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The-invention relatesto-a device-for automatie~
ally controlling the output energy-of amplifiers:

An automatic volume control can be obtained by

altering the grid- bias of one, or more, of the

5- thermionic tubes utilized, or, again, by bridging:
one, or more; circuits-of the arrangement: by an-
impedance which: is' variable  ini aecordance with:

the intensity ofithe signals:received..
According. to-the invention; . use is made:of the
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energy to be-amplified.
The novel features which I.believe to be ‘char-

15: acteristic of my invention are set forth-in particu-

larity 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- connec’mont

. with the drawing. in-which:I have indicated dia--
grammatically: several circuit. arrangements for
carrying:my invention-into -effect.

The invention will be explained mdre fully w1th:

reference o the" drawing- which- represents, by
way- of example some embodlments thereof;

25"
Fig. 1 represents a: circuit arrangement. in

which the energy to be amplified is supplied-at the.
points 1-and 2.. The point: 1 is'connected, through.-
a resistance 3, to the'grid-of a-thermionie. tube

3. 4, and between the grid and the cathode of this

tube are arranged.two thermionic. tubes 5 and
6 which are represented as diodes. In-order toin-
sure. that. both the. positive -and. the negamve«

portions of the potentials to be amplified are. in-
35 fluenced. in the.same manner, the tubes. 5 and
6 are oppositely connected.

That is-to say the. anode.of-the tube 5 i§ coh-

nected to the middle of the cathode of the tube
6, and the middle of the cathode of the tube 5
is connected to the ancde of the tube 6. The
output circuit of the tube 4 comprises the primary
winding 7 of a transformer with three secondary
windings 8, 9 and 10. The winding 8 supplies
the amplified energy to the input circuit of a
following amplifying tube, or to a sound repro-
ducing device, whereas the windings 9 and 10
serve to feed the cathodes of the tubes 5 and 6.
The device operates as follows: If a detérmined
potential is applied to the points 1 and 2 of the
circuit arrangement, this potential will be ampli-
fied by the tube 4. The current in the output
impedance sets up in the windings 9 and 10 a
potential which feeds the cathodes of the tubes
5 and 6. Thus, the feeding of the tubes 5 and
6 is dependent on the current in the output im-
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. latter measure, and.for the variable impedance-
are utilized one, or more, thermionic ‘tubes whese -
cathodes: are heated: in: dependency- from. the.
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pedance, -and, therefore, on the energy to be am-
plified.. The internal resistance of the thermionic.
tubes varies:due to the variation of the heating
voltage. A second impedance of variable value
is consequently connected in parallel to the input
impedance of the tube 4.. An increase of the out-
but energy causes a decrease of said variable
g 1mpedance, and, therefore, a decrease of the po-
tential.on the mput electrodes of the amplifying
tube..

_The most favorable operation is obtained when
the internal resistance of the tubes 5 and 6 is of
the order of magnitude of the further impedance
in the input cireuit. Sinee this input impedance
isasa rule small relative to the internal resistance
of-the tubes.5 and 6,.there is provided a series
resistance. 3 which may be adjustable in order to
obtain an exact adaptation. Bésides, said re-
s1stance 3 allows of 1nﬂuencmg the intensity. of
the controlling effect of the device.

It.is evident that various small modifications
may be made in the:circuit arrangement above
descrlbed while notwithstanding the désired ef-
fect is obtained.. Thus, for example; the variable:
impedance may be connected into any: deésired ifi-
put or output circuit of a mulfi-stage amplifier.
When this impedance is ineluded in = ciketiit. in
which exclusively. flows a pulsatory direct cif-
rent, one of-the tubes 5 and 6 connected in paral-
1e1 but contrarlly will be sufficient. If the tubes
5. and 6 are 1nd1reot1y heated, a-single winding
may. be.substituted for the transformer windings
9-and’10. E

Ii for the amplifying tubes tesistance couplitiz
instead of transformer coiupling is utilized, use
may be madé of the cireuit arangermerit repre-
sented. in Fig, 2. This circuit arrangement is
substantially similar to that shown in Fig: 1, the
only difference is that the output transformer is
replaced by an ohmic resistance a portion of
which is branched for the feeding of the filaments
of the tubes 5 and 6 which are represented in this
figure as indirectly heated tubes. Besides, it may
be advisable to provide the heating current con-
ductors of the tubes 5 and 6 with adjustable re-
sistances in order to obtain the most favorable
adjustment of the internal resistance of these
tubes. These resistances may also serve to in-
fluence the controlling effect. It has been found
that the method above described permits ob-
taining a very satisfactory control of the output
energy of an amplifier.

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
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invention is by no means limited to the particular
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 is claimed is:

1. An amplifier comprising an electron dis-
charge tube provided with an input and output
circuit, a variable impedance path connected in
shunt across the input impedance of said ampli-
fier tube input circuit and including a space dis-
charge device, provided with at least a cathode
and anode, and means between the said output
circuit and said path for controlling the electron
emissivity of said device in accordance with the
flow of current in said output circuit whereby the
total input impedance of said amplifier is
adjusted.

9. An automatic volume control arrangement
for an amplifier provided with an input circuit
and an output circuit, said arrangement compris-
ing a diode having its anode connected to the
grid of said amplifier tube, and its filament con-
nected to the cathode of said amplifier tube, and
means for coupling the filament of the diode
solely to the amplifier anode circuit whereby the
diode filament is energized in accordance with
variations in the amplifier anode ecircuit current.

3. An automatic volume control arrangement
for an amplifier provided with an input circuit
and an output circuit, said arrangement com-
prising a diode having its anode connected to
the grid of said amplifier tube, and its cathode
connected to the cathode of said amplifier tube,
and means for coupling the cathode of the diode
to the amplifier output circuit in such a manner

that the diocde cathode is energized in accordance:

with variations in the amplifier output circuit
current and a second diode having its cathode
connected to said amplifier grid and its anode
connected to said amplifier cathode, and means
for coupling the second diode cathode to the
amplifier output circuit in a manner similar to
the coupling to said first diode cathode.

4. An automatic volume control arrangement
for an amplifier provided with an input circuit
and an output circuit, said arrangement com-
prising a diode having its anode connected to
the grid of said amplifier tube, and its cathode
connected to the cathode of said amplifier tube,

 means for coupling the cathode of the diode solely

to the anode circuit of said amplifier tube whereby
the diode cathode is energized in accordance with
variations in the amplifier anode circuit cur-
rent, and a variable resistor connected in the grid
side of said amplifier input circuit.

5. An amplifier circuit arrangement compris-
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ing a device for controlling the outpuf etiergy, a
variable impedance, comprising two tubes con-
nected in parallel but contrarily, bridged across
the amplifier input circuit, and means for heat-
ing the filaments of said two tubes in accord-
ance with the intensity of amplified energy.

6. An amplifier circuit arrangement compris-
ing a device for controlling the output energy, a
variable impedance, comprising two.tubes con-
nected in parallel but contrarily, bridged across
the amplifier input circuit, and means including
a variable resistor in the amplifier anode circuit
for heating the filaments of said two tubes in
accordance with the intensity of amplified en-
ergy. .

7. An amplifier circuit arrangement compris-
ing a device for controlling the output energy, a
variable impedance, comprising two tubes of the
indirectly heated cathode type connected in par-
allel but contrarily, bridged across the amplifier
input circuit, and means for heating the heater
filaments of said two tubes in accordance with
the intensity of amplified energy.

8. Tn combination with an amplifier having an
input circuit and an output circuit, said input cir-
cuit being adapted for connection to a source of
signal energy, an impedance path connected be-
tween the grid and cathode of the amplifier in
parallel with the input impedance of said am-
plifier, said path including at least one tube pro-
vided with at least an anode and a cathode, and
a connection between said tube and the amplifier
output circuit for varying the emissivity of .the
cathode of said tube in accordance with the vari-
ation in intensity of the signal current flow in the
said output circuit, the relative values of the
impedances of said path and said input imped-
ance being so chosen that emissivity: variation re-
sults in an automatic variation of the signal en-
ergy impressed upon said input circuit.

9. Tn an arrangement as in claim 8, a variable
resistor in the said input circuit for adjusting said
relative values. ’

10. In an arrangement as in claim 8, said con-
nection being disposed between the. cathode of
said tube and the anode circuit of the amplifier,
and a second tube connected in parallel with the
first tube, the second tube cathode being energized
from said amplifier anode circuit.

11. An arrangement as in claim 8, wherein said
tube comprises a diode whose anode is connected
to the amplifier grid and whose cathode is con-
nected to the amplifier cathode, and said relative
values being such that the path impedance is of
the same order of magnitude as said amplifier
input impedance.
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