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My present invention relates to automatic vol-
ume controel (AVC) circuits, and more particu-
larly to an AVC circuit adapted to regulate both
amplification and detection with the electrodes

5 of a triode. i

One of the main objects of my present inven-
tion is to utilize the cathode, grid and plate of a
triode to provide a detector and an AVC rectifier;
the rectifier functioning to decrease the radio
amplifier gain when the signals increase in
amplitude above a desired level, and the detec-
tion efficiency being concurrently decreased. -

Still other objects of my invention are to im-
prove. generally the simplicity and- efficiency of
1§ receivers provided with AVC circuits; and more

especially to provide an AVC arrangement which

. is economically 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 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 in-
dicated diagrammatically a circuit organization
whereby my invention may be carried into effect.

Referring now to the drawing, there is sche-
matically shown a receiver of conventional con-
30 struction embodying my invention: The signal

collector |, which can be a grounded antenna
circuit, is coupled to the tunable input circuit 2
of the radio frequency amplifier tube 3. The
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cathode of tube 3 is at ground potential; the,

35 plate of the tube is connected to a proper posi-
tive potential point B on the customary voltage
supply bleeder resistor P. - An intermediate point
G of the latter is at ground potential. :
The plate of tube 3 is coupled to the tunable
input circuit 4; the latter is disposed between
the input electrodes of the second radio amplifier
tube 5. The cathode of the latter is at ground
potential; the plate circuit of tube § may include
the tunable network & The dotted line T de-
45 hotes the customary mechanical coupling be-
tween the rotors of the variable condensers used
in tunable circuits 2, 4, 6. The amplifiers 3 and
§ can denote the usual networks of a super-
heterodyne receiver, if desired, prior to the sec-
50 ond detector. The tubes 3 and 5 can be screen
grid or pentode tubes.
The receiver detector comprises a triode 8;
the cathode 9 is connected to a point Cz on P by
a resistor Ri. The control grid 10 is connected
56 to a desired point on resistor Ri through a path

40

including coil H, resistor R and adjustable tap.
12. The coil 11 is reactively coupled to the out--
put circuit of amplifier 5; a radio frequency by-:
pass condenser I3 is ‘connected between the
cathode and the grid end of resistor R. Audio g
voltage developed across the load resistor R is
impressed on-the audio amplifier [4; the audio
coupling condenser 15 is used to couple the grid

of tube 14 to the load resistor R.  The usual leak
resistor 18 may connect the grid of tube {4 to a 1o
negative point Ci1 on P. The output of tube 4
may be further amplified, and finally reproduced

in a loudspeaker.

The plate 17T of tube 8 is connected to the .
cathode through a path including load resistor 15
Re, shunted by a radio frequency by-pass con- )
denser 18, coil 19 and condenser 20. The cojl 19 is
reactively coupled to circuit 6. The adjustable
tap 21 connects the junction of coil 19 and con-
denser 20 to a negative point C on P. The po- 20+
tential difference between points C and C2 on P
is designated by the reference letter V. . The lead
22, designated as the AVC connection, -connects
the low potential end of each input circuit 2 and
4 to the anode end of resistor Ra. The direct |
current blocking condensers 23 and 24 connect the
low potential ends of each of circuits 2 and 4 to
the grounded cathodes. Resistors 25 are includ-
ed in the lead 22 to suppress the pulsating volt-
age components of -rectified voltage developed 30
across resistor Ra. :

The operation of the tube 8 and its associated
networks will now be explained. It should be
understood that the receiver can be one operat-
ing in the broadcast range, say 500 to 1500 k. c. 35
The signal voltage developed across circuit 6 is
impressed on each of coils 19 and {1. The de-
tection action by the circuit included between
grid 10 and cathode 9 provides the audio volt-
age; the rectification by the circuit between 40
anode {7 and cathode 9 provides the direct cur-
rent voltage across Rz used for AVC. The normal
bias for the amplifier grids is the voltage be-
tween ground and point C on bleeder P. That is
to say, when no signals are received the ampli- 45
fier tubes 3 and 5 are operating at maximum
gain; the negative potential not being developed
across resistor Re. In this no-signal condition
there is no plate or grid current flow in tube 8.

When weak signals are received, and the ampli- gq
tude of which signals is less than the magnitude
of the delay bias V, no plate current flows in
tube 8. If grid current flows, however, it tends
to render the detector cathode 9 more positive
than before, thus adding a little more delay volt- gg
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2
age to the bias V. However, it should be noted
that this extra delay voltage is not added to the
bias applied to the amplifier grids. There is no
delay bias applied to the grid 18, hence the sig-
nal detection is normal. Therefore, it will be
seen that for weak signal reception audio volt-
age iIs fed to the amplifier 14, while the AVC
rectification is delayed.

Upon the received signal carrier amplitude ex-
ceeding the delay voltage applied to plate 1T,
current flows through the resistor Ri, as well as
through resistor R2. The direct current voltage
developed across resistor Rs is employed to in-
crease the negative bias on the signal grids of
amplifier tubes 3 and §, and it will be noted that
the negative voltage applied through lead 22 is
added to the voltage V. Concurrently, the grid
10 is biased negatively with respect to the cathode
8, since the grid 10 is connected through resistor
R and tap 12 to an intermediate point on re-
sistor Ri. This ‘biasing of grid 10 reduces the
detection efficiency of the rectifier comprising
grid 10 and cathode 9 and the associated circuit.

By a suitable choice of a magnitude of re-
sistor Ri, and suitable positioning of tap 12 on
the latter, various effects may be produced. With
the tap 12 positioned adjacent the cathode end
of resistor Ri, the grid circuit acts as a simple
diode, while the plate circuit produces an addi-
tional amplifier bias that increases linearly with
the -excess of signal voltage over the bias V. On
the other hand, with the tap 12 adjusted to the
extreme right end of the resistor Ri, the plate
current through the resistor may bias the grid
10 so that no rectification takes place in the grid
circuit beyond a certain signal strength depend-
ent upon the ratio of signal voltages applied to
the coils 11 and 19. This can provide a silencing
action for strong crashes of interference.

With this type of AVC circuit the automatic
decrease of the amplifier gain will cooperate with
the detector efficiency decrease so that the mag-
nitude of the audio voltage delivered to the am-
plifier 14 is maintained substantially constant in
spite of fading of the received carrier signal.
A system of this type is of a special utility in con-
nection with receivers of limited amplifier tubes,
and where it is desired-to have an efficient AVC
system. It will be particularly noted that the
AVC action is secured with an ordinary triode
tube, and that the AVC action itself is of the
delayed type.

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 T claim is:

1. In combination with a tube of the type in-
cluding a cathode, control grid and plate, a sig-
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nal inptt circuit cornécted between the cathodeé
and control grid to provide a diode detection
circuit, said signal input circuit including imped-
ance means for developing an audio current volt-
age from impressed signals, a second signal input
circuit connected between the plate and cathodé,
said second circuit including impedance means
for developing a direct current voltage from im-=
pressed signals, and impedance means, other ‘than
said two impedance means, common to said two
input circuits for automatically controlling the
detection efficiency of said cathode and control
grid in response to current flow between &§aid
cathode and plate.

2. In a system 'as defined in claim 1, a source
of direct current voltage, and means connecting
said source between said cathode and plate in a
manner such that the plate is biased to a pre-
determined negative voltage with respect to thé
cathode thereby to delay the development of
said direct current voltage.

3. In a system as defined in claim 1, said com-
mon means comprising a resistor in said second
cireuit, and means providing a direct current volt-
age connection between said control grid and a
point on said resistor such that the grid becomes
increasingly negative with respect to the cathode
as said current flows.

4. In combination with a source of modulated

carrier signals, an electron discharge tube of the !

type including at least a cathode, control grid
and plate, a signal circuit coupling said source to
said cathode and plate, said signal circuit includ-
Ing a load resistor for developing a voltage from
received signals, an impedance element disposed
in the space current path between said cathode
and plate, a second signal circuit coupled to said
source and connecting the grid and cathode to
provide a diode detector circuit, and a direct cur-
rent voltage connection between said control grid
and a point on said impedance such that space
current flow through the latter results in nega-
tive biasing of the control grid.

5.-In combination with a source of modulated

carrier signals, an electron discharge tube of the 4z
- type including at least a-cathode, control grid

and plate, a signal circuit coupling said source to
said cathode and plate, said signal eircuit in-
cluding a load resistor for developing a voltage

from received signals, an impedance element dis- -

posed in the space current path between said
cathede and plate, a second signal circuit cou-
pled to said source and connecting the grid and
«cathode to provide a diode detector circuit, a

direct current voltage connection between said 5:

control grid and a point on said impedance such
that space current flow through the latter results
in negative biasing of the control grid, said source
including a signal amplifier tube, and a gain
control connection between said load resistor and
said amplifier tube.
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