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it is known to give the grid of an amplifying
tube the required negative bias by interposing a
resistance in the supply.lead for the cathode,

which resistance is traversed by the anode cur-

rent, and by connecting the grid to the resistance
end on the anode side. This resistance causes &
negative back-coupling for the oscillations to be
amplified. For this reason it was customary to
connect a large condenser 'n parallel with the
resistance. It has been found, however, that the
decoupling in the region of the lower frequencies
. of the low frequency range is all but complete, so
that the amplification is never uniform.
According to the invention this drawback is
sbvigted by coupling the resistance to the grid
cirenit of a preceding .valve so that uneven-
nesses in the amplification caused by the combi-
naticn of the resistance and of the decoupling
conder.ser are at least partly compensated since
the positive feedback by way of the preceding
valve increases with decreasing frequency in ex-.
actly the same way as does the negative feedback
betwes the outpus and input circuits of the final
valve,
’ ‘“ne invention will be more clearly understood
by -:izrence to the accompanying drawings rep-
resensing, by way of example, several forms of
construction thereof. In the drawings, Fig. 1

shows. an amplifier employing separate controls’

for ampiifier input and positive feedback respec-
tively; Fig. 2 is a modification of the circuit of
Fig. 1 in which negative feedback is emploved;

Fig. 3 is a further modification wherein a single
control is used for amplifier input, negative feed-
back and positive feedback; Fig. 4 shows a modi-
fication with common control for amplifier input
and negative feedback and a separate control
over the low frequency feedback; Fig. 5 is a fur-
ther modification of the circuit shown in Fig. 4;

and ¥Fig. 6 is a modification of the circuit of

Fig. 3 applied to a push-pull output stage.

‘In Fig. 1, the penuitimate tube of a low fre-
quency amplifier is denoted by | and the terminal
valve by 2. The anode circuit of the valve 2 com-
prises the primary winding of a transformer 3
whose secondary winding is connected to a loud-
speaker. The arrangement is adapted both for
recelving purposes and for record reproduction.
Changing-over is effected by means of the switch
4. 12 is a tuned circuit which is preferably cou-
pled to the final stage of the intermediate fre-
quency amplifier of a receiving set. The voltages
oceurring thereover are rectified by a detector
diode incorporated in the valve I. A pick-up is
denoted by 11, The rectifled signals are supplied

in the upper position of the switch 8, whereas in
the lower position the oscillations generated in
the pick-up 11 are supplied to a resistance 5.

_.This resistance is connected to the grid of the

valve | through a condenser by means of an ad-
justing contact. The anode circuit of the valve
f is coupled in the usual way to the grid. circuit
of the tube 2. To produce a negative bias for
the grid of the valve 2 resistances 6 and 7 are
provided to which a condenser 8 is connected in
parallel, and which are traversed by the anode
purrent of the valve 2. The cathode of the valve {
is connected to an adjustable point of the resist-
ance 1, so that a positive back-coupling is ob-
tained between the valves 1 and 2, which is most
effective for low frequencies. The operation can
be controlled by adjusting the contact on the re-
sistance 1.

Fig. 2 shows a circuit arrangement which sub-~
stantially corresponds to that represented in Fig.
1, but in which the electrode of the condenser 8

» not directly connected to the cathode of the valve
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) fective for the lower frequen i

2 is connected to an adjustable point 10 of the
resistance 8 forming part of the grid circuit of
the valve |. In this manner a negative back-
coupling is obtained which is particularly effec-
tive for high frequencies, and is practically zero
for low frequencies. Thus the amplifying char-
acteristic can still be improved. Similarly to Fig.
1 the sound strength can be controlled by shift-
ing the contact on the resistance 5, whereas the
degree of back-coupling can be controlled by
shifting the contact 10 on the resistance 9.

Fig. 3 represents a circuit arrangement in
which the quality is controlled automatically in
accordance with the sound strength. In this
figure the signals to be amplified are supplied to
a resistance {3 one of whose ends is earthed,
whereas the other end is connected to the upper
end of the resistance 5. When the contact on the
resistance 8§ occupies the bottom position the
complete back-coupling is operatwe in the input
circuit of the valve {. In this ‘case the sound
strength is minimum. The ratlo ‘between the

~-strength of the low sounds, and, that of the high

sounds is maximum which is jus ,,desired When

the said contact is in its upper posn;ion the nega-

tive back-coupling is a mimmum whereas the

positive back-coupling which‘ i partlcularly ef-
1s

erative, so that a suitable rati
low and high sounds 'an
maximum glso for weak §
contact :is at the upperend: of e esistance 5,

since the negative: back-coupnng i5'small,
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Figure 4 represents an arrangement according
to the invention, in which the final stage com-
prises two push-pull connected valves {4 and 15.
To avoid distortion the output voltage of the
two terminal valves should be coupled back,
which is effected by connecting the cathodes

- across resistances 18 and ‘19 to the resistances

{6 and 171. These last-mentioned resistances
form part of the input circuit of the valve .
The common point of these resistances is earthed.
A simple consideration shows that in this man-
ner the two voltages are coupled back in the
suitable phase if the polarity of transformer 20
is correctly chosen, as must be determined -by
the method of trial and error. The cathodes are
connected through a condenser 21 due to which:
they have substantially the same potential for
higher frequencies. The ratio between the
higher and the lower frequencies in the output
circuit can be controlled by means of a resistance

.99 connected in parallel with the resistances i6

and {7 or in parallel with Ca.

Fig. 5 shows a circuit arrangement which com-
prises, moreover, a negative back-coupling for
the high frequencies.. This is effected through
the condensers 23 and 24 connected between the
cathode of the valve {5 and the cathode of ‘the
valve {, and between the cathode of the valve
1§ and the bottom end of the resistance {7 re-
spectively. The back-coupling can be controlled
by means of a variable resistance 25-which is
interposed between the two cathodes, but may
also be connected parallel with the resistances
16 and {1. In the arrangements represented in
Figs. 4 and 5 is illusirated, moreover, how the
pack-coupling can be rendered dependent, on the

. sliding contact on the resistance §. The fesdback

voltage developed acress resistence 22 of Pig. 4
is impressed upon the series combination of re-
sistance 5 and the parallel arrangement of
source 14 and resistance 15. The cathode of the
Arst valve being connected directly to one side
of esistance 22, the amount of voltage fed back
netwsen grid and cathode of the fivst tube is a
maximum when the alternating current grid cir-
cuit conneection to resistance § is at the lowest
point on resistor 8. At this point, however, the
signsl input is a minimum. 'Thus, the feedback
depends upon the position of the sliding contact

‘of resistance 5. In Fig. 5 exactly the same

control of feedback tesults from the movement
of the slider to resistance 5, since the source of
feedback voltage is connected on the one hand
directly to the cathode of the first tube and on

the. other hand through the same arrangement.

of resistance as described before o the grid.

Fig. 6 represents a circuit arrangement com-
prising a negative back-coupling only for the
higher frequencies in the grid circuit of the valve
{ aecross the resistances (6 and (1.
back-coupling for the low frequencies is not pro-
vided in this arrangement.

What is claimed is:

1. In combination, an electron discharge de-
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vice having input electrodes, ‘& potentiometer,

‘means to supply signal oscillations across sald

potentiometer, said input electrodes being var-
iably tapped from said potentiometer, thereby to .
vary the portion of said signal oscillations on
said potentiometer supplied to said input elec-

. trodes, an output circuit, means to supply voltage
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from said output circliit to said: input electrodes
to produce degeneration, and meanstoreduce said
voltage supplied to said input electrodes substan-
tially to zero in one position -of said potentiom-
eter, thereby substantially to remove zald de-
generation, :

2. In an audio amplifying system, an sudio

,amplifier having an audio input circult and axu
audio output circuit, said input circuit including

an impedance across which is developed audic
signal voltage, a resistive path in shunt with
said impedance, a degenerative signal voltage

20 feedback path connected between said oubput

~circuit and an intermediate point of said re-

sistive path, and an adjustable connection be-
tween the input electrode of said amplifier and
a portion of said path betWeen one end thereof
and said point. T -

3. In an audio amplifying system, an audio
amplifier having an audio input circuit ang an
audio output circuif, said input including an im-
pedance across which is”developed audio signal
voltage, a resistive path in shunt with said im-
pedance, 5 degenerativé signal voltage feedback
path connected between said output cireuit and
an intermediate point of said resistive path, and

* an adjustable connection ‘between the input elec-

trode of said amplifier and a portion of said path

. between one end. thereof and said point, said
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amplifier including at léast {wo cascadeid tubes
sach heving a cathode, input elecir and
anode, and resisiive meéans connecting the cati-
odes of both ftubes in common to the cpposiie
end of said shunt resistive path. = o

4, In combination, an electron discharge de-
vice having input electrodes, s potentiometer,

means to supply signal oscillations across said

potentiometer, said input electrodes being vari-
ably tapped from said potentiometer, therehy to
vary the porition of said signal oscillstionz on
said potentiometer sup_plie“d to said input elec-
trodes, an ouiput. circuit, means to supply volt-
age from said output circuit to said input elec-
trodes to produce degeneration, and means to
reduce said voltage supplied to said input zlec-
trodes substantially to zero inh one position of
said potentiometer thereby stubstantially to- re-
move said degeneration, said output circuit in-
cluding a second electron "discharge "device, &
bias resistor common t6 the space current paths

.of both devices, and said degeneration mesans

80

consisting of a condenser connected “effectively
in shut relation to a path consisting of 'said bias
resistor in series with a.portion of the poten-
tiometer. o N L
HENRICUS ADRIANUS: BROOS.



