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10 Claims.

My present invention relates to transmission
control circuits for radio receivers, and more par-
ticularly to an improved type of inter-station
noise suppressor arrangement for a radio receiver.

Radio receivers of the present day which utilize
automatic volume control additionally employ
inter-station noise suppressor arrangements for
preventing normal transmission by one or more
receiver circuits when the received signal strength
falls below a predetermined intensity level.
These inter-station noise suppressor arrange-
ments are of different types, but all have in com-
mon the fact that between station settings of
the tuning means the receiver is quiet or silent.
When a signal of a predetermined strength is
tuned in, the receiver becomes fully cperative
and reproduces the signal.

Accordingly, it may be stated that it is one of
the main objects of my present invention to pro-
vide an inter-station background noise sup-
pressor arrangement for a radio receiver utilizing
automatic volume control, the receiver being si-
lent except when -a signal of a predetermined
strength ‘is tuned in, and the quieting function
being accomplished by the use of a low impedance
disposed in-at least one of the tuned circuits of
the receiver, the value of the impedance being
variable in response to variations in the sensitiv-
ity of an amplifier whose gain is automatically
regulated.

Another important object of the invention is
to provide in combination with an automatic vol-
ume control arrangement for a radio receiver
an electronic impedance disposed in one of the
tuned <circuits of a high frequency amplifier
of the receiver; the magnitude of the electronic
impedance being adapted to be varied in response
to variations in sensitivity of the amplifier whose
gain is automatically regulated.

Still another object of the present invention is
to provide an inter-station background noise stp-
pressor arrangement for a radio receiver, the re-
ceiver employing an automatic volume control
network for regulating the sensitivity of a radio
frequency amplifier, the suppressor arrangement
essentially comprising a dicde connected across
a. tuned circuit in .an amplifier following the
aforementioned controlled amplifier, the con-
ductivity of the dicde being automatically regu-
lated in response. to.potential variations .in the
plate circuit of the controlled amplifier.

Still other objects of the inventicn are to im-
prove generally inter-station background noise
suppressor arrangements for radio receivers, and
to particularly provide 'such an arrangement

(CL 256—-20)

which is not only reliable in operation, but eco-
nomically manufactured and assembled in a radio
receiver.

The novel features which I believe to be char-
acteristic of my invention are set forth in par-
ticularity in the appended claims. The inven-
tion ifself, however, both as to its organization
and method of operation, will best be under-
stood by reference to the following description
taken in connection with the drawing in which
I have indicated diagrammatically several cir-
cuit organizations whereby my invention may be
carried into effect.

In the drawing:—

Fig. 1 diagrammatically shows a radio receiver
ernbodying one form of the present invention,

Fig. 2 diagrammatically shows a modification
of the noise suppressor arrangement shown in
Pig. 1.

Referring now to the accompanying drawing,
wherein like reference characters in the two fig-
ures desighate similar circuit elements, the re-
ceiving arrangement shown in Fig. 1 is a conven-
tional type of superheterodyne receiver. The
receiver comprises the usual signal collector de-
vice, such as a grounded antenna circuit A. The
signal collector may, of course, be of any other
well known type such as a radio frequency dis-
tribution line or a loop antenna, and is coupled
to the tunable input circuit of the radio  fre-
quency amplifier tube {. The latter is prefer-
ably of the pentode type for reasons which will
later be pointed out, and its plate circuit is cou-~
pied, as at M, to the tunable signal input circuit
of the first detector network 2.

The network 2, whatever its construction, will
embody a tunable local oscillator circuit @ besides
the tunable signal circuit 4, and any mechanical
type of uni-control tuning mechanism, shown by
the dotted lines 8, may be utilized for simulta~
neously adjusting the variable tuning condensers
of the tunable signal circuits 4’ and 4 and the
local ozcillator circuit 3. As is well known to
those skilled in the art, adjustment of the tuning
device § to any desired station setting results in
the production in the tuned circuit 8 of energy of
the operating intermediate frequency. The net-
work 2 may comprise separate first detector and
local oscillator tubes, or- it may consist of a
composite first detector-lecal oscillator ftube.
Both of these circuits are well known in the art,
and need not be described in any further detail.
The intermediate frequency amplifier tube 7 is
also of the pentode type, and its tuned input cir-
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cuit §’ is coupled to the tuned circuit § through
a coupling M.

The radio frequency transformer Ms has its
primary and secondary windings independently
tuned to the intermediate frequency, the refer-
ence numeral 8 designating the tuned primary
circuit. A conventional second detector circuit 9
is coupled to the tuned secondary circuit of the
ceupling transformer Ms, and the detected output
of the network § is then utilized in any well
known manner by one or more stages of audio
frequency ampiification followed by any desired
type of reproducer.

The reference numeral P designates the direct
current potential supply bleeder resistor which is
used to supply the positive potentials for the
plates of tubes { and 7, the remaining direct cur-
rent potential circuits being omitted to preserve
simplicity of description. 'The positive and nega-
tive terminals of the bleeder P are designated
“4+B” and “—B”. The plate of tube ! is con-
nected to the +B terminal of resistor P through
a path which includes the primary winding of
coupling transformer M, the resistor R and the
lead (0. The plate of tube 7T is connected to a
point on resistor P, which has a lower positive po-
tential value than the point +3B, through a path
which includes the primary winding of trans-
former Ms, the lead {f and the variable tap 12,
a radio frequency by-pass condenser being con-
nected befween the lead {f and ground to by-
pass radio frequency energy. The terminal
“—B” is designated as grounded in order to
show the return circuits to the grounded cathode
leads of tubes i and 7, and it will be noted that
each of these grounded cathode leads includes
the usual self-bias resistors shunted by radio fre-
quency by-pass condensers. Additionally, it will
be observed that radio irequency by-pass con-
densers are employed in the input and output cir-
cuits of tubes | and 1 in the well known manner.

The automatic volume control network for the
receiver essentially embodies a tube {3, of the
pentode type, which functions as an amplifier for
the signal energy which is to be rectified to se-
cure the volume conirol bias., Signal energy is
impressed upon the input electrodes of tube 13
through a path which includes the condenser {4,
the reference numeral {5 designating a grid leak
resistor connected between the signal grid and
cathode of tube §3. The rectifier device employed
to derive thie volume control voltage from the
aimpliiied signal energy is a dicde 16 which has
connected between its anode and cathode a path
including, in series, a resonant circuit 1T tuned
to the operating intermediate frequency and a
resistor 18’ shunted by a radio frequency by-pass
condenser. The plate circuit of tube i3 includes
a resonant circuit {8 tuned to the intermediate
frequency, the circuits {7 and 18 being coupled as
at Ma.

The signal control grid of tube [ is connected
to the anode side of resistor 18 through a path
which includes the audio frequency ripple sup-
pressor resistor {9 and the lead 20. The lead 20
has been designated “AVC” to show that this is
the automatic volume control connection between
the diocde rectifier {6 and the signal grid of the
controlled amplifier {. Theautomaticvolumecon-
trol arrangement functions in a manner such that
the sensitivity of the controlled amplifier | is a
maximum wheh no signal energy is transmitted
through the condenser {4. When no signals are
received there are no signals impressed upon the

- diode rectifier 1§, and conseguently the anode
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side of resistor (8 is at its least negative potenfial.
As soon as signals are received, such signals are
rectified by diode {§, and the negative side of re-
sistor 8 becomes greater in negative potential
with the result that the signal grid of the con-
trolled amplifier { is biased more negatively with
respect to the cathode thereof. This results in a
reduction in the sensitivity and gain of the con~
trolled amplifier.

Obviously since the sensitivity of the controlled
amplifier { is a maximum when no signals are re-
ceived, undesired background electric impulses
will be greatly amplified and reproduced to an
annoying extent when the tuning device 5 is ad-
justed between adiacent desired station settings.
Furthermore, when receiving distant stations
whose field strength at the receiver is extremely
low, such undesired impulses will be reproduced
to an annoying extent. It is for these reasons

By

nat a background noise suppressor arrangement o

is utilized in a receiver employing automatic
volume control. In the present case the noise
suppressor arrangemient comprises the diode 21
having its anode connected to the plate side of
the tuned circuit 8 through a lead 22, the cathode
of the dicde being connected by a lead #3 to the
plate side of resistor R. The lead 23 has been
designated by the letters “N. S.” to show that
this is the connecticn which provides the noise
suppressor action.
suming that the tuning device § is adjusted to a
point such that no signals are being collected by
the collector A, the automatic volume control ar-
rangement is not impressing any negativeé control
bias on the signal grid of the controlled ampli-
fier §.

It, therefore, follows that the plate current
flow of the tube i is o maximum, and this causes
a large voltage drop across the resistor R.

The value of the resistor R is so chosen that
with no signals being received the voltage drop
across the resistor R caused by the increased
plate current flow of tube { renders the anode of
the noise control tube 2! positive with respect to
its cathode. When this occurs space current flows
through tube 21, and results in & lcading down
of the tuned circuit & so that very little signal
is transmitted to the tuned input of the second
detector network §.

In other words, the electronic device 21 funec-

tions as a damping impedance which is a maxi-
mum when no signals are received by the receiver.
The device 2! being conductive when no signals
are being received, it constitutes a low impedance

shunt across the tuned output circuit of tube 7T :

for the undesired background impulses.

When g signal sufficient to operate the auto-
matic volume control mechanism is received, the
signal grid of the controlled ampilifier { is biased
off somewhat, and this causes less of a voltage
drop across the resistor R. The anocde of the
noise control tube 2! becomes negative with re-
spect to its cathode and the flow of space current
through the tube ceases. The load on the tuned

circuit 8 is thus removed, and the signal is then ;-

permitted to reach the second detector. The sig-
nal level at which the load is removed from the
tuned circuit 8 may be adjusted by the variable
tap 12, and therefore this tap comprises a noise
suppressor adjustment, or manual sensitivity
control.

The receiver arrangement shown in Fig. 2 is
substantially the same as that shown in Fig. 1,
the only difference residing in the modified form
of background ncise suppressor circuit empleyed,

In actual cperation, and as- &
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For this reason only such parts of the receiving
system which are essential to an-understanding of
the modified noise suppressor arrangement are
shown, and it is to be clearly understood that the
receiver arrangement includes many of the cir-
cuit elements shown in Fig. 1, and which have
been omitted from Pig. 2. In this modification
the noise control tube 21 is connected across the
tuned secondary of the intermediate frequency
coupling transformer Mi. ‘The cathode of tube
21 is connected by lead 23 to the plate side of re-
sistor R, while lead {1* connects the high alter-
nating - current potential side of tuned circuit 6’
to the anode of tube 21. In this modification of
the invention, therefore, it will' be seen that the
noise control tube 21 furnishes a low impedance
shunt acress the tuned input circuit of the in-
termediate freqilency amplifier T when no signals
are being received: - The action of removing this
low impedance shunt is identical to that described
in connection with the arrangement shown in
Pig. 1. L

Because pentode tubes are utilized in the ar-
rangement shown in the present receiving cir-
cuits, the plate voltages on tubes | and 7 may be
permitted to be rather low, and the value of
resistor R may then be made sufficiently great
to give a large noise control voltage from a.small
volume control voltage. The present invention
results in the advantage that control is secured
at a point in the circuit where the signal is of
small amplitude, so that there will be less pos-
sibility of distortion. Also, the range of field
strengths for which the noise suppressor is par-
tially operating will be narrow.

‘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 par-
ticular 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 combination with an amplifier whose gain
is to be controlled, means for automatically regu~
lating the gain of the amplifier in response to
variations in received signal intensity, a succeed~
ing amplifier having its input circuit coupled to
the output circuit of the controlled amplifier,
electron discharge meanhs comprising a low im-
pedance shunt across at least one of the tuned
circuits of said second amplifier when no signals
are impressed upen the controlled amplifier, and
additional means, disposed in the space current
path of the controlled amplifier and connected to
said low impedance means, for removing the ef-
fect of the low impedance shunt when signals are
impressed on said controlled amplifier.

2. In combination with an amplifier whose gain

is to be-controlled, means for automatically regu~

lating the gain of the amplifier in response to
variations in received signal intensity, a. succeed-
ing amplifier having its input circuit coupled to
the output circuit of the controlled amplifier,
means comprising a low impedance shunt across
at least one of the tuned circuits of said second
amplifier when no signals are impressed upon
the controlled amplifier, and additional means,
disposed in the space current path of the con~

trolled amplifier and connected to said low im-

pedance means, for removing the effect of the
low impedance shunt when signals are impressed
on said controlled amplifier, said low impedance
means comprising an electron discharge tube

3

connected across the tuned output circuit of said
segond amplifier;

3. In combination with an amplifier whose gain
is to be controiled, means for automatically regu-
lating the gain of the amplifier in response to
variations in received signal intensity, a succeed-
ing amplifier having its input circuit coupled to
the output circuit of the controlled amplifier,
means comprising a low impedance shunt across
at least one of the tuned circuits of said second
amplifier when no signals are impressed upon the
controlled amplifier, and additional means, dis-
posed in the space current path of the controlled
amplifier and connected to said low impedance
means, for removing the effect of the low imped-
ance shunt when signals are impressed on said
controiled amplifier, said low impedance means
comprising an electron discharge tube connected
across the tuned input circuit of said second am-
plifier.

4. Tn combinstion with an amplifier whose gain
is to be controlled, means for automatically regu-
lating the gain of the amplifier in response to
variations in received - signal intensity, a suc-
ceeding amplifier having its input circuit cou-
pled to the output circuit of the controlled am-
plifier, means comprising a low impedance shunt
across at least one of the tuned circuits of said
second amplifier when no signals are impressed
upon the controlled amplifier, and additional
means, disposed in the space current path of the
controlled ambplifier and connected to said low
impedance means, for removing the effect of
the low impedance shunt when signals are im-
pressed on said controlled amplifier, said low im-
pedance means comprising a diode.

5. In combination in a radic receiver, a con-

trolled high frequency amplifier, a resistor in the
space current path of said controlled amplifier,

an. automatic volume control rectifier coupled to.

the amplifier output circuit through a signal path,
said rectifier being adapted to-develop a volume
control direct current potential from signals im-~
pressed thereon, a direct current connection be-
tween an input electrode of said controlled am-~
plifier and a point in said rectifier circuit, an
electron discharge tube following said controlled
amplifier and provided with at least one tuned
circuit, a demodulator following said electron dis-
charge tube, an electron discharge device pro-
vided with at least a cathode and an anode and
having its cathode and anode connected across
said resistor in such a manner that the device
becomes conductive when the space current flow

through the resistor is a maximum, said electron -

discharge device being connected in shunt across
said tuned circuit.

6. In combination with the intermediate fre-
quency amplifier of a superheterodyne receiver,
a diode connected across a tuned circuit of the
amplifier, an automatic volume contrel circuit
for regulating the gain of an amplifier preceding
the said amplifier, and direct current connections
between the diode electrodes and the space cur-
rent path of the preceding amplifier for regulat-
ing the conductivity of the diode whereby the
latter functions as an adjustable damping im-
pedance in said tuned circuit.

7. A method of operating a receiver of the type
including at least one radio frequency signal am-
plifier and a demodulator, the method including
the steps of impressing signals upon the ampli-
fier, deriving a uni-directional voltage from said
amplified signals, regulating the gain of the am-
plifier with said voltage in a sense to maintain
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the signal carrier amplitude at the demodulator
substantially constant, deriving a second uni-
directional voltage from the space current of the
amplifier, and regulating the efficiency of trans-
mission of signals to the demodulator with said
second voltage in a sense such that the efficiency
is a minimum when the received signal ampli-
tude is a minimum.

8. In combination with the demodulator of a
radio receiver of the superheterodyne tygpe, the
receiver including an intermediate frequency am-
plifier having tuned input and output circuits,
a network preceding the amplifier including a
signal transmission tube provided with a tuned
input circuit, means responsive to received signal
amplitude variations for regulating the gain of
said tube in a sense to maintain said amplitude
substantially constant at the demodulator, and
means, responsive to variations in the space cur-
rent of said tube, for adjusting the damping of
at least one of the tuned circuits of said amplifier
in a sense such that the damping is a maximum

2,088,210

when the received signal amplitude is a minimum.

9. In a system as defined in claim 8, said damp-
ing adjusting means including a diode in shunt
with said one tuned circuit.

10.- A wave reception system comprising an
electron discharge tube provided with a wave in-
put circuit, a wave detector electrically coupled
to the said tube, means for deriving a uni-direc-
tional voltage from received waves, means for
varying the space current flow of said tube with
said voltage in a sense to maintain the wave
amplitude substantially uniform at the detector,
means operatively associated with the space cur-
rent path of said tube for deriving a second uni-
directional voltage from said space current, and
means responsive to variations in magnitude of
the second voltage for regulating the wave trans-
mission efficiency to said detector in a sense such
that the transmission is a minimum when the
received wave amplitude is 2 minimum.

WINFIELD R. KOCH.
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