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1

This invention relates to voltage-regulator sys-
tems, and more particularly to svstems for regu-
lating the outrut voltages« of nower supplies capa-
ble of furnishinz both low-voltage and high-volt~-
age outputs. Such arrancements, for exampie,
are commonly emnloyed to energize electronic
equip™ents from a low-voltage source, the equip-
ments requiring regulated low voltages to ener-
gi7ze the filarents of the vacuum tubes and regu-
lIated high voltages for supplying their plates. A
common form of such a device is a dynamotor,
which comprises a single rotating armature pro-
vided with low-volfage and high-voltage com-
mutators. When such 3 device is used, it is com-
mon practice to energize the filaments of the
associated electronic eguipments from the same

source which is used to drive the low-voltage or

motor portion of the dynamotor. The high-volt-
ace or- generator portion of the dynamotor in
turn furnishes power suitable for the plate cir-
cuits of the vacuum tubes in the electronic equip-
ments.

In accordance with the present invention, it is
proposed to regulate the low voltage which is sup-
plied to such a dynamotor in response to fluc-
tuations in the high-voltage output of the dyna-
motor. By means of a simple electronic circuit,
relatively small fluctuations in this output volt-
age may be utilized to provide an extremely effec-
tive correction to the low voltage. This ampli-
fication of the control arrangement, in combina-
tion with the large inertia of the rotating arma-
ture of the dvnamotor, provides a very satlsfac-
tory degree of voltage regulation.

As an additional feature of the invention, the
reculated low voltage appearing at the terminals
of the motor portion of the dynamotor may also
be utilized to energize the filaments of the vacuum
tubes of associated electronic equipments. Thus

5 system which is primarily adapted for prowd- -4
490

provides a very useful regulated low-voltage’

ing a regulated high-voltage supply additionally

supply.

For a better understanding of the mventmn
reference is made to the accompanying draw-
ing, which is a

vention capable of providing both h1gh-v01tage
and low-voltage regulation.

Referring to the drawing, input terminals (. and

2 are connected to the primary low-voltage source
of power, not shown. Resistor 3 and motor por-

a circuit diagram of a voltage-regu-
lator system in accordance with the present in--
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tion & of dynamotor 5 are connected in series

hetween terminals | and 2. Resistor 3 is shunted .

by normally closed contacts 6 and 1 of relay 8.
The wmdmg of this relay is in furn connected "

5

normal operating range.
the potential of the grid of vacuum tube 20 with

2

in series with normally open contacts 8 and 10
of relav {1, across terminals | and 2.

Generator portion 12 of dynamotor 8 supplies,
through geriec choke enil 13, a network compris-
ing resistor 14 and voltage-regulator tube 15 in
series. The latter network is shunted by poten-
tiometer 16 and by capacitor I7, and its terminals

are connected to output terminals {8 and (9, as

indicated. The winding of relay Il is connected,
in series with vacuum - tube 20, across resistor
{4. The grid of vacuum tube 20 iz connected
throuch series resistor 21 to the movable arm of
potentiometer 16.

The direct-current source of power connected
to input terminals 1 and 2 drives dynamotor 3,
producing a high direct-current voltage beftween
terminals 18 and 19. Due to the operation of
voltage-regulator tube 19, the cathode of vacuum
tube 20 is maintained at a substantially fixed
potential with respect to terminal 9. Potenti-
ometer 16 permits the grid potential of vacuum
tube 20 with respect to that of its cathode to be
adjusted. to a desired value. A change in the
high voltage at terminals 18 and 19 will, how-

ever, produce a change in the erid-cathode po-
tential applied to vacuum tube 20, and hence in
its plate current.

The operation will be better understood by con-
sidering three conditions, two of which are hypo-
thetical. The first condition is that in which the
voltage applied to terminals | and 2 is below the
Under this condition,

respect to its cathode is sufficiently negative that
the plate current of this tube is not large enough
to energize relay (1. Since relay {1 is normally
open, relay 8 remains in its normally closed state,
and resistor 3 is bypassed. Under this condition,
the full voltage which is applied to terminals |
and 2 appears at the terminals of the motor por- .
tion 4 of dynamotor 5.

The second hypothetical -condltmn of operation
occurs when the voltage applied to terminals |
and 2 exceeds the normal operating range, Under
this condition, the potential of the grid of vacuum
tube 20 with respect to its cathode is such that
an appreciable plate current flows, closing relay
i1 and opening relay 8. 'This chain of events in-
troduces into the input circuit resistor 3, thus
lowering the voltage which appears at the ter-
minals of motor portion 4 of dynamotor 5.

The third and only condition realized in prac-
tice is when the voltage applied to terminals |
and 2 falls within the operating range. TUnder
this condition of operation, there is a continuous
shift back and forth between the first and sec-
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ond conditions mentioned above, so that relay
8 alternately opens and closes, the length of time
it remains in each position depending upon
whether the applied voltage is near the low end
or the high end of the operating range. It will
be understood that generator portion 12 of dy-
namotor 3 continues to generate a high«~voltage

output even when motor portion 4 is not being

fully energized, since the dynamotor armature

continues to rotate without substantial loss of

speed for some time after the input voltage is
decreased., This inertia of the dynamotor arma-
ture, in combination with the effective amplifi-
cation of control realized by the use of vacuum
tube 20 and its associated relays, provides a very

close regulation of the high output voltage in

spite of wide variations, within the operatmg
range, of the applied input voltage.

If the voltage-regulator system is used in con-

junection with electronic equipments which em-

ploy vacuum tubes, the regulated low voltage.
which appears at the motor terminals of dyna-

motor 5 may advantageously be. also utilized. to
energize the filaments of such vacuum tubes.
Terminals 22 and 23 are provided for this pur-
pose. It will be apparent that, when the system
Is- operating with relay 8 open and hence with
resistor 3 in circuit with the source of input
power, motor portion 4 of dynamotor 5 will tend
to function as a generator. Because of this, the
voltage appearing between terminals 22 and 23

will tend to remain substantially constant re-

gardless of whether or not resistor 3 is in the
circuit. Such provision of a closely regulated
low voltage, in addition to the provision of regu-

lated high voltage, is one of the features of the

present invention.

The circuit constants and tube types may bhe
varied and it is: understood that various obvious
elements may be: substituted without departing
Irom the scope of the invention as claimed.

What is claimed is:

1. In a system for delivering regulated D.-C.
voltage from an unstable, D.-C. voltage source
comprising the combination of a D.-C. motor

and a resistor connected. in . series for connection

across sald source, an intermittent shunt across
said resistor, voltage generating means driven
by said motfor;, and comparing means for oper-
ating said shunt variably according to the devi-
ation of the generated voltage from a reference
voltage standard, whereby regulated D.-C. volt-
age may be-obtained at the motor terminals.

2. In a system for delivering regulated low

voltage direct current and high voltage direct
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current from an unstable low voltagze direct cur-

rent source, the combination of a resistor and
a direct-current motor in series for connection

to said source, means driven by said direct-cur-

rent motor for generating direct current at high
voltage, a bridge including a fixed-voltage arm
connected as a load on said high voltage gener-
ator, and means, including an amplifier vacuum
tube energized by the unbalance voltage of said
bridge, for intermittently shunting said resistor,
the generator action of said motor subsequent
to a shunted-resistor interval acting to maintain
regulated direct-current voltage across the motor

terminals and to regulate the high voltage deliv-
ered,

3. In a system for delivering regulated low
voltage direct current and high voltage direct
current from an unstable low voltage direct cur-
rent source, the combination of a first resistor
and a direct current motor in series for connec-
tion to said source, a first relay having normally

closed. contacts connected across said first re-
generator means driven by said direct
current motor for generating direct current at

sistor,

high voltage, a potentiometer having a movable
arm and connected across said generator means,
a second resistor and voltage regulator tube con-
nected in series across said generator means, an

electron discharge tube having an anode, control

grid, and cathode, said cathode being operatively
connected to the junction between said second re-
sistor and voltage regulator tube, sald grid being
operatively connected to the arm of said po-
tentiometer, a second relay having a winding
and normally open contacts, said winding being
operatively connected between said anoie and
the high voltage terminal of said generator
means, circuit means connecting the contacts
0f sald second relay to control the energization
of the first relay thereby providing an arrange-
ment whereby, when the high voltage output of
the generator means attains at least a prede-
termined value, the contacts of the first relay
are opened and the first resistor effectively con-
nected in sm les with the motor.
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