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This invention relates to an improved circuit, 
arrangement and more particularly to circuit 
means for providing a constant voltage positive 
bias Supply. 
In the design of the signal strength control 

circuits for certain types of pulse generators, 
there is a requirement of a constant voltage low 
gotential Supply for application to the cathodes of 
the first pulse amplifier stage in each pick-up os 
cilloscope. One suggestion has been to attempt 
to Supply controlled bias to the tubes in the first 
pulse amplifier Stage by eans of a voltage di 
vider circuit. However, due to the peculiar con 
Election of the potentiometers in this type of cir 
cuit, changing any one potentiometer changes 
the resistance of the circuit and hence the bias 
Voitage to all amplifiers. This interrelation is 
unsatisfactory. 
An object of the invention therefore is to over 

come the difficulty noted and to devise a circuit 
capable of producing proper bias. Without unde 
Sirable inter-action between potentiometers. 
We have found that one Suitable means of at 

taining this objective consistS in the combination 
With a voltage divider of a circuit of a cathode 
follower type which includes a glow discharge 
type regulator adapted to be attached to the 
cathode follower so that its bias is automatically 
changed by changes in the cathode voltage. 
The figure in the accompanying drawing is a 

schematic diagram of the circuit of the invention. 
A source of potential, not shown, having an in 

termediate point grounded, has its positive ter 
minal connected to wire 3 and its negative ter 
iniinal connected to Wire . A voltage divider 
represented by resistances R1 and R2 is bridged 
across wires 8 and it. The slider 2 is con 
nected to ground through a second voltage di 
vider having resistances Ra and R4. The slider 
3 on resistances R3 and R4 is connected to grid 

A 5 of the A element of double triode W1. The plate 
potential for this tube is supplied between wire 
$3 and ground and is indicated by E1. The nega 
tive potential applied between terminal and 
ground provides bias potential and excitation for 
voltage regulator tube W3. 
The load whose voltage is to be regulated is 

represented schematically by the resistance RL, 
which, as an example, may have a value varying 
from 500 to 5000 ohms. This load resistance is 
connected between the cathodes 9 of double tri 
ode V4 and ground, The potential to be regulated 
is indicated at E2. 
A voltage divider, represented by resistances 

R5 and R11, is connected from cathode 9 of tube 
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W4 to the source of negative potential f . The 
slider 20 on resistance R5 is connected to grid 22 
of element B of double triode W1. Anodes i4 and 
2 are connected together and supplied through 
a common anode resistor R7. Anodes 4 and 2 
are connected to grid 25 of triode W2. Cathode 
23 is connected to ground through cathode re 
Sistor R6. 
Tube W2 is a cathode follower, well known in 

the art. Its anode 24 is connected directly to 
the source of positive potential while its cath 
ode 26 has a cathode resistor R9 connected in 
directly to ground through cathode resistor Rs 
of tube V1B. This connection provides a regen 
erative feed back, which adds to the Sensitivity 
and is an important feature of the invention. 
The output of the cathode follower W2 may be 

applied to the grid of the load current tube V4 by 
connecting the cathode 26 directly to grids 8 of 
V4, connected in parallel. In the preferred ar 
rangement, a voltage regulator tube W3, of the 
glow discharge type, is interposed, the cathode of 
V2 being connected to the anode 28 of the giOW 
discharge tube W3 while cathode 23 is connected 
to grids 8. A high resistance R10 is connected 
from cathode 29 of W3 to the source of negative 
potential fl. This provides the normal excitation 
required for the operation of the glow discharge 
tube. A high resistance R8 is connected from 
Wire G to cathode 23 of W1B to provide the desired 
positive bias. 
The circuit operates in the following maniher: 
Any change in output voltage E2 causes a co 

responding change in the potential of grid 22 of 
tube V1B. The change in grid voltage Inay be 
slightly smaller than the change in E2 (for Set 
ting of R5 toward the R11 end) but will always be 
proportional thereto. The change in grid voltage 
on V1B is amplified and applied to the grids i8 
of the output tubes V4 in the opposite phase to 
the original change in E2. The reversal of phase 
is accomplished by connecting anode 2 of V1B 
directly to grid 25 of tube W2. This effect is then 
transmitted to W4 without further reversal of 
phase by cathode follower action of V2, from 
cathode 26 through gas tube V3 to grids 8. Gas 
tube Wa is a constant voltage device. 
The amplified reversed phase voltage applied 

to the control grids 3 of the output tube W4 Op 
poses the voltage change on the cathode load 
resistance RL by cathode follower action of W2. 
A portion of the cathode voltage of V2 is applied 
to the cathode of WB as a regenerative voltage 
to increase the gain of that stage. The amount 
of regenerative feedback should be adjusted to 



3. 
the Critical amount required to cause the stage 
to be unstable with the negative feedback path 
disconnected at X. 
The purpose of tube WA is to provide com 

pensation for fluctuations in Supply voltage. This 
is accomplished by applying a fraction of the 
Supply voltage derived from voltage divider R3, 
R4 to control grid 5 of W1A. Anodes 4 and 2 
have a common anode resistor R7; consequently 
the output voltages of both tubes, W1A and W1B, 
are combined and applied to grid 25 of cathode 
follower W2 and thence to grids 8 of output tube 
WA. It will be seen that a reduction in supply 
voltage El causes a reduction in grid Voltage of 
WA, an increase in the plate potential of W1A, an 
increase in grid voltage of W2, an increase in grid 
voltage of V4, an increase in load current through 
RL, and consequently a compensation for the 
initial drop in Supply Voltage E1. 

If the adjustment of R5 is changed the Voltage 
between the output and the grid of W1B is 
changed. This results in a change in the operat 
ing point of that tube with a corresponding 
change in the output voltage from W4. For ex 
ample; suppose the grid of WIB is made more neg 
ative by moving the Slider of R5 toward the nega 
tive end. This results in a decreased flow of plate 
current through WB With a resultant increase in 
its plate voltage. This increased plate voltage 
increases the grid voltage on W4 and consequent 
ly increases the output voltage appearing acroSS 
the load resistance RL, Since W4 is a cathode foll 
lower. 
This circuit may be applied to test equipment 

where a very constant low voltage supply capable 
of delivering any desired amount of current is 
needed. The load current may be increased in 
definitely by increasing the number of triodes in 
parallel in the final cathode follower stage W4. 
While we have shown a preferred embodiment 

of our invention, it should be understood that 
Various changes and modifications may be re 
Sorted to, in keeping with the Spirit of the in 
vention as defined by the appended claims. 
We cairn: 
1. A System for regulating voltage comprising, 

a Source of direct current potential supply hav 
ing an intermediate point grounded, a first tube, 
a Second tube and an output tube each having at 
least an anode, cathode and control grid, an out 
put circuit connected from the output tube cath 
Ode to said ground, a voltage divider connected 
from the Cathode of Said output tube to the nega 
tive Source of Supply, a connection from the volt 
age divider to the first grid, a connection from 
the first tube anode to the second tube grid, nega 
tive bias means for the output tube including a 
gas discharge tube connecting the Cathode of 
the second tube to the grid of the output tube 
and a resistor connecting said output grid to the 
negative Source of Supply, an anode resistor for 
the first tube, and a regenerative feed back Con 
nection including a cathode resistor for the first 
tube connected to said ground and a cathode re 
sistor for the second tube connected to the first 
cathode. 

2. A system for regulating voltage comprising 
a source of direct current potential Supply hav 
ing an intermediate point grounded, a first tube, 
a second tube and an output tube each having at 
least an anode, cathode and grid, an output cir 
cuit connected from the cathode of the output 
tube to Said ground, a voltage divider connected 
from the cathode of Said output tube to the nega 
tive Source of Supply, a connection from the volt 
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age divider to the first grid, a direct connection 
from the first tube anode to the Second tube grid, 
a gas discharge tube connecting the cathode of 
the second tube to the grid of the output tube and 
a resistor connected from said output grid to the 
negative Source of supply, an anode and a cath 
ode resistor for the first tube, and a regenerative 
feedback connection including a cathode resistor 
for the Second tube connected to the first tube 
cathode. 

3. A System for regulating voltage comprising 
a Source of direct current potential supply hav 
ing an intermediate point grounded, a load im 
pedance and a load current vacuum tube having 
at least an anode, Cathode and grid, connected in 
series from the positive source to ground, and 
vacuum tube means responsive to the potential 
variations across the load resistance for con 
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trolling the grid of the load current tube, said 
vaccum tube means including a first tube having 
an anode and cathode and an anode and Cathode 
resistor respectively in series bridged from 
ground to the positive source of potential Supply, 
a cathode follower tube having its cathode re 
sistor connected to the cathode of the first tube, 
a potential divider bridged from the cathode of 
said load tube to the negative Source of supply, 
and a connection from the Voltage divider to the 
grid of the first tube, and negative bias means 
interposed between the second tube and the out 
put tube including a gas discharge tube connect 
ing the second tube cathode to the grid of the 
output tube and a resistor connected from the 
output tube grid to the negative Source of Supply. 

4. A System for regulating voltage comprising 
a source of direct current potential Supply having 
an intermediate point grounded, a first tube, a 
Second tube, and an output tube each having at 
least an anode, Cathode and grid, an output cir 
cuit connected from the output tube cathode to 
ground, a Voltage divider connected from the out 
put cathode to the negative source of supply, a 
connection from the voltage divider to the first 
tube grid, an anode resistor for the first anode, 
a connection from the first anode to the second 
grid, a regenerative connection for the first tube 
including a cathode resistor for the first tube con 
nected to ground and a cathode resistor for the 
Second tube connected to the cathode of the first 
tube, and negative bias means interposed between 
the second tube and the output tube including a 
glow discharge Voltage regulator tube having an 
anode and a cathode connected respectively to 
the Second tube cathode and the grid of the out 
put tube and a high resistance connecting the 
cathode of the regulator tube to the negative po 
tential source. 

5. A System for regulating voltage comprising, 
a Source of direct current potential supply hav 
ing an intermediate point grounded, a load re 
Sistance one end of which is grounded and a vac 
uum tube in Series with the potential source and 
load resistance for controlling the current, vac 
uum tube means responsive to the load voltage 
for controlling the load current tube, and vacu 
um tube means responsive to the supply voltage 
for controlling first mentioned means, said first 
mentioned means including a triode having an 
anode and Cathode resistor, a cathode follower 
tube, a glow discharge Voltage regulator tube and 
a voltage divider connected from the positive load 
terminal to the negative source of supply, a con 
nection from the voltage divider to the grid of 
the triode, a connection from the plate of the tri 
Ode to the grid of the cathode follower tube, a re 
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generative connection for the triode including a 
cathode resistor for the cathode follower tube 
connected to the cathode of the triode, a connec 
tion from the cathode of the cathode follower 
tube to the anode of the voltage regulator tube, 
a connection from the Cathode of the Voltage reg 
ulator tube to the grid of the load current tube, 
and a high resistance connected from the cath 
ode of the voltage regulator tube to the negative 
Source of supply, said supply Voltage responsive 
means including a second voltage divider bridged 
across the Source of supply voltage and a second 
triode having its cathode connected to ground, 
its anode connected to the anode of Said first tri 
ode and its grid connected to Said Second voltage 
divider. 

CHARES F. HOBBS. 
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