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My present invention relates to gain control 
circuits for receivers, and particularly to radio 
receivers of the automatic Volune Control type 
utilizing background noise suppressor arrange 
mentS. 
One of the main objects of this invention may 

be said to reside in a method for improving the 
Selectivity of the background noise SuppreSSOr 
arrangement of a radio receiver, and to addi 
tionally provide the SuppreSSOr With an 'On Or 
off' characteristic With conventional tubes. 
Another important object of the invention is 

to provide in a receiver equipped with an auto 
matic Volume control netWork and an inter-Sta 
tion noise suppressor tube, a plurality of tuned 
circuits and a double diode Which are used to 
control the suppressor tube, and the difference 
in the selectivity between two tuned circuits be 
ing the main factor in determining the frequency 
band over Which the noise SuppreSSOr arrange 
ment Will Operate. 
Another object of the invention is to provide 

a novel device for imparting an “on or off' char 
acteristic to a background noise Suppressor for 
a radio receiver equipped with an automatic vol 
ume control network, the characteristic being 
obtained through a feed back arrangement which 
utilizes an auxiliary tube so connected that aS 
Soon as a little signal potential is applied to the 
detector the tube increases the negative bias. On 
the noise Suppressor tube and permits more Sig 
nal to get through. 
Another object is to provide an automatic con 

trol system for a superheterodyne receiver which 
performs the functions of automatic volume con 
trol, inter-station noise suppression and regula 
tion of the speed of effectiveness of the noise sup 
pressor, the latter function being accomplished 
by the second detector tube, or by an auxiliary 
tube independent of the Second detector. 

Still other objects of the invention are to im 
prove generally the efficiency of automatic Wol 
ume control Systems for radio receivers, and par 
ticularly to provide an improved volume control. 
system which is not only reliable in operation, but 
is readily manufactured and assembled in a radio 
receiver. - 

The novel features which I believe to be chair 
acteristic of my invention are set forth in par 
ticularity in the appended claims. The invention 
itself, both as to its organization and method of 
operation, will best be understood by reference 
to the following description taken in connection 
With the drawings, in which I have indicated 
diagrammatically Several circuit organizations 

(C. 250-20) 
whereby my invention may be carried into effect. 
In the drawings:- . . 
Fig. 1 diagrammatically shows a superhetero 

dyne receiver embodying the invention, 
Fig. 2 is a modified form of the device for im 

parting the “on or off' characteristic to the back 
ground noise SuppreSSOr, 

Fig. 3 is a further modification of the inven 
tion. - 

Fig. 4 is a graphical representation of the 
characteristic of transformer - 64 in Fig. 3. 

Referring now to the accompanying drawings, 
Wherein like reference characters in the differ 
ent figures designate similar circuit elements, it 
is first pointed out that Fig. 1 shows a radio 
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receiving System of the Superheterodyne type, 
the system including a quiet automatic volume 
control arrangement. The latter type of receiver 
instrumentality is used because one of the diffi 
culties encountered in the operation of a radio 
receiver provided with a conventional automatic 
volume control system is the high level of noise 
reproduced when tuning between stations. 
is due to the fact. that an effective automatic 
volume control tends to keep the signal voltage 
at the second detector constant irrespective of 
the received signal strength. 

This 

25 

This characteristic of an automatic volume 
control also gives the effect that when tuning in 
a strong signal from a local transmitter the re 
ceiver appears to lack selectivity. The result of 
this effect from the practical standpoint is that 
in tuning in a local station. With Such a receiver, 
the inexperienced user is likely to leave the re 
ceiver tuned to the side of the desired carrier 
wave thereby causing distortion of the receiver 
program. 
To overcome Such inter-station noises, back 

ground noise Suppressor arrangements of various 
types have been developed. Noise Suppression 
Systems which render some portion of the re 
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ceiver inoperative until a signal of a desired 
strength has been tuned in have been incor 
porated in a number of modern broadcast re 
ceivers. In some of these additional selectivity 
has been used between the automatic volume 
control and noise Suppression Systems. Through 
the use of this latter arrangement the selectivity 
of the noise suppression system can be made such 
that no Sound Will be heard from the receiver 
until it is within one or two kilocycles off reso 
nance with the desired signal. The chief dis 
advantage of Such a System is that the additional 
Selective circuit is independent of the circuits 
which feed the signal to the second detector, 



0 

2 
and, if the alignment of this circuit with the 
other circuits of the receiver is destroyed, it then 
becomes impossible to tune the receiver properly. 

It is the ultimate goal of the arrangements 
shown in the present disclosure to improve the 
Selectivity characteristic of a noise suppression 
System, and, in addition, to provide a method of 
giving such a system an “on and off' character 
istic while using conventional tubes. Consider 
ing, then, the circuit arrangement in Fig. 1 it 
will be observed that the receiver comprises a 
signal collector, such as a grounded antenna, 
circuit, which is followed by a tunable radio fre 
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frequency amplifier '. 
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quency amplifier 2 of conventional design, a 
first detector 3 of any well known construction, 
and an intermediate frequency amplifier net 
work 4, 4. 
The network 3 is fed with locally produced os 

Cillations from the local oscillator “L. O.' The 
Oscillator and first detector may be coupled in 
any desired manner well known in the art. Of 
Course, any other type of frequency changer Inay 
be used. For example, the local Oscillator and 
first detector may be enabodied in a single tube. 
The tuning devices of the anilplifier 2, local 

Oscillator and frequency changer 3 are uni-con 
trolled, and the dotted lines are to be understood 
as designating the uni-control tuning means for 
the tuning condensei's of the signal and local 
Oscillation circuits. The transformer M has 
its primary and secondary Windings tuned to the 
operating intermediate frequency. The tuned 
secondary circuit 5 is connected to the input 
electrodes of the amplifier 4. The coupling trans 
former M" connects the tuned output circuit 
Of tube 4 to the input electiodes of intermediate 

The input circuit of tube 
4' is coupled, through a signal path including con 
denser 6, to the input circuit of the volume con 
trol amplifier D. The latter functions to ampli 
fy the intermediate frequency energy fed from 
the input circuit of the intermediate frequency 
amplifier 4 to the automatic volume control and 
suppressor circuits. The resistor 6 in series with 
condenser 6 serves to supply bias voltage to the 
Signal input grid Of tube D. 
The anode of tube 4' is connected to the tuned 

primary circuit of the coupling transformer M1. 
The tuned secondary circuit 8 is connected be 
tWeen the input electrodes of the Second detector 
tube 9, the tuned windings of the coupling M1 
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being, of course, resonant to the operating in 
termediate frequency. The anode potential for 
tube 9 is derived from the voltage supply net 
Work of the receiver, the audio potential com 
ponent of the denodulated Signal current de 
veloped across load resistor being transmitted 
through coupling condenser 0 to one or more 
Stages of audio amplification, a loud speaker (not 
shown) following the final audio amplifier stage. 
The Voltage Supply netWork includes the two 
bleeder resistors P-P' connected in parallel. 
The letters G and G' designate the ground 

points on the bleeder resistors, and one junction 
Of the resistOS is connected to the positive side 
of the Supply line, while the other junction is 
connected to the negative side. The two resis 
tors in actual practice may be one. 
The automatic Volume control network is of 

a type disclosed and claimed by W. L. Carlson, 
et al., in application Serial No. 648,422, filed De 
cember 22, 1932. Such a network comprises a 
control tube A of the 55 type, also known as a 
duplex diode triode. The latter comprises with 
in a common tube envelope a triode section and 
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a pair of diode sections, all sections having a 
COmmon Cathode and the diode anodes being 
outside the electron stream to the grid and plate 
Of the triode Section. Such a tube is described 
and claimed by T. M. Shrader in application Se 
rial No. 622,140, filed July 12, 1932, Patent No. 
2,058,834 of October 27, 1936. The diode anodes 
of tube A are tied together, the anodes being 
connected through lead 3 and condenser 3’ to 
the anode side of the tuned output circuit 4 of 
tube D. 
The plate of tube A is connected by lead 50 

to a positive potential point on the resistor P', 
the ?athode lead returning to the negative side 
of the bleeder through ground. A resistor Ri is 
inserted in the cathode lead of tube A to main 
tain the cathode at a predetermined positive po 
tential above ground when signals below a de 
sired intensity level are received. Between the 
diode anodes of tube A and the ground side of 
its cathode are connected three resistor Sec 
tions R2, R3, R4 in series. The grid of the ampli 
fier 2 is connected to the junction of resistors R2 
and R3 through lead 5, while the signal grids 
Cif the tubes 3 and 4 are connected to the junction 
of resistois R3 and R4. These connections are 
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the automatic volume control connections to the 
radio amplifier first detector and intermediate 
frequency amplifier 4, and the symbol “AVC'' is 
used to designate the connections. 

Cui'ient Will flow through the series resistive 
path R2-R3-R4-R1 only when the diode an 
odies of tube A are positive with respect to the 
Cathode. As long as signals below a predeter 
mined intensity level are impressed upon the sec 
Ond detector 9, the grid of tube A is at a minimum 
negative potential, and the space current flow 
through resistor R1 is a maximum. In this con 
dition tWothings happen. First, the cathode of 
tube A is positive with respect to the diode an 
odes thereby preventing flow of current through 
the diode circuit. This results in a delayed au 
tomatic Volume control action since the - con 
trolled tubes are at maximum sensitivity in this 
Condition. Secondly, and by virtue of the di 
rect current connection 5 between the cathodes 
of amplifier 4' and second detector 9 and the 
Cathode Side of resistor R1, the intermediate 
requency amplifier and second detector are 
biased substantially to cut-off to prevent the 
transmission of undesired background noise im 
pulses to the audio amplifier network. If the 
noise Suppressor connection (designated ANS) 
Were not used, the noises would be greatly am 
plified due to the controlled amplifiers operating 
at maximum sensitivity in the “no-signal' con 
dition. 
The control circuit for the grid of tube Ain 

cludes a tube B, and the latter includes a cathode 
and a pair of diode anodes f', 2'. The anode 
is connected to the cathode through a path which 
includes in series the tuned circuit 20 and the 
resistor R-7 having a value of about 1 megohm, a 
radio frequency by-pass condenser 21, of about 
0.001 mfcd., being connected between the nega 
tive side of resistor R7 and ground. The anode 
2' is connected to the cathode of tube B through 
a path which includes in series the tuned circuit 
22, the resistor R5 and resistor R6, the latter two 
resistors having values of 200,000 ohms and 250 
000 ohms respectively. The junction of resistors 
R5 and RG is connected to the anode of tube C 
whose function will shortly be described, a radio 
frequency by-pass condenser 23 of 0.001 mfcd. be 
ing connected to ground from the said junction. 
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nected to the anode side of resistor R1. 
arrangement shown in Fig. 1 the difference in the 

0. 

20 

25 

30 

35 

2,096,874 
The tuned circuits f4, 22 and 20 are coupled in 

cascade, and are all tuned to the operating inter 
mediate frequency. The grid of tube A is con 

In the 

Selectivity preceding two parts of the noise SUp 
pression System determines the frequency bad 
over Which the device will. Operate. 
is accomplished by causing the part of the system 
which has the least selectivity to oppose the part 
which has the greatest selectivity. Tube B is a 
double diode which controls the grid bias of 
tube A. Diode f' is preceded by the greatest 
Selectivity, and When a signal is applied causes 
the bias of tube A to become more negative. 
Diode 2' is preceded by less selectivity than 

diode l', and a signal impressed on this diode 
causes the grid bias of tube A to become more 
positive. If the selectivity and gain preceding 
each of the diodes was the same and the same re 
sistance was used in each circuit, the grid bias of 
tube A would not change irrespective of the sig 
nal strength. However, the selectivity ahead of 
diode l' is greater than that ahead of diode 2 
and the amount of change in bias of tube A pro 
Vided by each diode can be controlled through 
the use of the two resistors R5 and R6 included 
in the circuit with diode 2'. The frequency 
band over Which the grid bias of tube A is caused 
to become negative is determined by the differ 
ence in the selectivity of the circuits ahead of 
the two diodes, and the relative signal voltage 
applied to each diode of tube B. 
The operation of the control System up to the 

present point. Will now be described. When the 
receiver is detuned from the desired signal the 
bias on the grid of tube A is zero, and the inter 
mediate frequency amplifier tube A and second 
detector 9 are biased so as to be inoperative by 

40 the Voltage drop across the resistor R1 in the 
cathode circuit of tube A. As the receiver is 
tuned towards resonance With the desired signal 
a comparatively large signal voltage is applied 
to diode 2' while the signal voltage on diode ' is 
Still negligible. 
The signal applied to diode 2 causes the bias of 

tube A to become positive. As the receiver is 
tuned nearer to resonance with the signal, the 
signal applied to diode 2' reaches its maximum 
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Value, and the signal applied to diode becomes 
of Such a value that the negative bias derived 
from this diode offsets some of the positive bias 
derived from diode 2. 
When the receiver is tuned to Within two or 

three kilocycles off resonance the bias derived 
from diode becomes greater than that from 
diode 2 so that the effective bias on tube A be 
comes negative reducing its plate current to a 
low Value, and causing the internediate fre 
quency amplifier 4' and the second detector 9 to 
operate in a normal manner. The practical ef 
fect of this system is to cause the frequency band 
width, over which sound will be heard as the 
receiver is tuned through a desired station, to be 
limited to the frequency band Width of the re 
ceiver selectivity curve at approximately twice 
normal input. This frequency band over which 
a station can be received with this noise Sup 
pressor is practically independent of the strength 
of the received signal. 
With a noise Suppressor of the conventional 

type which does not use some means for in 
proving its selectivity, the frequency band over 
which sound can be heard as the receiver is 
tuned through resonance With a desired signal is 

This result 

signal strength is 1,000 times the normal input 
of the receiver the frequency band width over 
which the noise suppressor will operate will be 
the frequency band width of the receiver selec 
tivity characteristic at 1,000 times normal input 
which for some receivers is approximately 25. 
kilocycles. For a signal strength of twice normal 
input the frequency band width will be approxi 
mately 6 kilocycles. 
The relative value of resistors R6 and R5 de 

termine the magnitude of the positive bias po 
tential applied to the grid of tube A. This po 
tential must be so adjusted that when the re 
ceiver is tuned to resonance, the negative bias po 

3: 
a function of the strength of the signal. If the 
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tential derived from diode f' is greater than the 
positive bias potential. If the coupling between 
the tuned circuits 20 and 22 were changed, it 
Would probably be necessary to change the rela 
tive value of resistors R5 and R6 in order to ob 
tain Satisfactory operation of the noise sup 
preSSOr. 
The tube C, and its functioning in the system 

described above, will now be considered. The 
grid of the tube is connected to the high alter 
nating potential side of the tuned input circuit 
8 of the second detector 9 through a lead 30’ 
and condenser 30. The grid and cathode of tube 
C are maintained at different potentials by con 
necting the Cathode lead of tube C through lead 
53 to a point on resistor P, the grid of the tube 
being connected through resistor Rio to a point 
on bleeder P’ which is negative with respect to 
the cathode point. The plate of tube C is con 
nected through resistor R11, having a value of 
500,000 ohms, to the cathode side of resistor R1. 
The function of the tube C is to impart an “on 

or off' characteristic to the noise suppression ar 
rangement without the use of tubes of special 
construction. It will be noted that the 500,000 
ohm resistor R11 in the plate circuit of tube C is 
also included in the grid circuit of tube A. An 
increase in the current flowing through this re 
Sistor causes an increase in the negative grid 
bias of tube A. The grid of tube C is connected 
to the grid of the second detector through a cou 
pling condenser. Therefore, the signals which 
are applied to the grid of the second detector are 
likewise applied to the grid of tube C. Tube C 
is biased so that its plate current when no signal 
is applied is negligible. - 
As a signal is tuned in the grid bias of tube A 

derived from diodes and 2 finally becomes 
slightly negative. This reduces the plate current 
flowing through the resistor R1 in the cathode 
circuit of tube A, and thus causes a correspond 
ing reduction in the negative bias applied to the 
intermediate frequency amplifier tube, which 
feeds signals to the second detector, as well as a 
reduction in the bias applied to the second de 
tector. This allows a signal of Small amplitude to 
be applied to the second detector. 9 and tube C. 
The signal applied to tube C causes an increase in 
its plate current which in turn causes an increase 
in the negative bias of tube A, thus permitting a 
signal of greater amplitude to reach tube C. 

In other words, a feedback system is em 
ployed so that as soon as the slightest signal is 
permitted to reach the second detector the bias 
of the intermediate frequency amplifier tube 4.' 
feeding the Second detector returns to its normal 
Value. With a system of this type having an “on 
or off' characteristic, the bias of the second de 
tector can be controlled simultaneously with the 
intermediate frequency amplifier and thereby 

20 

25. 

30 

35 

40 

50 

5 5 

60 

65 

70 



O 

20 

25 

30 

35 

40 

45 

50 

60 

65 

O 

5 

4. 
provide a greater degree of control. Considera 
be distortion Would result at certain Signal levels 
if the systems of the past were used to control the 
bias of the second detector. m 
In cases where it is desired to combine the 

function of demodulation with that of tube C the 
modified circuit shown in Fig.2 may be employed. 
Only those portions of the circuits associated 
with tubes 9 and C which have been modified are 
shown in the interests of simplicity of descrip 
tion. The tube C may be employed to demodul 
late the intermediate frequency signal and in 
part the “on or off' characteristic to the noise 
suppressor. The tube C' is a diode whose anode 
is connected to its cathode through tuned circuit 
8 arranged in series with load resistor 4, the lat 
ter being shunted by a radio frequency by-paSS 
condenser 42. 
The anode side, or negative terminal, of re 

sistor 4 is connected by lead 40 to the junction 
of resistors R5 and R6. The audio coupling Con 
denser O is connected to the negative side of 
resistor 4, the resistor R1 in the cathode circuit 
of tube A being connected at its ungrounded end 
to the cathode side of resistor 4. 
The operation of this modification will be clear 

from the aforegoing description of the arrange 
ment in Fig. 1, as well as the following eXplana 
tion. As soon as signals are impressed on tuned 
circuit 8 the current flowing through the circuit 
of diode C’ develops a voltage acroSS resistor 4. 
The direct current potential component is used 
to negatively bias the grid of tube A as described 
in Fig. 1. This results in a decreased Voltage 
drop across resistor R1, and a corresponding re 
duction of the bias on tube 4, . In this Way Still 
more signals are permitted to be impressed on the 
second detector diode. As Signals decrease in in 
tensity the reverse action takes place. 
In the aforegoing description it Was pointed Out 

that noise Suppressor Systems. Of the type Which 
required the use of additional selective circuits 
are subject to the limitation that if the Selective 
circuit for any reason becomes detuned, the noise 
suppressor Will then cause the user of the receiver 
to tune it to one side of the desired Carrier Wave. 
The arrangement shown in Fig. 1 does not avoid 
this difficulty, since tuned selective circuits Which 
are not in the signal channel are used to apply the 
signal to the noise suppressor. In Fig. 3 there is 
shown a modified form of the invention, Wherein 
the Selective circuits. Which control the Operation 
of the noise Suppressor are the Sane Circuits 
which are used to supply the signal to the sec 
Ond detector 60. This arrangement, therefore, 
avoids the aforementioned limitation. 
In the circuit arrangement shown in Fig. 3 

the element of the receiver System. Which is con 
trolled is the audio amplifier tube 6. The radio 
frequency feedback System shown in Fig. 1 is not 
utilized in this embodiment of the invention. 
The intermediate frequency amplifier 62 has its 
tuned input circuit coupled to the first detector 
of the system through the tuned coupling means 
63, and the tuned coupling transformer 64 cou 
ples the second detector to the plate circuit of the 
amplifier 62. The second detector is shown as of 
the diode type, the audio component of the de 
modulated signal energy being impressed upon the 
grid of audio-tube 6 through an audio coupling 
condenser 65. 
The anode side of load resistor 66 is connected 

to the coupling condenser 65, and the same side 
of resistor 66 is connected to the junction of re 
sistors 6 and 68 through a resistor 69. The du 
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plex diode triode tube A has its grid connected to 
the plate of diode tube B' through the resistors 
6T', 67 and 68, the cathode of the diode tube be 
ing connected to the grid side of resistor 68. The 
function of resistor 67 (which has a value of 2 
megohms, is to limit the grid current which tube 
A will take when its bias becomes positive. The 
diode plates of tube A are strapped together, and 
connected, through condenser 70, to the high po 
tential side of the plate circuit of tube 62; While 
condenser 7 connects the plate of diode B' to 
the same point. 
The cathode of tube A is connected to ground 

through the resistor 72, and the cathode Side of 
the resistor is connected by a lead 3 to the cath 
ode side of resistor 66, and by a lead 74 to the 
cathode of audio amplifier 6. The grid of tube 
6 is connected to ground through resistor 5. 
The automatic volume control circuit is provided 
by connecting the strapped diode anodes of tube A 
to the grounded side of resistor 72 through the 
three resistor Sections 76, 77 and 78 arranged in 
Series. The connections from these resistor Sec 
tions to the controlled Stages are the Same as 
described in connection with Fig. 1. The plate 
circuit of audio tube 6 is connected to the audio 
output system, while the bleeder resistor P1 pro 
vides the necessary potentials for the electrodes. 
of the Various tubeS. 
The operation of the modification shown in Fig. 

3 will now be explained. As a Signal is tuned in 
the signal potential applied to diode B' is greater 
than that applied to the second detector, due to 
the difference in the Selectivity. Of the circuits 
preceding these two diodes. The bias on the con 
trol grid of tube Athen becomes slightly positive, 
As the receiver is tuned more nearly into res 
onance With the desired signal, the Signal ap 
plied to the Second detector increases to the point 
where the negative bias obtained from the drop 
across resistor 66 equals the positive bias derived 
from resistor 68. When tuned to Within two or 
three kilocycles off resonance the drop across 
resistor 66 exceeds that across resistor 68, and 
the control grid of tube. A becomes negative with 
respect to its cathode thereby reducing the plate 
current flowing through resistor 2. When this 
Current is reduced to a reasonably low Value the 
bias on tube 6 returns to the normal value and 
the complete receiver then functions in the usual 
38. 

tion as the diode 2 in Fig. 1. 
The effect of the selectivity characteristics of 

the tuned circuits of transformer 64 may be best 
understood by reference to Fig. 4 which shows 
the relative voltage obtained across the primary 
and Secondary Of this transformer as the fre 
quency is Varied. AS is typical of coupled tuned 
circuit transformers, there is a pronounced dip 
in the Voltage developed across the primary at 
the Center of the frequency band passed by the 
transformer. The Voltage developed across the 
Secondary is a maximum at this point. This 
characteristic is made use of in the differential 
noise SuppreSSOr arrangement, since the voltage 
Which tends to give the noise suppressor tube a 
positive bias diminishes at the point of resonance, 
Whereas the Voltage which biases the control grid 
in a negative direction is a maximum at this 
point. This Same characteristic may be utilized 
in the arrangement shown in Fig. 1. 
While I have indicated and described several 

Systems for carrying my invention into effect, it 
Will be apparent to one skilled in the art that my 
invention is by no means limited to the particular 
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Organizations shown and described, but that many 
modifications may be made, without departing 
from the Scope of my invention, as set forth in the 
appended claims. - 
What I claim is: 
1. In a radio receiver having at least one ampli 

fying stage, means for minimizing the gain in said 
stage during the absence of an incoming signal, 
means for deriving a plurality of uni-directional 
potentials in response to an incoming carrier 
Wave, and means for differentially utilizing said 
potentials to render ineffective the action of the 
gain-minimizing means. 

2. The invention set forth in claim 1, charac 
terized in that the uni-directional potential de 
riving means is constituted by a plurality of de 
vices, and further characterized in that means 
are provided whereby the Selectivity ahead of one 
of said devices is more than the selectivity ahead 
of the other of said devices, whereby the said po 
tentials appear sequentially as the tuning of the 
receiver approaches resonance With the carrier 
Wave of a desired Station, - 

3. The invention set forth in claim -1, charac 
terized in that means are provided whereby one 
of Said potentials tends to reinforce the action of 
the gain-minimizing means and whereby the 
other of said potentials tends to nullify the action 
of the gain-minimizing means, and further char 
acterized in that selective means are provided 
whereby the potentials appear in the order given 
as the tuning of the receiver approaches resonance 
with the carrier wave of a desired station. 

4. The invention set forth in claim 1, addition 
ally characterized in that energy feed-back means 
are provided for regeneratively increasing the 
differential between the said uni-directional po 
tentials whereby there is a sharp increase in the 
rate at which the minimizing means is rendered 
ineffective as a signal is tuned in. 

5. In a radio receiver, a signal receiving and 
amplifying channel having a predetermined de 
gree of Selectivity, means for rendering inopera 
tive an element in said channel during the ab 
sence of an incorning Signal, means for utilizing 
an element in said channel for counteracting the 
action of the last mentioned means, and means ex 
traneous to said channel but coupled thereto, for 
Opposing the action of the first named means. 

6. In combination, means for deriving a plu 
rality of discrete uni-directional potentials from 
a radio signal, means for algebraically combining 
the effects of said potentials for control purposes, 
and regenerative means for reinforcing the effect 
of one of said potentials and opposing the effect 
of another. 

7. In combination, means for deriving a plu 
. rality of discrete uni-directional potentials from 
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a radio signal, means for algebraically combining 
the effects of said potentials for control purposes, 
and additional means for regeneratively utilizing 
the signal to reinforce the effect of one of said 
potentials and opposing the effect of another. 

8. In a tunable radio receiver, at least two 
amplifying stages, means for biasing one of said 
stages to substantially the cut-off potential dur 
ing the absence of an incoming Signal, uni-di 
rectional potential providing means responsive 
during the tuning of the receiver toward res 
onance with the carrier wave of a desired signal 
and relatively less responsive at the resonance 
point, uni-directional potential supplying means 
having maximum response at the resonance 
point, means for utilizing the potential from the 
first-mentioned potential supplying means to re 

first mentioned potential supplying means. 

transmission efficiency adjustment. 

5 
inforce the action of the biasing means, and 
means for utilizing the potential from the sec 
ond-mentioned potential supplying means for 
opposing the effect of the potential from the 

9. The invention set forth in claim 8, further 
characterized in that regenerative means are 
provided for regeneratively reinforcing the ac 
tion of the potential supplying means having 

5 

maximum response at resonance, whereby the 10 
biasing potential is abruptly removed from the 
biased stages as the receiver is tuned to resonance 
with a desired signal. 

10. In a radio-receiving system, means for Sup 
pressing inter-station noises, a signal responsive 15 
device for controlling the action of said noise 
suppressing means, a second signal responsive 
device for controlling said noise Suppressing 
means, and connections whereby the action of the 
two signal responsive devices is in the opposite 20 
sense. . 

11. In combination, means for deriving a plu 
rality of discrete uni-directional potentials from 
a radio signal, means for utilizing the algebraic 
sum of said potentials for controlling the con- 25 
ductivity of an impedance device, and additional 
means for regeneratively utilizing the signal to 
reinforce the effect of one of said potentials and 
oppose the effect of another. 

i2. In a multi-stage tunable radio receiving 30 
system, means for reducing the gain in at least 
one of said stages in the absence of an incom 
ing signal, means including a circuit having a 
predetermined degree of damping for reinforcing 
the action of the first named means and means 35 
including a circuit having relatively less damp 
ing for nullifying the action of the second named 
means when signals from a desired station are 
tuned in. - 

13. In a tunable radio receiver, an amplifying 40 
stage, means for biasing said stage to substan 
tially the cut-off potential during the absence of 
a signal, means functioning at maximum effi 
ciency at each side of resonance with an incom 
ing signal to provide a uni-directional potential, 45 
means functioning at maximum efficiency at res 
onance with an incoming signal to provide a Sec 
ond uni-directional potential and means for uti 
lizing said potentials, respectively, for reinforc 
ing the action of the biasing means and for nulli-.50 
fying the action. of the biasing means. . . . . 

14. In a radio receiver, at least two cascaded 
signal transmission tubes, an electron discharge 
tube of the type comprising a diode section and 
a section including at least a cathode, grid. and 
anode, a signal path connecting one of the trans 
mission tubes to said diode section, a circuit. Op 
eratively associated with the diode Section for 
developing a gain control voltage from received 

55. 

signals, means for applying the control voltage 60 
sponsive to variations in the Space current flow 
of said discharge tube cathode circuit, for adjust 

cascaded tube, at least two rectifier networks, 
means for impressing signals on the networks 
to derive uni-directional potentials therefrom, 
and means for differentially applying the po 
tentials to said grid thereby to control said 

15. In a multi-stage radio receiver, an inter 
tube transformer having a tuned primary wind 
ing and a tuned secondary. winding, means for 
blocking at least one of said stages during the 
absence of an incoming signal, means for utiliz 

to a gain control point in the receiver, means, re 

ing the signal transmission efficiency of the other 
65. 
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6 
ing potentials developed across the secondary of 
the transformer for rendering inactive the block 
ing means and means energized from the primary 
of the transformer for counteracting the action 
of the means for utilizing the potentials de 
veloped across the secondary thereof, whereby 
the apparent selectivity of the receiver with re 
Spect to the blocking function is increased over 
the selectivity of the transformer per se. 

16. In a radio receiver, a main signal amplify 
ing channel including a plurality of tuned stages 
and having a predetermined degree of selec 
tivity, means for blocking at least one of said 
Stages during absence of a signal in said chan 
nel, means whereby another of said stages pro 
vides a uni-directional potential in response to 
an incoming Signal, means extraneous to said 
channel for providing a second uni-directional 
potential in response to an incoming signal in 
said channel and means for utilizing the algebraic 
sum of said potentials for rendering ineffective 

...the action of the stage blocking means, the ex 
traneous potential providing means having a re 
Sponse characteristic exhibiting a pronounced 
dip at a frequency whereat the response of the 
potential-Supplying stage is maximum, whereby 
the apparent selectivity of the receiver with re 
spect to the function of stage-blocking is greatly 
increased over the selectivity of the signal am 
plifying channel perse. 

17. In combination with a high frequency am 
plifier whose gain is to be controlled, a gain con 
trol tube comprising a diode section and a triode 
Section having a common cathode, an impedance 
connected in circuit with said diode section, a 
direct current connection between a point on 
said impedance and the grid circuit of said ami 
plifier, a second impedance in the cathode cir 
cuit of said gain control tube, a second amplifier 
following the first amplifier, a direct current con 
nection between the cathode side of said second 
impedance and the cathode circuit of said second 
amplifier, a second control tube including a cath 
Ode and at least two anodes, a pair of tuned cir 
cuits resonant to the operating signal frequency 
connected between each of Said last named anodes 
and the cathode of said second control tube, one 
of Said tuned circuits being coupled between the 
output circuit of said amplifier and the other 
tuned circuit, and a direct current connection 
between the grid of said triode section and a 
point in the diode circuit including said other 
tuned circuit. 

18. In combination with a high frequency am 
plifier whose gain is to be controlled, a gain con 
trol tube comprising a diode section and a triode 
Section having a common cathode, an impedance 
connected in circuit with said diode section, a 
direct current connection between a point on 
Said impedance and the grid circuit of said an 
plifier, a Second impedance in the cathode cir 
cuit of said gain control tube, a second amplifier 
following the first amplifier, a direct current 
connection between the cathode side of said sec 
Ond impedance and the cathode circuit of said 
Second amplifier, a second control tube includ 
ing a cathode and at least two anodes, a pair of 
tuned circuits resonant to the operating signal 
frequency connected between each of said last 
named anodes and the cathode of said second 
Control tube, One of said tuned circuits being 
Coupled between the output circuit of said am 
plifier and the other tuned circuit, and a direct 

75 
current connection between the grid of said triode 
Section and a point in the diode circuit including 

2,096,874 
- said other tuned circuit, a demodulator, means 
for impressing the signal output of said armplifier 
upon said demodulator, a rectifier having its input 
electrode coupled to the input of said demodul 
lator, and a direct current connection between 
the output electrode of said last named rectifier 
and the grid of Said trio de Section. 

19. In combination with a high frequency ann 
plifier whose gain is to be controlled, a gain con 
trol tube comprising a diode section and a triode 
Section having a common cathode, an impedance 
connected in circuit with said diode section, a 
direct current connection between a point on said 
impedance and the grid circuit of said amplifier, 
a second impedance in the cathode circuit of 
said gain control tube, a second amplifier foll 
lowing the first amplifier, a direct current con 
nection between the cathode side of said second 
impedance and the cathode circuit of Said Sec 
ond amplifier, a second control tube including 
a cathode and at least two anodes, a pair of tuned 
circuits resonant to the -operating Signal fre 
quency connected between each of said last named 
anodes and the cathode of said Second control 
tube, one of said tuned circuits being coupled 
between the output circuit of said amplifier and 
the other tuned circuit, and a direct current con 
nection between the grid of said triode section 
and a point in the diode circuit including said 
other tuned circuit, and a diode having a tuned 
circuit resonant to said signal frequency Con 
nected between the anode and cathode thereof, 
said last tuned circuit being coupled to the out 
put of said amplifier, a third impedance in the 
circuit of said last named diode, means for con 
necting a point of negative direct current poten 
tial on said third impedance to the grid of Said 
triode Section. . . . . . . . 

20. In combination with a high frequency am 
plifier whose gain is to be controlled, a gain con 
trol tube comprising a diode section and a triode 
section having a common cathode, an impedance 
connected in circuit with said diode Section, a 
direct current connection between a point on 
said impedance and the grid circuit of Said an 
plifier, a second impedance in the cathode circuit 
of said gain control tube, a second amplifier fol 
lowing the first amplifier, a direct current con 
nection between the cathode side of Said. Second 
impedance and the cathode circuit of Said Second 
amplifier, a second control tube including a cath 
ode and at least two anodes, a pair of tuned cir 
cuits resonant to the operating signal frequency 
connected between each of Said last named anodes 
and the cathode of said second control tube, one 
of said tuned circuits being coupled between the 
output circuit of said amplifier and the other 
tuned circuit, and a direct current connection 
between the grid of said triode section and a point 
in the diode circuit including said other tuned: 
circuit, and a diode having a tuned circuit reso 
nant to said signal frequency connected between 
the anode and cathode thereof, said last tuned 
circuit being coupled to the output of said ampli 
fier, a third impedance in the circuit of Said last 
named diode, means for connecting a point of 
negative direct current potential on said third 
impedance to the grid of said triode Section, and 
additional means for impressing the audio com 
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ponent of a rectified signal voltage developed 70 
across said third impedance upon an audio fre 
quency amplifier. 

21. In combination with a high frequency am 
plifier whose gain is to be controlled, a gain con 
trol tube comprising a diode section and a triodes 
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Section having a common cathode, an impedance 
Connected in circuit With said diode section, a 
direct current connection between a point on said 
impedance and the grid circuit of said amplifier, 
a second impedance in the cathode circuit of Said 
gain control tube, a Second amplifier following 
the first amplifier, a direct current connection 
between the cathode side of Said second imped 
ance and the Cathode circuit of Said Second am 
plifier, a Second control tube including a Cathode 
and at least two anodes, a pair of tuned circuits 
resonant to the operating signal frequency con 
nected between each of Said last named anodes 
and the cathode of Said Second control tube, One 
of said tuned circuits being coupled between the 
output circuit of said amplifier and the other 
tuned circuit, and a direct current connection be 
tween the grid of said triode section and a point 
in the diode circuit including said other tuned 
circuit, a resistor in circuit With said diode sec 
tion including said other tuned circuit, a second 

resistor in circuit with the remaining diode sec 
tion, a rectifier having its input electrode con 
nected through a signal path to the output of said . . . 
amplifier, and a direct current connection includ 
ing said two resistors to the grid of said triode 
Section. 

22. In a high frequency signalling system, 
means for adjusting the signal transmission effi 
ciency of said system, means for controlling the 
signal transmission through the system in an 
opposite sense to said adjustment, means includ 
ing circuits of different Selectivity for providing 
at least two uni-directional potentials whose mag 
nitude and polarity are dependent upon a desired 
signal, means for utilizing said potentials to con 
trol the effectiveness of operation of Said control 
means, and additional means, responsive to Said 
desired signal, for increasing the rate of effec 
tiveness of said control means. 
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