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This invention relates to the electrical art and 
deals With voltage regulation on rectifiers for 
converting alternating current into direct cur 
rent. 

In using rectifiers of the above nature, it is 5 
often required that they be capable of delivering 
a variable load and maintaining a steady poten 
tial within limits. Rectifiers for this purpose are 
usually provided with a voltage regulating sec 
tion which heretofore has consisted of an aux- 10 
iliary control tube in the positive side of the di 
rect current line arranged so that all the current 
must flow through the tube, the resistance of this 
tube in turn being controlled by a second tube. 
In my invention I eliminate the auxiliary con- 15 
trol tube and the customary two electrode recti 
fiers and in place of these tubes use the plate 
and filaments of triodes for rectifiers and control 
the internal resistance of the triodes by their 
grids, which in turn are connected to the plate 20 
of the second tube that previously was used to 
control the auxiliary tube. The advantages of 
such an arrangement are obvious; first, the di 
rect current does not flow through an auxiliary 
control tube, thereby reducing some of the re- 25 
sistance in the direct current line; second, I can 
eliminate one tube; and, third, I may use ordinary 
triodes of high conductance as rectifiers. 
Other objects and advantages Will become ap 

parent as the description proceeds in conjunc- 30 
tion with the drawing, in which the figure shown 
is a diagrammatic circuit embodying my inven 
tion. 
As shown in drawing, the rectifier comprises 

an input transformer generally designated T. 35 
This transformer may be connected by terminals 

and 2 to an alternating current of any Suit 
able source. On the output side of the trans 
former T, connect the plates 3 and 44 of tri 
ode tubes 5 and 6 respectively to section 7. 
The filaments of the said tubes are connected 
in the conventional manner to another section 
8 of the transformer T. The midtap of Section 

is connected to line 2 which is the negative 
side of the rectified current, and the midtap of 45 
section 8 is connected to line 9 which is the 
positive side of the direct current output. A 
filter F may be installed in line 20 if desired and 
a filter embodying condenser C and inductance L. 
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output consisting of resistors 23, 24, 25, variable 
resistor 26, and a gas filled regulator tube 27 
which functions as a source of reference poten 
tial. As will be observed, the tube 2, which in 
this case is a neon lamp, and the resistor 25 
parallel resistors 24 and 26. A control tube 28 
is connected in the following manner to the Voit 
age dividing system just described. The control 
grid 29 is connected to the lower side of the neon 
lamp 2. The screen grid 30 is connected to the 
line between resistors 26 and 26 and the Sup 
pressor grid 3A and cathode 32 are strapped and 
are connected to a sliding contact on variable 
resistor 26. The filaments of the tube are con 
nected in the usual manner to a section 33 of the 
transformer T. The plate 34 of the tube 28 is 
direct coupled to grids 35 and 36 of the triode 
tubes 5 and 6 respectively and is then connect 
ed to the positive side 9 of the rectified current 
line through resistor 3, thus providing the proper 
bias on these grids. From the foregoing, it can 
be seen that as soon as a load is put across the 
output terminals 2 and 22, the voltage will drop . 
between the lines and 2. There will be a cor 
responding drop across the resistor 25 and the 
neon lamp 27. The voltage drop across the lamp 
27 remaining nearly constant for load current 
variations, substantially all the voltage fluctu 
ations will appear across resistor 35 which will be 
reflected in grid 29. The result will be that less 
current will flow through the plate 3. With a 
corresponding less drop in Voltage across the re 
Sistor 3 which will swing the grids 35 and 35 
more positive. The internal resistance of the 
tubes 5 and 6 is thereby decreased, with a re 
Sultant larger flow of current through the tubes 
that takes care of the current through the load. 
As soon as sufficient current is Supplied to the 
load, the voltage is held constant and the recti 
fier is thus able to take care of increases in load 
with only a slight drop in output voltage. In 
actual practice the rectifier is capable of deliver 
ing from Zero to one hundred and fifty milli 
amperes with a maximum variation of one volt 
in two hundred Volts. 
A device of the character has been found useful 

in Supplying direct current with a regulated volt 
age for use with fine equipment, Such as Sound re 
cording, which demands varying loads with Sub 

may be incorporated in the circuit between the 50 stantially uniform voltage. 
rectifier tubes and the load in the usual manner. 
The load is connected to output terminals 2 
and 22. 
As a means of regulating the output voltage of 

I claim: . 
1. A full wave electrical rectifier comprising a 

pair of triode-vacuum tubes arranged with their 
respective plates and filaments to convert alter 

the rectife, use a voltage divider across the 55 nating current into a direct current supply, there 



2 
being three electrical flow paths across the output 
of said D. C. supply, the first of said paths having 
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Substantially linear resistance and a vacuum tube 
in series, the second of said paths comprising sub 
stantially linear resistance only, the third of said 
paths comprising substantially linear resistance 
and a substantially constant resistance to varying 
current flows in series, a connection between the 
control grid of said last mentioned vacuum tube 
and a point in said third path below said substan 
tially constant resistance and above said substan 
tially linear resistance to control the flow of cur 
rent through Said first path, a connection from 
the cathode of Said last mentioned tube to an 
intermediate point on the substantially linear 
resistance of said second path to bias said cathode 
with respect to said grid, and a connection from 
a point below the substantially linear resistance 
and above the vacuum tube in said first path to 
the grids in said triodes to control the internal re 
sistance thereof by voltage fluctuations across the 
output of the D. C. Supply. 

2. A full wave electrical rectifier comprising a 
pair of triode vacuum tubes arranged with their 
respective plates and flaments to convert alter 
nating current into a direct current Supply, a vac 
uum tube shunted across said direct current Sup 
ply, a connection from said vaccum tube to the 
control grids of said triodes for regulating the flow 
of current through said triodies inversely propor 
tionally to the fioW of current through said vac 
uum tube, means for controlling the flow of cur 
rent through Said vacuum tube by the fluctuation 
of the voltage in said direct current supply, said 
means including a substantially linear resistant 
shunt path across said direct current supply for 
regulating the potential on the cathode of said 
vacuum tube in response to voltage fluctuations 
in said direct current supply and a second shunt 
path across said direct current supply for supply 
ing the bias. On the control grid of said vacuum 
tube, Said last mentioned path having a resistant 
element therein characterized by a substantially 
uniform resistance to varying current flow there 
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through for variably biasing said grid with re 
Spect to Said cathode in response to voltage fluc 
tuations in said direct current supply. 

3. A full wave electrical rectifier comprising a 
pair of triode vacuum tubes arranged with their 
respective plates and flaments to convert alter 
nating current into a direct current supply, a 
vacuum tube arranged to shunt current across 
Said direct current Supply, means for biasing the 
control grids of said triodes in response to current 
flow through said vacuum tube, means for con 
trolling the flow of current through said vacuum 
tube by the voltage fluctuation in said direct cur 
rent Supply, said means including a substantially 
linear resistant shunt path across said direct cur 
rent Supply for regulating... the potential on the 
cathode of said vacuum tube in linear accordance 
with Said voltage fluctuations, and a non-linear 
resistant shunt path across said direct current 
Supply for variably biasing the control grid of said 
Vacuum tube with respect to the cathode of said 
tube in response to voltage fluctuations in said 
direct current supply. 

4. A full Wave electrical rectifier comprising a 
pair of triode vacuum tubes arranged with their 
respective plates and filments to convert alternate 
current into a direct current supply, a vacuum 
tube arranged to shunt current across said direct 
current Supply output, means for supplying a 
potential to the cathode of said tube by the volt 
tage in said direct current supply, said potential 
varying linearly in accordance with any fiuctua 
tion in said voltage, means for supplying a bias 
ing potential to the control grid of said tube by 
said voltage that varies non-linearly in accord. 
ance with fluctuations in said voltage, said first 
mentioned means including a Substantially 
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linearly resistant electrical path across the out 
put of Said direct current supply and the second 
mentioned means comprising an electrical flow 
path across Said direct current supply output hav 
ing substantially linear resistance and a substan 
ity stant resistance to varying current flow 

Series. 
CARLION WILSON FAUNER. 


