Oct. 1, 1957 D. L. JAFFE 2,808,560
VOLTAGE REGULATOR WITH REMOTE CONTROL
Filed Oct. 14, 1953

SOURCE OF
UNREGULATED
DIRECT POTENTIAL

REGULATED B+

/ | 223_]_ 23li_ | . 9

INVENTOR,
DAVID LAWRENCE JAFFE

sz{wpg Vi %mg

- ATTORNEY.



United States Patent Office

2,808,560
Patented Oct. 1, 1957

brah

2,808,560

VOLTAGE REGULATOR WITH REMOTE
CONTROL

David Lawrence Jaffe, Maspeth, N. Y., assignor t? the
United States of America as represented by the Sccve-
tary of the Army

Application Gctober 14, 1953, Serial Mo, 386,143
' 1 Claim. (Cl 323—22)

This invention relates to voltage regulating devices for
electrical systems. One object of the invention is to pro-
vide a device for maintaining a voltage substantially con-
stant regardless of variations in the supply voltage or in
the load.

A further object of the invention is to provide means
for accurately increasing or decreasing a controlled volt-
age by predetermined amounts.

A still further object of the invention is to provide
means for remotely adjusting a controiled voltage.

The invention may be readily understood from the
illustrated embodiment in the accompanying drawing.

The single figure of the drawing is an illustration of
the preferred embodiment of the invention,

In the drawing a source of unregulated, filtered direct
potential 8 is connected to a load through a thermionic
tube V1. The tube V1 is shown as a pentode and could,
for example, be a type 6Y6. The tube could, however,
be a tetrode or a triode of suitable current carrying ca-
pacity and amplification factor and, if necessary, a plu-
rality of tubes could be connected in parallel to obtain
the necessary current-carrying capacity. The tube V1
is connected for triode operation, as shown in the draw-
ing. The voltage drop across the tube V1 depends on
its bias which in turn depends on the voltage drop across
resistor 20. The bias on tube V1 will be the voltage drop
across resistor 20,

The voltage drop across resistor 20 depends on the
anode current of tube V2, The anode current of tube
V2 depends on the bias on its control grid, which is in
turn controlled by tube V3. Tubes V2 and V3 are shown
as separate triodes but could of course be replaced by a
dual triode such as a type 6SL7.

The anode of V2 is connected directly to the control
grid of V1 and is connected to the cathode of V1 through
resistor 20. The cathode of V2 is connected to the un-
regulated potential through resistor 10 and to ground
through one or more voltage regulator tubes V4, V5 and
V6. The three regulator tubes are connected in series and
the cathode of each tube is connected to ground through
a normally open relay. The relays 24, 26 and 28 are
selectively controlled by switch 30, which may be located
any desired distance from the relays, The grid of V2 is
directly connected to the anode of V3. The anode of
V3 is connected to the regulated potential through re-
sistor 18. The resistor 18 is shunted by capacitor 22.
A potentiometer 12 is connected across tube V4 and the
movable contact of the potentiometer is comnected to
grid of V3 through resistor 14.

The cathode of V2 is held at a fixed potentia] with re-
spect to ground by means of the voltage regulator tubes.
The fixed potential at the cathode may be adjusted in
predetermined steps by means of switch 30 which con-
trols the number of regulator tubes effectively in series.
"The resistor 10 is of such a value that the current through
the voltage regulator tubes remains within the normal
operating range for the regulating tubes even when some
of the tubes are shorted out..

10

15

20

25

30

35

40

45

50

60

65

70

2

The potentiometer 12 is used to adjust the potential cn
the grid of V3, and thereby the bias on tube Vi, to ob-
tain small variations in the regulated potential. The po-
tential on the grid of V3 does not vary with changes in
the regulated potential.

The cathode of tube V3 is connected to the regulated
potential by resistor 25 and capacitor 23 in parallel. It
can be seen that any change in the regulated potential
would cause a change in the potential at the cathode of
tube V3. In the event of a quick change in the regulated
potential, the capacitor 23 permits the full charge to ap-
pear instantly at the cathode of V3 to obtain maximum
correction,

An increase in the regulated potential would jncrease
the potential at the cathode of V3. This would decrease
the anode current of V3 and increase the anode potential
of V3. This would make the grid of V2 more positive
and increase the anode current of V2. The increase in
anode current would decrease the anode potential of V2
which would in turn make the potential on the gnd of
V1 less positive and would increase the voltage drop
across V1. It can readily be seen that the voltage drop
across V1 will tend to change 1 such a manner as to
keep the voltage at the cathode of V1 substantially con-
stant.

The above described circuit readily permits the accurate
conirol of the regulated potential at any one of several
predetermined values from a remote point. The switch
30 could obviously be connected to the relays through
a long cable and as many regulating tubes could be used
as necessary to give any desired number of fixed values.
The positive side could be at ground potential rather than
the negative side as shown.

I claim:

A voltage regulator circuit for producing a plurality
of regulated output voltages from a source of unregulated
D. C. voltage comprising a series voltage regulator tube
having an anode, a cathode and a control grid, with its
anode connected to said source of unregulated D. C.
voltage and its cathode connected to a regulated voltage
output lead, first and second amplfiier stages each having
an anode, cathode and contro] grid, the anode of said
first stage being comnected to the control grid of said
second stage and the anode of said second stage being
connected through a resister to the cathode of said regu-
lator tube and directly connected to the control grid of
the series regulator tube, a voltage divider connected at
one end to the cathode of said second stage and at the
other end electrically connected to the cathode of said
first stage, a voltage regulator tube connected across said
divider, a movable contact on said voltage divider con-
nected to the contro] grid of said first stage, a resistor
connected between the anode of sajd series voltage regus
lator tube and the cathode of said second stage, a plu-
rality of voltage regulator tubes connected in series to
the end of said divider remote from the cathode of the
second stage and means for selectively conecting different
ones of said series connected voltage regulator tubes to
a source of ground potential whereby the cathode of the
second amplifier stage may be maintained at any one
of a plurality of fixed voltages with respect to ground
potential.
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