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My present invention relates tc an improved
radio receiver of the type including diode detec-
tion, automatic volume control and inter-chan-
nel noise suppression functions in a single stage
of the receiver.

There has been disclosed by T. M. Shrader in
application Serial No. §22,140, filed July 12, 1932,
an-electron discharge tube of the type known as
the 55, the tube also being characterized by the
expression “Duplex-diode triode”. Briefly, the
tube embedies a cathode, an anode, a grid, and a
rair of auxiliary cold electrodes disposed on either
side of the cathode out of the electron stream
to the anode. This tube can be employed to pro-
vide diode detection, automatic .volume control
and a stage of amplification in a single stage of a
receiver. Realizing that in the absence of ear-
rier -voltage, circuit noises, atmospherics, and
fube noises are apt to be quite noticeable in a
receiver employing such a triple purpose stage,
D. G. Burnside in application Serial No. 644,149,
filed November 25, 1932, disclosed various ar-
rangements for employing the duplex-diode tri-
ode tube with control of the amplification of noise
in the absence of sufficient carrier voltage. In
these arrangements signal, or carvier, voltage
must be greater than a predetermined bias before
the detector action comes intc play. This pre-
vents the defection and audio amplification of
the noises, if the bias is adjusted to be just
greater than the noise level,

To avoid certain undesirable effects arising
during operation of the delayed detection circuits
of Burnside, there has been disclosed by J. 8.
Starrett in application. Serial No. 544,169, filed
November 25, 1932, arrangements for the accom-
plishment of detection, automatic volume con-
trol and automatic suppression of inter-channel
noise in a duplex-dicde triode stage. In gen-

- eral, each circuit in the absence of a signal op-

erates te suppress noise by the application of
cut-off voltage to the grid of the first audio am-
plifier stage; the said grid. is, in the absence of
signal, biased to cut-off, but is automatically

- removed from cut-off when a signal is received.

The removal of the said grid from cut-off is
arranged to be accomplished by the supply of a
reverse voltage from the rectified current through
a resigtance in series with one of the sets of
diode elements in. the duplex-diode triode tube.

Now, the present invention relates to, and has
as its main object, the provision of s circuit ar-
rangement which may be used with the duplex-
diode triode tube to accomplish detection, auto-
matic velume control and inter-channel noise
suppression, and additionally providing an ap-
parent increase in selectivity.

Another important cbject of the present in-
veniion is to provide a radio receiver having a
stage interposed between a stage of intermediate

(CL. 250—20)

frequency, or radio frequency, amplification and
a stage of audio freguency amplification, the in-
terposed stage including a duplex-diode triode
tube which is connected to the preceding and suc-
ceeding stages so as to provide diode detection,
automatic volume control of the preceding ampli-
fier stage, and inter-channel noise suppression
by control of the succeeding amplifier stage, the
interposed stage being additionally arranged for
apparently increasing the selectivity of the re-
ceiver.

Another object of the present invention is to
provide a radio receiver of the type including
automatic volume control and inter-channel
noise suppression, the receiver including addi-
tional means for tuning the set more sharply,
whereby in terms of dial operation, a station can
be heard over a very small portion of the tuning
scale, thereby tending to minimize error in ad-
justment of the tuning control to the peak of
the resonance curve; thus resulting in less lia-
bility of distortion due to this cause.

Still another object of the present invention is
to provide in combination with an intermediate
frequency amplifier and an audio frequency am-
plifier, a diode detection stage simultaneously
functicning as an automatic volume control
means, the energy for the automatic volume con-
trol action. heing obtained from the primary
circuit of the coupling network between the in-
termediate frequency amplifier and the diode
detection stage, there being provided an addi-
tional arrangement between the audio frzquency
amplifier and said diode detection stage for sub-
stantially preventing interchannel noises,

Still other objects of the present invention are
to improve generally the simplicity and efficiency
of duplex-diode triode circuits providing simul-
taneous diode detection, automatic volume con-
trol and inter-channel noise suppression, and to
particularly provide such a circuit arrangement
which is not only reliable in operation, but high-
ly selective.

The novel features which I believe to be char-
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 one ecircuit arrange-
ment whereby my invention may be carried into
effect.

Referring to the accompanying drawing,
wherein there is' shown only the portions of a
superheterodyne receiver necessary for a proper
understanding of this invention, the intermediate
frequency amplifier | is shown as having its in-
put terminals arranged for connection to the
usual first detector, it being clearly understood
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that the receiver is supposed to embody an an-
tenna, a radio frequency amplifier and a local
oscillator, the latter two heing connected to the
first detector.

The details of construction of the amplifier |
are not shown, since it is very well known that
it may embody a plurality of stages, each in-
cluding a tube, and that the amplification of
each of such stages may be varied by varying
the grid potential with respect to the cathode
potential.

The amplifier 1 is coupled, as at M, to the tube
55, the latter being of the duplex-diode triode
type disclosed by the above T. M. Shrader. The
tube is conventionally shown in- the drawing,
since it is fully disclosed and claimed in the
above Shrader application. It is sufficient for
the present to describe it as including & uni-
potential cathode C of the heater type, an anode
P, and a grid G to provide a triode system. A
pair of diode ancdes D1 and Dz are disposed on
either side of the cathode out of the electron
flow to the grid G and anode P, thus providing
a pair of diodes independent,of the triode sys-
tem except for the common cathode. In opera-
tion, the two diodes C—Di and C—De and the
triode C—G—P are independent, the cathode
having one emitting surface for the diodes and
another for the triode. This permits of flexibility
in cireuit arrangement and design.

Thus, as clearly disclosed by the aforemen-
tioned Burnside application, the diodes of the 5%
tube can perform at the same time the functions
of detection and of automatic volume control
with sensitivity control and time delay confined
to the volume control circuit; while at the same
time the triode may be used as an amplifier un-
der its own optimum conditions. The present
invention relates to an improvement in the above
mentioned Starrett application (the latter dis-
closing the inter-channel noise suppression ar-
rangement utilized herein), and comprises the
utilization of the energy in the primary circuit
4, of the intermediate frequency amplifier out-

¢ put, for providing the automatic volume control

voltage for the diode C—Ds2.

The load circuit following the 5% tube may
include the pentoede tube 57, followed by outputb
tubes 24, and a reproducer 25. In other words,
the tube 57 may function as a driver stage for
the output stage 24.

Considering, now, the specific circuit conneec-
tions between the amplifier {, the tube 55 and
the tube 57, it will be noted that the coupling

5 network between the amplifier { and the tube 55

comprises the primary. circuit coil & shunted by
the condenser 4’, the direct current energy being
fed to the anodes of the amplifier { through the
coil & from a source of ancde potential supply B
(not shown). The secondary circuit of the cou-
pling network M includes the coil §, magnetically
coupled to the coil 4, and the shunt condenser 5.
The digde-anode D: is connected to the high po-
tential side of the coil 5, while the low potential
side of the said coil is connected through a path
which includes the resistors 8, 9 to the cathode

lead of tube 55. It will be understood, of course,

that the primary and secondary circuits of the
coupling network M are both maintained fixedly
tuned to the intermediate frequency employed
in the receiver.

The diode anode D2 is connected to the high
potential side of the coil 4 through a path which
includes the lead 3% and the fixed condenser 8,
the said diode anode additionally being connect-
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ed to the grids of the intermediate frequency am-
plifier tubes through a path which includes the
lead 12, the resistor {2 and the lead 28, a con-
denser §3 being connected between one side of
the resistor {2 and ground, and a resistor [
being connected between the cther side of re-
sistor 12 and ground. It is to be understood that
the lead 2§ is connected to the grids of the tubkes
of amplifier { in such a manner that the gain
of the amplifier { is automatically controlled.
The manner of making this connection is too
well understcod by those skilled in the art to
require any more than the conventional showing
of the drawing.

The grid G of tube B5 is connected to a point
ketween resistors 8 and 9 through a path which
includes the resistor {4 and the lead 14’, the grid
side of resistor (4 being connected to ground
through the fixed condenser {E, and the resistors
8 and 9 keing shunted by a condenser T which
functions to by-pass radio frequency currents.
The anode P of tube 55 is connecied to the control
grid Gi of pentode tube 57 through a path which
includes the resistor 1%, it being noted that the
tube 537 is of the well known audio frequency
pentode type comprising the indirectly heated
cathode, the heater therefor, the screen grid elec-
trode disposed between the plate and the control
grid Gi, and the suppressor grid S connected to
the cathode, and disposed between the anode and
screen grid electrode. If is to be noted that the
cathodes of both tubes 55 and BT are energized
by a heater element, and it is to be understood
that this element is connected to the secondary
of the transformer winding supplying the heater
circuit, as is well known to those skilled in the
art.

The potentials for the ancdes of tubes 85 and
57 are secured from the source B’ (not shown).
Thus, the anode of tube 37 is connected to the
positive terminal of source B’ through a path
which inciudes the coupling resistor 3{, the re-
sistors 19, 26, 21, 22 and 23 being arranged in
series between the positive terminal of source B’
and ground to provide the various electrode po-
tentials for the tubes 55 and §7. The screen grid
electrode of tube 57 is connected, through lead
32, to the low potential side of resistor 28, the
cathode of tube 57 being connected by lead 23 to
the low potential side of resistor 22. '

The potential for the anode P of tube 55 is
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provided thrcugh a path, from the positive ter- -

minal of source B’, which includes the resistor
23, resistor 2%, resistor 2f and the resistor (8.
The cathode C of tube 55 is connected by lead 34
to a point between resistors (8 and 20, the low
potential side of resistor {9 heing conuected to
the ground side of resistor i,

The audio frequency. signal path betwsen the
tube 55 and the amplifier tube 57 is provided by
lead 25 and condenser {8, The lead 85 is con-
nected to the control grid side of resistor 17, and
the condenser (9 has one of its terminals adjust-
ably connected to a point on slider 8 by the slider
§’. It will be noted that the coupling between
the diode detector and the amplifier 57 is of the
resistance-capacity type, while the coupling be-
tween the fricde system of tube 55 and the ampli-
fier 57 is of the direct coupled type. The ampli-
fier 24 is resistively coupled, as at 81—31{’, fo the
output circuit of amplifier 21,

Referring to the drawing for a clear under-
standing of the operation of the circuit, diode D1
is connected to the sécondary of the intermediate
frequency transformer, through the resistor §,
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by-passed for radio frequency by condenser 1,

and serves as a detector. The audio frequency
developed here is passed to the grid of the ampli-
fier -tube 57 through condenser 10." The direct

. current voltage developed across 9 is placed be-

tween the grid G of the tube 85 and cathode,
through resistor 4. Thus, with a signal on Du.
grid G is biased negatively enough to cut off the
plate current through resistor §6. The grid bias
on tube 87 is, then, that across resistor 21, which
allows the tube to amplify normally.

‘When the receiver is detuned, the negative bias
on grid G of tube 55 is reduced, and plate current
through resistor i6 causes tube 57 to be cub off.
The dicde plate D2 is coupled to the primary 4
of the intermediate frequency transformer
through condenser 6. Rectified current through
resistor {! causes a voltage drop therethrough,
when the peak radio frequency voltage is greater
than the negative bias beiween Dz and cathode C,
obtained across bleeder resistor 18. - The voltage
drop. through resistor ‘{f is used to control the
bias of the preceding amplifier tubes, giving au-
tomatic volume control action.

The advantage of the connection of Dz to pri-

mary coil 4 is due to the difference in selectivity
as measured at the primary and secondary ter-
minals.. The secondary circuit is not effective in
controlling the voltage on D: (except to a limited
extent through its reaction on the primary cir-
cuit). The radio frequency input at coil § to the
diode Dz will be maintained at an approximately
constant level by the automatic volume control
action, but when the receiver is slightly detuned
the input at coil 5 to the diode D1 will drop below
that.at coil 4, causing the response in the audio
system to be cut off,
" This action also improves the discrimination
against interchannel nocise, since the ncise volt-
age developed in the secondary will in general
be less than that in the primary. This difference
may be made enough so that the receiver will
never respond .to noise alone.. The selectivity
is_apparently sharper than would be indicated by
the real selectivity curve of the receiver, which at
resonance will pass the side bands with the usual
fidelity, but with mistuning of 3000 to 4000 cycles
will eliminate response.

Cne of the 1mportant changes introduced by
the present invention in the aforesaid Starrett
application lies in taking the source of radio
frequency supply to the automatic volume con-
trol diode D2 from the primary of the last inter-
mediate frequency (or radio frequency) trans-
former, instead of taking it from the secondary
circuit. . This means that the automatic volume
control voltage passes -through one less tuned
circuit than does the detected voltage. The reso-
nance curve,. according to which the automatic
volume control is regulated, is a broader one than
the. resonance curve applying to the detector.
This results, so to speak, in having the detected,
or audio response, fall off more quickly with de-
tuning than does the rectified automatic volume
contrel voltage. -Consequently, the final audio re-
sponse falls off more rapidly with detuning than
it. would if the autcmatic volume control volt-

age were supplied from a circuit affected by the

last tuning stage as well as by the previous
stages,

In the circuit shown, the carrier voltage for

the automatic volume control is taken from the
primary winding 4 and coupled toc the diode D2
by means of condenser 6. Rectified voltage is fed
back to the intermediate frequency (or radio fre-

3

quency) amplifier through the resistance 12; this
resistance together with condenser 15, serving
to give the proper time constant for automatic
volume control action. Signal voltage for de-
tection is taken from the secondary winding 5
and supplied to the diode D: through the re-
sistances 8 and 9, shunted by the condenser 1,
the purpose of which is to by-pass radio fre-
quency. Audio frequency voltage is taken from
the resistance 9 by means of the coupling con-
denser IC, and applied to the grid of the first
audio tube. However, when no signal is being
received the plate current of the type 55 tube
flowing through the resistance 16 is sufficient to
bias the first audio tube to cut-off.

When a signal is received the drop in potential
across the resistance 9 is sufficient to bring the
grid G of the 55 to cut-off, thus removing the
first audio tube from cut-off so that the signal
supplied is effective. This arrangement provides
for diode detection, diode automatic volume con-
trol and for noise suppression. Delayed auto-
matic volume control of course may be readily
arranged. It may in some cases be found de-
sirable o couple the automatic volume control
diode to a point more than one stage before the
detector. Separate amplification before rectifi-
cation may then be advantageous.

‘While I have indicated and described one sys-
tem 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 particu-
lar organization shown and described, but that
many modifications may be made without de-
parting from the scope of my invention as set
forth in the appended claims.

What I claim is:

1. In combination, a source of intermediate
frequency energy, a single stage including a pair
of diodes and a tricde system, a coupling net-
work, comprising a primary and secondary cir-
cuit, between said source and one of said diodes,
a connection between said primary circuit and
the other diode, an audio frequency amplifier
coupled to said triode system and said first diode,
and inter-channel noise suppressor means includ-
ing the control grid of said triode system for
rendering said amplifier inoperative when the
energy transmitted from said source decreases
below a predetermined level.

2. In combination, a source of intermediate
frequency energy, a single stage including a pair
of diodes and a triode system, a coupling net-
work, comprising a primery and secondary cir-
cuit, between said source and one of said diodes,
a connection between said primary circuit and
the other diode, an audio frequency amplifier
coupled to said triode system and said first diode,
and inter-channel noise suppressor means includ-
ing the control grid of said triode system for
rendering said amplifier inoperativé when the
energy transmitted from said source decreases
below a predetermined level, said amplifier com-
prising a pentode tibe, the control grid of the
pentode tube being connected to the cathode and
anode of said triode system through resistive
paths.

3. In comblnatlon a source of intermediate
frequency energy, a single stage including a pair
of dicdes and a triode system, a coupling network,
comprising a primary and secondary circuit, be-
tween said source and one of said diodes, a con-
nection between said primary circuit and the
other diode, an audio frequency amplifier cou-
pled to said triode system and said first diode;
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inter-channel noise suppressor means including
the control grid of said triode system for render-
ing said amplifier inoperative when the energy
transmitted from said source decreases below a
predetermined level, said suppressor means com-
prising a resistor connected between the said first
diode and said triode control grid, and a second
resistor common to the anode of said triode sys-
tem and the control grid of said amplifier.

4. In combination with a high frequency am-
plifier, a tube comprising a cathode, an anode,
a control grid and a pair of auxiliary cold elec-
trodes adjacent the cathode outside the electron
flow to said anode, a primary coupling circuit
connected to said amplifier, a secondary circuit
coupled to said primary circuit, means for con-
necting one of the auxiliary electrodes and said
cathode to said secondary. circuit to provide a
diode detection circuit, a connection between said
primary circuit and the other auxiliary electrode,
a gain control connection between the cathode

and the said amplifier, a low frequency ampli--

fier having its control grid circuit coupled to the
said anode, means including a condenser coupling
the low frequency amplifier input circuit o said
diode detector circuit, a connection between the
control grid of the first tube and a point on said
diode detector circuit of such direct current po-
tential value that the flow of current through
said coupling between the anode of the first tube
and the said low frequency amplifier control grid
circuit is prevented when the signal energy in
said primary circuit decreases below a desired
level.

5. In combination with a high frequency am-
plifier, a tube comprising a cathode, an anode,
a control grid and a pair of auxiliary cold elec-
trodes adjacent the cathode outside the electron
flow to said anode, a primary coupling circuit
connected to said amplifier, a secondary circuit
coupled to said primary circuit, means for con-
necting one of the auxiliary electrodes and said
cathode to said secondary circuit to provide a
diode detection circuit, a connection including
a2 condenser between said primary circuit and
the other auxiliary electrode, a gain control con-
nection between the cathode and the said am-
plifier, a low frequency amplifier having its con-
trol grid circuit coupled to the said anode, means
including a condenser coupling the low frequency
amplifier input circuit to said diode detector
circuit, a connection between the control grid of
the first tube and a point on said diode detector
circuit of such direct current potential value
that the flow of current through said coupling

between the anode of the first tube and the said

low frequency amplifier control grid circuit is
prevented- when the signal energy in said pri-
mary circuit decreases below a desired level.

6. In combination with a high frequency am-
plifier, a tube comprising a cathode, an anode, a
control grid and a pair of auxiliary cold elec-
trodes adjacent the cathode outside the electron
flow to said anode, a primary coupling circuit
connected to said amplifier, a secondary circuit
coupled to said primary circuit, means for con-
necting one of the auxiliary electrodes and said
cathode to said secondary circuit to provide a
diode detection circuit, a connection between said
primary circuit and the other auxiliary electrode,
a gain control connection including a bias re-
sistor between the cathode and the said amplifier,
a low frequency amplifier having its control grid
circuit coupled to the said anode, means includ-
ing a condenser coupling the low frequency am-

2,013,307
plifier input circuit to said diode detector cir-

cuit, a connection between the cotrol grid of the
first tube and a point on said diode -detector
circuit of such direct current potential value
that the flow of current through said coupling
between the anode of the first tube and the said
low frequency amplifier control grid circuit is
prevented when the signal energy in said. pri-
mary circuit decreases below a desired level.

7. In combination with a high frequency am-
plifier, a tube comprising a cathode, an anode,
a control grid and a pair of auxiliary cold elec-
trodes adjacent the cathode outside the electron
flow to said anode, a primary coupling circuit
connected to said amplifier, a secondary circuit
coupled to said primary circuit, means for con-
necting one of the auxiliary electrodes and said
cathode to said secondary circuit to provide a
diode detection circuit, a connection including
a condenser between said primary circuit and the
other auxiliary electrode, a gain control connec-
tion including a bias resistor between the cathode
and the said amplifier, a low frequency amplifier
having its control grid circuit directly coupled
to the said anode, means including a condenser
coupling the low frequency amplifier input cir-
cuit to said diode detector circuit, a connection
including a resistor between the control grid of
the first tube and a point on said diode detector
circuit of such direct current potential value
that the flow of current through said coupling
between the anode of the first tube and the said
low frequency amplifier controd grid circuit is
prevented when the signal energy in said pri-
mary circuit decreases below a desired level.

8. In a radio receiver including a high -fre-
quency amplifier and a low frequency amplifier,
a diode rectifier circuit including an input net-
work resonant to a desired signal frequency, a
second network, resonant to said frequency, cou-
pling the first network to said first amplifier; a

second diode rectifier circuit, a path of low im-

pedance to said signal frequency connected be-
tween said second network and said second diode
circuit, an automatic gain control connection be-
tween said second diode circuit and said first
amplifier, a path of low impedance to the low
frequency component of the rectified signal fre-
quency between the first diode circuit and said
low frequency amplifier, an electron discharge
device of the type provided with at least an elec-
tron emitter, an input electrode and output elec-
trode and having its output electrode connected
to the input circuit of the said low frequency
amplifier, said device having its input electrode
connected to a point of said first dicde circuit of
such direct current potential value that a prede-.
termined decrease in said value results in a suf-
ficient increase in direct current potential in said
low frequency amplifier input circuit to bias the
low frequency amplifier to cut-off.,

9, In a radio receiver including a high fre-
quency amplifier and a low frequency amplifier,
a diode rectifier circuit including an input net-
work resonant to a desired signal frequency, a
second network, resonant to said frequency, cou-

pling the first network to said first amplifier, a

second diode rectifier circuit, a path of low im-
pedance to said signal frequency connected be-
tween said second network and said second diode
circuit, an automatic gain control connection
between said second diode circuit and said first
amplifier, a path of low impedance to the low
frequency component of the rectified signal fre-

quency between the  first diode circuit and said-
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low frequency amplifier, an electron discharge
device having an output electrode connected to
the input circuit of the said low frequency am-
plifier, said device including an input electrode

5 connected to a point of said first diode circuit of
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such direct current potential value that a pre-
determined decrease in said value results in a
sufficient increase in direct current potential in
said low frequency amplifier input circuit to
bias the low frequency amplifier to cut-off, and a
single envelope housing the electrodes of said
first. and second diodes and said electron dis-
charge device, ’

10. In a radio receiver including a high fre-
“quency amplifier and a low frequency ampli-
fier, a diode rectifier circuit including an in-

put network resonant to a desired signal fre--

quency, a- second network, resonant to said fre-
quency, coupling the first network to said first
amplifier, a second diode rectifier circuit, a
path of low impedance to said signal frequency
connected between said second network and said
-second diode circuit, an automatic gain control
connection between said second diode circuit and
said first amplifier, & path of low impedance to
the low frequency component of the rectified
signal frequency between the first diode circuit
and said low frequency amplifier, an electron
discharge device of the type provided with at
least an electron emitter, an input electrode and
output electrode and having its output electrode
connected to the input circuit of the said low
frequency amplifier, said device having its input
electrode connected to a point of said first diode
circuit of such direct current potential value
that a predetermined decrease in said value re-
sults in a sufficient increase in direct current
potential in said low frequency amplifier input
circuit to bias the low frequency amplifier to cut-
off, said second path being adjustably connected
- to said first diode circuit.

11. In a radio receiver including a high fre-
quency amplifier and a low frequency amplifier,
a diode rectifier circuit including an input net-
work resonant to a desired signal freguency, a
second network, resonant to said frequency, cou-
plihg the first network to said first amplifier, a
second diode rectifier circuit, a path of low im-
bedance to said signal frequency connected be-
tween said second network and said second diode
¢ircuit, an automatic gain control' connection
between said second diode circuit and said first
amplifier, a path of low impedance to the low
frequency component of the rectified signal fre-
quency between the first diode circuit and said
low freduency amplifier, an electron discharge
device of the type provided with at least an elec-
tron emitter, an input electrode and output elec~
trode and having its output electrode connected
to the input circuit of the said low frequency am-
plifier, said device having its input electrode con-
nected to a point of said first dicde circuit of
such direct current potential value that g pre-
determined decrease in said value results in a
sufficient increase in direct current potential in
said low frequency amplifier input circuit to bias
the low frequency amplifier to cut-off, and said
connection between said device output electrode
and said low frequency amplifier input circuit
including a purely resistive coupling,

12. In a radio receiver including a high fre-
quency amplifier and a low {requency amplifier,
a diode rectifier circuit including an. input net-
work resonant to a desired signal frequency, a

5

second nefwork, resonant to said frequency, cou-
pling the first network to said first amplifier, a
second diode rectifier circuit, a condensive path
of Iow impedance to said signal frequency con-
neected between said second network and said sec-
ond diode circuit, an automatic gain control con-
nection between said second diode circuit and
said first amplifier, a path of low impedance to
the low frequency component of the rectified
signal frequency between the first diode circuit
and said low frequency amplifier, an electron
discharge device of the type provided with at
least an electron emitter an input electrode and
output electrode and having its output electrode
connected to the input circuit of the said low
frequency amplifier, said device having its in-
put electrode connected to a point of said first
diode circuit of such direct current potential
value that a predetermined decrease in said value
results in a sufficient increase in direct current
potential in said low frequency amplifier input
circuit to bias the low frequency amplifier to cut-
off.

13. In a radio receiver including a high fre-
quency amplifier and a low frequency amplifier,
a diode rectifier circuit including an input net-
work resonant to a desired signal frequency, a
second network, resonant to said frequency, cou-
pling the first network to said first amplifier, a
second diode rectifier circuit, a path of low im-
pedance to said signal frequency connected be-
tween said second network and said second
diode circuit, an automatic gain control con-
nection between said second diode circuit and said
first amplifier, a condensive path of low im-
pedance to the low frequency component of the
rectified signal frequency between the first diode
circuit and said low frequency amplifier, an
electron discharge device of the type provided
with at least an electron emitter, an input elec-
trode and output electrode and having its out-
put electrode connected to the input circuit of
the said low frequency amplifier, said device hav-
ing its input electrode connected to a point of
said first diode circuit of such direct current
potential value that a predetermined decrease in
said value results in a sufficient increase in di-
rect current potential in said low frequency am-
plifier input circuit to bias the low frequency am-
plifier to cut-off.

14. In combination, an amplifier of high fre-
quency signal energy, a single stage including a
pair of diodes and a triode, a coupling network,
comprising a tuned primary and a tuned sec-
ondary circuit, between said amplifier and one
of said diodes, a signal connection between said
primary circuit and the other diode, an audio
frequency amplifier coupled to said triode sys-
tem and said first diode, an automatic volume
control connection between the signal amplifier
and the said other diode, and inter-channel
noise suppressor means including a direct cur-
rent connection between the circuit of said one
diode and the control grid of said triode sys-
tem for rendering said audio amplifier inopera-
tive when the energy transmitted from said
source decreases below a predetermined level,
the resonance curve characteristic of the auto-
matic volume control circuit being broader than
that of the said one diode circuit whereby the
audio amplifier response falls off more rapidly
with detuning than does the automatic volume
control response.

WILLIAM A. HARRIS.
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