
ampli?er 89 to provide a reverse automatic am 
pli?cation control, that is, to increase its ampli 
?cation with increased bias voltage and thereby 
to secure a substantially level ampli?cation con 
trol. In United States Letters Patent No. 
2,050,679, granted August 11, 1936 on an appli 
cation of Harold A. Wheeler, there is described 
in detail a system embodying a reverse auto 
matic ampli?cation control arrangement similar 
to that illustrated, and reference may be had to 
that patent for a detailed disclosure of the prin 
ciples involved in such a control. . ’ 

By means of a second connection to the re 
sistor 96 .of the recti?er 33 and by way of a suit 

' able lead 33a including a ?lter resistor 99 and 
the feed-back winding 62 of the ampli?er 23, a 
positive-bias voltage is also applied to the control 
grid of the backward coupling tube 60 of the 
ampli?er 23 to increase the degenerative feed 
back and thus to reduce the gain and increase 
the band width 01' this ampli?er with increasing 
signal input to the recti?er 33, as described 
above. The net result of» this arrangement is 
that there is obtained a substantially uniform 
carrier input to the limiter 24 for obtaining satis 
factory limiting action and for translation to the 
subsequent stages of the system. 

Referring now to the control arrangement in 
cluding the stages 31, 38, 33, and 40, the limiter 
31 comprises a broadly tuned resonant circuit 
I00 of high impedance loosely coupled by means 
oi’ a small condenser IM to the output circuit of 
the ampli?er 32. Connected across the circuit 
I00 is a diode I02 having a battery I03 included 
in its cathode circuit to provide a small positive 
bias for determining the signal level of the limit 

» ing operation. Due to this bias, the voltage across 
- the circuit I00 is limited to a value which is con 
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siderably less than the carrier voltage which 
would otherwise exist across the circuit. "The 
ampli?er 38 comprises a pentode ampli?er'tube 

I I04 having its input circuit connected across the 
limiter circuit I00, I02. The frequency-modula 
tion detector 38 comprises a frequency-discrimi 
rating network I06 and diode recti?ers I 01 and 
I08. The discriminating network includes ‘three 
inductance windings I03, I I0, and II I, of which 
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the windings I09 and H0 are preferably closely 
coupled and the winding III is moderately or 
loosely coupled to the winding I09 and inci 
dentally coupled to the winding H0. The wind 
ings I09 and III are included in resonant cir 
cuits H2 and H3, respectively. The circuit II2 
includes a shunt resistor II2a to reduce its 
selectivity. The winding H0 is connected at one 
‘end to an intermediate tap on the winding I II 
and its opposite end is connected to the cathodes 
of diodes I01 and I08 by way of load circuits 
including resistors Ill and intermediate-fre 
quency by-pass condensers H5, as shown, the 
junctions between the condensers H5 and resis- - 
tors I I4 being by-passed to ground by condenser 
I I8. Each of the two recti?ers thus receives the 
voltage 01' the winding III and half the voltage 
of the winding III, the winding I II being con 
nected differentially in the two recti?er circuits 
providing the well-known type 0! frequency dis 
criminator dependent upon the phase relations 
of the primary and secondary voltages to obtain 
asymmetrical frequency characteristics. 
A center tapped resistor I I1 is connected across 

the load circuits of the two recti?ers and its 
center tap is grounded so that equal and opposite 
recti?ed voltages relative to ground are obtained 
from its terminals. While this expedient is ordi 
narily not employed in frequency detectors, it is 
utilized here in order to obtain an output voltage 
which is balanced relative to ground. 
The full-wave recti?er 40 comprises two diodes 

II 3 and I20. having their cathodes connected 
to opposite ends of resistor II‘! by way of series 
resistor I2I, by-passed to ground for audio fre 
quencies by condensers I22. A battery I2! is 
‘included in the recti?er circuit,‘ as shown, in 
order to suspend the operation of diodes Ill and 
I20 until the recti?ed output exceeds a. pre 
determined small threshold value. The full-wave 
rectified output ‘of diodes II! and’ I20 appears 
across a resistor I20 in their common load circuit. 
When the receiver is properly tuned, the output 

of the detector 39 comprises only audio-frequency 
components which do not reach the full-wave 
recti?er 40. As the receiver is substantially de 
tuned, however. undesired signal disturbances are 
developed as the result of the dissimilarity oi’ 
the sidebands passed by the system,v as well as 
the variation in the locally generated oscillation 
frequencies, and these disturbances appear as 
both amplitude and frequency modulation on 
the desired signal carrier. The unidirectional 
potential in the output of the detector 3!, there 
fore, increases beyond the suspender bias and 
a unidirectional voltage is developed by the 
recti?er 40 across the resistor I20. ‘ This potential 
is applied by way of a suitable lead 00a including 
a series ?lter resistor I20 to the control grid of 
the tube 00 of the sharp cut-oil audio-frequency 
ampli?er 21, thereby serving to reduce the con 
ductance of this tube to zero and thus quiet the‘ 
receiver when the receiver is substantially on 
tune. 
In the control arrangement including the stages 

ll, 42, and 43, the audiod’requency impulse le 
lector 4| comprises the primary winding I 20 of a 
transformer I30 having a center tap connected 
to ground, shunt resistors I 3! connected between 
its opposite ends and ground, and series con 
densers I32 connected between its opposite ends 
and the terminals of the output resistor II‘! o! 
the frequency-modulation detector 30. This com 
bination of elements is very broadly resonant at 
frequencies in the upper part 01' the audio-fre 
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quency range. The network is somewhat more 
responsive to noise'than to signal modulation 
which might accidentally get into these control 
circuits. . 
The audio-frequency amplifier 42 comprises a 

vacuum tube I33 having its input circuit coupled 
to the secondary winding I34 of transformer I30, 
and the primary winding I35 of an audio-fre 
quency transformer I36 included in its output 
circuit. The full-wave recti?er 43 comprises two 
diodes I39 and I39 connected to the secondary 
winding I40 of the transformer I36 and having 
a load circuit comprising resistors HI and I42. 
A delay bias is applied to the cathodes of the 
diodes I38 and I39 from a suitable source, such 
as a battery I43. Undesired signal disturbances 
selected by the selector “I and ampli?ed .by the 
ampli?er 42 are recti?ed in the recti?er 43 with 
negligible time delay to develop unidirectional 
voltages across the resistors HI and I42. The 

vvoltage developed across the two resistors is 
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applied by way of the lead 44 directly to the 
control grids of the ampli?er tubes 86 and by 
way of the leads 45 and 46 including resistors 
45a and 46a, respectively, to the control grid of 
the forward coupling tube 59 of the ampli?er 
23 and to the control grid of the feed-back 
coupling tube 12 of the audio-frequency ampli 
?er 29. The potential developed across the re 
sistor I42, is applied by way of the lead 41 in 
cluding the resistor 41a to the control grid of the 
forward coupling tube ‘II of the ampli?er 29. 
In this manner the biasing voltages developed by 
the recti?er 43 in response to sharp noise impulses 

, are applied with negligible time delay to the ampli 
?er 30 to reduce its conductance substantially 
to zero and thereby quiet the receiver for the 
duration of the ‘impulses, while the biasing volt 
ages developed in response to the average noise 
received controls the ampli?ers 23 and 29 to 
reduce the width of the frequency bands passed 
thereby su?iciently to substantially avoid the 
effect of such noise. as described above. 
In the arrangement including the stages 48, 49, 

and 50, the beat-note selector 48 comprises a 
_ transformer I44, the primary winding I45 of 
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which has a center tap connected to ground and 
is connected across the output resistor II‘! of the 
detector 39 by way of coupling condensers I46. 
The secondary winding I41 of transformer I44 
is connected in series with an uncoupled in 
ductor I48 and a condenser I50 to form. a cir 
cuit most responsive at frequencies of about 10 
kilocycles and higher for selecting beat notes 
produced by carriers in adjacent channels 10 
kilocycles or more at either side of the carrier, as 
previously explained. More particularly, the 
beat-note selector 49 has the characteristic of a 
high-pass ?lter which is unresponsive at fre 
quencies substantially below 10 kilocycles, has a 
peak at 10 kilocycles, and is also responsive at 
higher frequencies, such as 20 or 30 lrilocycles. 
The ampli?er 49 comprises a conventional am 

pli?er tube I5I, its input circuit being connected 
across the beat-note selector circuit and its anode 
circuit including-the primary winding I52 of a 
transformer I49. The recti?er 50 comprises a 
conventional diode L54 connected to the sec 
ondary winding I55 of transformer I49 and hav 
ing a load circuit including resistors I56 and 
I51 shunted. by a condenser I58.’ 
Beat notes resulting from the beating of ad 

jacent undesired signal carriers with the desired 
signal carrier and frequencydetected by the de 
tector 39 are selected by the selector 48, ampli?ed 

‘ impulse selector 4I-, 

by the ampli?er 49, and ‘recti?ed by ‘the recti?er 
50 to develop negative unidirectional biasing po 
tentials across the resistors I56 and,l51. The 
potentials developed across these two resistors is 
applied by way' of the leads 5I and 45 to the con 
trol grid of the forward coupling tube 59 and ,by 
way of the leads 52 and 46 to the control grid 
of the backward coupling tube 12 in the ampli 
?er 29. The potential developed across the re 
sistor I56 is applied by way of leads 53 and 41 
to the control grid of the tube 1I. These biasing 
potentials serve to supplement the biasing po 
tentials applied from the recti?er 43 to ensure 
su?icient contraction of the widths of the fre 
quency band passed by the ampli?ers 23 and 29' 
to avoid substantially the effect of the beat-note 
interference, ‘to which this control arrangement is 
responsive. The diodes 5Ia, 52a, and 53a are' 
included in the biasing leads and function as. 
described with reference to Fig. 3. 

All‘ of the detectors employed in the system 
are preferably linear detectors with respect to 
their essential characteristics.’ In the amplitude 
detectors, linear recti?cation is obtained in the 
usual manner by loading the diodes with high 
resistance. The frequency-modulation detector 
39 should have, in addition, substantially linear 
discriminator characteristics over a frequency 
range of about 20 kilocycles centered on the inter 
mediate frequency. The output of the detector 
39 is then proportional to the frequency modula 
tion as long as it does not exceed 10 kilocycles 
from the mean. 
Operating potentials are supplied for the var 

ious tubes of the system from suitable sources in 
conventional manner, batteries having been in 
dicated in the drawings for this purpose. 

Since the particular operations of the various 
control arrangements have already been de 
scribed in connection with the above detailed de 
scription of the apparatus, repetition thereof is 
unnecessary. To summarize, however, when un 
desired signal disturbances of the various differ 
ent kinds are received, they frequency-modulate 
the desired signal and this signal is ampli?ed by 
the ampli?er 32, limited as to its amplitude by 
the limiter 31. further ampli?ed in the ampli?er 
38, and the frequency 'modulation is detected by 
the ‘detector 39. ‘When these undesired signal 
disturbances are such as are caused by improper 
tuning of the receiver, they are recti?ed by the 
recti?er 40 and applied to the ampli?er 21 to 
cut off the conductance thereof and substantially 
suppress the reproduction of both the undesired 
signal components and the desired signal during 
such mistuning. When the signal disturbances 
are electrical transients or are of the continuous 
type and distributed throughout the modulation 
frequency range, they are translated ‘from the 
frequency detector 39 to the audio-frequency 

are selected therein ‘and 
thereupon ampli?ed in the ampli?er 42, and 
recti?ed in the recti?er 43. Control voltages are 
thus developed which are proportional‘ to the 
undesired disturbances of the continuous type 
and these voltages are applied to the ampli?ers 23 
and 21 to contract‘ the width of the bands of 
frequencies passed by these stages of the system 
in accordance with the amplitude of such un 
desired signal ‘disturbances, thereby to reduce 
the e?ects thereof. Control voltages are also 
thus developed by the recti?er 43 responsive to 
the electrical transients of short duration and 
this voltage is applied directlyto the ampli?er 
30 to cut off this ampli?er and thereby suppress 

20' 

25 

30 

as 

40 

45 

50' 

65 

60 

65 

70 



10 

15 

8 . 

the reproduction of both the desired and un 
desired signals for the duration of such tran 
sients. ' 1 1 

When the undesired signal disturbances are 
such as are caused by the presence of an un 
desired signal on a carrier frequency adjacent 
the desired signal-carrier frequency, or, in other 
words, such as result in 10 kilocycle beat notes, 
these beat notes are detected by the frequency 
detector 39, selected by the selector 48, ampli?ed 
by the ampli?er 49, and recti?ed by the recti?er 
50. The unidirectional voltages thus developed 
are applied to supplement the 'control voltages 
developed by the recti?er 43 and applied to the 
ampli?ers 23 and 29 and effect the required 
contraction of the width of the band of fre— 

' quencies passed by these ampli?ers to avoid the 
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effects of such beat-note interference. 
While there have been described what are at 

present consideredto be the preferred embodi 
ments of this invention, it will be obvious to 
those skilledin the art that various changes and 
modi?cations may be made therein without de 
parting from the invention, and it is, therefore, 
aimed in the appended claims to cover all such 
changes and‘modi?cations as fall within the true 
spirit and scope of the invention. 
What is. claimed is: ‘ 

1. A modulated-carrier signal receiver [com 
prising means for selecting a carrier having a 
?rst characteristic type of modulation represent 
ing a desired signal and subject to modulation 
of said ?rst type and of a second characteristic 
type by undesired signal disturbances, means for 

,- selectively' detecting and utilizing said selected 
carrier modulation of the ?rst type to reproduce 
the desired signal, and means for selectively de 
tecting and utilizing only said selected-carrier 
modulation of the second type so to control the 
characteristics of the receiver as to reduce the 
eifects' of said undesired signal disturbances. 

2. A modulated-carrier signal receiver com 
prising means for selecting a carrier having am-' 
plitude modulation-representing a desired signal 
and subject to both amplitude modulation and 
frequency modulation by undesired signal dis 
turbances, means for selectively detecting and 
utilizing said amplitude modulation to reproduce 
the desired ‘signal, and means -for selectively de 
tecting and utilizing only said frequency modu 
lation so to control the characteristics of the re 
ceiver as to reduce the e?'ects of said undesired 
signal disturbances. 

3. A modulated-carrier signal receiver com 
prising means i'or selecting a carrier having i're-v 
quency' modulation representing a desired signal 
and subject to both irequencyvand amplitude 

' modulation by undesired signal. disturbances. 

to 
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means for selectively detecting and utilizing said ' 
frequency modulation to reproduce said desired 
signal, and means for selectively detecting and 
utilizing only said amplitude modulation so to 
control the‘ characteristics of said receiver asto 
reduce the e?ects of said undesired signal dis 
turbances. ‘ . ‘ 

4- A modulated-carrier signal receiver com 
prising means for selecting a carrier ‘having a 
?rst characteristic type of modulation represent 
ing a desired signal and subject to modulation 
of said ?rst type and or a second characteristic 
type by substantially continuous undesired signal 
disturbances, means including a band-pass selec 
tor for selectively detecting, and utilizing said 
modulation of the ?rst type to reproduce thedeJ 
sired signal, and means lelectively responsive 7 

2,152,515 
only, to modulation of said carrier of said second 
type for adjusting the width of the band or fre 
quencies passed by said selector substantially to 
reduce the e?ect of said undesired signals. 

5- A modulated-carrier signal receiver com 
prising means for selecting a carrier having a 
?rst characteristic type of modulation represent 
ing a desired signal and subject to modulation 
of said ?rst type and of a second characteristic 
type by substantially continuous undesired sig 
nals on carriers adjacent the desired signal car 
rier, means including a band-pass selector for se 
lectively detecting and utilizing said modulation . 
of the. ?rst type to reproduce the desired signal, 
and means selectively responsive only to modu 
lation of said carrier of said second type for ad-.~ 
justing the width of the band of frequencies 
passed by said selector substantially to reduce 
the eifect of said undesired signals. 

6- A modulated-carrier signal receiver com 
prising means for selecting a carrier having am 
plitude modulation representing a desired signal 
and subject to both amplitude and frequency 
.modulation by substantially continuous signal 
disturbances, means including a band-pass selec 
tor for selecting, detecting, and utilizing said am- ‘ 
plitude modulation to reproduce the desired sig 
nal, and means selectively responsive only to said 
frequency modulation of said carrier for adjust 
ing the width of the band of frequencies passed 
by said selector in accordance with said unde 
sired signal disturbances, thereby to reduce the 
effects thereof. 

7. A modulated-carrier signal receiver com 
prising a main signal-translating channel includ 
ing means for selecting a carrier having a ?rst 
characteristic type of modulation representing a 
desired signal and subject to'modulation of said. 
?rst type and of a second characteristic type by 
undesiredv signal disturbances, means for selec 
tively detecting and utilizing said selected-carrier 
modulation of the. ?rst type to reproduce the de 
sired signal, adjustable means for reducing the 
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e?ects of said undesired signal disturbances, an ' 
auxiliary signal-translating channel comprising 
means for selectively detecting only modulation 
of said carrier of said second type, and means 
for utilizing. said selected-carrier modulation of 
said second type for controlling said. adjustable 
means. 

45 

50 8- A modulated-carrier signal receiver com~ . 
prising a main signal-translating channel includ 
ing means for selecting a carrier having‘a ?rst 
‘characteristic type of modulation representing a 
desired signal and subject to modulation oi.’ said 

55 ?rst type and of a second characteristic type by ' 
substantially continuous undesired signal disturb 
ances, an adjustable band-pass selector for trans 
lating said desired signal and means for detect 
ing and utilizing ‘said modulation of said ?rst type 
to reproduce the desired signals, an" auxiliary 
signal-translating channel coupled to said select 
ing means and including means for selectively 

' detecting only modulation 01' said carrier of said 
second type, and means for utilizing said modu 
lation of said second type for so adjusting the 
width of the band of frequencies passed by said 
selector as to reduce substantially the e?ects of 
said disturbances. 

9. A modulated-carrier signal receiver comprise 
ing a main signal-translating channel including 
means for selecting a carrier having amplitude 
modulation representing a desired signal and sub 
ject to both amplitude modulation and frequency 
modulation by substantially continuous undesired 
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signal disturbances; an adjustable band-pass se 
lector for translating said desired signal, means 
for selectively detecting and utilizing said ampli 
tude modulation to reproduce the desired signal. 
an auxiliary signal-translating channel coupled 
to said selecting means and including means for 
selectively detecting only said frequency modula 
tion, means for rectifying the detected frequency 
modulation to develop a control-bias voltage 
variable in accordance with the amplitude of said 
undesired signal disturbances, and means for 
utilizing said bias voltage for adjusting the width 
of the band of frequencies passed by said selector 
substantially to reduce the e?'ects of said dis 
turbances. ' ‘ 

10. A modulated-carrier signal receiver com 
prising a main signal-translating channel includ 
ing means for selecting a carrier having a ?rst 
characteristic type of modulation representing a 
desired signal and subject to modulation of said 
?rst type and of a second characteristic type by 
substantially continuous undesired signals on the 
carrier adjacent the desired signal carrier, an 
adiustable band-pass selector for translating said 
desired signal, means for detecting and utilizing 
said modulation of the ?rst type to reproduce 
the desired signal, an auxiliary signal-translating 
channel coupled to said selecting means and in 
cluding means responsive only to modulation of 
the carrier of said second type for developing a 
control-bias voltage variable iii accordance with 
said undesired carrier, and means for utilizing 
said bias voltage for adjusting the width of the 
band of frequencies passed by said selector sub 
stantially to reduce the effects thereof. 

11. A modulated-carrier signal receiver com 
prising a main signal-translating channel includ 
ing means for selecting a carrier having ampli 
tude modulation representing a desired signal 
and subject to both amplitude and frequency 
modulation by substantially continuous undesired 
signals on carriers adjacent the desired signal 
carrier, an adjustable band-pass selector for 
translating said desired signal, means for detect 
ing and utilizing said amplitude modulation to re 
produce the desired signal, an, auxiliary signal 
translating channel including means‘ for selec 
tively detecting only said frequency modulation 
vto develop beat-note signals variable in accord 
ance with the amplitude of said undesired signals, 
and means for utilizing said beat-note signals to 
adjust the width of the band of frequencies passed 
by said selector substantially to reduce the effect 
of said undesired signals. a 

12. A modulated-carrier signal receiver com 
prising means for selecting a carrier having a 
?rst characteristic type of modulation represent 
ing a desired signal and subject to modulation 
of said ?rst type and of a second characteristic 
type by undesired signal disturbances of a dis 
continuous character, means for selectively de 
tecting and utilizing said modulation of said ?rst 
type to reproduce the desired signal, and means 
responsive only to said modulation of said carrier 
of said second type for substantially suppressing 
the reproduction of both the desired signal and 
said undesired signal disturbances for the dura 
tion of said disturbances. 

13. A‘ modulated-carrier‘ signal receiver com 
prising a main signal-translating channel includ 
ing means for selecting a carrier having a ?rst 
characteristic type 0! modulation representing’ a 
desired signal and subject to modulation of said 
?rst type and of a second characteristic type by 
undesired signal disturbances of a discontinuous 

character and means including an ampli?er for 
detecting, amplifying, and reproducing the de 
sired signal, an auxiliary signal-translating chan 
nel coupled to said selecting means and includ 
ing means for selectively detecting only modula 
tion of said carrier of said second type, and means 
having negligible time delay for utilizing said 
modulation of said second type to reduce the con 
ductance of said ampli?er substantially to zero, 
thereby substantially to suppress the reproduc 
tion of both the undesired disturbances and said 
desired signal for the duration of said disturb 
ances. ‘ 

14. A modulated-carrier signal receiver com 
prising tunable means for selecting a carrier hav 
ing a ?rst characteristic type of modulation rep 
resenting a desired signal and subject to modu 
lation of said ?rst type and of a second charac 
teristic type by undesired signal disturbances 
caused by mistuning of said selecting means, 
means for selectively detecting and utilizing said 
modulation of the ?rst type to reproduce the de 
sired signal, and means selectively responsive to 
modulation of the second_ type for substantially 
suppressing tl'l reproduction of both the unde 
sired signal disturbances and said desired signal 
when said selecting means is mistuned. 

15. A modulated-carrier signal receiver com 
prising a main channel including tunable means 
for selecting a carrier having amplitude modu 
lation representing a desired signal and subject 
to both amplitude and frequency. modulation 
by discontinuous undesired signal disturbances 
caused by mistuning of said selecting means, 
means including an ampli?er for detecting, am 
plifying, and utilizing said amplitude modulation 
to reproduce the desired signal, a control chan 
nel coupled to said selecting means and includ 
ing means for selectively detecting only said fre 
quency modulation, and means having negligible 
time delay for utilizing said frequency modula 
tion to reduce the conductance of said ampli?er 
substantially to zero, thereby substantially to 
suppress the reproduction of both the undesired 
signal disturbancesand said desired signal when 
said selecting means is mistuned. 

16. A modulated-carrier signal receiver com-_ 
prising means for selecting a carrier having a 
?rst characteristic type of modulation represent 
ing a desired signal and subject to modulation of 
said first type and of a second characteristic type 
by electrical transients, means for selectively de 
tecting and utilizing said modulation oi.’ said ?rst 
type to reproduce the desired signal thereby inci 
dentally reproducing said transients, and means 
selectively responsive only to modulation of said 
carrier of said second type substantially to sup 
press the reproduction of both the transients and 
said desired signal for the duration of said tran 
sients. - 

17. A modulated-carrier signal receiver com 
prising a main channel including means for se 
lecting a carrier having amplitude modulation 
representing a desired signal and subject to both 
amplitude and frequency modulation by electrical. 
transients, means including an ampli?er for am 
plii’ying, detecting, and utilizing said amplitude 
modulation to reproduce the desired signal there 
by incidentally reproducing said transients, a con 
trol channel coupled to said selecting means and 
including means for selectively detecting only 
said frequency modulation, and means having 
negligible time delay for utilizing said frequency 
modulation to reduce the conductance of said 
ampli?er substantially to zero, thereby substan~ 
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tially to suppress the reproduction of both said 
transients and said desired signal for the dura 
tion of said transients. 

18. A modulated-carrier signal receiver com 
prising means for selecting a carrier having a ?rst 
characteristic type of modulation representing a 
desired signal and subject to modulation of said 
?rst type and of- a second type by substantially 
continuous undesired signal disturbances and by 
undesired signal disturbances of a discontinuous 
character, means including a band-pass selector 
and an ampli?er for selecting, detecting, ampli 
tying, and utilizing'said modulation of said ?rst 
type to reproduce the desiredsignal, means se 

2,152,515 
lectively responsive only to modulation of said 
carrier of the second type by continuous unde 
sired signals for adjusting the width of the band 
of frequencies passed by said selector substan 
tially to reduce the effects of said continuous dis 
turbances, and means 'responsive only to modu 
lation of said carrier of said second type by said 
disturbances of a discontinuous character for 
controlling said ampli?er substantially to sup 
press the reproduction of all desired and unde 
sired signals for the duration of discontinuous sig 
nal disturbances. ’ 

HAROLD A. WHEELER. 

10 


