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My present invention relates to automatic con 
trol circuits for radio receivers, and more par 
ticularly to a novel and improved type of back 
ground noise suppressor for a radio receiver 
which utilizes automatic gain control. 
One of the principal operating defects of most 

background noise Suppressor circuits of radio 
receivers equipped with automatic gain control 
networks is the existence of a range of transi 
tion from cut-off bias to normal bias on the noise 
controlled tube. This transition range causes, 
when the control is applied to the audio system, 
high distortion of the audio frequency signal. It 
has been found that where the background noise 
suppressor circuit possesses a trigger action then 
the transition range effect is eliminated. The 
trigger action usually involves a network which 
is capable of shifting the bias value of the con 
trolled tube from cut-off to normal Without any 
other possible stable value. 
One of the main objects of my present inven 

tion may be said to reside in the provision of a 
background noise suppressor circuit for a radio 
receiver of the AVC type, which suppressor cir 
cuit possesses a trigger action characteristic in 
that it is capable of applying a cut-off bias to 
an audio amplifier Without the necessity of ad 
justing the bias through any transitional bias 
Value, and the suppressor circuit essentially com 
prising an oscillator under the control of the in 
coming signal, and whose oscillations are em 
ployed to produce the control bias for the audio 
amplifier to be controlled. 
Another important object of the invention is to 

provide in a radio receiver equipped with an au 
tomatic volume control arrangement, a noise 
Suppressor System which functions to regulate the 
Operating bias of at least one audio amplifier 
of the receiver, and the Suppressor circuit in 
cluding an electron discharge tube which com 
prises an Oscillator Section and a pair of rectifier 
sections, one of the rectifier sections functioning 
to control the operation of the oscillator section, 
and the other rectifier section functioning to 
rectify the oscillatory output of the Oscillator 
section for the purpose of producing the control 
bias for the audio tube which is to be controlled. 
Another object of the present invention is to 

provide a superheterodyne receiver of the type 
including an automatic volume control System 
whose function it is to maintain the signal am 
plitude at the demodulator Substantially uniform 
over a wide range of Signal amplitude variation at 
the signal collector, the receiver being particu 

(C. 250-20) 
larly characterized by its inclusion of a back 
ground noise suppressor arrangement, whose op 
eration is dependent upon the decrease of the re 
ceived signal amplitude below a predetermined 
amplitude, the suppressor arrangement compris 
ing an oscillator, whose oscillations are rectified, 
and the direct current voltage component of the 
rectified oscillations being used to render the re 
production of the demodulated signals inefficient. 

Still other objects of the invention are to in 
prove generally the operating efficiency of Super 
heterodyne receivers equipped with noise Sup 
pressor arrangements, and more especially to pro 
vide background noise suppressor circuits for 
radio receivers equipped with automatic volume 
control, which noise suppressor circuits are not 
only reliable and efficient in operation but eco 
nomically manufactured and assembled in radio 
receiverS. 
The novel features which believe to be chair 

acteristic of my invention are set forth in par 
ticularity in the appended claims; the invention 
itself, however, as to both its organization and 
method of operation will best be understood by 
reference to the following description taken in 
connection with the drawing in which I have 
indicated diagrammatically a circuit organiza 
tion whereby my invention may be carried into 
effect. - 

In the drawing: 
Fig. 1 shows a circuit diagram of a super 

heterodyne receiver embodying the invention, 
Fig. 2 graphically illustrates the operation of 

the noise suppressor network in the circuit of 
Fig. 1. 
Referring now to the circuit diagram in Fig. 1, 

it is pointed out that this circuit is that of a 
Superheterodyne receiver; the receiver compris 
ing the usual signal collector A which may be of 
the grounded antenna type. The collector may, 
if desired, be the usual automobile radio signal 
collector, a loop antenna, and even a radio fre 
quency distribution line of a hotel or apartment 
house. Regardless of the nature of the signal 
collector, the collected signals are impressed upon 
a tunable radio frequency amplifier f which may 
be of the pentode type, and utilize a tube of the 
6D6 type. The input circuit of the amplifier 
is shown as comprising a single tunable circuit 2 
which is provided with a variable tuning con 
denser 3. Of course, those skilled in the art are 
fully aware of the fact that the selector network 
preceding amplifier may be of the band pass 
type wherein the band pass network comprises a 
pair of tunable circuits having over-optimum 
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coupling sufficient to give a band pass charac 
teristic. 

It is to be understood that the variable con 
denser 3 is chosen to vary the tuning of the 
selector network preceding amplifier over the 
broadcast range which varies from 550 to 1500 
k, c. The amplified output of amplifier is in 
pressed upon the tunable input circuit 4 of the 
converter network 5. This converter network is 
of a well known type and may employ a tube 
known as a “pentagrid' converter tube, commer 
cially designated by the Symbol 6A7. Since this 
tube and its circuits are Well known to those 
skilled in the art at the present time, it is be 
lieved sufficient to point out that the input signal 
for the converter circuit is impressed upon the 
tunable input circuit 4, while the circuit 6 func 
tions as the local oscillator circuit. The variable. 
tuning condenser 7 in the signal input circuit 4 
is arranged to have its rotors mechanically uni 
controlled with the rotors of condenser 3. The 
variable tuning condenser 8 of the oscillator cir 
cuit 6 also has its rotors uni-controlled with the 
rotors of condensers 3 and 7, and the dotted lines 
9 represent the mechanical uni-control mecha 
nism employed to vary these tuning condensers 
in unison. 
Assuming that the operating intermediate fre 

quency of the system is chosen to be 456 k, c., al 
though it is to be understood that any other 
value from 175 k. C. to a value of the Order of 500 
k, c. may be selected, then it will be clear that 
the range of the local oscillator circuit 6 Will be 
from 1006 k, c. to 1956 k. C. The intermediate 
frequency energy is taken out of the converter 
network by means of the resonant circuit O 
which is tuned by the fixed condenser included 
therein to the 456 k.c. I. F. The I. F. energy in 
circuit. O may be amplified in one or more stages 
of I. F. amplification. 
The I. F. amplifier if may be a tube of the 

6D6 type, which is a pentode, and the resonant 
input circuit 2 thereof is fixedly tuned to the 
operating I. F. of 456 k. c. Circuits 0 and 2 are 
coupled to normally provide a sharp tuning Sin 
gle peaked characteristic. This is obtained by 
coupling the coils of the two circuits with slightly 
less than optimum coupling. In order to provide 
a means for manually adjusting the Width of the 
I. F. band transmitted to the demodulator of the 
receiver, there is provided an auxiliary adjustable 
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capacity in each of circuits 0 and 2. Each of 
these auxiliary capacities is adjustable over a 
Small range of frequencies, and the condensers 
are designed to vary the I. F. frequency in Oppo 
site senses. 
Thus, when it is desired to widen the I. F. band 

width, the auxiliary capacities are adjusted SO 
that the frequency of circuit fo, for example, 
will vary a predetermined frequency value below 
the I. F., and the frequency of circuit f2 will be 
varied to the same frequency value above the 
I. F. This band width control is provided in 
order to accommodate the receiver to local or 

5 weak station reception; when receiving local sta 
tions high quality is desired and all the side band 
frequencies of the carrier are thus included. 
Since the auxiliary capacities are large in size, 
the adjustment thereof is made by a step switch. 

It is to be clearly understood that the band 
width control mechanism shown a SSociated with 
circuits 0 and 2 may be replaced by any other 
type of band width control. In Superheterodyne 
receivers of the so-called high fidelity type Such 
a band Width control is usually included because 

2,069,854. 
it is desired to have the operator select at his 
convenience the type of selectivity he wishes to 
employ, and which selectivity is dependent upon 
the range of side band frequencies he desires to 
have reproduced. The network f is followed by 
a netWork 3 which includes a tube of the 6B7 
type. This type of tube comprises a pentode sec 
tion and a diode. Section, the pentode being used 
for intermediate frequency amplification as in 
the case of network . 

It is to be clearly understood that there may 
be employed between the output of tube and 
the input of the pentode section of the following 

5 

0. 

6B7 tube a network exactly corresponding to that 
shown between networks 5 and f . The diode 
Section of network 3 is employed in this case 
for AVC rectification. That is the I. F. energy 
may be impressed upon the diode section and rec 
tified, and the direct current component of rec 
tified signals is then employed as AVC bias in 
the Well known manner. 
The pentode section of network 3 will, there 

fore, function as an I. F. amplifier, and, if desired, 
it may also function as an I. F. amplifier for the 
energy prior to impression on the diode section 
of network f3. Reference is made to my applica 
tion Serial No. 673,389, filed May 29, 1933, Patent 
No. 2,039,666, granted May 5, 1936 which shows 
Such an arrangement wherein the AVC diode rec 
tifier derives its I. F. energy in amplified form 
from the output of the pentode section of a 6B7 
I. F. amplifier tube. It is to be clearly understood 
that the Specific construction of the AVC network 
is not an important element of the present in 
Vention. 
What is essential is that there be provided in 

the receiver an AVC arrangement which func 
tions in the Well known manner to decrease the 
gain of each control tube as the received signal 
amplitude rises above a predetermined carrier 
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5 amplitude. In this way the signal amplitude at 

the demodulator input is maintained substantial 
ly uniform in Spite of fading and other allied un 
desirable effects. The resonant circuit f4 in the 
Output circuit of amplifier 3 is fixedly tuned to 
the Operating I. F., and is magnetically coupled 
to the resonant input circuit 5 of the demodul 
lator. 
The tube 6 is a 6B7 type tube, and the code 

Section thereof has its strapped anodes connected : 
to the high alternating potential side of input 
circuit 5, whereas the cathode of the tube is 
Connected to the low alternating potential side 
through the load resistor T. which is properly 
by-passed for I. F. currents by condenser 8. The : 
input circuit 5 which feeds the demodulator, or 
Second detector, is tuned to the operating I. F., 
and the audio component of demodulated signal 
energy is impressed upon the signal grid of the 
pentode section of tube 6 through a path which 
includes the variable tap 20 and the condenser 9. 
The amplified audio component of demodulated 

signal energy is then transmitted through the 
audio frequency transformer 2 to the following 
audio netWork. This Subsequent audio network 
may comprise any of the well known types of 
audio networks Well known to those skilled in 
the art. For example, this following network 
may comprise a System of the type disclosed by 
me in Fig. 8 of my application Serial No. 698,407, 
filed November 17, 1933; it being pointed out that 
the arrangement in the last named application 
discloses an audio System including a desirable 
type of manual tone control arrangement. 
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2,069,854 
erodyne receiver wherein the signal amplitude at 
the Second detector input circuit f5 is maintained 
Substantially uniform regardless of fading effects. 
AS is Well known to those skilled in the art back 
ground noise reproduction increases in a most 
annoying fashion. When tuning a receiver, as 
shown in Fig. 1, between signal channels. Such 
noise reproduction also increases to a great extent 
whenever the signal amplitude received decreases 
below the operating minimum level. Back 
ground noise Suppressor arrangements have been 
utilized in the past to automatically quiet, or 
mute, the receiver whenever the AVC system is 
not functioning to reduce the gain of the con 
trolled stages, and the received signal amplitude 
drops below a predetermined intensity level. The 
principal defect of most of these noise Suppres 
sion circuits has been in the existence of a range 
of transition from cut-off bias to normal bias on 
the controlled tube. 
Where the noise control bias is applied to the 

audio stage such a transition range causes high 
distortion of the audio signal. The most desir 
able type of noise suppressor network is one 
which possesses a trigger action so that any Stable 
value intermediate the normal and cut-off bias 
values is eliminated. A noise SuppreSSOr arrange 
ment possessing such a trigger action is shown 
in Fig. 1. This noise suppressor circuit generally 
comprises an oscillator whose operation is under 
the control of the incoming signals, and whose OS 
cillatory output is rectified and utilized for the 
muting action on the audio amplifier of the re 
ceiver. The suppressor arrangement is construct 
ed so as to involve a minimum of circuit elements, 
and comprises tube 2 of the 6B7 type whose 
pentode section and two diode sections are ar 
ranged as shown in the figure. 

I. F. energy is impressed upon one of the diode 
sections through a circuit which includes the res 
onant network 22; the latter is tuned to the Oper 
atting I. F.; and is magnetically coupled to the 
tuned circuit 5. The high alternating potential 
side of circuit 22 is connected to the diode anode 
23, while the low alternating potential side of 
the circuit is connected to a point on voltage 
source 24 through a path which includes the re 
sistor R1. The voltage source 24 may be part 
of the general B voltage supply of the tube 2, 
and for this reason the voltage source 24' is to be 
understood as comprising another portion of this 
voltage supply. The cathode of tube 2 is con 
nected to the positive side of the voltage Supply 
portion 24, while the negative terminal of this 
voltage supply section is grounded. The point on 
source 24 to which resistor R1 is connected is 
negative with respect to the point to which the 
cathode of tube 2 is connected. 
The cathodes of tubes 2 and 6 are at a Com 

mon direct current potential, and are connected 
by a lead 25. The plate of tube 2 is connected 
to the positive terminal of the voltage Supply Sec 
tion 24 through a resonant network 26, the neg 
ative terminal of the voltage supply section 24 
being connected to the cathode of tube 2. The 
resonant network 26 is reactively coupled to the 
screen grid of the pentode section of tube 2 
through an audio frequency transformer 27. 
There is thus provided a local oscillator for pro 
ducing local oscillations which are to be recti 
fied, and the direct current component of the 
rectified oscillations is used to control the audio 
transmission efficiency of the receiver. 
The oscillations produced by the oscillator just 

5 described are impressed upon a rectifier which 

comprises the diode anode 28. The load resistor 
R3 is connected to a point on the voltage supply 
section 24 which is negative with respect to the 
point thereon to which the cathode of tube 6 is 
connected. The condenser C reactively couples 
the screen grid of the pentode section of tube 2 
to the diode anode 28, and comprises the path 
through which local oscillations are impressed 
upon the diode rectifier including diode anode 28. 
The direct current voltage developed across re 
sistor R3 is impressed upon the signal input grid 
of the pentode section of tube 6 through a path 
which includes the resistor R4 and the resistor R5. 
The grid side of resistor R4 is grounded through 

a condenser C1, and the anode side of resistor R3 
is connected to the opposite side of the resistor 
R4. The direct current voltage developed across 
resistor R1, by rectification of the I. F. voltage 
from circuit 22 by the diode including anode 23, 
is impressed upon the first grid of tube 2i. The 
impression path includes the adjustable tap 30, 
the resistor R2 and the resistor R6, the junction 
of resistors R2 and R6 being connected to ground 
through condenser C2. 
The operation of the receiving system will now 

be described, attention being directed to Fig. 
2. Which shows in a graphic manner Such op 
eration. Fig. 2 shows the overall selectivity 
including the combined selectivity of all turned 
circuits inclusive of circuit 22. The I. F. 
voltage of circuit 4 is applied to the diode section 
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of tube 6 for demodulation, and the resulting 
audio frequency signal developed across the load 
resistor T is fed to the signal input grid of tube 
6, and thereafter amplified and transmitted 

through the subsequent audio frequency network. 
The pentode section of tube 6 functions as an 
audio amplifier, and the requisite signal grid bias 
is provided for the signal input grid of tube 6 
through the path which includes resistor R5, the 
resistor R4 and the resistor R3. The cathode of 
tube 6 is connected through lead 25 to a point 
on voltage source 24 which is positive with respect 
to the point on this source to which resistor R3 
is connected. As long as signals above a desired 
carrier amplitude are being received, the oper 
atting grid bias for the pentode section of tube 6 
is the potential difference between the points on 
voltage source 24 to which lead 25 and resistor R3 
are connected. 
When the received signal carrier amplitude de 

creases below a predetermined intensity level, and 
the level is such that the AVC network is not 
functioning to reduce the gain of each controlled 
tube, background noises will be greatly amplified 
because the controlled tubes are operating at 
naximum efficiency. In Such a case the back 
ground suppressor arrangement functions to pro 
duce an auxiliary, or additional, negative grid 
bias for the pentode section of tube 6. This is 
accomplished by permitting the oscillator section 
of tube 2 to produce oscillations, and the result 
ing oscillations are rectified for the purpose of 
producing the auxiliary negative grid bias for 
tube 6. The oscillator section of tube 2 com 
prises the plate circuit 26 which is reactively 
coupled through transformer 2 to the screen 
grid electrode of the tube. 
The transformer 2 is a small iron cored trans 

former having a low natural frequency between 
10 and 20 k. c., or a suitable high frequency as 
1600 k. c. Such a high frequency, which is out 
side the limits of the operating signal frequency 
range of a receiver, avoids undue time delay when 
starting or stopping the oscillations. As soon as 
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4. 
the amplitude of the signal carrier energy im 
pressed on circuit 22 falls below a predetermined 
intensity level, the production of local oscillations 
between the screen grid and plate of the pentode 
section of tube 2 commences. The 10 k. C. 
voltage of the oscillator grid coil is transmitted 
to the diode anode 28 through the coupling ca 
pacity C, and there is produced a direct current 
voltage across resistor R3 by virtue of rectifica 
tion of the locally produced OScillations. Since 
the signal input grid of the pentode section of 
tube 6 is connected to the anode side of resistor 
R3, whenever local oscillations are produced there 
will be impressed upon the signal grid of tube 6 
the auxiliary negative bias referred to heretofore. 
This auxiliary bias is sufficient in magnitude to 

substantially prevent the amplification of audio 
signals in the pentode section of tube 6. The 
circuit elements R4 and C1 function as a filternet 
work to suppress the fluctuating component of 
the rectified current flowing through resistor R3 
from reaching the signal grid of tube 6. When 
the received carrier amplitude rises above the 
predetermined intensity level the I. F. voltage on 
the loosely coupled, sharply tuned circuit 22 rises 
near resonance. This voltage is rectified in the 
diode rectifier circuit which includes the diode 
anode 23 and resistor R1, and there is produced a 
direct current voltage across the load resistor R1. 
The grid nearest the cathode of tube 2 is con 
nected to a desired negative point on resistor R1 
through the path which includes resistors R6 
and R2 and the adjustable tap 30. Therefore, it 
Will be seen that a part of the direct current 
voltage developed across resistor R1 is applied 
through resistor R6 to the first grid of tube 2, 
and the magnitude of this applied voltage is Suf 
ficient to cut off the plate current flow through 
the pentode section of tube 2. This results in a 
cessation of local oscillations; and as a Conse 
quence the rectified voltage across resistor R3 
disappears. This removes the auxiliary cut-off 
bias from the audio amplifier pentode section of 
tube 6, and thus permits the normal transmis 
sion of audio signals from the demodulator to the 
reproducer of the System. - 
The primary or energizing circuit 4 is coupled 

at optimum coupling to the secondary circuit 5 
which is used to feed the demodulator diode. 
This secondary circuit is also loosely coupled to 
the tertiary circuit 22 which is not coupled di 
rectly to 4. This arrangement is important as 
then the AVC (which is derived from 3) is actu 
ated by a circuit passing a wider frequency band 
than is passed by the additional selectivity of cir 
cuit 22 which energizes the squelch diode 23. This 
is important for the following reasons: If tuned to 
a carrier frequency, the circuit 22 will build up 
an I. F. and diode load voltage of a certain magni 
tude of certain ratio to the voltage in 5. With 
this ratio the squelch diode operates and unlocks 
the audio system. If the circuits are, however, 
not tuned to a carrier, the wider noise spectrum 
of circuit 3 produces an AVC voltage which in 
relation to the squelch diode voltage produced by 
noise in the more selective circuit 22 is now con 
siderably greater, and as the ratio is greater, the 
squelch circuit will not unlock the audio system; 
provided that the AVC has adjusted the voltage 

70 in 5 to a magnitude comparable with the carrier 
magnitude assumed before, which is the case for 
sets with good AVC. This arrangement thus dis 
criminates between relatively large noise levels 
and fairly weak carrier signals. The point being: 

2,069,854 
second point is that the time constant of the AWC 
must be shorter than for the Squelch, so that the 
AVC has decreased the noise voltage in 5 before 
diode 23 had time to produce sufficient bias on 
R1 to stop the oscillator 2. - 
The resistor R6 is an alternating current load 

resistance on the control grid of tube 2 at 10 k, c. 
Its function is to increase the difference of the 
values e1 and e2, see Fig. 2, as the oscillating ele 
ments are both positive, and thus does not produce 
any self bias for the oscillator System. As the 
control grid of tube 2? is loaded at oscillator fre 
quency by resistor R6, an alternating current volt 
age is generated on resistor R6 due to coupling in 
the tube 2 f. The positive peaks of this alter 
nating current voltage cause grid current to flow 
through the control grid of tube 2, and this grid. 
current in turn causes a self bias on the control 
grid due to resistors R2, R1 and condenser C2. 
There is secured in this fashion for the oscil 
lator circuit an overlapping start and stop char 
acteristic. The required direct current control 
voltage on the control grid of tube 2 is very Small 
as in practice the Second grid, or OScillator grid, 
is only about 10 volts positive. This makes the 
circuit sensitive to Small changes in carrier volt 
age which is essential for receivers with satisfac 
tory AVC action. . - 
The oscillator including. tube 2 may be easily 

adjusted to start at a certain negative grid bias 
value, i.e., a definite transconductance for small 
amplitudes, but to continue oscillating if once 
started, with considerably higher bias values (self 
bias on resistors R2 and the portion of R1 below 
slider 30) as the transconductance for larger am 
plitudes remains higher as the starting value for 
Small amplitudes at the same grid bias voltage. 
This action causes the oscillator associated with 
the plate and screen grid of tube 2 to stop oscil 
lating if the rectified I.F. signal voltage developed 
across resistor R1 increases to a predetermined 
value, e1, (see Fig. 2) but the voltage across resistor 
R must be decreased to a considerably lower 
value e2 before oscillations will be produced again. 
The voltage e1 may be adjusted by means of slider 
30 so as to be reached near, or at, resonance when 
the I. F. amplitude rises due to tuning in a 
signal. 

However, if the signal is tuned in, a slight de 
tuning or fading of the signal will not start the 
Oscillator action because the value e2 is consider 
ably lower. This is clearly shown in Fig. 2. Where 
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in the relationships between the voltages e1 and 
e2 and the resonance voltage of circuit 22 are 
depicted. An improper bias value on the signal i 
grid of tube 6 is not possible as a stable value, 
because the mininum oscillator voltage ampli 
tude to which oscillations build up is greater than 
the additional bias voltage needed to cut off the 
plate current flow through the pentode section of 
tube 6. . . . . . r 

The tap on R1 determines the amount of bias 
voltage fed to the control grid of tube 2. As 
tube 2 stops to oscillate with a definite value of 
bias voltage on its control grid, the movable con 
tact on R1 thus determines the peak voltage level 
in circuit .22 which has to be produced in order 
to operate the Squelch circuit. It thus determines 
the magnitude of e1 in Fig. 2, or in other words 
is a control for the signal level at which the squelch 
action takes place. 
carrier will unlock the audio; moved down, a local 
station only will operate the set. 

Moved up (in Fig. 1) a small 
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- While the suppressor arrangement in Fig. 1 is 
is extra selectivity on the squelch diode circuit. A shown of a highly compact type, it is to be clearly 
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2,069,854 
tinderstood that the diode demodulator may be 
used to control the production of local oscilla 
tions in the Suppressor arrangement, and in that 
case the oscillator may comprise a triode wherein 
the plate and grid are reactively COUpled, and 
the oscillator may be of the self-bias type. Any 
common triode oscillator With grid leak and Con 
denser operates Class C. The grid bias Voltage 
is highly negative and cuts off the plate current, 
but the tuned circuit Voltage exceeds the grid 
bias voltage due to flywheel action of the circuit, 
thus making the grid positive at the peak Swing 
(just like a diode) thus allowing plate current 
to flow which in turn energizes the tuned circuit. 
The negative bias is a Self bias (diode action) 
produced by the oscillation voltage, the ampli 
tudes of which are relatively large. The operating 
conditions of the oscillator can be so adjusted 
that the transconductance at large swings is larg 
er than at very Small amplitudes. Thus, the os 
cillator can not start by itself at this bias value, 
but once Oscillating, will maintain Oscillations. 
In Such a case the grid of the triode would be 
controlled in bias from the demodulator load re 
sistor, and the voltage values e1 and e2 When im 
pressed on the oscillator grid would control the 
production of Oscillations. 

Furthermore, the locally produced oscillations 
in such a case can be impressed for rectification, 
for the purpose of producing the Oscillator cut-off 
bias for the audio tube, upon a diode which is 
independent of the Oscillator tube. Furthermore, 
the frequency of the locally produced oscillations 
in the noise suppressor arrangement may vary 
Over a range of values, the essential requisite be 
ing that this frequency be outside the operating 
signal frequency range, but be high enough SO 
as to avoid undue time delay when starting or 
stopping the noise control OScillations. 
While I have indicated and described a System 

for carrying my invention into effect, it will be 
apparent to one skilled in the art that my inven 
tion is by no means limited to the particular Or 
ganization 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 combination with a radio receiver of the 

automatic gain control type, a background noise 
suppressor network comprising an OScillator re 
sponsive to variations in received signal carrier 
amplitude, means for rectifying the oscillations 
to produce a cut-off bias for an audio amplifier 
of the receiver, and additional means electrically 
associated with the oscillator for imparting a 
characteristic to the oscillator Such that said Cut 
off bias is produced or removed Without any tran 
sitional bias ValueS. 

2. In a superheterodyne receiver of the type in 
cluding an automatic volume control System 
adapted to maintain the signal amplitude at the 
demodulator substantially uniform over a wide 
range of signal amplitude variation at the signal 
collector, the receiver being characterized by its 
inclusion of a background noise SuppreSSOr ar 
rangement which comprises an oscillator adapted 
to produce local oscillations of a frequency out 
side the operating signal frequency range of the 
receiver, means responsive to received signal car 
rier amplitude variations for controlling the 
amplitude of said oscillations, and additional 
means for rectifying the oscillations and impreSS 
ing the direct current voltage component of the 
rectifier oscillations upon a stage subsequent to 

5 
the receiver demodulator to render the reproduc 
tion of the demodulated signals inefficient. 

3. In a receiving system provided with a de 
modulator, a signal transmission network feeding 
said demodulator, and means for automatically 
varying the transmission efficiency through said 
network in a sense to maintain the signal car 
rier amplitude at the demodulator input substan 
tially uniforn, the receiver being characterized 
by the inclusion of a SuppreSSOr system. Which 
comprises an oscillator arranged to produce local 
oscillations of a frequency outside the operating 
signal frequency range of the receiver, means 
responsive to an increase in carrier amplitude at 
the demodulator input above a predetermined in 
tensity level for automatically stopping the pro 
duction of said oscillations, and means responsive 
to said oscillations for automatically regulating 
the sound output from said receiver when said 
carrier amplitude decreases below said intensity 
level. 

4. In a receiving system provided with a de 
modulator, a signal transmission network feed 
ing said demodulator, and means for automati 
cally varying the transmission efficiency through 
said network in a sense to maintain the signal 
carrier amplitude at the demodulator input. Sub 
stantially uniforn, the receiver being character 
ized by the inclusion of a suppressor System 
Which comprises an oscillator arranged to pro 
duce local oscillations of a frequency. Outside the 
operating signal frequency range of the receiver, 
means responsive to an increase in carrier ampli 
tude at the demodulator input above a predeter 
mined intensity level for automatically stopping 
the production of said oscillations, and means re 
sponsive to said oscillations for automatically 
regulating the Sound output from Said receiver 
when said carrier amplitude decreases below said 
intensity level, said first means including a device 
for stopping said oscillations only when said car 
rier amplitude at the demodulator input decreases 
to said intensity level. 

5. In a receiving System provided With a de 
modulator, a signal transmission network feed 
ing said demodulator, and means for automatia 
cally varying the transmission efficiency through 
said network in a sense to maintain the signal 
carrier amplitude at the demodulator input sub 
stantially uniform, the receiver being character 
ized by the inclusion of a SuppreSSOr System which 
comprises an oscillator arranged to produce local 
oscillations of a frequency outside the operating 
signal frequency range of the receiver, means 
responsive to an increase in carrier amplitude at 
the demodulator input above a predetermined in 
tensity level for automatically stopping the pro 
duction of said oscillations, and means responsive 
to said oscillations for automatically regulating 
the sound output from Said receiver when said 
carrier amplitude decreases below said intensity 
level, said first means comprising a rectifier hav 
ing a signal input circuit coupled to the demod 
ulator input. - 

6. In the receiving system provided With a de 
modulator, a signal transmission network feeding 
said demodulator, and means for automatically 
varying the transmission efficiency through Said 
network in a sense to maintain the signal carrier. 
amplitude at the demodulator input substantially 
uniform, the receiver being characterized by the 
inclusion of a suppressor System which comprises 
an oscillator arranged to produce local oscilla 
tions of a frequency outside the operating Signal 
frequency range of the receiver, means responsive 
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6 
to an increase in carrier amplitude at the de 
modulator input above a predetermined intensity 
level for automatically stopping the production 
of said oscillations, and means responsive to said 
Oscillations for automatically regulating the 
Sound output from said receiver when said car 
rier amplitude decreases below said intensity 
level, said last means comprising a rectifier re 
actively coupled to said oscillator for the impres 
Sion of oscillations on said rectifier, and the out 
put of said rectifier being impressed upon an 
audio amplifier of the receiver. 

7. In a receiving system provided with a de 
modulator, a signal transmission network feeding 
Said demodulator, and means for automatically 
varying the transmission efficiency through said 
netWork in a sense to maintain the signal carrier 
amplitude at the demodulator input Substantially 
uniform, the receiver being characterized by the 
inclusion of a suppressor System which comprises 
an OScillator arranged to produce local OScilla 
tions of a frequency outside the operating signal 
frequency range of the receiver, means responsive 
to an increase in carrier amplitude at the de 
modulator input above a predetermined intensity 
level for automatically stopping the production of 
said oscillations, and means responsive to said os 
cillations for automatically regulating the Sound 
output from said receiver when said carrier am 
plitude decreases below said intensity level, each 
of said first and Second means including a 
rectifier, and the electrodes of Said OScillator and 

2,069,854 
two rectifiers being disposed within a common 
tube envelope. 

8. In a receiving system provided with a de 
modulator, a signal transmission network feeding 
Said demodulator, and means for automatically 
Varying the transmission efficiency through Said 
network in a sense to maintain the signal carrier 
amplitude at the demodulator input SubStantially 
uniform, the receiver being characterized by the 
inclusion of a suppressor system which comprises 
an oscillator arranged to produce local oscilla 
tions of a frequency outside the operating signal 
frequency range of the receiver, means responsive 
to an increase in carrier amplitude at the de 
modulator input above a predetermined intensity 
level for automatically stopping the production 
of said oscillations, and means responsive to Said 
Oscillations for automatically regulating the 
Sound output from said receiver when said car 
rier amplitude decreases below said intensity lev 
el, said oscillator including an electron discharge 
tube provided with a pentode section and a pair of 
diode sections, the plate and Screen grid of said 
pentode section being reactively coupled for the 
production of Said oscillations, one of Said diode 
sections being included in said first means, and 
the other diode Section being included in Said Sec 
ond means and having said oscillations impressed 
thereon through a reactive coupling from said 
Screen grid. 
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