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Section

)
This invention relates to electric circuits em-
bodying a thermionic valve, adapted to derive
from a fluctuating or variable input voltage, a
stabilised output voltage which is substantially
_independent of the load, and more especially to
circuits of -this kind provided with means for
adjusting the value of the output voltage at will
between prescribed limits.

]

In voltage stabilising circuits already disclosed

(and shown in more detail below) the value of the -
output voltage can be adjusted at will, substan-
tially without disturbing the effectiveness of the
“eireuit to provide a steady output voltage under
conditions of unsteady input voltage, and/or
fluctuating load, and it Is convenient in such a
circuit to callbrate the said adjusting means
directly in terms of output voltage. In such
circuits ‘a bias voltage, which may be derived
from any constant voltage arrangement such as,

a. battery, ‘a neon discharge.tube or a separate ©

stabilising circuit, is applied to a thermionic valve
in the controlling circuit. The bias voltage so
derived, although described as constant, may be
Mable to a gradual change. The calibration of
the adjusting means is however correct only for
one value of the bias voltage, and consequently
the calibrated scale becomes incorrect when any
such change of that bias voltage occurs. .

The main object of the present invention is
to overcome this defect in voltage stabilising cir-
cuits by providing means whereby as soon as the

1, Public Law 690, August 8, 1946
Patent expires July 22, 1963 :

. 2 Claims. (CL 328—22)

Fig. 2 shows the controlling elements of a volt-
age stabilising circuit incorporating one form of
the improvement introduced by the present in-
vention. o

The form of voltage stabilising circuit shown
in Fig. 1 has been substantially disclosed in
British Patent Specification No. 552,822, from
which full details of the circuit may be ascer-
tained. For the purpose of the present descrip-
tion it is sufficient to note that a fluctuating in--

- put voltage Vi is controlled by the circuit includ-

ing a grid-controlled control valve T: connected
in series with a load connected across the out--

~ put terminals to provide a steady output voltage
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sald bias voltage is varied a simple correction -

may be introduced, whereafter all settings of the
scale will be correct until the bias voltage is
again changed. i

With this end in view the invention consists
in an electric circuit embodying a thermionic.
valve, adapted to provide a steady output voltage
from an unsteady input voltage, and provided
with means, including a variable resistance fitted
with a scale calibrated in volts, for adjusting at
will the value of the output voltage, wherein ad-
Justable means are provided in the circuit for
the introduction of a voltage correction for errors
between the said scale indications and the true
values of the output voltage arising from changes
in other characteristics of the circuit, such as
the bias applied to said thermionic valve.

The invention will be clearly understood from
the following description of one form which it
may assume, and the description will he more
readily followed by reference to the accompany-
ing drawings wherein

Fig. 1 represent a form of voltage stabilising .
circuit previously disclosed; and - '

5 Vo: that the value of the output voltage Vo may

be altered at will by adjustment of the variable
resistance R4: and provided that the resistance
values in the bridge circuit as shown are so chosen
that

where Ri, Rz, Rs, Rs represent the values in ohms
of the resistances so symbolised, the stabilising
effect is independent of the value of the resist-
ance R4 ‘ : :

In any voltage stabilising circuit in which the
essential controlling elements comprise series re- -
sistances, such- as shown in Fig. 1 as Rs, R4, Rs
across the output leads, with the control grid of
& thermionic valve T2 connected through a bias
battery a to the junction of R« and Rs, and the
valve cathode connected to the negative output
lead, or with the valve control grid connected
directly to the junction R4, Rs and the valve
cathode connected through a neon stabiliser to
the negative output lead, the value of the output
voltage Vo depends upon, and is in linear rela-
tionship with, the value of the resistance across
the output leads. It is convenient to calibrate
the adjusting knob of the variable resistance R«
directly. in terms of output volts as shown at
the dial scale D, so that within the limits of
adjustment of R4, any desired value of output
voltage can be obtained by the simple setting
of the knob to the desired value. A stabilized
anode voltage for valve Tz is derived from the
Junction of a network consisting of a neon regu-
lating tube N connected in series with a resistance
Re across valve Ti, the anode voltage for valve:
T2 being applied. through a resistance Rr. .

It will be noted, however, that such a calibra-

. tion is only correct for one particular value of the

"bias voltage appliéd to the valve by battery a,

and any change in the value of that bias voltage
invalidates the calibration. '
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According to the iInvention, in order to meet
this defect, a modification of the circuit is intro-
duced, as shown in Fig. 2 herewith. Instead of
connecting the positive terminal of the blas volt-
age supply to the junction of the resistances Ra,
Rs, it is connected to the slider contact b of a
potentiometer ¢ which is connected in series be-
tween those resistances. Thus when any change
occurs in the value of the bias voltage, the value
of the output voltage Vo can be measured with a
D. C. voltmeter and adjusted by movement of the
slider b until it agrees with the scale reading of
the adjustable knob on resistance R4. This need
be done for only one setting of the knob, where-
after the calibration is correct for all knob set-
tings unless and until the value of the bias voltage
again varies.

The potentiometer ¢ is preferably of small re-
sistance, intended to provide correction only over
a small range of bias voltage changes, and its
adjustment has therefore only a small or negli-
gible effect upon the voltage stabilization. -

It should be understood that the form of the
invention indicated above is described merely by
way of example, and modifications thereof may be
employed, as will be clear to persons versed in the
art, without departing from the scope of the
invention.

I claim:

1. An electrical circuit arrangement comprising,
input means comprising a positive lead and a
negative lead for connecting to a source of voltage
subject to variations in value, output means com-
prising a positive lead and a negative lead for

connecting to a load of fluctuating value, a dis- :

charge tube having an anode connected to the
positive lead of the input means, a cathode con-
nected to the positive lead of the output means
and a control electrode, a first fixed value re-
sistance element, a variable value resistance ele-
ment and a second fixed value resistance element
connected in series relationship in the order
named with the free ends of the first and second
fixed value resistance elements connected across
the positive lead and the negative lead of the out-
put means, a potentiometer interposed between
the variable value resistance element and the

10

an

40

>
b=

second fixed value resistance element and being |

provided with a variable tapping, a third fixed
value resistance element interposed between the
positive lead of the input means and the junction
of the first fixed value resistance element and
the variable resistance element, a fourth fixed
value resistance element interposed between the
positive lead of the input means and the junction
of the second fixed value resistance element and
the potentiometer, the values of said first, sec-
ond, third, and fourth fixed value resistance ele-
ments being such as to form a bridge circuit, a
thermionic tube having a cathode connected to
the negative lead of the output means, an anode

connectea to said control electrode and a control

grid connected to said variable tapping, a re-
sistance element interposed between the anode of
the thermionic tube and a positive voltage point
having a substantially constant value relative to
the voltage of the positive lead of the output
means, and means interposed between the con-
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trol grid and the cathode of said thermionic tube

4

for applying a biassing potential to sald control
grid, said variable value resistance element being
calibrated in volts output and being adjusiable
to vary the voltage at said output means, and said
potentiometer being adjustable for varying the
calibration of said variable value resistance ele-
ment.

2. An electrical circuit arrangement comprising
input means having a positive lead and a negative
lead for connecting to a source of voltage subject
to variation in value, output means having a
positive lead and a negative lead for connecting
to a load of fluctuating value, a discharge tube
having an anode connected to the positive lead
of the input means, a cathode connected to the
positive lead of the output means and a control
electrode, a first fixed value resistance element,
a variable value resistance element and a second
fixed value resistance element serially connected
in the order named with the free ends of the first
and second fixed value resistance elements con-
nected across the positive lead and negative lead
of the output means, a potentiometer interposed
between the variable value resistance element and
the second fixed value resistance element and be-
ing provided with a variable tapping, a third fixed
value resistance element interposed between the
positive lead of the input means and the junction
of the first fixed value resistance element and the
variable resistance element, a fourth fixed value
resistance element interposed between the posi-
tive lead of the input means and the junction of
the second fixed value resistance element and the
potentiometer, the values of said first, second,
third and fourth fixed value resistance elements
being such as to form a balanced bridge circuit, a
glow tube, a fifth resistance element connected in
series with said glow tube between the anode and
the cathode of said discharge tube, a source of
bias potential, a thermionic tube having a ca-
thode connected to the negative lead of the out-
put means, an anode connected to said control
electrode and a control grid connected through
said source of bias potential to said variable tap-
ping, and a sixth resistance element connected
between the anode of sald thermionic tube and
the junction of said fifth resistance element and
said glow tube, said variable value resistance ele-
ment being callbrated in volts output and being
adjustable to vary the voltage of sald output
means, said potentiometer being adjustable for
varying the calibration of said variable value
resistance element.
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