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8 Claimas.

My present invention relates to volume control
circuits for audio amplifiers, and more particu-
larly to simplified gain control connections be-
tween a diode detector and a subsequent audio

5 amplifier.

One of the important objects of my invention
is to provide, ‘in a radio receiver, s signal de-
tector of the diode type which supplies its audio
voltage output to a succeeding sudio amplifier
through-a potentiometer; the potentiometer being
so constructed that the audic amplifier signal grid
has its‘potential varied in accordance with the
direct current voltage output of the detector, and
the audio signal grid being connected to the diode
anode solely through the potentiometer resistor.

Ancther important object of this invention may
be stated to reside in the provision of a diode de-
tector which has in its output circuit a resistor-
condenser network functioning simultaneously as
the manual volume control device for a succeed-
ing audio amplifier and as the filter for an auto-
matic volume control connection to one or more
preceding signal amplifiers.

Still other objects of my invention are to im-
25 prove generally the simplicity, compactness and
efficiency ‘of audio coupling connections between
a diode detector and & succeeding audio ampli-
ﬁﬂr ‘and more especially to provide adjustable
audio connections to diode detectors in a manner
which is not only reliable and efficient in opera-
tion, but is economically manufactured and as-
sembled in radio receivers.

The novel features which I believe to be char-
acteristic of my invention are set forth in par-
35 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 severdl circuit organi-
zations whereby my invention may be carried into
effect.

In the drawing:

Pig. I shows an embodiment of the present
45 invention;

Fig. 2 llustrates a modification; and

Fig. 3 illustrates a further modification.

Referring now to the accompanying drawing,
wherein like reference characters in the different
figures designate similar circuit elements, there is
shown in Fig. I the detector and audio frequency
amplifier networks of a radio receiver.” 'The re-
ceiver may be of any desired type, stuch as the
well known superheterodyne receiver utilized in
the broadecast range of 550 to 1500 k. ¢.. The de-~
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tector is of the diode type, and the diode 1 has ifs

anode 2 connected to its grounded cathode
through a path which includes in series the reso-
nant input circuit 3 and the load impedance 4.

The impedance 4 is shunted by a carrier by-pass

condenser 5, and the input circuit 3 is tuned to
the operating carrier frequency. If the receiver
is of the superheterodyne type, then circuit 8 is
tuned to the operating intermediate frequency
(I P.), and it will be understood that numeral 6
denotes the intermediate frequency output circuit
of the final intermediate frequency amplifier. It
is not believed necessary to explain in detail the
construction of the various signal amplifier net-
works which may precede ecircuit 8, since those
skilled in the art are very well acquainted with
such networks.

The audio and direct current voltage compo-
nents developed across impedance 4 are utilized
as shown in Fig. 1. The direct current voltage
component - is employed automatically to regu-
late the gain of one or more of the preceding sig-
nal carrier amplifiers, and such automatic vol-
ume control circuit is designated by the letters
“AVC.”" The gain control conhection 7 is made
to the anode end of resistive impedance 4
through a resistor 8, the resistor being connect-
ed to ground through a condenser 9. This re-
sistor-condenser network provides the usual filter
for removing pulsation voltage components from
the gain control voltage.

The audio voltage component of the rectifier
output voltage is utilized for subsequent audio
frequency amplification. This is accomplished
by providing the audio frequency amplifier 18,
and the signal grid of the latter is connected to
the anode end of impedance 4 through the po-
tentiometer comprising resistor 11 and adjust-
able tap 12. One end of resistor i1 is connected
directly to the anode end of resistor 4, while its
opposite end is connected to ground through the
capacitor 13. The cathode of amplifier 10 is con-
nected to ground through the usual self-biasing
network 14, and it is to be understood that. the
audio voltage output of amplifier 10 will be trans-
mitted through one or more subsequent ampli-
fiers, and finally reproduced by any de51red type
of audio reproducer.

It will be observed that the signal grid of am-
plifier {0 normally, that is in the absence of in-
coming carrier signals, has a negative bias ap-
plied to it through a path which includes tap 12,
resistor 11, load impedance 4, ground and the
biasing resmtor of the audio amplifier. As soon
as carrier energy is.received, and the amplitude
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o -
of the carrier increases, then the signal grid of
amplifier 10 has its negative bias increased.

“There is thus provided automatic gain regulation

of both the pre-detector stages and the subse-
quent audio amplifier. Adjustment of tap 12
with respect to resistor I1 provides adjustment of
the magnitude of the audio voltage impressed on
the audio amplifier; the potentiometer 11—I2,
therefore, acts as a manual volume control device
to regulate the loudness of audio reproduction.

The direct current voltage from the diode load
impedance 4 is impressed on the signal grid of
amplifier 10 directly through the potentiometer
resistor {1, while the audio voltage component is
attenuated by adjustment of the potentiometer
tap (2. This is true because the lower end of the
potentiometer resistor is effectively at alternating
current ground potential through the condenser
{3. This circuit is of advantage in that, under
average conditions, a lower direct current resist-
ance is obtained in the grid circuit of amplifier {0
than with other well-known arrangements which
accomplish the same result. At the same time,
the effects of any grid current flow in the grid cir-
cuit of amplifier {0 on the operation of the pre-
detector tubes are highly minimized.

In the arrangement shown in Fig. 2 the func-
tions of the elements in Fig. 1, and which ele-
ments are included in the audio and direct cur-
rent connections to the detector, are provided
with a minimum of parts. In this case the po-
tentiometer resistor 11 and the condenser (3
function simultaneously as the manual volume
control device and the automatic volume con-
trol filter network. It will be cbserved that in
this arrangement the automatic volume control
connection 7 is made to the junction of resistor
il and condenser {3, so that the lead T derives
the direct current voltage from the load im-
pedance 4 through the potentiometer resistor (i.
The resistor {{ and condenser {3 are chosen in
magnitude so that they provide a proper sup-
pression of pulsation voltages with the result
that the control voltage transmitted over lead 7
is preperly filtered. At high volume control set-
tings of tap {2 the direct current resistance of
the grid circuit of amplifier 10, which is common
to the controlled pre-detector tubes, is consider-
ably reduced so that, in this condition, any un-
desirable grid current flow in tube 0 has but
little effect on the operation of the pre-detector
tubes.

It is frequently desirable to add a bass-com-
pensating network to the volume control circuit
of Wig. 2. Fig. 3 shows a circuit incorporating
such a network connected to a fixed tap on
volume control {i. The network consists of a
resistance 15 and capacitance 1&. The AVC volt-
age for the pre-detector stages is taken from lead
71 which is connected to the junction of elements
14 and {5. By this means, the time constant of
the AVC network is not too large, as it might
be if it were connected to the junction of ele-
ments 1§ and {3 of Fig. 3. The circuit of Fig. 3
has an advantage over that of Fig. 2 in that the
audio volume at minimum setting of the slider 12
is considerably less, and, in fact, may be made
negligibly small.

Tt should be understood that my 1nvent10n is
not limited to the specific embodiments shown
in the figsures. For example, it is sometimes de-
sirable to add additional filtering of the radio
frequency, or intermediate frequency, alter-
nating voltages to that already provided by the
capacitance 5. ‘Such additional filtering hetween
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the diode detector and the audio amplifier s
well known in the art, and it is unnecessary to
elaborate on such a modification here. It is also
understood that the potentiometer (I may be
modified to include additional taps for automatic
bass compensation.

While I have indicated and described several
systems for carrying my invention into effect, it
will be apparent to one skilled in the art that my
invention is by no means limited to the particular
organizations 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 a signal receiver, a diode detector network
including a load impedance across which are
developed audio and direct current voltages, an
audio amplifier having a signal input grid, a
path comprising a resistor and condenser in shunt
to. said impedance, an adjustable connection
between the grid and said resistor for regulating
the magnitude of the audio voltage impressed
on the grid, and an automatic volume control
circuit connected to the junction of said resistor
and condenser, i

2. In g signal receiver, a diode detector network
including a load impedance across which are
developed audio and direct current voltages, an
audio amplifier having a signal input grid, a path
comprising ‘a resistor and condenser in shunt to
said impedance, an . adjustable connection be-
tween the grid and said resistor for regulating
the magnitude of the audio voltage impressed
on the grid, said resistor and condenser being
chosen to function as a filter network for the
direct voltage, and an automatic volume control
circuit counnected to the junction of said re-
sistor and condenser.

3. In a radio receiver of the type comprising
a diode rectifier having an input circuit adapted
to be coupled to a signal amplification network,
an audio amplifier provided with input and out-

put electrodes, said rectifier including a load

impedance for developing audio and direct cur-
rent voltages from rectified signal currents flow-
ing through the impedance, an automatic gain
control connection to a point on said impedance
which becomes increasingly negative with sighal
carrier amplitude increase, said connection .in-
cluding g filter resistor, a second gain control
connection from said amplifier input electrode,
said second connection including an adjustable
tap slidable along said resistor to vary the mag-
nitude of audio voltage impressed on the input
electrode.

4. In a radio receiver of the type compnsmg
a diode rectifier having an input circuit adapted
to be coupled to a signal amplification network,
an audio amplifier provided with input and out-
put electrodes, said rectifier including a load
impedance for developing audio and direct cur-
rent voltages from rectified signal currents flow-
ing through the impedance, an automatic gain
control connection to a point on said impedance
which becomes increasingly negative with signal
carrier amplitude increase, said connection in-
cluding a resistor, a second gain control: con-
nection from said amplifier input electrode, said
second connection including an adjustable tap
slidable along said resistor to vary the magni-

tude of audio voltage impressed on the inpuf

electrode, and a condenser in series with said

resistor across said impedance, the resistor and .

condenser . providing a filter for removing pul-
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sations from the direct voltage transmltted over -

said automatic control connection.

5. In combination with a signal carrier receiv-
ing system including a detector and carrier gain
control network, said detector having a load im-
pedance -across which is generated direct and
audio voltages, an audio volume centrol resistor
consisting of a potentiometer with an adjustable
tap, a first connection from one end of said vol-
ume control resistor to a point on the detector
load impedance, said first connection being
adapted for the transmission of the direct cur-
rent and at least part of the demodulation prod-
ucts which result from rectification by said de-
tector of a received signal, a second connection
from the other end of said veolume control re-
sistor through a capacitance to a second point
on the detector load impedance, an amplifier sys-
tem with an electron discharge tube having two
input electrodes one of which is connected to the
variable tap on the aforementioned volume con-
trol resistor and the other of which is connected
to the said second point on the detector load im-
pedance, and a connection from said other end
of the volume control resistor to the aforemen-
tioned carrier gain control network.

6. In combination with a signal carrier receiv-
ing system including a detector and carrier gain
control network, said detector having a load im-
pedance across which is generated direct and
audio voltages, an audio volume control resistor
consisting of a potentiometer with an adjustable
tap, a first connection from one end of said
volume control resistor to a point on the detector
load impedance, said first connection being
adapted for the transmisison of the direct cur-
rent and at least part of the demodulation prod-

. ucts which result from- rectification by said de-
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tector of a received signal, a second connection
from the other end of said volume control re-
sistor through a capacitance to a second point
on the detector load impedance, an amplifier sys-~
tem with an electron discharge tube having two
input electrodes one of which is connected to the
variable tap on the aforementioned volume con-
trol resistor and the other of which is connected
to the said second point on the detector load im-
pedance, and a connection from an intermediate
point on said volume control resistor to a fre-
quency discriminating network including a sec-
ond capacitance, one end of which is connected
to said other end of the volume control resistor
and the other end of which is connected to the
aforementioned carrier gain control network.

7. In combination with a signal carrier receiv-

3
ing system including a.detector and carrier gain

control network, said detector having a load im-
pedance across which is generated direct and

audio voltages, an audio volume control resistor

. consisting of a potentiometer with an adjustable

tap, a first connection from one end of said vol-
ume control resistor to a point on the detector
load impedance, said first connection being
adapted for the transmission of the direct cur-
rent and atb least part of the demodulation prod-
ucts which result from rectification by said de-
tector of a received signal, a second connection
from the other end of said volume control re-
sistor through a capacitance to a second point
on the detector load impedance, an amplifier sys-
tem with an electron discharge tube having two
input electrodes one of which is connected to the
variable tap on the aforementioned volume con-
trol resistor and the other of which is connected
to the said second point on the detector load im-
pedance, and a connection from an intermediate
point on said volume control resistor to one end
of a resistance whose other end is connected to
both the aforementioned carrier gain control
network and to one side of a second capacitance,
said second capacitance having its other side con-
nected to said second point on the detector load
impedance.

10

15

20

25

8. In combination with a signal carrier receiv-

ing system including a detector and carrier gain
control network, said detector having a load im-
pedance across which is generated direct and
audio voltages, an audio volume control resistor
consisting of a potentiometer with an adjustable
tap, a first connection: from one end of said
volume control resistor to a point on the detector
load impedance, said first connection . being
adapted for the transmission of the direct cur-
rent and at least part of the demodulation prod-
ucts which result from rectification by said de-
tector of a received signal, a second connection
from the other end of said volume control re-
sistor through a capacitance to a second point
on the detector load impedance, an amplifier
system with an electron discharge tube having
two input electrodes one of which is connected
to the variable tap on the aforementioned volume
control resistor and the other of which is con-~
nected to the said second point on the detector
load impedance, and connections from at least
one intermediate point on said volume control
resistor to a frequency discriminating network,
which is also adapted for connection to the afore-
said carrier gain control network.
EDWARD W. HEROLD.
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