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3 Claims.

The present invention relates to inverse feed-
back amplifiers, and has for its principal object
to provide an amplifier of the character referred
to in which the gain is caused to vary by inverse
feedback and bias control conjointly as a func-
tion of the output voltage to maintain said out-
put voltage substantially constant.

It is also an object of the present invention
to provide an audio frequency amplifier and an
inverse feedback circuit therein for reducing dis-
tortion caused by signal overload, whereby op-
timum bias and anode potentials may be pro-
vided initially for operation of the amplifier.

Another object of the present invention is to
provide an audio frequency amplifier having an
amplifier stage, the output circuit of which is
controlled in impedance and varied as a function
of the output voltage of the system by inverse
feedback in said stage.

The invention will, however, be better under-
stood from the following description when con-
sidered in connection with the accompanying
drawing, and its scope is pointed out in the ap-
pended claims.

Referring to the drawing, the figure shown
therein is a schematic circuit diagram of an
audio frequency amplifier embodying the in-
vention and comprising an amplifier tube 5§
having a cathode 6 in circuit with which is an
unbypassed feedback resistor T connected to the
negative anode supply circuit represented by
chassis or ground connection 8. The control
grid 9 of the amplifier stage is connected to sig-
nal input terminals 10 and 1{, the latter being
connected to chassis or ground 12 and thence
to the cathode. Bias potential for the grid 9
is supplied through a grid resistor {3 connected
to a tap 18 on the feedback resistor T in the
cathode circuit.

The output anode 15 is coupled to a succeed-
ing amplifier {6 through a coupling capacitor
{1. The plate or anode circuit of the am-
plifier § includes a coupling resistor 18 connect-
ed between anode and a positive anode poten-
tial supply lead (9. This connection includes a
filter comprising a series resistor 20 and shunt
bypass capacitor 21.

The amplifier output circuit is indicated by
the leads 22 and 23 connected to output ter-
minal 24, the lead 22 being the high potential
side of the circuit.

The audio frequency output circuit of the
amplifier stage § includes the output coupling

resistor 18, the bypass capacitor 2i and the un- '

10

15

20

25

30

35

40

50

bypassed cathode or feedback resistor T and, 65

(CL 179—171)

because of the fact that the cathode resistor 7T
is unbypassed, the amplifier is made degener-
ative to an extent depending upon the relative
resistance values of the resistors 18 and 1. This
is made such that the amplifier gain is estab-
lished at a predetermined. level in the absence
of signals and with optimum values of the an-
ods and biasing potential for most effective op-
eration.

* A control tube 24 is connected to act as part
of the plate load resistor of the tube 5; that is,
with its anode-cathode impedance in parallel
with the resistor 18. In the present example,
the anode 25 of the tube is coupled through &
suitable coupling capacitor 26 with the anode
end of the plate resistor 18 of the tube 5 and is
supplied with anode potential through a re-
sistor 27 from the positive anode supply lead 19.

The cathode 28 is connected with the resistor
1 and the control grid 29 is connected through
a source of controlling potential 30 with chas-
sis or ground 3i, whereby initially the full bias
across the resistor T is applied between grid 29
and cathode 28 sufficient to bias the tube 24
substantially to cut-off, whereby its shunting
effect across the resistor I8 initially, and in the
absence of signals, is substantially zero.

The control grid bias on the control tube 24 is
varied to control the amplifier gain by suitable
means as a8 function of the output voltage of
the system, thereby to change the gain of the
system as the output potential tends to increase.
To this end, a portion of the output voltage
from the output circuit is taken from the output
lead 22 through a connection 32 and is applied
through a rectifier device 33 to the source 30
which comprises a resistor provided with a by-
pass capacitor 34.

With this arrangement, the resistor 30 be-
comes a source of variable biasing potential re-
sponsive to variations in the output voltage of
the -amplifier system and the connections are
such that, as the output voltage of the am-
plifier increases, the grid terminal 35 of the
source 30 increases in a positive direction to
lower the anode-cathode impedance of the con-
trol tube 24, thereby reducing the plate load
impedance of the tube 5 and causing a change in
the relative potential drop in the plate resistor
18 and the feedback resistor 7.

The result of this operation is to cause the
drop in potential in the plate resistor 18 to be
reduced and the drop in potential through the
feedback resistor to be increased, thereby in-
creasing the degree of inverse feedback and




thereby reducing the gain of the amplifier stage
§ to compensate for an increase in the output
of the amplifier system.

It will be appreciated that the rectifier 33
may be so connected that the terminal 38 of the
output resistor 38 or potential source may in-
crease in a negative direction with increased
output potential, thereby to provide an increase
in gain with increased signal output, resulting
in volume expansion, if desired.

With the connections shown for maintaining
the output potential substantially constant. as
the signal input potential applied to terminals
10 and (1 increases, the inverse feedback in-
crease effected in the feedback resistor 1, while
causing the gain to be reduced, also causes the
amplifier stage § to carry the increased signal
input without distortion since the inverse feed-
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coupled to the anode end of said coupling im-
pedance and having a cathode connected with
the cathode of said first-named amplifier tube,
a control grid for said second amplifier tube,
means for applying a biasing potential thereto,
means responsive to variations in signal ampli-
tude in said amplifier for varying said potential .
to control the relative potential drop in said cou-
pling impedance and in said inverse feedback
impedance, and to vary the inverse feedback to
said first named amplifier tube and the gain of

- sald amplifier.

15

back potential developed in the resistor 1 is in

_opposition to the signal input potential.

The change in anode current of tube 24'is
also used to obtain a corresponding bias change
in tube {8, the amount of which may be con-

trolled by the position of the tap 14 connecting:

resistor 13 to the feedback resistor 1. Thus,
the .gain in the system is varied both by the
effect of increasing bias and increasing feed-
back.

Prom the foregoing description, it will be seen
that a variable gain amplifier is provided. by
utilizing inverse feedback in a single amplifier
stage through the control of the relative im-
pedance values of an impedance element.in the
anode circuit of the amplifier and in the cathcde
circuit of the amplifier. :

A control tubz having its anode-cathode im-
pedance shunting the output anode impedance
is arranged to control the potential drop in the

anode circuit and, in the cathode impedance, -

which is unbypassed, so that, as the output po-
tential tends to increase for any reason, such
as with increased input potential applied to the
amplifier, the relative drop in signal potential
between the plate impedance and the cathode
. impedance of the amplifier stage is varied, the
cathode impedance providing an increasing po-
tential drop and inverse feedback, thus control-
ling the overall gain of the amplifier.

In addition, by connecting the two amplifier
tube cathodes through the feedback resistor 7
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and tapping the latter for bias potential on the

input grid 8, the gain of the tube 5 varies in a
direction to aid in the control of gain with the
feedback.

Iclaim as my invention

1, In an audio frequency amplifier, the com-
bination of an amplifier tube having a signal
input grid, an anode and a cathode, means pro-
viding a feedback impedance in circuit with the
cathode, means providing a connection with said
last-named impedance for the signal input grid
-for applying a.biasing potential thereto, an out-
put ‘coupling impedance in circuit with the an-
ode, a second amplifier tube having an anode

55

2. In an audio frequency ampliner, the com-
bination of an amplifier tube having a signal
input grid, an anode and a cathode, means pro-

viding a feedback impedance in the anode-cath- .

ode circuit thereof adjacent to the cathode,
means providing a tap connection on said last-
named impedance for the signal input grid for
applying a biasing potential thereto, an output
coupling impedance in circuit with the anode,
a second amplifier tube having an anode coupled
to the anode end of sald coupling impedance and
having a cathode connected with the cathode
of said first named amplifier tube, whereby an-
ode current flows to both tubes through said
feedback impedance, an_ smplifier circuit cou-
pled to said first named amplifier tube for re-
ceiving amplified signals therefrom, means for
deriving a portion of said- signals from said cir~
cuit, a signal rectifier connected with said last
named means for deriving the direct current -
component of said. signal as biasing potential
which varies in accordance with signal ampli-
tude variations, said rectifier having an output

impedance across which said potential is ap-

plied, and a grid for said second amplifier tube
connected with said last-named impedance to
receive said biasing potential therefrom.

3. In an audio frequency amplifier, the com-
bination of an amplifier tube having a signal in-
put grid, an anode and a cathode, means pro-
viding a feedback impedance in circuit with the
cathode, means providing a tap connection on

~ said last-named impedance for the signal input

grid for aprlying a biasing potential. thereto,
an output coupling impedance in circuit with
the anode, a second amplifier tube having an
anode coupled to the anode end of said coupling
impedance and having a cathode connected with
the cathode of said first-named .amplifier tube,
a control grid for said second amplifier tube,
means for applying a biasing potential thereto,
means responsive to an.increase in signal am-
plitude in said amplifier for varying said poten-
tial in a positive direction to decrease the anode-
cathode impedance and increase the anode cur-
rent of said second amplifier tube and the ‘in-
verse feedback potential applied to said feed-
back impedance, thereby to reduce the gain of
said amplifier by inverse feedback means and
by increase in the negative bias on sald first-
named grid. :
CHARLES .A. ROSENCRANS.



