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This invention relates to voltage regulation circuits 
and, more particularly, to a stabilized potential generator. 

It is an object of this invention to provide improved 
means for reducing the percentage of fluctuations in the 
magnitude of the output potential produced by a voltage 
regulation circuit. 
Another object of this invention is to provide improved 

self-regulating means for compensating for voltage ir 
regularities in the power supplied to a voltage regulation 
circuit. 

These and other objects of the invention are accom 
plished in a voltage regulation circuit of the two-stage 
feedback amplifier type by means which include coupling 
the cathode of each tube to ground. Other of these means 
comprise operating the grid of the first tube at essentially 
Zero voltage so as to permit the grid to be connected to a 
tap near the cathode end of a voltage divider coupled be 
tween the cathode of the second tube and the bias Supply 
source. This circuit design causes only a small percentage 
of any voltage fluctuation in the electric energy from the 
bias supply source to be applied to this grid. In addi 
tion, the grid of the Second tube is coupled to a tap on a 
voltage divider having one end connected to the anode 
of the first tube and its other end connected to the bias 
supply source. Due to this circuit configuration, a por 
tion of any voltage fluctuation that may appear in the 
electric energy from the bias supply source will be ap 
plied to the grid of the second tube in such a phase rela 
tionship as to oppose that portion of the voltage fluctua 
tion which is applied to the grid of the first tube. Thus, 
a considerable improvement in the stability of the output 
potential is obtained. These and other features of the 
invention are more fully discussed in connection with 
the following detailed description of the drawing which 
is a schematic circuit diagram of a voltage regulation cir 
cuit embodying the present invention. 

In the drawing, the voltage regulation circuit is repre 
sented as including a two-stage feedback amplifier con 
stituted by two triodes and 2, the first functioning as 
a conventional amplifier and the second as a cathode 
follower. These triodes 1 and 2 are operated by poten 
tials from two sources 3 and 4, the source 3 supplying a 
positive potential of 140 volts and the source 4 Supplying 
a negative bias potential of 380 volts. It is to be under 
stood that these voltage values, as well as the values of 
other circuit elements described hereinafter, are set forth 
for the purpose of explaining the principles and features 
of operation of this invention by describing a particular 
embodiment of the invention which has operated satis 
factorily, and that the invention is not limited to these 
specific values. It is also to be understood that the po 
tential sources 3 and 4, which are indicated in the draw 
ing by the symbol for a battery, may actually be any 
convenient source, Such as the output from an alternating 
current rectifier operated by a conventional commercial 
source of electric power. 
The amplifier has its cathode 5 connected to ground 

6 and its anode 7 coupled through a 0.1 megohm resis 
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tor 8 to the supply source 3. Normally, this causes a 
positive potential of approximately 45 volts to be applied 
to the anode 7. The cathode follower tube 2 has its anode 
9 connected to the supply source 3 and its cathode 10 
connected through a 1,000-ohm load resistor 11 to ground 
6. The output terminals A and B of the voltage regula 
tion circuit are connected across the load resistor i for 
Supplying a utilization circuit of any Suitable type with 
electric energy of an assigned potential, such as five volts. 
The amplifier i drives the cathode follower 2 over a path 
extending from the anode 7 of tube 1 through a 0.22 
megohm resistor 2 to the grid 13 of tube 2. Negative 
feedback is provided over a circuit from the cathode 10 
of tube 2, through a 4,700-ohm resistor 14, and then 
through an adjustable 5,000-ohm resistor 15 to the grid 16 
of tube i. The grid 16 is also connected through a 0.47 
megohm resistor i7 to the supply source 4 and normally 
has a negative bias of about 0.2 volt. 
The resistors 17, 15, and 14 constitute a voltage divider 

connected between the supply source 4 and the cathode 
i0 of tube 2. It is to be noted that the tap i8 which 
connects the grid 6 to this voltage divider i7-15-4 
is located at a point which has a 0.47-megohm resistance 
between it and the bias source 4, but no more than 9,700 
ohms resistance between it and the cathode (b. Since the 
grid 16 is thus connected near the cathode end of the 
voltage divider i7-15-4, only a small percentage of 
any voltage fluctuation in the electric energy from the 
bias Source 4 will be applied to the grid 6. This serves 
to reduce the percentage of fluctuations in the magnitude 
of the output potential appearing across the terminals. A 
and B of the voltage regulation circuit. 

in order to provide Self-regulating means for compensat 
ing for voltage changes in the bias supply source 4, one 
end of a 1.8 megohm resistor 19 is connected to the resis 
to 12 and its other end is connected to the supply source 
4. Thus, the two resistors 2 and 9 constitute a volt 
age divider having one end connected to the anode 7, and 
its other end connected to the source 4. Since the grid 
13 is connected to a tap 20 on this voltage divider 12-9, 
a portion of any voltage fluctuation that may appear in 
the electric energy from the bias source 4 will be applied 
to the grid 13 of the tube 2 in such a phase relationship 
as to oppose that portion of the voltage fluctuation which 
is applied to the grid 16 of the tube . This is due to the 
fact that the phase of a voltage fluctuation applied to the 
grid 16 is reversed by the tube and appears in opposite 
phase at the anode 7 which then applies it through the 
resistor 12 to the grid 13. 

This greatly reduces voltage fluctuations appearing 
across the output terminals A and B and results in a sub 
stantial improvement in the stability of the output poten 
tial from the voltage regulation circuit. For example, a 
variation of 50 volts in the electric energy from the bias 
Source 4 will produce a variation of approximately one 
volt in the potential applied to the grid 16 of the tube 1 
and a variation of about three volts in the potential ap 
plied to the grid i3 of the tube 2 and a resulting variation 
of approximately only 0.3 volt in the output potential 
across the terminals A and B. 

it is to be understood that this invention has been de 
scribed above with reference to a specific voltage regula 
tion circuit for the purpose of explaining its principles and 
features of operation, and that the invention is not to be 
restricted to this particular embodiment but is to be limited 
only by the claims appended hereto. 
What is claimed is: 
1. A voltage regulator comprising a source of voltage 

to be regulated, a load circuit, a first thermionic tube 
having cathode, anode and grid electrodes and being 
connected with its anode-cathode path in series between 
Said Source and Said load circuit, a second thermionic tube 
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having cathode, anode and grid electrodes, a first resistor 
coupling the anode of said second tube to the grid of said 
first tube for controlling the operation of said first tube, 
a source of bias voltage for said second tube, a second 
resistor coupling said source of bias voltage to the grid 
of said second tube, input connections from said load cir 
cuit to the grid of said second tube, and a third resistor 
for applying to the grid of said first tube from said source 
of bias voltage a voltage of the same polarity as that 
supplied therefrom to said second tube so that fluctuations 
in the voltage of said bias source tend to cancel out in 
their effects on the voltage across said load circuit. 

2. A voltage regulation circuit in accordance with claim 
1 and including in said load circuit a load resistor having 
one end connected to the cathode of said first tube and 
its other end to one terminal of each of said sources of 
voltage, said second resistor having one end connected to 
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4. 
said bias source and its other end connected to the grid 
of said second tube, and a fourth resistor having one end 
connected to the grid of said second tube and its other 
end connected directly to the cathode of said first tube, 
said fourth resistor being separate and distinct from said 
load resistor, the resistivity of said second resistor being 
several times greater than the resistivity of said fourth 
resistor. 
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