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The present invention relates to amplifiers and 
more particularly to Class-B amplifiers. 

It is an object of the present invention to devise 
an arrangement through Which it is possible to 

5 connect an amplifier of the Class-B type to an 
energizing source which is poorly regulated with 
Out introducing excessive distortion. This object 
is accomplished by that the grid bias applied to 
the two tubes of the amplifier is varied in accord 

l0 ance with variations in the plate supply. 
In the drawing, Figure 1 illustrates a curve 

sheet which is utilized to describe the invention 
and Figure 2 illustrates in diagrammatic form a 
preferred embodiment of the invention. 

If amplifiers, especially those used for voice 
and music and thus being subject to a constantly 
changing modulation percentage, are to be op 
erated under conditions insuring satisfactory effi 
ciency, or if a higher output or useful power is to 
be obtained from a given kind of tubes, they are 
run in what is called a B-type push-pull ampli 
fier circuit arrangement. In order to minimize 
distortions, the grid biasing voltage should be 
So adjusted that the Working point A comes to 
lie at a definite point on the lower knee of the 
tube characteristic. To this working point, as 
shown in Fig. 1, in the presence of a definite 
plate D. C. voltage Ua, there corresponds a cer 
tain plate current Iao and a definite grid bias 
ing potential Ug. 

If during operations the plate D. C. voltage Ua 
experiences an alteration, then the working point 
must likewise be changed and shifted to prevent 
an increase in distortion. If the change 
U'a-Ua of the plate D. C. voltage is not very 
great, it will be possible to assume with practically 
Sufficiently close accuracy that at plate poten 
tial U'a, the Working point A' (being optimum for 
B-operation) will lie around the same plate (feed 
or static) current Iao. However, to this Working 
point A' there corresponds another grid biasing 
voltage U'g. Hence, in order that, in spite of 
fluctuations of the plate D. C. voltage, the work 
ing point which Will be adapted to B-operation 
may be obtained, it is necessary that the grid 
biasing voltage should be regulated in dependence 
upon the piate D. C. Voltage. 
This problem, according to this invention, is 

solved in such a Way that a potential propor 
tional to the plate D. C. Woltage is brought to 
act, upon a D. C. amplifier which influences the 
grid biasing voltage of the push-pull B-type 
amplifier in accordance with the plate D. C. volt 
age. 
One exemplified embodiment of the basic idea, 
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of this invention is illustrated fundamentally in 
Fig. 2. 

Referring to Fig. 2, and 2 denote the tubes 
comprised in a B-type push-pull amplifier which 
Work upon an output transfoner . 
nating voltage to be amplified is fed to an input 
transformer 3 which works upon two resistances 
5 and 4. By conveniently shifting of the slides 
along the said resistances A and 5, discrepancies 
in the mutual conductance of tubes and 2 may 
be equalized so that each tube furnishes the same 
alternating voltage to the corresponding half of 
the winding of the transformer I. U1 designates 
a constant D. C. voltage Source which drives a cur 
rent across the resistances 6 and and the ampli 
fier tube 9 connected in parallel relation to re 
sistance 8. Across the resistance 6 is tapped 
the particular grid biasing voltage Ug which is 
required for each of the tubes , 2, in B-opera 
tion for a given plate Voltage Ua. 
Tube 9 insures the regulation of the grid biasing 

voltage Ug as a function of the plate Voltage Ua. 
For this purpose there is tapped on the Woltage 
divider 8 a suitable part pua of the plate Voltage. 
From a constant source of auxiliary voltage U2 
there is derived a suitable voltage by the aid 
of the voltage divider , the Said voltage being 
connected in opposition to the voltage puja and 
which has such a value that the difference be 
tween the two potentials will impart to the tube 
9 a definite negative grid biasing potential. If 
the plate D. C. voltage Ua grows, then, as a result 
of a proportional growth of the Voltage puja the 
tube 9 will be impressed with a less negative bias, 
With the result that its D. C. resistance decreases, 
and thus also the resistance of the entire circuit 
6, 9, 0. The constant voltage source U there 
fore furnishes a larger current Which creates 
across 6 a higher fall of potential and thus also 
a grid biasing voltage tapped on 6 and which is 
raised negatively in accordance With the in 
creased plate Voltage Ua. 
when the plate voltage Ua decreases. 
The regulating device, fundamentally Speaking, 

may be operated also without the resistance f 
working in parallel to tube 9. 

I Cairn: 
1. In a relay circuit, a thermionic tube having 

an anode, a cathode and a grid electrode, a Source 
of direct current, an impedance element Con 
nected across said source, an anode circuit for 
said tube including said impedance element, Said 
source of direct current being arranged with re 
spect to said impedance element so so that the 
anode is maintained at a positive potential With 
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2 
respect to the cathode of the tube, a variable 
impedance device for controlling the bias p0 
tential applied to the control electrode, said vari 
able impedance device comprising a space path 
of a thermionic tube, said last named tube be 
ing provided with an anode, a Cathode and a 
control electrode, means for applying a poten 
tial to the last named control electrode which 
varies in accordance with the flow of current in 
Said impedance element, comprising a connec 
tion between the last named control electrode 
and a point of the impedance element, said last 
named connection including a Source of elec 
trical potential which is arranged so as to in 
press upon the last named control electrode, a 
fixed potential of opposite polarity to the poten 
tial applied through said connection to the in 
pedance element whereby the negative potential 
applied to the last named controlled electrode is 
the difference between said two potentials. 

2. In a relay circuit, a thermionic tube hav 
ing an anode, a cathode and a control electrode, 
a circuit connecting the control electrode and 
the cathode and including a resistance element, 
a circuit connected between the anode and cath 
ode of said device and including a Source of 
space current connected in the last named cir 
cuit so as to maintain the anode at a positive 
potential with respect to the cathode of Said 
tube, a second thermionic tube having an anode, 
a cathode and a control electrode, means Con 
necting the two cathodes, a connection between 
the anode of the second tube and the control 
electrode of the first tube, including a source of 
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direct potential arranged so that the positive 
terminal thereof is connected to the anode of 
the second tube and the negative terminal there 
of to the control electrode of the first tube, a 
resistor Shunted across the Source of Space Cur 
rent, an auxiliary source of direct potential hav 
ing a negative and a positive terminal, means 
connecting the control electrode of the Second 
tube to the negative terminal of the last named 
source, a resistor shunted across the last named 
source, and means connecting a point of the 
last named resistor to a point of the resistor 
Which Shunts the Source of Space Current. 

3. In a relay circuit, a thermionic tube in 
cluding an anode, a cathode and a grid electrode, 
a grid electrode to cathode circuit including a 
resistor element, an anode to cathode circuit in 
cluding a source of space current for the tube, a 
second electronic tube having an anode, a cath 
ode and a control electrode, means for Con 
necting the cathode of the Second tube to the 
cathode of the first tube, an anode to cathode 
circuit for said Second tube including a Source 
of space current and said first named resistor in 
series, a control electrode to cathode circuit for 
the second tube including a direct current Source 
of potential connected with its negative ter 
minal nearest the control electrode of the Second 
tube and at least a portion of Said source of Space 
current in series, whereby the potential applied 
to the control electrode of the Second tube with 
respect to the cathode thereof is the difference 
between the potentials of said two series sources. 

RUDOLF HOFER. 

O 

5 

20 

25 

30 


