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2 Claims. 

The present invention relates to automatic 
gain control systems for receivers employing 
tubes provided with indirectly heated cathodes. 
In application Serial No. 647,719, filed Decem 

ber 17, 1932 issued June 30, 1936 as U. S. P. 
2,046,144, there is described a receiver circuit 
for indirectly heated tubes with an arrangement 

Since 
by this circuit the volumes of the single stations 
are balanced, it is necessary to provide an ar 
rangement by which that volume is adjusted 
With which the single stations are to be repro 
duced. - 

In the present invention a voltage divider 
serves this purpose and which is at the same time 
the Outer resistance of the anode of the recti 
fier tube. This resistance is tapped so as to ob 
tain the Voitage to be transmitted to the suc 
ceeding audio frequency tube. Furthermore, the 
arrangement permits of also balancing those dif 
ferences in the Volumes which are due to the 
different modulations of the single transmitters. 
The novel features which we believe to be 

characteristic of our invention are set forth in 
particularity in the appended claims, the inven 
tion itself, however, as to both its organization 
and method of operation will best be understood 
by reference to the following description taken 
in connection with the drawing, in which we 
have indicated diagrammatically several circuit 
organizations whereby our invention may be car 
ried into effect. 
In the drawing, 
Figure 1 ShoWS an arrangement employing the 

invention, 
Figure 2 shows a modification. 
In Figure 1, the numeral represents the rec 

tifier tube, and 4 is the high frequency tube, the 
amplification of Which will be controlled. As 
more definitely described in the aforesaid appli 
cation, to this end a positive potential is applied 
to the cathode of tube 4 by the Woltage divider 
5-6. The anode potential of the rectifier tube 
is applied to the grid of the high frequency tube 
as control Voltage across resistance 2 through the 
lead marked 'AVC''. If the fluctuations of the 
plate potentials are too great, the value of the 
control voltage can be reduced by means of the 
resistance 3. Since by this arrangement the 
transmitters are adjusted to the same volume, a 
provision is necessary by which it is possible to 
vary these Wolumes. 
To this end, the Outer resistance of the anode 

of the rectifier tube is constructed at the same 
time as a voltage divider, So that by means of 

(C1, 250-20) 
this divider the voltage can be tapped which is 
to be transmitted to the succeeding audio fre 
quency tube. Due to the different modulations, 
the volume of the single stations fluctuates 
Within certain limits, in spite of the fading con 
trol. The voltage divider may also be utilized 
for balancing these fluctuations. . . . ." 
Since the data, or constants, of different types 

of tubes differ from each other, at an exchange of 
a rectifier tube the voltage divider would have to 
be so changed, that in the event of a missing 
amplitude, the anode potential of the rectifier 
tube Would be approximately equal to the cath 
ode potential of the high frequency tube 4. 
Since this would involve a cumbersome measure, 
the present invention provides a voltage divider 
9, by which the screen grid potential of the rec 
tifier tube can be adjusted. By varying the 
screen grid potential the plate current of this 
tube changes, and Consequently the plate poten 
tial, so that when a tube is exchanged it is 
easily possible to obtain the original conditions. 

In the receiver circuit of the invention, it is 
necessary to apply to the cathode a positive po 
tential of the order of 100-150 volts. However, 
in order to avoid electrolytic decomposition in 
multi-grid tubes, the allowable voltage stress of 
the path filament cathode is about 80 volts. In 
order to prevent an exceSS Value, the line trans 
former is provided, in accordance With the in 
vention, with a special heating Winding for that 
tube in which a positive potential is applied to the 
cathodes. The center of this heating Winding is 
likewise connected to the cathode. 
In the arrangement of the present invention 

it may easily happen that the Very rapid Oscilla 
tions caused by the modulation are balanced by 
the fading control. In order to avoid such ac 
tion, in addition, a condenser is inserted be 
tween the control voltage lead f', and the 
cathode, and which can be So dimensioned to 
gether with the resistance 2, that the entire ar 
rangement has a time constant below which con 
trol does not take place. It is Suitable to carry 
out the dimensioning in Such manner that the 
time, constant is of the order of 0.05 second. 
In the aforesaid application. Only Such a circuit 

is described which is necessary if an anode recti 
fier is used as detector. Figure 2 of this applica 
tion shows the arrangement which is necessary if 
an audion or grid leak rectifier is used as detector. 
A designates the audion tube, 4 is the high fre 
quency tube to be controlled, 5-6 is the voltage 
divider by which in the present case a positive po 
tentialis applied to the grid of the high frequency 
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tube, while in this case the anode potential is 
applied to the cathode of the high frequency tube. 
In order to render the variation of the direct 

current resistance of the high frequency tube in 
effective, anode and cathode of the high fre 
quency tube are bridged by a resistance 8. In 
like manner, as described in the aforesaid appli 
cation, the control voltage may here be divided 
by a voltage divider 2-3. 
The signal circuit, usually connected to the in 

put electrodes of the tubes 4 and , in each figure 
have been omitted, to preserve simplicity of dis 
closure. Those skilled in the art can readily Sup 
ply Such details. 
While We have indicated and described several 

systems for carrying our invention into effect, it 
Will be apparent to One skilled in the art that our 
invention is by no means limited to the particu 
lar Organizations shown and described, but that 
many modifications may be made without depart 
ing from the Scope of our invention, as set forth 
in the appended claims. 
What is claimed is:- 
1. In combination with a controlled radio fre 

quency amplifier, a rectifier tube of the screen 
grid type, an audio tube, a Source of direct cur 
rent voltage, connections from the anodes of the 
amplifier and rectifier to the positive Side of the 
source, a resistor connected between the rectifier 
anode and the Said positive Side, a pair of re 
Sistors connected in Series between the anode of 
the rectifier and the negative side of the source, 
a direct current Voltage connection between one 
of the input electrodes of the amplifier and a 
point intermediate the resistors, a second pair of 

2,093,564 
resistors connected across the source, a direct 
current Voltage connection between a point inter 
mediate the second pair of resistors and the re 
maining input electrode of the amplifier, one of 
said intermediate points being at a positive volt 
age with respect to the other, and a variable 
coupling element connected between the audio 
tube and the anode circuit of the rectifier, a re 
sistOr connected across Said Source, and a variable 
Connection between the Screen grid of the rectifier 
and the last named resistor. 

2. In combination. With a controlled radio fre 
quency amplifier, a rectifier tube of the screen 
grid type, an audio tube, a Source of direct cur 
rent voltage, connections from the anodes of the 
amplifier and rectifier to the positive side of the 
Source, a resistor connected between the rectifier 
anode and the said positive side, a pair of re 
sistors connected in series between the anode of 
the rectifier and the negative side of the Source, 
a direct current Voltage connection between One 
of the input electrodes of the amplifier and a 
point intermediate the resistors, a second pair of 
resistors connected across the Source, a direct 
current voltage connection between a point inter 
mediate the second pair of resistors and the re 
maining input electrode of the amplifier, one of 
said intermediate points being at a positive volt 
age With respect to the Other, and means for Wally 
ing the screen grid Voltage of the rectifier tube to 
maintain the Voltage of the first of Said interne 
diate points at a desired voltage when the recti 
fier tube is replaced by a new tube. 

RUDOLF RECHNITZER. 
ERNST KLOTZ. 
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