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5 Clains. 
The invention relates to a low-frequency an 

plifier with volume control comprising means 
which permit alteration of the direct current 
bias of a tube, more particularly the final tube, 
for the purpose of adaptation to the alternating 
current output of said tube. Particularly with 
battery receivers it is advantageous to utilize 
such circuit arrangements which afford great 
econominy in Current. 

For saving current in a receiver it is already 
known to reduce the anode Voltage of the Whole 
of the aparatus by utilizing a tap on the second 
ary winding of the supply transformer. A draw 
back of such an arrangement is that the reduc 
tion of the anode Voltage of the Whole of the 
device entails an appreciable reduction of the 
total amplification of the receiver with the re 
sult that, for example, comparatively weak trans 
mitters can no longer be received. Furthermore, 

20 with such an arrangement it is impossible to ob 
tain for any adjustment of Sound volume each 
time the most favourable adaptation of the direct 
current bias. 
The above mentioned drawbacks are avoided 

25 if, in accordance with the invention, the negative 
control grid bias of a tube, more particularly the 
final tube, can be adjusted in a non-stepwise 
manner by means of a potentiometer, or a vari 
able resistance, Which is automatically adjusted 

30 together with the volume control device in such 
manner that the negative grid bias increases with 
decreasing sound Volume. 
The invention is consequently based on the 

recognition that the most favourable conditions 
35 aS regards economy in current, are only obtained 

if With any adjustment of sound volume the di 
rect current bias of a tube automatically matches 
the alternating current output of this same tube. 
According to one advantageous embodiment of 

40 the System according to the invention, the ar 
rangement is Such that with any adjustment of 
Sound intensity the corresponding negative con 
trol grid bias has such a value that the maximum 
variations in the control voltage which occur with 

45 this adjustment of the Volume control device 
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control the tube exactly down to the lower bend 
in the grid voltage-anode current characteristic 
CIWe. 

The invention Will be explained more fully with 
reference to the accompanying drawing which 
represents, by Way of example, two embodiments 
thereof. In the embodiment shown in Fig. 1, the 
volume control and the adjustment of the con 
trol grid bias are each effected by a potentiometer 
included in the input circuit of the final tube of 

(C. 179-71) 
an amplifier. In the embodiment according to 
Fig. 2, the volume control and the adjustment 
of the control grid bias are effected by means of 
a single potentiometer. 

Referring to Fig. 1, the low-frequency voltages 
to be amplified are supplied by terminals 5 to the 
control grid 3 of a preliminary amplifying tube 
f which is supplied, through a low-frequency 
choke coil 6, by a source 20 of direct current 
voltage. The anode 2 of the tube has connected 
to it a condenser 7 which is connected to One 
end of a sound volume control resistor device 8. 
The other end of the latter device is connected to 
the slide contact 2 of a potentiometer, the re 
sistor 0 of which is connected in parallel with 
a source of direct current, and which serves 
to adjust the negative bias voltage supplied to 
the grid 4 of the final tube 3. The sound in 
tensity is adjusted by displacing the slide contact 
9 which is directly connected to the grid 4 of 
the final tube 3. According to the in 
vention, the two slide contacts 9 and 2 are 
mechanically coupled in Such manner that the 
negative grid bias increases when the sound vol 
unne decreases. The final tube 3 comprises a 
cathode 5 and an anode 6 which is connected, 
through the primary Winding 7 of an output 
transformer 8, to the source of voltage 20. The 
secondary winding 9 of the transformer 8 is 
connected, for example, to a loudspeaker (not 
ShOWI). 
A very advantageous embodiment of the sys 

ten according to the invention is shown in Fig. 2 
in which the same reference numerals are chosen 
to denote Components similar to those of Fig. 1. 
One of the ends of the resistor 8 is connected to 
the negative terminal and the other end, through 
a fixed resistance 2, to the positive terminal of 
a source of direct current. At the volume con 
trol device there is thus produced such a direct 
current voltage drop that in the upper position 
of the slide contact 9, corresponding to maximum 
sound volume, the negative bias applied to the 
grid of the final tube 3 has the slightest value. 
What is claimed is: 
1. In combination, in an audio amplifier, a 

driver tube and a power output tube, said driver 
tube having an audio voltage input circuit and an 
Output circuit, Said output tube having at least 
a cathode, signal grid and output electrode, an 
audio output circuit connected between said 
cathode and Output electrode, an audio voltage 
coupling path between the driver output circuit 
and Said grid, a source of direct current biasing 
voltage between said grid and cathode, and ad 
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2 
justable impedance means included between said 
grid and cathode, and connected to said coupling 
path and biasing source, for concurrently varying 
the negative bias of said grid and the magnitude 
of the audio voltage applied to the grid in Op 
posite Senses. 

2. In combination, in an audio amplifier, a 
driver tube and a power output tube, said driver 
tube having an audio voltage input circuit and 
an output circuit, said output tube having at 
least a cathode, signal grid and output electrode, 
an audio output circuit connected between said 
cathode and output electrode, an audio Voltage 
coupling path between the driver output circuit. 
and said grid, a source of direct current biasing 
voltage between said grid and cathode, adjust 
able impedance means included between said grid . 
and cathode, and connected to said coupling 
path and biasing source, for concurrently vary 
ing the negative bias of said grid and the magni 
tude of the audio voltage applied to the grid in 
opposite senses, said impedance means consist 
ing of a single resistor in circuit with said 
biasing source and coupling path, and an ad 
justable tap from said resistor to said gridi. 

3. In combination, in an audio amplifier, a 
driver tube and a power output tube, said driver 
tube having an audio voltage input circuit and 
an output circuit, said output tube having at 
least a cathode, signal grid and output electrode, 
an audio output circuit connected between said 
cathode and output electrode, an audio voltage 
coupling path between the driver output circuit 
and said grid, a source of direct current biasing 
voltage between said grid and cathode, adjust 
able impedance means included between said 
grid and Cathode, and connected to said cou 
pling path and biasing source, for concurrently 

2,233,767 
varying the negative bias of said grid and the 
magnitude of the audio voltage applied to the 
grid in opposite senses, said impedance means 
comprising a first variable resistOf connected in 
the coupling path to said grid, and a second 
variable resistor connected between the biasing 
Source and Said grid. 

4. In an audio amplifier comprising at least 
two cascaded amplifier tubes, an audio coupling 
path between the output circuit of the first tube 
and the input circuit of the second tube, a nega 
tive biasing source connected between the input 
electrodes of the second tube, and means con 
nected in the input circuit of the second tube 
for simultaneously adjusting the magnitude of 
the audio voltage applied to the second tube in 
put electrodes and for varying the value of the 
negative bias of the second tube in opposite 
SeSeS. . 

5. In an audio amplifier, a first audio ampli 
fier tube having an audio voltage input circuit 
and an output circuit, a second amplifier tube 
having at least a cathode, an input grid and an 
output, anode, an audio coupling path between 
the first tube output circuit and said grid, said 
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path including a slider element, a source of nega 
tive biasing voltage connected between the grid 
and cathode and including said slider element 
in circuit, a resistive element common to said 
coupling path and biasing source, and said slider 
element cooperating with the resistive element 
to Vary the values of the audio voltage and bias 
ing voltage applied to the grid of said second 
tube. 
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