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The present invention relates to radio receiv 
ing Systems and the like, and more particularly 
to Systems of the above character in which one 
Or more of the electric discharge devices or tubes 
therein is provided with a plurality of control and 
other associated electrodes for functioning in 
two or more circuits. 

It is an object of the present invention to pro 
Wide an improved control circuit for a system of 
the above character in Which one control elec 
trode or grid of an electric discharge device may 
be maintained at a fixed potential while another 
control electrode or grid in the same envelope 
and in association with the same cathode may 
be varied in potential throughout a desired con 
trol range, 

It is another object of the present invention to 
provide an improved bias supply circuit for a 
combination electric discharge device or tube for 
radio receiving apparatus and the like, which per 
mits a variable bias potential to be applied to one 
electrode of said device while the bias potential 
on another electrode of the device is maintained 
Substantially constant. - 

It is a further object of the present invention 
to provide an improved volume control circuit for 
a radio receiving System embodying electric dis 
charge devices, certain of which include a plural 
ity of control electrodes thereby to function in a 
plurality of circuits. 

It is also a further object of the invention to 
provide an improved input and control circuit 
for a radio receiver of the superheterodyne type 
having a combined detector-Oscillator and a com 
bined detector-amplifier provided by combination 
electric discharge devices. 
By combination electric discharge devices is 

meant electronic emission devices or tubes hav 
ing a common cathode for either separate or 
electronically coupled electrodes, the latter being 
adapted to be connected with separate circuits. 
A tube of this type may, for example, be provided 
with two separate control grids and two separate 
anode electrodes associated with a common cath 
ode in a single envelope, and in certain cases addi 
tional electrodes such as Screen electrodes may 
be provided. Tubes of this character are known 
and are available commercially and may be repre 
sented, for purposes of a better understanding of 
the invention, by the types known on the commer 
Cia market as the RCA 6A and 6F. 
The invention will be better understood from 

the following description taken in connection with 
the accompanying drawing in which a receiving 
system is illustrated and embodying, by way of 

(CI. 250-20) 
example, the electric discharge devices above 
named, and its scope will be pointed out in the 
appended claims. 
In the drawing, Figure 1 is a schematic circuit 

diagram of a radio receiving system of the super 
heterodyne type embodying a combined detector 
oscillator in the input circuit and a combined 
detector-amplifier in a succeeding circuit and Fig. 
2 is a detail schematic diagram showing a modi 
fication of the circuit of Fig. 1. 

Referring to Fig. 1, 5 is a combined first de 
tector and oscillator tube of the electric discharge 
type and is one of two combination tubes used in 
the superheterodyne receiving system shown. The 
other combination tube is shown at 6, and is a 
combined intermediate frequency amplifier and 
second detector. Each of the devices is charace 
terized by the fact that a common cathode is pro 
vided in association with a plurality of control 
electrodes and output electrodes for various aSSO 
ciated circuits. 
In the combined detector and oscillator device 

5, there is provided a common cathode indicated 
at T, having a suitable heater 8. Directly asso 
ciated with the cathode 7 is a control grid 9 and 
an anode electrode 0 for a tuned oscillator cir 
cuit having a grid inductance 2 and an anode 
inductance 3. The grid 9 is provided with the 
usual grid-leak 4 and condenser 5. A variable 
tuning condenser 6 in connection with suitable 
series condensers 7 are provided for gang tun 
ing the inductance 2 over the desired oscillator 
range. Further description of the oscillator is 
believed to be unnecessary as the same is known 
and well understood and forms no specific part 
of the invention. 
The device 5 is further provided with a second 

control or signal input grid 8, which is suitably 
screened by an electrode 9, and with an Output 
anode 20. The electrode 9 is a screen grid inter 
posed between the control grid 8 and the oscil 
lator elements and also between the control grid 
and the output anode. 

Signals received on the grid 8 and oscillations 
provided on the grid 9 from the oscillator circuit 

are suitably mixed through electron coupling 
in the tube and appear as intermediate fre 
quency signals on the output anode 20. The 
output anode is coupled to the next succeeding 
tube, which in the present example is the 
combined intermediate frequency amplifier and 
second detector tube 6, through a suitable tuned 
intermediate frequency coupling transformer 2. 
The intermediate frequency signals are first 
applied to the intermediate frequency amplifier 
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portion of the tube 6, which comprises a cath 
ode 22, a control grid 23 connected with the 
transformer 2 to receive the intermediate fre 
quency signals, a screen grid 24, a SuppreSSOr grid 
25, and an output anode 26. The cathode 22 is 
provided with a suitable heater indicated at 27. 
The elements described above provide a high 

frequency pentode amplifier, the electrode ar 
rangement being such that signals received on the 
control grid 23 are amplified and appear in the 
output circuit of the anode 26. 
In the present example the tube is also pro 

vided with a second control grid 28 and a Second 
output anode 29 associated with the common 
cathode 22 to provide a triode electric discharge 
device which, in the present example, is utilized 
as a second detector. To this end the control 
grid 28 is coupled to the output anode 26 of the 
intermediate frequency amplifier through an un 
tuned intermediate frequency transformer 30 as 
indicated. Signals applied to the control grid 
28 are detected by the so called anode band meth 
od. The detector is coupled to an output audio 
frequency amplifier electric discharge device Or 
tube 3? which may be any suitable high gain out 
put device for an audio frequency amplifier. In 
the present example the device 3 is a pentode 
type audio frequency amplifier of the type known 
commercially as an RCA-38 tube. This tube is 
provided with a control grid 32 coupled to the out 
put anode 29 through suitable coupling resistors 
33 and the usual coupling condenser 34, and an 
output anode lead 35 in which is located a Suitable 
intermediate frequency filter 36. 

Like the preceding electric discharge devices, 
the output device 3 is provided with an equi 
potential cathode 3 having a suitable heater 38 
and the usual screen and suppressor grids 39 and 
40, respectively, in addition to the output anode 
4. 
The output anode 4 is provided with an output 

circuit 42 which is coupled to an output device or 
loud speaker 43 through a suitable audio fre 
quency output coupling transformer 44. The 
loud Speaker 43 is also provided with a dynamic 
field winding indicated at 45. 

Operating anode and grid potentials are de 
rived from a suitable common source in the pres 
ent example, provided by an electric discharge 
rectifier device 46 which is supplied with alternat 
ing current through input leads 4 and a step up 
transformer 48 having a high voltage secondary 
49. The anode 59 of the rectifier is connected 
With one terminal of the high voltage secondary, 
While the opposite terminal of the high voltage 
secondary is connected to the chassis ground for 
the apparatus, as indicated at 5, whereby all 
return circuit connections for the Supply source 
throughout the apparatus may be made by suit 
able ground connections to the chassis as indi 
Cated throughout the diagram. 
The rectifier 46 includes a cathode 52 connected 

With the high Voltage positive supply lead, indi 
cated at 53, which in turn is connected through 
the loud speaker field 45 as a hum filter choke, to 
a high voltage Supply lead 54 for the various 
anode and Screen grid electrodes. It Will be noted 
that certain of the Screen grids such as those in 
the devices 5 and 6 are supplied from a suitable 
bleeder resistor comprising resistor elements 55 
and 56 connected between the supply lead 54 and 

5 

ground. Likewise the oscillator plate electrode 
10 is supplied with a reduced operating potential 
through a suitable potential reducing filter means 
comprising a filter resistor 57 and a by-pass con 

2,050,437 
denser 58 to ground. A similar filter resistor 59 
and by-pass condenser 60 is provided in the Sup 
ply connection for the second detector anode 29. 
It will further be noted that the output tube 3 
is provided with the usual Self-bias resistor 6 
having a shunt by-pass condenser 62. 
The various heaters for the electric discharge 

devices including the cathode 63 of the rectifier 
46 are connected in series across portions of the 
high voltage secondary winding 49 of the power 
Supply transformer 48. In the present example 
the rectifier heater 63 is connected adjacent to 
and With an intermediate tap 64 on the high volt 
age Secondary 49 and in Series with the heaters 
of the devices 5 and 6 through a circuit which 
may be traced through a lead 65 to the heater 27, 
thence through a lead 66 to the heater 8, and re 
turning through a lead 69-70 to a second inter 
mediate point on the high voltage secondary, so 
that the three heaters are thus supplied with 
Operating current from an intermediate section 
of the high voltage secondary 49 between the tap 
points 64 and 7. Between the supply lead 70 and 
the ground 5? a second section of the high voltage 
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winding Supplies operating current to a pilot lamp 25 
indicated at 72 and to the heater 38 of the output 
tube 3 which is returned through a grounded 
Connection as indicated. 
With the anodes of the various tubes supplied 

With Operating potential through the common 
Supply lead 54 from the common source provided 
by the rectifier 46 the use of self-bias means for 
providing grid potentials is readily available as is 
Shown in connection with the output tube 3f. 
The combination tubes 5 and 6 are likewise sup 
plied With biasing potentials, except for the oscil 
lator portion of the tube 5 which receives grid or 
biasing potential directly from the cathode 
through the grid-leak 4, as is customary in con 
nection with an oscillator of the type shown. 
To control the volume of the output from the 

receiving Systems shown, it is desirable to raise 
and lower the potential of the cathodes of the 
devices 5 and 6 and this is done through the use 
Of a Single Variable Self-bias resistor 73 Which is 
Connected to ground through a fixed impedance 
device or resistor 74. The variable resistor T3 
may be of any suitable type but in the present 
example is provided with a variable tap 75. The 
latter is connected to the cathodes in parallel 
through leads indicated at 6 and 7. To receive 
the bias potential from the variable self-bias re 
sistor 73, the control grids 8 and 23 are returned 
to the more negative end thereof, as indicated at 
the tap point 8. In the present example, the 
grid 23 is provided with a bias or return connec 
tion through the Secondary 9 of the transformer 
2 and a bias supply lead 80, while the grid f 8 is 
provided with a bias or return connection through 
a tuning inductance 8 hereinafter referred to, 
and a Supply lead 82, in which is located a high 
resistance filter element 83. 
With this arrangement, the control grids 8 

and 23 receive a variable bias potential from the 
Source 73, which is increased in negative value on 
the grids, as the variable tap 75 is moved to in 
clude a greater resistance between it and the tap 
8. In the present example, this is in an upward 

direction as viewed in the drawing. 
As the volume control device 73-75 is oper 

ated as above described, to increase the resist 
ance and, therefore, the negative bias on the 
control grids of the first detector in the device 5 
and the intermediate frequency amplifier in the 
device 6, the signal volume or gain of the re 
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2,050,437 
ceiver is correspondingly reduced. It will be seen 
that with a self-bias resistor means as shown, 
the anode current for the controlled devices is 
also, at the same time correspondingly reduced, 
Serving to cause a reduction in the potential drop 
in the fixed impedance or resistor 74 connected 
in series with the variable impedance 73-75. 
This reduction in current through the impedance 
14 causes a reduction in the overall potential 
drop, to counteract the increase in potential drop 
between the variable tap 75 and the tap 78, 
whereby the overall potential drop between the 
tap 75 and the ground remains substantially con 
Stant under all conditions of variation of the 
tap 75, depending upon the relation of the values 
of resistance of the sections 74 and 73 included 
in circuit. In the present example, with the 
tubes illustrated, it has been found that the re 
sistor 73 may have a total resistance of approxi 
mately 4,000 to 5,000 ohms, while the fixed im 
pedance or resistor 74 may have a resistance of 
Substantially 1,500 ohms, for satisfactory opera 
tion as above described. 
With a common cathode 22 for both the in 

termediate frequency amplifier and the detector 
in the device 6, advantage is taken of this con 
stant bias potential arrangement for supplying 
the detector, by connecting the return circuit 
for the detector grid 28 to ground. Substantially 
a constant grid bias potential is then maintained 
upon said grid while the intermediate frequency 
amplifier gain may be varied. Likewise the de 
tector may be utilized as an amplifier for sup 
plying audio frequency signals to the output de 
vice 3 and in its capacity as an amplifier, the 
constant bias is required. 

In the present example, the detector grid 23 
is provided with a return circuit through the sec 
Ondary 84 of the intermediate frequency trans 
former 30 and thence through a lead 85 to ground 
as indicated at 86. The connection from the lead 
85 to the ground 86 includes a potentiometer de 
vice 87 having signal input terminals 88, one of 
which is connected to the ground 86. The va 
riable tap 89 of the potentiometer device is con 
nected with the lead 85. 

Normally the contact 89 is maintained at the 
ground end of the potentiometer as shown to 
connect the grid 28 to ground through the sec 
Ondary 84 and to exclude the input terminals 88. 

Signals from any Suitable source, such as sep 
arate audio frequency signals for example, from 
a Separate channel, to be amplified and repro 
duced by the loud speaker, may also be applied 
to the grid 28 through the terminals 88 by oper 
ation of the potentiometer device 87-89, the 
contact 89 being moved from the grounded end 
toward the high potential end to adjust the in 
put potential to a desired value. With this ar 
rangement the detector may be utilized as an 
amplifier and the input terminals may be cut 
Out Or into circuit with it by the single volume 
COntrol means 87-89. 
With the above described bias circuit arrange 

ment, a plurality of electric discharge devices in 
a receiver circuit or the like, may simultaneously 
be controlled by a common volume control means 
from a common bias Source independently of 
Other electric discharge elements contained in 
the Same envelope and utilizing a common cath 
ode therewith, and even though the anode cur 
rent for both anodes of the common envelope, 
Such as that of the device 6, for example, flows 
through the common cathode and common bias 
Supply means of the Self-bias type. It Will be 

3 
appreciated that with an increasing use of combi 
nation tubes Such a circuit has varied applica 
tions and may be used to simplify the bias Supply 
System in which it is connected. 

In the present example, with the variable arm 
Or tap 5 at a minimum resistance (high volume) 
position such as at a point indicated at 99, a cer 
tain potential drop will occur across the resistor 
74. As the variable tap is moved to reduce the 
Volume and increase the resistance between the 
taps 75 and 78, the potential drop across the 
fixed impedance 74 will decrease because the 
first detector and intermediate frequency ampli 
fier grids 8 and 23 are biased more negatively, 
thus decreasing the anode current flowing to the 
anodes 26 and 20. This causes a corresponding 
reduction in the anode current flow through the 
fixed impedance 74 in the cathode return circuit, 
and while the overall bias potential on the grids 
f8 and 23 thus increases because of the increased 
drop in the resistor 73, as applied to the grid 28, 
the increase is neutralized by the decreased po 
tential drop in the impedance 4. The result is 
that the bias potential applied to the grid 28 
remains Substantially constant, as is desired. 
AS provided in the present example, the grid 

or grids on which a constant bias potential is 
desired, in connection with a common cathode 
in a combination tube, is connected to ground or 
to the more negative end of a combined fixed 
and variable impedance means, while the cathode 
is connected to the positive end of a variable in 
pedance portion at the more positive end thereof. 
The grid or grids on which a variable bias po 
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tential is desired in connection with a common 35 
Cathode for combination tubes is connected at a 
point between said Variable impedance portion 
and a fixed impedance portion. Both impedance 
portions may be regarded as part of a unitary 
impedance means, one portion of which is fixed 
and the other portion of which is variable, the 
fixed portion being at the more negative end. 
Wiewing the impedance means as a unit, the 

common cathodes are connected to the variable 
portion at the more positive end, and the grids 
to be controlled are connected at a point between 
the fixed and variable portions of the imped 
ance means to receive a potential derived from 
the variable portion. The grids on which sub 
stantially a constant bias potential is desired, 
are connected to include also the potential de 
rived from the fixed portion, and in general the 
potential Or a part thereof as derived from the 
Whole impedance means. 

It is a common practice in radio receiver pow 
er Supply circuits and the like, to utilize a loud 
Speaker field Winding as a filter choke coil in the 
negative Supply lead. It has been found that in 
certain Supply circuits this form of filter means 
may be utilized also as the fixed portion of a bias 
Supply impedance as above described, thereby 
simplifying the supply circuit, and conserving the 
available Voltage froin the Supply means. 
A Supply circuit employing a filter choke coil 

Such as a loud Speaker field winding, in the nega 
tive Supply lead, is shown in Fig. 2 in its applica 
tion to a portion of the circuit of Fig. 1. Atten 
tion is, therefore, directed to Fig. 2. 
The COmbined detector oscillator tube is indi. 

cated at 5, and the combined intermediate fre 
quency amplifier and detector is indicated at 6, 
as in the preceding figure. In the circuits pro 
Vided in connection with said tubes the circuit 
coupling elements for Signal transmission have 
been Omitted for purposes of simplifying the 
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4 2,050,437 
drawing and for a clearer understanding Of the 
circuit. 
In the circuit of the present example, high volt 

age direct current is supplied from a suitable 
Source (not shown) such as the rectifier described 
in the preceding figure, to terminals indicated at 
9. The high voltage or positive terminal is con 
nected to a voltage Supply impedance or re 
sistor 92 having taps 93 thereon for Supplying 
operating potentials to the apparatus aSSociated 
there with. The negative Supply terminal is also 
connected to the impedance. 92 through a filter 
choke coil 94, which may be a loud Speaker field 
winding. The junction of the impedance 92 and 
the filter choke coil 94 may be grounded as indi 
cated at 95. 
Connected in series with the choke coil 94 is 

a variable impedance or resistor 96, through 
which current is taken for the cathodes 7 and 
22 of the devices 5 and S respectively. The im 
pedance 96 corresponds to the impedance 3 of 
Fig. 1, and the choke coil 94 corresponds to the 
impedance 74 of Fig. 1. It will, therefore, be seen 
that there is connected in the negative Supply 
lead an in pedance means conprising a fixed por 
tion 94 and a variable portion 96 in connection 
With the cathodes of coin bination electric dis 
charge devices. 
The grids 8 and 23 of the devices 5 and 6 are 

both connected with the impedance means be 
tween the fixed and variable portions through a 
lead indicated at 97, whereby the variable portion 
is included between said grids and the Cathodes 
and as the portion 96 is varied a variable bias 
potential is placed upon grids 8 and 23. 
The grid 28, on which a fixed bias potential 

is desired, is connected across the impedance 
means comprising both the fixed and the Vari 
able portions as in the preceding figure. How 
ever, in the present example, a lower fixed bias 
ing potential as may sometimes be required, is 
provided by tapping the grid 28 to a voltage divid 
er means 99- ), connected in shunt to both the 
fixed portion 94 and the variable portion 95. In 
this manner low bias voltage such as 3 volts Sub 
stantially constant, may be applied to the grid 
28 when the grids 8 and 23 receive a variable 
bias of a much higher average Value, such as 20 
volts average, for example. 
With the above described arrangement it will 

be seen that as the Variable portion 96 of the 
impedance device is varied the anode current of 
the devices 5 and 6 Will likewise Way and cause 
a variable potential drop across the impedance 
means comprising the elements 94 and 96. As 
the resistance of the portion 36 is increased to 
lower the gain of the receiving System by in 
creasing the potential drop acroSS it and the neg 
ative bias on the grids 8 and 23, the resulting 
drop in anode current through the fixed imped 
ance 94 Will provide a balancing decrease in po 
tential drop as applied to the Voltage divider 
99-00 and to the grid 28, whereby the gain of 
the System may be varied Without appreciably 
changing the bias potential on Said last named 
grid. 
This modification. Of the invention is other 

Wise the Same as that described in the preceding 
figure and has the advantage that the loud 
-speaker field winding or other filter choke element 
in the negative lead of the potential Supply cir 
cuit may be utilized as the fixed portion of the 
impedance means, thereby to simplify the cir 
cuit and to reduce the cost of the apparatus. 

Referring again to Fig. 1, and the signal input 

circuit for the combined detector oscillator 5, 
the tuning inductance 8 is provided With a vari 
able tuning condenser 0 in series with which 
are tWO condense S 2 and 3. It will be noted 
that the condensers 9 and 02 are intercon 
nected through ground connections. 
The condenser 2 is a coupling condenser for 

the antenna, input circuit and is connected to 
an antenna, or other energy collecting device C4 
through a coupling condenser 95 and a coupling lo 
impedance or choke coil 6. The choke coil 06 
iS Connected between the antenna, C4 and 
ground. The choke coil 06 is also Substantially 
in parallel with the couping condenser 02 be 
ing connected therewith through the coupling 15 
Condenser 5. 
The choke coil 96 is tuned to a relatively low 

frequency, Such as 35 kilocycles, for example, by 
means of the coupling condenser 5 and the 
coupling condenser 82 which are in effect in se- 20 
ries across it. This arrangement provides an an 
tenna, input circuit for the receiver which is not 
responsive to interference signals to such a high 
degree as ordinary transformer coupling sys 
tens heretofore employed. 25 
The tuning inductance 8 is provided with a tap 

connection 27 and a switch A38 is provided for 
Short circuiting a portion of the winding 8t 
through said tap connection when connected to 
One contact 9, and to short circuit the con- 30 
denser 83 when connected to a contact O, the 
arm of the SWitch being connected to the common 
or lower end of the winding 8 through the 

5 

lead f. 
The Operation of this circuit is as follows: A 35 

460 kilocycle intermediate frequency is employed 
in the receiver and accordingly the antenna, in 
put Circuit is tuned to a relatively lower fre 
Cuency, Such as 35 kilocycles, by the antenna, 
choke coil 06 and the coupling condensers 105 40 
and C2, the latter being included in the input 
Circuit for the tube 5, with the tuning induc 
tance 8. Interfering signals at the intermediate 
frequency are therefore prevented to a consider 
able degree from entering the tuned input circuit. ; 
The tuned circuit may also be utilized for short 

Wave reception when the Switch. 8 is throWr to 
the contact 09, thereby short circuiting a por 
tion of the winding 8 and inserting in the cir 
Cuit With the tuning condenser Of the additional 50 
condenser 83 which is for the purpose of permit 
ting the condenser to track with the oscilla 
tortuning condenser 3 which is ganged thereto 
for Simultaneous uni-control operation. When 
the SWitch 28 is thrown to the contact 0, the 
entire Winding 8 is cut into circuit and the track 
ing condenser 3 is short circuited. For short 
Wave Operation, the Second harmonic frequency 
of the Oscillator is used to beat with the incom 
ing Signal to produce the same intermediate fre- 60 
duency. 
As this portion of the receiver circuit is shown, 

described and claimed in my co-pending applica 
tion Serial No. 708,941 filed January 30, 1934 and 
assigned to the same assignee as this application, 65 
further description is believed to be unnecessary. 
While the invention has been described in its 

application to a radio receiving system it will be 
apparent that it is not limited thereto, but may 
be applied to any electrical apparatus embodying 
electric discharge amplifier devices of the com 
bination type where both fixed and variable bias 
ing potentials are required from a common 
SOCe. 
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I claim as my invention: 

... The combination with an electric discharge 
device having a pair of control electrodes and a 
common cathode, of a Voltage drop producing in 
pedance means including a variable impedance 
element connected with the cathode in circuit 
adjacent thereto, means for deriving substantially 
a fixed biasing potential from said impedance 
means including said variable element and apply 
ing said potential between the cathode and one 
of said electrodes, and means for deriving a vari 
able biasing potential from said variable imped 
ance element only and applying said potential 
between the cathode and the other of said elec 
trodes. 

2. The combination with an electric discharge 
device having a pair of control electrodes and a 
common cathode, of a voltage drop producing in 
pedance means including a variable impedance 
element connected in circuit with the cathode 
adjacent thereto, means providing a connection 
between each of said electrodes and said im 
pedance means, one of said connections including 
said variable impedance element only between One 
of said electrodes and the cathode for deriving 
a variable potential therefor from Said element 
alone, and means in the other of Said Connections 
for deriving substantially a fixed potential from 
said impedance means for the other control elec 
trode. 

3. The combination with an electric discharge 
device having a pair of control electrodes and a 
common cathode, of a voltage drop producing in 
pedance means including a variable impedance 
element connected in circuit with the cathode ad 
jacent thereto, means providing a connection be 
tween each of said electrodes and Said impedance 
means, one of said connections including Said 
variable impedance element betweein One of Said 
electrodes and the cathode for deriving a Variable 
potential from said element, and means in the 
other of Said connections for Substantially deriv 
ing a fixed potential from said impedance means, 
said impedance means including a power Supply 
filter choke and said variable impedance eleinent 
in series, and said last named means including 
a voltage divider resistor connected in Shunt to 
said series connected filter choke and Variable in 
pedance element. 

4. The combination with an electric discharge 
device having a pair of control electrodes and a 
common cathode therefor, of means for Supply 
ing biasing potentials to said electrodes Compris 
ing a negative potential Supply lead connected 
with said cathode and an impedance means in 
said lead comprising a variable portion and a fixed 
portion, the latter portion being at the more nega 
tive end thereof, one of said grids being Con 
nected with the impedance means to derive a 
biasing potential from both the fixed and Variable 
portions thereof, and the other of Said grids be 
ing connected with said variable portion whereby 
the latter is included in circuit between it and the 
cathode to derive a biasing potential from Said 
variable portion. 

5. In a superheterodyne receiver, the combina 
tion with a combined detector-amplifier electric 
discharge device having a pair of control grids 
and a common cathode, and a combined detector 
oscillator electric discharge device having a Sec 
ond pair of control grids and a second common 
cathode, of means for supplying a variable biasing 
potential to the amplifier control grid of said first 
named device and the detector control grid of the 

5 
second named device and substantially a fixed 
biasing potential on the detector control grid of 
said first named device from a common potential 
supply source, said means comprising a negative 
anode current supply lead to which said cathodes 
are connected in parallel, a potential drop pro 
ducing impedance in Said connection, a biaspo 
tential supply connection for the detector control 
grid of the first named device with said in 
pedance means for deriving a biasing potential 
from the fixed and variable portions thereof, and 
a connection for the amplifier control grid of the 
first named device and the detector control grid 
of the second named device with an intermediate 

G 

point on said impedance means for deriving a lá 
biasing potential from said variable portion of 
Said impedance, 

6. The combination with an electric discharge 
device. having a pair of control grids and a COmn 
mon cathode and a second electric discharge 
device having a second pair of control grids and 

20 

a second common cathode, of an anode current 
Supply lead to which said cathodes are connected 
in parallel, a potential drop producing impedance 
means in said connection, means providing a 25 
negative potential supply connection for a control 
grid of the first named device With said in 
pedance means, means providing a negative po 
tential Supply connection for a second control 
grid of the first named device and a control grid 30 
of the second named device with an intermediate 
point. On Said impedance means, and meanS for 
Varying the potential drop in Said impedance 
means between said intermediate point and said 
Cathodes. 

7. The combination. With a combined detector 
annplifier electric discharge device having a pair 
of control grids and a common cathode and a 
coinbined detector osciliator electric discharge de 
Vice having a Second pair of control grids and a 
Second Common Cathode, of potential Supply and 
Volune contiolineans therefor comprising a nega 
tive anode current Supply lead to which said 
Cathodes are connected in parallel, a potential 
drop producing impedance raeans in said con 
nection, means providing a connection for the 
detector control grid of the first named device 
With the nore negative end of said impedance 
nean S, lineans providing a Connection for the 

a.inplifier control grid of the first named device 
and the detector control grid of the Second named 
device with an intermediate point on said in 
pedance means, and Ineans for Varying the in 
pedance between Said internediate point and said 
Cathodes. 

8. The combination with an electric discharge 
device having a pair Of control grids and a con 
non cathode and a second electric discharge 
device having a Second pair of control grids and 
a Second common cathode, of means for Supplying 60 
biasing potentials to said devices from a common 
Supply Source, Said means comprising a negative 
anode current supply lead to which said cathodes 
are connected in parallel, and a potential drop 
producing impedance in Said lead having a nega- 65 
tive potential Supply connection for a control 
grid of the first named device thus with a con 
nection for a Second grid of the first named device 
and a grid of the Second named device With an 
intermediate point on said inpedance means, 
said impedance means Comprising a filter choke 
coil providing a fixed impedance element therein 
at the more negative end thereof, and a variable 
resistor providing a variable portion therefor at 
the more positive end thereof. 
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9. The combination with an electric discharge 

device having a pair of control grids and a com 
mon cathode and a second electric discharge de 
vice having a Second pair of control grids and a 
Second common cathode, of means for supplying 
biasing potentials to Said devices from a common 
Supply Source, Said means comprising a negative 

: anode current Supply lead to which said cathodes 
are connected in parallel, a potential drop pro 
ducing impedance in said lead having a negative 
potential supply connection for a control grid of 
the first named device thus with a connection for 
a Second grid of the first named device and a 
grid of the second named device with an inter 
mediate point on said impedance means, said 
impedance means comprising a filter choke coil 
providing a fixed impedance element therein at 
the more negative end thereof, and a variable 
resistor providing a variable portion therefor at 
the more positive end thereof, and means for 
Supplying operating current to said devices com 
prising a rectifier device having a cathode, a Sup 
ply transformer having a single high voltage sec 
Ondary Winding connected with said rectifier de 
Vice, and having a tap connected with said cath 
Ode, and a cathode heater circuit for said first 

2,050,437 
and second named devices connected in Series 
with said rectifier cathode and a second tap 
Connection on said high voltage Secondary 
Winding. 

10. In a radio receiving system, the combina 
tion with an electric discharge amplifier device 
having a pair of control grids and a common 
Cathode, of means for supplying differing control 
potentials and signal potentials to said control 
grids comprising a negative anode Supply lead, 
impedance means in series between said cathode 
and said supply lead, said impedance means Com 
prising a fixed impedance element at the more 
negative end thereof and a variable impedance 
element, means providing an input circuit for 
One of said control grids having connection with 
Said impedance means to receive negative biasing 
potential therefrom, a variable potentiometer de 
vice in said connection, said potentiometer device 
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having signal input terminals and a variable tap 20 
connected with Said input circuit, and means pro 
viding a second input circuit for said second con 
trol grid connected with an intermediate tappoint 
between said impedance elements. 
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