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This invention relates to electrical circuits, and 
more particularly to A. C‘. voltage regulators. 

It is often desirable in certain electronic sys 
tems such as radio detection and ranging ap 
paratus, television apparatus, and the like, to 
produce an alternating voltage of which the am 
plitude is ?xed to a high degree of accuracy. 

It is an object of this invention to provide a 
new and improved electronic voltage regulator; 
to provide a voltage regulator having an A. C. 
voltage output substantially constant Within 
wide ranges of input voltage; and to provide 
means for accomplishing the above objects which 
are simple and easily constructed. 
Further objects, advantages, and novel fea 

tures of the invention will become apparent from 
the description herein contained, in which refer 
ence is made to the accompanying drawing. The 
single ?gure of the drawing is a circuit diagram 
of the invention in its preferred embodiment. 

Briefly stated, the described embodiment of 
the invention includes an overdriven ampli?er 
whose input A. C. voltage may vary between wide 
limits; the output voltage of the ampli?er ap 
proaches a square wave in shape, and further 
squaring and limiting is accomplished by net 
works associated’ with a cathode follower; the 
resulting square wave voltage of regulated ampli 
tude is applied to a low-pass ?lter tuned sub 
stantially to the frequency of the input A. C. 

. voltage; the ?lter output is a sine wave voltage of 
regulated amplitude, and is applied to a cathode 
follower circuit which functions as a matching 
_means; the cathode follower output signal is a 
regulated sinusoidal voltage which may be ad 
justed to a desired amplitude. 

Referring now to the drawing, the circuit refer-4 
ence ‘point for the various voltages referred to 
hereinafter is designated by the conventional 
ground symbol. The various ampli?ers or stages 
of the circuit are for convenience each herein 
after referred to by the same reference numeral 
as is applied to the vacuum tube associated there 
with. A sinusoidal input voltage whose ampli 
tudelmay vary may be applied to the illustrated 
embodiment of the invention at a terminal 5. 
This signal voltage is communicated to the con 
ventional ampli?er stage 6, which is preferably 
overdriven by the applied voltage. A nearly 
square wave output voltage of substantially ?xed 
amplitude is thus developed across plate load 
resistor ‘I. This output voltage may vary some 
what in both amplitude and waveform, but is at 
;all times su?iciently large to amply overdrive the 
succeeding stage. The output voltage of stage 6 
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is fed through condenser 8 and resistor 9 to grid 
iii of tube II. 
The stage II is a cathode follower ampli?er. 

Plate i2 of tube H is connected directly, as indi~ 
cated by the arrowed lead 13, to the positive 
terminal of a source of direct current plate volt 
age (not shown), and the output voltage of this 
stage is developed across a cathode resistor M 
connected between cathode iii of tube It and 
ground potential. 
The grid circuit of the cathode follower stage 

i I includes a diode tube It and a voltage dividing 
resistance network. Resistors I‘? and it are con 
nected in series between the plate supply poten 
tial and ground, and a resistance 19 connects 
their junction to grid I0 of tube ii and to cath 
ode 2i! of diode tube l6. Plate 2| of the diode tube 
is connected through resistance 22 to the plate 
voltage source, and to ground through a resist 
ance 23. The functioning of the grid circuit of 
cathode follower stage II will become apparent 
hereinafter. 
The output signal developed across resistance 

I4 is fed from cathode 15 to a series tuned circuit 
composed of inductance 24 and capacitance 25. 
The voltage developed across capacitance 25 of 
the series tuned circuit is sinusoidal and has a 
limited or regulated amplitude. This sinusoidal 
voltage is applied to the grid circuit of a con 
ventional cathode follower stage including a tube 
26 and a cathode resistor 28 of potentiometer 
type. The cathode follower stage 26 here func 
tions as a high impedance load across capaci 
tance 25 of the series tuned circuit, preserves the 
waveform of voltage developed across condenser 
25, and enables a desired fraction of the capaci 
tance voltage to be obtained without affecting 
the impedance load across the capacitance. 
The output of stage ii approximates a square 

wave voltage, due to the overdriven action of the 
ampli?er circuit. The grid circuit of tube 1 I fur 
ther shapes this voltage into a substantantially 
square wave voltage whose amplitude is ?xed at a 
constant value. Amplitude-limiting of the nega 
tive-going portion of the voltage at grid it is 
accomplished by diode 56. Plate 2i of diode i5 
is held at a substantially ?xed voltage by reason 
of its connection to the junction of voltage divid 
ing resistors 22 and 23. The signal voltage at 
.grid I0 is prevented from swinging much below 
the value of this ?xed voltage, because the volt 
age at cathode 29 then tends to be reduced below 
the ?xed voltage of plate 2|, tube it conducts 
heavily, and a low impedance is then ‘presented 
“across the grid circuit which limits the ampli 
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tude of the negative going voltage and provides 
a good square-wave form for this negative going 
portion of the signal. The positive going portion 
of the signal is already substantially in square 
waveform, because it is developed during the 
cut-off time of over-driven ampli?er t. It is de 
sirable, however, that the potential at grid it of 
cathode follower l l at no time exceeds the poten 
tial at plate 52, since the grid would then draw 
current which would tend to distort the desired 10 
square wave developed across 'catii'oae resistc'r ’ 
M. The maximum potential at grid ill may be 
prevented from exceeding the potential at plate 
i2 by properly proportioning the network of 
resistors ii, l8, and iii, with ‘due consideration to 
the D.-C. voltage at the junction of resistors ‘H 
and I8. 
Condenser 8 is not essential to the proper op 

eration of the circuit. Grid Hi may be ‘connected 
to the plate of tube Ei through resistor 9. The 
maximum potential of grid It is in this ‘instance 
prevented from exceeding the potential at plate 
12 by appropriate choice ‘of values for the net 
work of resistors l, '9, H, ‘i8, and 
The input voltage to terminal '5 should be 

suf?ciently large to overdrive stage 6, ‘and ‘may 
vary between wide limits. There is produced at 
grid in a square vwave voltage controlled in ‘am 
plitude within close limits. The voltage devel 
oped across cathode resistor l4 of cathode fol- » 
lower H is a square wave of regulated ampli 
tude. 
To obtain a sinusoidal voltage at the funda 

mental frequency of the input signal, a tuned 
?lter circuit is employed as illustrated in the 
preferred embodiment wherein inductance 24 and 
capacitance 25 are tuned to substantially the 
fundamental frequency. The voltage fed to 
cathode follower stage 26 is taken from across 
condenser 25 to secure a low pass ?lter effect, 
and it istherefore a pure sinusoid of ?xed am 
plitude determined by the amplitude of the square 
wave voltage developed across resistor It, An 
advantage of feeding the ?lter circuit from a 
cathode follower is that it provides a low im 
pedance source for the ?lter circuit, and thereby 
the signal voltage across resistor M is substan 
tially unaffected in waveform and amplitude by 
the presence of following circuits. 
The amplitude-regulated voltage from con 

denser 25 is applied to the high impedance grid 
circuit of a conventional cathode follower stage 
utilizing a tube 26. A suitable fraction of the 
output voltage at cathode 21 may be obtained 
at a variable tap 29 of cathode resistor 28, so 
that the impedance of any following stage or 
device does not affect the circuit including ’con 
denser 25 and thereby destroy the ?ltering ac 
tion or pass-characteristic of that circuit. Thus, 
a sinusoidal voltage is obtained between tap 29 
and ground, having a selected and well-regulat 
ed amplitude. , 

It will be apparent to those skilled in the art 
that many variations of the circuit herein dis 
closed are possible without departing from the 
spirit of the invention. Therefore, it is not de 
sired to restrict the scope of the invention to the 
precise embodiment herein disclosed. 
What is claimed is: 
l. A regulated, low impedance power supply 7 

for obtaining an alternating voltage output of 
constant amplitude from an alternating voltage 
input of a single ?xed frequency ‘and varying 
amplitude, said supply comprising limiting 
means, means for applying said alternating 
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4 
voltage input as an input to said limiting means 
to obtain a ?xed amplitude square Wave volt 
age as an output from said limiting means, ?lter 
means resonant at said ?xed frequency, means 
applying said square wave voltage as an input 
voltage to said ?lter means to obtain a sinu 
soidal voltage output having said ?xed frequency 
and a constant amplitude, impedance transform— 
ing means having a high input impedance and a 
low output impedance to prevent loading of said 
?lter means, and means applying said sinusoidal 
voltage output as an input to said impedance 
transformer vmeans to obtain said alternating 

. voltage output ‘as the output of said impedance 
transforming means. 

-2. A regulated, low impedance voltage source, 
as de?ned in ‘claim 1, wherein said limiting 
means comprises an electronic tube voltage am 
pli?er, wherein said varying amplitude alternat 
ing voltage input is applied as an input to said 
ampli?er ‘tube, the minimum value ‘of ‘said ‘in 
put being of 'su?icient magnitude to ‘overdrive 
said ‘ampli?er, a cathode follower circuit, means 
for applying the output ‘of said ampli?er as ‘an 
input to said cathode follower ‘circuit, and means 
coupling the output ‘of said cathode follower "cir 
cuit to said ?lter means. 

3. A regulated, low impedance voltage source 
as de?ned in claim 2, comprising means pro‘ 
viding a ?rst point of reference potential, means 
providing a second point of potential having a 
magnitude that ‘is more positive than said ?rst 
point, a unidirectional conducting device con 
nected between said ?rst point 'of potential _“and 
the input of ‘said cathode follower, and resistive 
means connecting said vsecond point of potential 
to said input of said ‘cathode follower, said ‘de 
vice being connected to become conductive when 
the potential at the input of said cathode fol 
lower is more negative than said first point of 
potential. 

4. A regulated, low impedance voltage ‘source 
as de?ned in claim 2, wherein said ?lter means 
comprises a ‘series tuned circuit composed "of an 
inductance and capacitance tuned to substan 
tially the fundamental frequency of said ampli 
?er input, said ?lter ‘means having an output 
voltage developed across said capacitance. 

'5. A regulated, low impedance voltage ‘scurc’e 
as de?ned in claim wherein ‘said impedance 
transforming means comprises a second cathode 
follower tube, and means applying the output 
voltage developed across said capacitance as ‘an 
input to said second cathode follower circuit, said 
alternating voltage output being obtai'n'ed as ‘an 
output of said second cathode follower circuit. 
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