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The present invention relates to a System for 
regulating the filament Woltage on a tube, or 
number of tubes, to compensate for Wariations in 
potential of the filament supply battery or other 
Supply Source. The requirement for constancy of 
filament Voltage is particularly stringent in the 
case of an Oscillator tube Or a regenerative OScil 
lating circuit. 
An object, therefore, of the present invention 

is the supply of closely regulated Voltage to the 
filaments of one or more vacuum tubes. 
Another object is the provision of means for 

maintaining the voltage Supplied to the filament 
of a vacuum tube within closely predetermined 
limits. 

Still another object of the present invention is 
the provision of means for maintaining the volt 
age supplied to the filaments of vacuum tubes 
within closely predetermined limits in spite of 
comparatively large variations in the voltage of 
the Supply Source. 
A further object is the improvement of the 

operation of the vacuum tube oscillator circuits. 
The present invention includes, among its fea 

tures, a series connection of a vacuum tube fila 
ment, a ballast resistor and a Woltage Supply 
which is subject to unavoidable fluctuations. A 
separate voltage supply is also connected to the 
filament in Series With the anode-cathode Cir 
cuit of a control tube. The current passed by the 
control tube is so controlled in accordance With 
variations of voltage as to compensate for vari 
ations in the voltage which are not completely 
compensated for by the ballast resistor. I have 
discovered that the additional control is neceS 
sary because, among other reaSOns, the thermal 
inertia of a ballast resistor, Small though it may 
be, makes it impossible to entirely and instanta 
neously compensate for Sudden fluctuations in 
the supply voltage. Furthermore, the control 
range of a ballast resistor alone may be insuffi 
cient to compensate for wide variations in the 
supply voltage, particularly in the case of ex 
tremely large decreases in the Voltage. 
The present invention will be more fully un 

derstood by reference to the following detailed 
description, which is accompanied by a drawing 
in which Figure 1 illustrates an embodiment of 
the present invention and Figure 2 shows a mod 
ification of the form of the invention shown in 
Figure 1. 
In Figure 1. I have indicated a filament load 

circuit as connected to a source of flament Cur 
rent identified by --El and the ground Symbol 
through a series circuit including ballast resistor 
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or ballast lamp 3 and a Variable resistor 4. The 
ballast lamp or resistor 3 compensates for large 
variations in the voltage Supply E1, particularly 
if they are not so rapid that the thermal-inertia, 
of the ballast 3 is too great to follow the Varia 
tions. The source indicated by the Symbol --El 
Supplies the major part of the current for ener 
gizing the filament load. In order to compensate 
for variations which the ballast lamp 3 does not 
take care of, I provide a second Woltage supply 
--E2 which is likewise connected to the filament 
load through the anode-cathode circuit of tube 6. 
The second Source is of much higher potential 
but need be capable Of Supplying only a small 
amount of current, of itself insufficient to ener 
gize the load circuit. Tube 6 has been indicated 
as a multi-grid tube having the anode 8 and the 
Screen 9 connected together in order to increase 
its current carrying capacity. If conveniently 
available, a triode may be substituted for multi 
grid tube 6. The anode-cathode circuit also in 
cludes anode resistor 5 and, between cathode 
of tube 6 and the filament load, a gas discharge 
tube T. The gas discharge tube maintains Sub 
stantially constant voltage on cathode in spite 
of variations of current flow through tube 6. 
The amount of current passing through tube 

6 is controlled by a control grid O which is di 
rectly coupled to the anode of tube 2. Anode 3 
of tube 2 is connected to --E2 through anode re 
sistor 4, while the screen electrode 5 is ener 
gized at the proper potential by a potential di 
vider network comprised of resistors 6 and 
connected from --E2 to ground. The cathode 8 
and Suppressor electrode 9 of tube 2 are 
grounded as is common practice. The control 
electrode 20 of tube 2 is so connected to the fila 
ment load circuit that the variations in voltage 
of the filament load circuit are amplified and im 
pressed on the grid of tube 6. The current 
through tube 6 is, therefore, so controlled as to 
feed more or leSS current through the filament 
load in a manner to compensate for the varia 
tions of the filament load. Grid 2 of tube f2 is 
biased to a suitable point on the operating char 
acteristic curve by means of biasing battery 2. 
In an embodiment of the present invention, 

connected as indicated in Figure 1, tests indicated 
that the regulation of the filament load was im 
proved by a factor of 7 to 1 compared to the regu 
lation obtainable with a ballast regulator alone. 
Under some circumstances it may be unde 

sirable to utilize battery 2 as shown in Figure 1 
for biassing the control grid 20, and Figure 2 
shows a modification of the invention in which all 



2. 
separate battery bias sources have been elim 
inated. In this figure, the Same reference chair 
acters have been used for elements which have 
been described with reference to Figure i and 
only the added elements and their functions Will 
be separately described. The bias on tube 2 is 
provided in this modification by means of a po 
tential divider circuit comprising resistor's 22 and 
potentiometer 23. A voltage regulator glow tube 
24 is connected across resistor 23 to maintain the 
voltage thereacross at a constant value. Cathode 
i8 of tube 2 is connected to a variable contact 
on potentiometer 23. By adjusting the position 
of this contact the potential on grid 20 may be 
made negative with respect to cathode 8 by any 
desired amount within the range provided a CrOSS 
potentiometer 23, thus obtaining the same effect 
as though a variable biasing battery were used. 
While I have shown and particularly described 

several embodiments of my invention, it is to be 
distinctly understood that my invention is not 
limited thereto but that modifications within the 
scope of my invention may be made. 
What is claimed is: 
1. In an energy supply system, means for con 

necting a first energy source to a load circuit 
through a constant current device, means for 
connecting a second energy source to said load 
circuit through a variable resistance and means 
responsive to the voltage across said load circuit 
for so controlling said variable resistance as to 
maintain said voltage constant, said variable re 
sistance comprising the anode-cathode path of a 
thermionic discharge tube and said last men 
tioned means including a control electrode of said 
thermionic discharge tube. 

2. In an energy supply system, means for con 
necting a first energy source to a load circuit 
through a constant current device, means for con 
necting a second energy Source to said load cir 
cuit through a variable resistance and means re 
Sponsive to the Voltage across said load circuit for 
SO Controlling Said Wariable resistance as to main 
tain Said Voltage constant. - 

3. In an energy supply System, means for con 
necting a first energy source to a load circuit 
through a constant current device, means for 
connecting a second energy source to said load 
circuit through a variable resistance and means 
responsive to the Voltage across said load circuit 
for So Controlling said variable resistance as to 
maintain said voltage constant, said variable re 
sistance Comprising the anode-cathode path of a 
first thermionic discharge tube and said last men 
tioned means including a second thermionic dis 
charge tube having a control grid connected to 
said load circuit and an anode connected to said 
Second Source, said first thermionic discharge 
tube having a control electrode connected to the 
anode of Said Second thermionic discharge tube. 

4. In an energy supply system, means for con 
necting a first energy Source to a load circuit 
through a constant current device, means for 
connecting a second energy source to said load 
circuit through a variable resistance and means 
responsive to the Voltage across said load circuit 
for so controlling Said Variable resistance as to 
maintain said voltage constant, said variable re 
sistance comprising the anode-Cathode path of 
a first thermionic discharge tube and said means 
including a second thermionic discharge tube 
having a control grid connected to said load Cir 
cuit and an anode connected to Said Second 
source, said first thermionic discharge tube hav 
ing a control electrode connected to the anode 
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of said second thermionic discharge tube and 
having a gas discharge tube connected in Said 
anode-cathode path adjacent the cathode. 

5. In a voltage regulator System, a load cir 
cuit, a first energy Source connected to Said load 
circuit through a ballast resistor, a Second en 
ergy source, a thermionic discharge tube having 
at least an anode and a Cathode, Said anode and 
cathode being serially connected between said 
second source and said load circuit, and means 
responsive to the voltage acroSS Said load circuit 
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for so varying the current through said thern 
ionic discharge tube as to compensate for Wari 
ations in said Voltage. 

6. In a voltage regulator System, a load cir 
cuit, a first energy source connected to said load 
circuit through a ballast resistor, a Second en 
ergy source, a thermionic discharge tube having 
at least an anode, a cathode and a control elec 
trode, said anode and cathode being serially con 
nected between said second Source and said load 
circuit, and means responsive to the voltage 
across said load circuit for applying a potential 
to said control grid. So as to vary the current 
through said thermionic discharge tube to Com 
pensate for variations in Said potential. 

7. In a voltage regulator System, means for 
connecting a first energy Source to a load circuit 
through a ballast resistor and means for Con 
necting a second energy source to Said load cir 
cuit, the second of said means including a thern 
ionic discharge tube having an anode-cathode 
circuit connected in series between said second 
Source and said load circuit, said thermionic dis 
charge tube having a control electrode and 
means for applying a variable potential to Said 
control electrode, said potential being variable in 
response to variations in Voltage of Said load 
circuit to compensate for Said variations. 

8. In a Voltage regulator System, means for 
Connecting a first energy source to a load circuit 
through a ballast resistor and means for con 
necting a Second energy Source to Said load cir 
cuit, said Second mentioned means including a 
thermionic discharge tube having an anode-cath 
ode circuit connected in Series between said Sec 
Ond Source and said load circuit and a control 
electrode, a second thermionic discharge tube 
having an anode-cathode circuit and a control 
electrode, the control electrode of said first 
thermionic discharge tube being connected to 
the anode-cathode circuit of said second therm 
ionic discharge tube and the control electrode of 
said Second thermionic discharge tube being con 
nected to Said load circuit. 

9. In a System for supplying current to a load 
circuit, a first Source of energy for supplying a 
major portion of the current to said load, a bal 
last resistor connected between said first source 
and said load to maintain current from said first 
Source at a constant value, a second source of 
energy for Supplying a small portion of the cur 
rent to Said load and means responsive to the 
Voltage across Said load for controlling the cur 
rent Supplied by said second source. 

10. In a System for supplying current to a 
load circuit, a first source of energy for supply 
ing a major portion of current to said load cir 
cuit, a ballast resistor connected between said 
first Source and said load to maintain current 
from Said first Source at a constant value, a sec 
Ond Source of energy for Supplying a small por 
tion of the current to said load circuit and 
means responsive to the voltage acroSS said load 
circuit for controlling the current supplied by 
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said second source, said means including a 
thermionic discharge tube having an anode-cath 
ode circuit in series between said load circuit and 
said second source and a control electrode, and 
means responsive to the voltage across said load 
circuit for applying a variable potential to said 
control electrode. 

11. In a System for Supplying current to a 
filament of a vacuum tube, a first source of en 
ergy for Supplying a major portion of current to 
Said filament, a ballast resistor connected be 
tWeen Said first Source and said flament to main 
tain current from Said first source at a constant 
value, a Second source of energy for supplying a 
Small portion of the current to said filament and 
means responsive to the Voltage across said fila 
ment for controlling the current Supplied by 
Said second source, said means including a 
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3. 
thermionic discharge tube having an anode-cath 
Ode circuit in series between said filament and 
said second Source and a control electrode, and 
means responsive to said filament voltage for 
applying a variable potential to said control elec 
trode. 

12. In a system for supplying current to a fila 
ment of a vacuum tube, a first source of energy 
for Supplying a major portion of current to said 
filament, a ballast resistor connected between 
said first source and said filament to maintain 
current from said first Source at a constant value, 
a Second Source of energy for supplying a small 
portion of the current to said filament and 
means responsive to the Voltage across Said fila 
ment for controlling the current supplied by said 
Second Source. 
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