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My invention relates to electric valve con 
verting Systems and more particularly to Sys 
tens Suitable for converting and controlling the 
energy transmitted between an alternating volt 
age Supply circuit and a direct voltage load cir 
cuit. - 

It is frequently necessary to provide unidirec 
tional voltage from a source of alternating volt 
age in a manner which prevents changes in load 
impedance or the applied alternating voltage 
from influencing the unidirectional voltage at 
the load. My invention relates to an improved 
rectifier-regulator in which this performance is 
achieved with minimum voltage drop in the recti 
fier tubes and in a manner providing a maximum 
degree of simplicity, 

It is the object of my invention, therefore, to 
provide an improved rectifier-regulator. 

It is a further object of my invention to pro 
vide an improved rectifier-regulator in which 
the voltage drop inherent in the rectifier is a 
minimum. 

Still another object of my invention is to pro 
vide a rectifier-regulator capable of maintain 
ing a predetermined constant output voltage over : 
a wide range of source voltage and load imped 
ace. 
The novel features which I believe to be char 

acteristic of my invention are set forth with par 
ticularity in the appended claim. My inven 
tion itself, however, both as to its organization 
and method of operation together with further 
objects and advantages thereof may best be un 
derstood by reference to the following disclosure 
taken in connection with the accompanying 
drawing which shows the schematic diagram of 
an illustrative embodiment of my invention. 

Referring now to the drawing, alternating volt 
age applied to input terminals produces a volt 
age acroSS the secondary winding of transformer 
2. This voltage is rectified by electron discharge 
devices 3 and 4 of the high vacuum type to pro 
Wide unidirectional output voltage across load 
terminals 5. The filter composed of inductance 
6, capacitor and capacitor 8 smooths this volt 
age, thereby eliminating the high frequency com 
ponents. The series circuit comprising con 
densers 9 and C and resistances , 2, 3 and 
4 applies an alternating voltage between the 
cathodes and control electrodes of devices 3 and 
4. This voltage is substantially in phase with 
the voltage between the cathodes and anodes of 
these devices since the impedance of condensers 
9 and 0 is Small compared to resistances i?, 2, 
3, and 4. The series circuit comprising re 
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sistance 5, device 6 and gas discharge device. 
f7 passes current by reason of the voltage ap-: 
pearing across-terminals 5, the magnitude of this: 
current being determined by the grid bias at des: 
vice 6. Inasmuch as the grid bias at device: 6. 
is proportional to the difference between a pre-s: 
selected portion of the voltage across terminals, 5. 
established by the setting of potentiometer f3. 
and the relatively constant voltage acroSS gas. 
discharge device , the current fioW through 
resistance 5 is determined by the relationship 
between output voltage and the reference voltage 
across device it. The voltage drop, in resist 
ance 5, and hence the unidirectional bias at de-, 
vices 3 and 4, therefore, depends on the rela 
tionship between actual voltage at terminals 5 
and the reference voltage across gas discharge 
device . 

Regulating action is provide by means of the 
unidirectional bias supplied by current flow 
through resistance f3. If output voltage across 
terminals 5 tends to increase, the voltage between 
the Innovable contact 9 on potentiometer 8 and 
the negative load terminal is correspondingly 
increased and the control electrode of device 6 
tends to become positive with respect to the 
cathode. This increases current flow through 
resistance 5, thereby causing the anode of de 
vice 6 to become more negative. This causes 
the control electrodes of devices 3 and 4 to be 
relatively more negative and therefore increases 
the voltage drop acroSS each device, thereby de 
creasing the voltage appearing at terminals 5. 
This degenerative feedback acts to cause the 
bias of device 6 to assume a definite value rela 
tive to the constant potential across gas dis 
charge device 7, thereby tending to cause output 
voltage to approach the value determined by the 
setting of potentiometer 8. 
Inasmuch as the Series circuit comprising con 

densers 9 and 0 and resistances , 2, 3 and 
4 is connected directly across the secondary 
Winding of transformer 2, the voltage at the con 
trol electrodes of devices 3 and 4 follows the 
applied alternating voltage. When the anode of 
device 3, for instance, becomes positive and cur 
rent flow takes place through the Space path of 
that device, the control electrode is also posi 
tive. Ina Smuch as this positive control elec 
trode potential tends to increase the flow of space 
current from the cathode to the anode, the effec 
tive resistance of the device is reduced and the 
voltage drop thereacross made less than the value 
Which would otherwise exist. 
While I have shown and described my inven 
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tion as applied to a particular System of connec 
tions as embodying various devices diagram 
matically shown, it Will be observed to those 
skilled in the art that changes and modifica 
tions may be made without departing there 
from, and I, therefore, aim in the appended 
claim to cover all such changes and modifications 
as fall within the true spirit and scope of my 
invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
A regulated rectifier power supply System com 

prising a source of alternating voltage, a direct 
current load circuit, an electron discharge device 
of the high vacuum type having a cathode, a con 
trol electrode and an anode, a conductive con 
nection from Said anode to one terminal of Said 
Source, a conductive connection from Said Cathode 
to a first terminal of said load circuit and a com 
mon conductive connection from the other ter 
Ininal of Said Source to the Second terminal of 
Said load circuit, means for continuously varying 
the terminal impedance of said device inversely 
with variations in the magnitude of Said voltage 
during positive half-cycles thereof at said anode, 
Said means comprising a low-impedance alter 
nating current connection including a blocking 
capacitor connected between said control elec 
trode and Said one terminal, thereby to impress 
an alternating Voltage on Said electrode which 
is Substantially proportional to and in phase with 
the alternating voltage at said anode, an im 
pedance element, means comprising an auxiliary 
electron discharge device having an anode circuit 
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4. 
and a control electrode circuit for causing a direct 
Current to flow through said impedance element, 
a reference Source of Substantially constant direct 
Voltage in said anode circuit, means for impress 
ing the load voltage on said control electrode 
circuit, Said direct current flowing through said 
impedance element being dependent upon the dif 
ference between said reference voltage and the 
load voltage, and means to apply a unidirectional 
bias voltage between said control electrode and 
Said cathode which is Substantially proportional 
to the voltage drop across said element, said last 
means increasing the negative potential of said 
electrode with respect to said cathode with in 
Creasing load Voltage, thereby additionally to vary 
the internal impedance of said device during said 
positive half-cycles in a sense tending to main 
tain Said load voltage substantially constant. 

GEORGE W. FYLER. 
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