Oct. 12, 1948,

R. J. DETUNO
VOLTAGE REGULATING AMPLIFIER SYSTEM

2,451,021

Filed June 27, 1944

3 ‘l\v/?
. B
.N\;@iﬁ_

YINVENTOR

L£.J DETUNO

&Y _, L. '
- lYarrorNvEY




Patented Oct. 12, 1948

2,451,021

UNITED STATES PATENT OFFICE

VOLTAGE REGULA’I‘ING AMI'LIFIER
SYSTEM

Rocco J. Detuno, Chicago, Ill., assignor to West-
_ ern Electric Company, Incornorated, New York,
~N. Y., a corporation of New York

Application June 27, 1944, Serial No. 542,416

11 Claims.
1

“This invention relates to a voltage regulating
amplifier system, and more particularly to a volt-
age regulating oscillation generator and amplifler.

When an oscillation generator is used with
varying loads there is g tendency for the output

voltage to change due to the varying energy.

losses in the generator and amplifier circuits,

An object of the present invention is to provide
a generator or amplifler having a high degree of
voltage regulation.

In accordance with one embodiment of the in-
vention an osciliation generator and amplifier is
provided in which g portion of the output current
is rectifled and utilized to reduce g constant posi-
tive potential tending to be applied to the regu-
- lating grid of a thermionic tube in an oscillator
circuit.

A complete understanding of the invention will
be had by reference to the following description
taken In conjunction with the accompanying
drawing in which the single flgure is a circult
diagram of an apparatus embodying the inven-
tion.

Referring to the drawings, a pentode oscillator
- tube 6 Is shown having a control grid 7, a screen
or regulator grid 8, s suppressor grid 9, an anode
10 and an indirectly heated cathode ll "The in-
put eircuit of the oscillator tube comprises g con-
ventional circuit consisting of pairs of condensers
and resistances 12 and .18, 14 and 15, (6 and I7,
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positive end of resistance 38 being connected to &
point between the voltage regulator tubes 21 and
22 and the negative side of the resistance is con-
nected to the regulator grid 8 of the oscillator
tube 6. In this manner it will be seen that
through the operation of the voltage regulator .
tube 22 there will be a tendency for a constant
positive voltage to be applied to the regulator grid
of the oscillator tube. From this positive voltage,
however, there wiil be subtracted (or algebralcally
atlded) the negative voltage existing across the
resistor 83. Thus, for Instance, if the load current
taken from the output terminals tends to Increase,
there will be tendency for the secondary voltage
of the transformer 28 to drop. This will result
in a decreased voltage being applied to the recti-
fler tube and a decrease in the negative voltage
across the resistor 33, whereby the positive voltage

- of the regulator grid 8 will be increased, tending
20 to Increase the output voltage of the transformer

28. Conversely, when the load current taken from
the output terminals is decreased, the secondary -
voltage of the transformer 28 will tend to increase,
producing an increased negative voltage .across

26 the resistance 88, resulting in a decrease of the

30

each of which displaces the phase of the current .

from the anode circuit by 60° so that the voltage

applied to the control grid T will be substantially.
180° out of phase with the voltage of the anode 10. .

A suitable potential may be applied to the anode
by means of a direct current source {8 through

a resistor 9. The direct current source 18 is also

connected to ground through g pair of serles con-
nected thermionic regulator tubes 21 and 22 which
tend to maintain the potential applied to the
anode 10 substantially constant.

The output of the oscillator circuit is connected
to an amplifier circuit 238 through a condenser 24
and variable resistance 20. In addition, two or
more push-pull amplifler circuits 25 and 26 may
be employed, the output of the last amplifier
circuit being connected to output terminals 271
through g transformer 28.

In order to control the voltage applied to the
output terminals g potentiometer resistance 29 is
connected across the secondary circult of the
transformer 28. The potentiometer 29 is used to
feed a rectifier 30 connected thereto through a
transformer 81. The rectifier circuit includes a
ﬂlter circuit 32 and an output resistance 33, the
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positive voltage tending to be applied to the regu~
lator grid 8. By thus compensating for the tend-
ency of the output voltage to vary, a high voltage
regulation may be obtained without materially
varying the frequency of the output.

What is claimed is:

1. An amplifier system comprising g circuit in-
cluding o thermionic tube having an anode, a
cathode, an input grid, g screen grid and an anode
output circuit, an amplifier connected to said

- anode output circuit, sald amplifier having an out-

put load circuit including an output transformer
with a primary winding and a secondary winding, =

. means for rectifying a portion of the output cur-
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rent in said secondary winding to provide a regu-~
lating potential inversely proportional to said cur-
rent, means tending to maintain a constant higher_
than required positive potential on sald screen
grid, and means for applying said regulating po-
tential to said screen grid thereby subtracting
said regulating potential from the positive poten-
tial tending to be applied to said screen grid.

2. A current generator comprising an oscillator
circult including a thermionic tube having an
anode, a cathode, an input grid, a screen grid and
an anode output circuit, an amplifier connected
to said anode output circuit for amplifying the
output of said oscillator circuit, said amplifier
having an output load circuit, means for rectify-
ing a portion of the output current of said load
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circuit to provide a regulating potential inversely
proportional to said curren$, a regulator tube,
mesans for applying a direct current potential to
said regulator tube, and means for applying the
differential potential of said rectified current po-
tential and the potential on said regulator tube
to sald screen grid.

3. An amplifier system having an output circuit
connectable to an external load, sald system com-
prising a circuit including a thermionic tube hav-
ing an anode, a cathode, an input grid and a reg-
ulating grid, means including a voltage regulator
for epplying a constant potential to sald anode,
meang including a constant voltage regulator
tending to apply a constant positive potential to
sald regulating grid, and means connected to sald
output circuit and responsive to variations in the
external load for modifying the potential applied
to sald regulating grid by a modifying potential

obtalned from the output circuit of said system, :

said modifying potentlal being inversely propor-
tional to the output current of said system.

4. An smplifier system having an output circuit
connectable to an external load, said system com-

prising e circuit including & thermionic tube hav- :

ing an anode, a cathode, an input grid and a reg-
ulating grid, meens including a constant voltage
regulator tending to apply a constant positive
potential to said regulating erid, and means re-

sponsive to current variations in the externalload :

for modifying the potential applied to sald regu-
lating grid by a modifying potential obtained
from sald output circuit, sald modifying potential
being Inversely proportional to the output current
of sald system.

5. An amplifier system having an output load
circuit connectable to an external load, said sys-
tem comprising a circuit including a thermionic
tube having an anode, a cathode, an input grid,

and g regulating grid, means tending to apply a |

constant higher than required positive potential
to said regulating grid, and means connected to
sald output circuit and responsive to fluctuating
external load conditions for adding a negative po-

tential inversely proportional to the output cur- -

rent of sald system to said positive potential at
sald regulating grid.

6. An electronic generator comprising an oscil-
lator circuit Including a thermionic tube having

an anode, a cathode, an input grid, a regulating

grid, and an anode output circuit connectable to
an external load, a pair of serles connected con-
stant voltage regulator tubes for applying a con-
stant potential to said anode, means utilizing one
of said regulator tubes tending to apply & con-
- stant positive potential to saild regulating grid,
and means coupled to saild anode output circuit
and responsive to fluctuations of the external
load for adding a negative potential inversely pro-
portional to the output current of said system to
the positive potential tending to be applied to said
regulating grid.

7. An electronic generator comprising an oscil-
lator circuit Including a thermionic tube having
an anode, a cathode, an input grid and a regulat-
ing grid, a pair of series connected constant volt-
age regulator tubes for applying a constant poten-
tial to sald anode, means utilizing one of said
regulator tubes tending to apply a constant posi-
tive potentlal to sald regulating grid, means for
rectifying a portion of the output current of said
generator to provide a regulating potentia] in-
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versely proportional to sald current, and means
for modifying the potential tending to be applied
t;) said regulating grid by sald regulating poten-
tial.

8. An electronic generator comprising an oscil-
lator circult including a thermionic tube having
an anode, a cathode, an input grid and a regulat-
ing grid, a pair of serially connected constant volt-
age regulator tubes for applying a constant poten-
tial to said anode, one of said regulator tubes tend-
ing to apply a constant potential to said regulat-
ing grid, a rectifier circuit, including a rectifier
and an output resistance, means for applying a
potential inversely proportional to the output cur-
rent of said generator to said rectifier, the positive
output side of sald rectifier belng connected to
sald serial connection between said regulator
tubes and to one end of said output resistance,
the negative output side of sald rectifier being
connected to the opposite end of sald resistance
and to sald regulating grid whereby the potential
drop through said resistance 1s deducted from the
potential tending to be applied to sald control grid.

9. An amplifier system including a thermionic
tube having an anode, a cathode, an input grid
and a screen grid adapted to operate at g positive
potential, an amplifier coupled to sald tube for
amplifying the anode output of said tube, said
amplifier having an output circuit, means for rec-
tifying a portion of the current in sald amplifier
output circuit inversely proportional to the cur-
rent in said output circuit to provide g regulating
potential, means tending to maintain a higher
than required potential on said screen grid, and
means for applying sald regulating potential to
sald screen grid thereby to subtract said regulat-
ing potential from the potential tending to be
applied to said screen grid.

10. An amplifier system comprising a ther-
mionic tube having an anode, a cathode, an input
grid and a regulator grid, means tending to apply
a constant potential to said regulator grid, a ther-
mionic amplifier associated with said tube, said
amplifier having an output circuit, and means for
adding a negative potential inversely proportional
to the current in said output circuit to the positive
potential tending to be applied to said regulating
grid.

11. An electronic generator having an output
circuit connectable to an external load, said gen-
erator comprising a thermionic tube having an
anode, a cathode, an input grid and g screen grid,
means tending to apply a constant positive poten-
tial to said screen grid, and means for adding to

55 .said positive potential at the screen grid a nega-
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tive potential inversely proportional to the output
current of said system, sald last means being
coupled to the output circuit and responsive to
current fluctuations in the output circuit due to
variations in the external load.
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