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(C. 253-20) i0 Claims. 
The invention relates to a circuit arrangement 

comprising an Oscillatory circuit to which are 
Supplied amplitude modulated oscillations and 
which is damped by a control voltage-dependent 
resistance, this circuit being particularly suit 
able for use in a radio receiver Whose band Width 
can be adjusted by hand or automatically, at 
least one of the oscillatory circuits determining 
the selectivity being damped by a control volt 
age-dependent resistance. 
In many modern radio receivers the selectivity 

can be accommodated to the receiving conditions. 
For this purpose the selectivity, or the band width, 
of Cne or more oscillatory circuits, or bandpass 
filters constituted by oscillatory circuits, is con 
trolled by control either of the coupling or of the 
damping of these circuits, or by both at the same 
time. 

It is often desired to effect this control in ac 
cordance with a control voltage determined by 
the receiving conditions. Upon receiving a 
powerful local transmitter it will be desirable 
to operate with a wide band, whereas upon re 
ception of weak, or very distant, receivers it will 
be desirable to operate with a narrow band. In 
this case the voltage of the usual automatic 
volume control network may be used with suc 
cess as a control voltage. It is, also, possible 
that it is desired to control the selectivity in ac 
cordance with the intensity of transmitters oper 
atting With a neighbouring frequency. In this 
case a suitable control Voltage may be taken 
from oscillatory circuits tuned to these aeigh 
bouring frequency transmitters. 

It has already been proposed to alter the damp 
ing of a circuit, Whose Selectivity must be con 
trolled in accordance With a control Voltage, by 
connecting in parallel with the circuit a dis 
charge tube Whose internal resistance depends 
on the control voltage supplied to the control 
grid. 
tively small resistance variation is obtainable 
with which, moreover, the created resistance is 
not linear so that other means have been looked 
for. The object of the present invention is to 
procure a linear resistance which depends on the 
control voltage, and has a larger control range 
for damping an oscillatory circuit. 
According to the invention this resistance is 

constituted, therefore, by a diode connected to 
the oscillatory circuit and operating with a nega 

In this case, however, only a compara 
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tive bias which is equal to the amplitude of the 
amplitude-modulated oscillations Supplied to the 
diode, and is supplied by a second diode to which 
the amplitude modulated oscillations are Sup 55 

plied through the intermediary of an amplifier 
Whose annplification is controlled in accordance 
with the control voltage. 
According to a further feature of the invention 

the diode supplying the bias is connected to the 
amplifier through a coupling element whose range 
of transmission includes the range of transmis 
Sion of the oscillatory circuit to be damped, all 
frequencies of said range being uniformly trans 
mitted. 
The output circuit of the diode which damps 

the oscillatory circuit and is fed from an oscilla 
tory circuit. either interposed in the output cir 
cuit of the amplifier or coupled to this output 
circuit, and the output circuit of the diode Sup 
plying the negative bias for the first-mentioned 
diode may have a common resistance. The cath 
odes of the two diodes are preferably connected 
to ground. As an alternative, both diodes may 
have a common load resistance from part of 
which is taken the low frequency voltage, and 
together with an amplifying system they may 
have a common cathode. 
The invention will be more clearly understood 

by reference to the accompanying drawing, given 
by Way of example, wherein Figs. 1 and 2 repre 
sent tWO forms of construction of a circuit ar 
rangement according to the invention, and Fig. 
3 shows how the circuit according to the inven 
tion can be carried out in practice. In the draw 
ing Corresponding parts in the various figures 
bear the same reference numbers. 

In Fig. 1 the reference numeral denotes the 
Oscillatory circuit which can be damped by a 
resistance depending on a control voltage. In 
paralle With this circuit is connected a diode 
2 in series with the parallel connection of re 
sistance 3 and condenser 4. The control grid 
5 of an amplifying tube 6 is supplied, through 
condenser , with alternating voltage from the 
Oscillatory circuit and, through resistance 8 and 
conductor 9, with a direct current control volt 
age for controlling the amplification of the 
amplifying tube 6. The cathode 9 of the ampli 
fying tube 6 is connected to the grounded end of 
the oscillatory circuit . The anode of the 
amplifying tube is connected through an oscilla 
tory, circuit to a voltage which is positive with 
respect to ground. The oscillatory circuit to 
gether with an oscillatory circuit 2 coupled 
thereto constitutes a bandpass filter whose range 
of transmission is wider than that of the oscilla 
tory circuit in the state in which this circuit 
is damped most. The oscillatory circuit 2 feeds 
a diode 3 in series with a network 4, and the 



2 
latter consists of the parallel connection of re 
sistance 5 and condenser 6 in series with the 
parallel connection of resistance 7 and con 
denser 8. The time constants of the three 
parallel connections 3-4, 5-6, 7-8 are 
preferably equal. The end of the resistance 3 
not connected to ground is connected through a 
conductor 20 to the junction of resistances 5 
and 7. 
The Operation of this circuit arrangement is as 

follows: The alternating voltage set up across 
the circuit is rectified by the diode 2 and yields 
a Voltage across the resistance 3 which voltage 
Substantially corresponds to the amplitude of 
this alternating voltage if, as it is supposed, the 
diode 2 operates with peak detection. The alter 
nating voltage supplied to the amplifying tube 
6 is amplified and supplied to the circuit 2 
through the intermediary of the circuit in 
Serted in the anode circuit of the amplifying 
tube 6. The alternating voltage occurring across 
the circuit 2 is rectified by the diode 3 so that 
across the Series connection of resistances 5 and 

a voltage is set up which corresponds to the 
amplitude of the alternating voltage set up 
across the circuit 2. Since a definite control 
voltage is Supplied through the conductor 9 and 
resistance 8 to the control grid 5 of the amplify 
ing tube 6 a definite amplification factor is es 
tablished. Consequently the voltage set up : 
across the Series connection of resistances 5 and 

is higher than the Voltage set up across the 
resistance 3 if the amplification between the cir 
cuits and 2 exceeds one. For a definite value 
of the amplification of the amplifying tube 6 the 
ratio of the resistances 5 and 7 is so chosen 
that the Voltage set up across the resistance 7 
corresponds at every moment to the voltage set 
up across the resistance 3. In this case no cur 
rent flows through the conductor 20 So that the 
two diodes operate independently of one an 
other. The resistance by means of which the 
oscillatory circuit is damped in this case is one 
half of the resistance 3, as appears from a 
Fourier analysis of the current impulses trans 
mitted in peak detection. If, however, amplifi 
cation of the amplifying tube 6 is decreased 
owing to an increase of the negative grid bias 
the voltage across the resistance it also de 
creases So that a compensation current begins to : 
flow through the conductor 20 by which current 
the oscillatory circuit is more loaded. As a 
result thereof this circuit is more damped owing 
to which the width of the range of transmission 
increases and the selectivity decreases. In the 
extreme case in which the amplification of the 
amplifying tube 6 is one, the resistance by means 
of which the oscillatory circuit f is damped is 
one half of the resistance of the parallel connec-. 
tion of resistances 3 and it. If in contradistinc 
tion thereto the amplification of the amplifying 
tube 6 is increased a current traverses the con 
ductor 20 in the reverse direction, as a result of 
which the diode 2 need supply less current to the 
resistance 3 so that in this case the oscillatory 
circuit is less damped. 
This circuit arrangement has the drawback 

that the cathodes of the diodes and of the am 
plifying tube 6 have different potentials. In the 
circuit arrangement shown in Fig. 2 all of the 
three cathodes are at one potential, the connec 
tions of the diode 2 and of the circuit to the 
resistance 3, and the connections of the diode 
f3 and of the circuit (2 to the series connection 
of resistances 5 and 7 have been interchanged. 
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2,273,639 
This yields the advantage that the two diodes 
can be lodged in the same bulb as the amplifying 
System of the amplifying tube 6 so that a single 
Cathode is Sufficient. However, this circuit ar 
rangement has the drawback that the low fre 
quency voltage set up across the resistance 3 also 
acts in the control grid circuit of the amplifying 
tube 6 so that it is advisable to combine a small 
condenser 7 and a high resistance 8 to form a 
high pass filter and to connect them before the 
control grid 5 in such a manner that they are 
not liable to nuisance. The resistance 8 is con 
nected in parallel with the oscillatory circuit 
So that this resistance must be high in order that 
it may not affect the operation of the diode 2 and 
of the resistance 3. 

Fig. 3 shows a simplified form of construction 
of the circuit described above. In fact, instead 
of Comparing the Voltage across the resistance 3 
with the voltage across part of the load resist 
ance of the diode 3 it is also possible to compare 
the voltage across the resistance 3 with the volt 
age acroSS the whole load resistance of the diode 
3 if only care be taken that such a part of the 

voltage is Supplied through the oscillatory circuit 
to the control grid of the amplifying tube 6 

that the voltage across the circuit 2 has the cor 
rect value. 
In this circuit arrangement a single resistance 

3 and a Single Condenser for the two diodes 2 and 
f3 is sufficient. The alternating voltage to be 
Supplied to the control grid 5 may be taken from 
the oscillatory circuit, , for instance, by means 
of a Small coil 2 coupled to this circuit. 

Finally a part of the low frequency voltage 
developed across the resistance 3 can be taken 
Off and Supplied through a conductor 23 to the 
low frequency amplifier (not shown) and a con 
trol voltage for automatic volume control (AVC) 
may be taken in a known manner from the re 
sistance 3 across a network consisting of resist 
ance 24 and Condenser 25. 
What I claim is: 
1. In combination with a common tuned high 

frequency input circuit, means for controlling 
the damping thereof comprising a first rectifier 
connected across the circuit and developing a 
uni-directional voltage from high frequency en 
ergy, a Second rectifier coupled to said common 
circuit and developing a second uni-directional 
voltage from high frequency energy thereof, and 
means Connecting said two rectifiers whereby a 
uni-directional current is caused to flow through 
Said common circuit in a sense dependent on the 
relative magnitudes of said voltages. 

2. In combination with a common tuned high 
frequency input circuit, means for controlling 
the damping thereof comprising a first rectifier 
connected across the circuit and developing a 
uni-directional voltage from high frequency en 
ergy, a Second rectifier coupled to said common 
circuit and developing a second uni-directional 
voltage from high frequency energy thereof, 
means connecting said two rectifiers whereby a 
uni-directional current is caused to flow through 
Said common circuit in a sense dependent on the 
relative magnitudes of said voltages, and means 
for controlling the magnitude of said second 
Woltage. 

3. In combination with a common tuned high 
frequency input circuit, means for controlling 
the damping thereof comprising a first rectifier 
connected across the circuit and developing a 
uni-directional voltage from high frequency en 
ergy, a Second rectifier coupled to said common 
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circuit and developing a second uni-directional 
voltage from high frequency energy thereof, and 
means connecting said two rectifiers whereby a 
uni-directional current is caused to flow through 
said common circuit in a sense dependent on the 
relative magnitudes of said voltages, and a band 
pass network of relatively wider frequency width 
than said high frequency input circuit coupling 
said second rectifier to the latter in cascade. 

4. In combination with a common tuned high 
frequency input circuit, means for controlling the 
damping thereof comprising a first rectifier con 
nected across the circuit and developing a uni 
directional voltage from high frequency energy, 
a second rectifier coupled to said common cir 
cuit and developing a second uni-directional voltage from high frequency energy thereof, 
means connecting said two rectifiers whereby a 
uni-directional current is caused to flow through 
said common circuit in a sense dependent on the 
relative magnitudes of said voltages, an electron 
discharge tube having input electrodes coupled 
to said input circuit, said tube output electrodes 
being coupled to said second rectifier, and means 
for varying the gain of said tube. P 

5. In combination with a common tuned high 
frequency input circuit, means for controlling 
the damping thereof comprising a first rectifier 
connected across the circuit and developing a 
uni-directional voltage from high frequency en 
ergy, a second rectifier coupled to said common 
circuit and developing a second uni-directional 
voltage from high frequency energy thereof, 
means connecting said two rectifiers whereby a 
uni-directional current is caused to flow through 
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35 said common circuit in a sense dependent on the 
relative magnitudes of said voltages, said tWO 
rectifiers each being a diode, and a common tube 
envelope housing the electrodes of the two diodes. 

6. In combination. With a common tuned high 
frequency input circuit, means for controlling 
the damping thereof comprising a first rectifier 
connected across the circuit and developing a 

40 

uni-directional voltage from high frequency en 
ergy, a second rectifier coupled to Said common 
circuit and developing a second uni-directional 
voltage from high frequency energy thereof, 
means connecting said two rectifiers whereby 
a uni-directional current is caused to flow through 
said common circuit in a sense dependent on 
the relative magnitudes of said voltages, means 
impressing an audio-modulated carrier voltage 
on said input circuit, and means deriving an 
audio voltage from the rectified output of said 
first rectifier. 

7. In combination with a common signal input 
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circuit whose selectivity is to be varied, a rectifier 
provided with a load resistor connected across 
the signal circuit and developing a rectified volt 
age across said resistor, a second rectifier having 
a rectified output circuit which includes Solely 
said load resistor, means coupling the second 
rectifier to said signal input circuit to impress 
signal energy in the latter on the second rectifier, 
and signal-responsive means for regulating the 
relative magnitudes of the rectified output volt 
ages of Said two rectifiers. 

8. In combination with a common signal input 
circuit whose selectivity is to be varied, a rectifier 
provided with a load resistor connected across 
the signal circuit and developing a rectified volt 
age acroSS said resistor, a second rectifier having 
a rectified output circuit which includes solely 
said load resistor, means coupling the second 
rectifier to said signal input circuit to impress 
signal energy in the latter On the Second rectifier, 
means for regulating the relative magnitudes of 
the rectified output voltages of said two rectifiers, 
said coupling means including a tube, and said 
regulating means comprising a signal-responsive 
gain regulation connection to said tube. 

9. In a signal-modulated carrier system, a 
common carrier-tuned input circuit, a diode car 
rier energy rectifier, provided With an output 
load impedance, coupled to said circuit, a second 
diode carrier-energy rectifier coupled to said 
input circuit to rectify carrier energy thereof, a 
second output load impedance in circuit with the 
Second diode rectifier, a carrier-tuned network 
having a Wide pass band coupling Said Second 
diode to said carrier-tuned circuit, direct current 
voltage connections between said two impedances, 
and means for varying the rectified voltage de 
veloped across said second impedance. 

10. In a signal-modulated carrier System, a 
common carrier-tuned input circuit, a diode 
carrier energy rectifier, provided with an output 
load impedance, coupled to said circuit, a second 
diode carrier-energy rectifier coupled to said 
input circuit to rectify carrier energy thereof, a 
second output load impedance in circuit with 
the second diode rectifier, a carrier-tuned net 
work having a wide pass band coupling said 
second diode to said carrier-tuned circuit, direct 
current voltage connections between said two 
impedances, means for varying the rectified volt 
age developed across said second impedance, said 
varying means comprising a tube coupled be 
tween said wide band network and said carrier 
tuned circuit, and means for varying the tube gain. 

JOHAN HAANTES. 


