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This invention relates to circuit arrangements 
for regulating the frequency characteristic curves 
of low frequency amplifiers, more particularly of 
thOSe employed in Wireless receiving SetS. 

It is frequently desirable to be able to vary the 
frequency characteristic curve of a low frequency 
amplifier in such manner that, deviating from 
an ideal faithfulness, certain frequencies are 
amplified more or less than other frequencies 
and, in addition, to give the characteristic curve 
a course such that for frequencies higher than 
a certain limit frequency the amplification rapid 
ly decreases. In Wireless receiving sets, for ex 
ample, it is important to be able to adjust the low 
frequency amplifier in such manner that the 
higher tone frequencies are amplified less than 
the lower frequencies in order to be able to act 
upon the timbre of the speech or music repro 
duced by the receiver, and furthermore to cause 
the amplification to decrease rapidly on the up 
per end of the transmission range in order to 
suppress disturbances, for example those pro 
duced due to interference of transmitters of 
nearly the same frequency. 
According to the invention, the requirementS 

are met with by a circuit arrangement in which 
that portion of the cathode lead of a low fre 
quency amplifying tube which is common to the 
control grid circuit and the anode circuit, COIn 
tains a tuned circuit whose end located near the 
cathode is connected through a resistance in 
series with a condenser to the anode of the ampli 
fying tube whereas that end of the tuned circuit 
which is remote from the cathode is connected to 
an adjustable point on the resistance. 

Figure 1 is a Schematic circuit diagram of an 
audio amplifier arranged according to my inven 
tion and 

Figure 2 shows characteristic curves of the 
amplifier of Figure 1. 
Figure 1 represents a low frequency amplifying 

tube V which may constitute the first, the last 
or an intermediate amplification stage of the 
amplifier. The input terminals are denoted by 
f0, and the output terminals to which a load 
impedance Za is connected by f3, 4. 
The input or control grid circuit is coupled to 

the output or anode or tuned circuit by means of 
an oscillatory circuit consisting of an inductance 
L and a condenser C and located in the cathode 
lead of the amplifying tube. Furthermore, the 
anode and the cathode of the amplifying tube 
are connected to one another through a condenSer 
C1 in Series with a resistance R. The resistance 
R has an adjustable contact P which is connected 

to that end of the oscillatory circuit LC which is 
remote from the cathode. 

If the contact P is in position , the circuit LC 
is short circuited, as appears from the drawing, 
so that there is no coupling between the control 
grid circuit and the anode circuit. The frequency 
characteristic curve of the amplifier is determined 
in this case by the relative values of the impedance 
Za and of the series connection of the resistance R 
and the condenser C1 which series connection is 
connected in parallel with the impedance Za. If 
the impedance Za behaves essentially as an ohmic 
resistance, the amplification remains nearly con 
stant for all the low audio or tone frequencies 
whereas for the higher tone frequenges the ampli 
fication decreases due to the presence of the COn 
denser C1. However, this decrease is slight if the 
resistance R has a sufficiently high value so that 
the frequency characteristic curve has the char 
acteristic shown in curve I of Figure 2. When 
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contact P is in position it is seen that the circuit 
TC is short circuited and therefore no anode Cur 
rent passing therethrough, it has no degenerative 
effect, 

If now the contact P is moved from position 
towards position 3, the short circuit of the circuit 
LC is removed and the larger that portion of the 
resistance R, which is connected in parallel with 
said circuit, the Smaller is the damping of the 
circuit and the tighter is the coupling between the 
anode and the control grid circuits. This Cou 
pling is such that for frequencies located in the 
neighborhood of the frequency to which the cir 
cuit LC is tuned, the amplification decreases. At 
the resonant frequency Of LC, this circuit behaves 
as a large resistance common to the grid and 
anode circuits and the anode current there 
through causes a Voltage drop Which is applied to 
the control grid of the tube in an Out of phase 
relation. With the applied signal voltage thereby 
causing substantial degeneration. At frequencies 
not far different from the resonant frequency of 
circuit LC, this circuit acts similar to a smaller 
resistance, so that the Voltage drop therein is 
less and the annount of degeneration is corre 
spondingly less. This becomes perceptible in the 
frequency characteristic curve in the form of a 
Sag as shown by curve II in Figure 1. 
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The larger the value of that portion of the 
resistance R, which is located in parallel. With the 
circuit LC, the higher is the degree to which the 
amplification decreases in the neighborhood of 
the natural frequency of the circuit. The depth 
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of the sag of the frequency characteristic curve 
increases in this case and attains a maximum 55 



value when the contact P reaches position 3. 
That portion of the resistance. R which is located 
in series with the condenser. C, becomes smaller . 
and smaller with the result that the influence of 
the condenser C1 increases, which becomes mani 
fest by a decrease of the amplification for the 
higher tone frequencies. In position 3 the fre 
quency characteristic curve has the shape repre 
sented by curve III in Figure 2, from which it re 

... O Sults that for frequencies higher than the natural 
frequency of the circuit LC amplification substan 
tially no longer occurs, which is very advan 
tageous for the suppression of disturbances. 
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When the contact P is adjusted from position f 
to position 3, the curve I of Figure 2 merges with 
out interruption into curve III so that at will the 
higher tone frequencies are suppressed more and 
more with respect to the lower tone frequencies 
and, in accordance therewith, the timbre of the 
speech or music reproduced may be varied. . . 

Having described my invention what I claim as 
new and desire to secure by Letters Patent is: 

1. In an amplifier device, the combination of 
an electron discharge tube having a cathode, a 

: control grid and a plate, an input circuit con 
nected to said cathode and control grid, an output 
circuit connected to said cathode and plate, a 
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coil common to said input and output circuits, a 
is condenser shunting said' coil, and the series con 
nection of a condenser and resistor, one side of 
said condenser being directly connected to said 
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plate and the outer end of said resistor being 
directly connected to said cathode. 
2. A device for amplifying abroad band of 

audio frequency currents comprising, the combi 
nation of a single electron discharge tube having 
a cathode, a control grid and a plate, an input 
circuit connected to said cathode and control grid, 
an output circuit connected to said cathode and 
plate, an inductance coil common to said input 
and output circuits, the series connection of a 
resistor and a condenser connecting said plate 
and cathode, one side of said condenser being 
directly connected to said plate and a contact 

tenuation of currents in the upper-end of said 
band may be variably controlled by adjustment of 
said contact. 

3. A circuit arrangement for regulating the fre 
- quency characteristic curve of low frequency 

amplifiers, wherein that portion of the cathode 
lead which is common to the control grid circuit. 
and the anode circuit comprises a tuned circuit 
whose end located near the cathode is connected 
to the anode of the amplifying tube through a . 
resistance in series with a condenser, whereas 
that end of the tuned circuit which is remote 
from the cathode is adjustably connected to said 
resistance. - - - - - 

- CAREL JAN vaN LOON. 
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connected to the low potential end of said coil and 
... adjustable along said, resistor whereby the at 5 
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