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The present invention relates to voltage stabilizers, i.e., 
circuits which operate to supply a steady output voltage 
irrespective of variations in the voltage supplied to the 
circuits. More particularly, the present invention relates 
to voltage stabilizer circuits which employ photosensitive 
resistor elements that are controlled by a source of light 
whose degree of illumination is determined by, and varies 
with, the signal voltage passed through the circuit. The 
changes in the degree of illumination of the lamp pro 
duced in this manner, in turn change the resistance of 
the photosensitive element of the circuit in such a man 
ner as to maintain the output voltage of the circuit stable 
in spite of changes in the input voltage of the signal. 
The problem with arrangements of this type is that the 

response of the source of light to changes in the voltage 
of the signal passed through the circuit and/or the re 
sponse of the photosensitive element to changes in the 
illumination is often too slow, and as a result thereof the 
level of the output voltage of such circuits rises or drops 
briefly to a noticeable extent whenever the size of the 
input voltage varies, before it supplies a steady output 
voltage of the desired magnitude. 

It is an object of my invention to provide a voltage 
stabilizing circuit of the type employing a photosensitive 
element in combination with a source of light, that pro 
vides a truly uniform output voltage in spite of rapid 
and/or substantial changes in the size of the input voltage. 
Another object of the invention is to provide a voltage 

stabilizer circuit, of the type referred to, that operates 
successfully to provide a stable output voltage, without 
requiring expensive types of photosentitive resistor ele 
ments or expensive lamps, and which will operate at volt 
ages that permit the use of transistors of the low cost 
variety. 

These and other objects of the invention will be ap 
parent from the following description of the accompany 
ing drawings which illustrate a preferred embodiment 
thereof and wherein 
FIGURE 1 is a block diagram illustrating the principles 

of my invention and showing in the individual blocks 
exemplary circuit elements of a preferred embodiment of 
the invention; and 
FIGURES 2A, 2B, 2C, 2D, 2E, 2F, 2G, 2H and 2 are 

graphs illustrating the performance of the stabilizer cir 
cuit represented by FIGURE 1. 
The stabilizer arrangement of my invention comprises 

a variable volume changer of the type employing a photo 
sensitive resistor element. In FIGURE 1 said volume 
changer is represented by the block A and is in fact a 
variable attenuator formed by a voltage divider network 
consisting of a fixed resistor 10 and the photosensitive 
resistor element 12 connected in series between the signal 
input means 14 and ground. The voltage developed across 
the photosensitive element 12 is taken off the junction 
point 16 of the resistors 10 and 12 and appears as the 
output signal in line 18. The size of the voltage appearing 
in the output line depends upon the relative values of 
the two series-connected resistors 10 and 12 and will be 
large if the value of resistor element 12 is large compared 
with resistor 10, or small if the value of resistor element 
12 is small as compared with resistor 10. To vary the 
resistance value of resistor element 12 it is exposed to 
illumination from an adjacently positioned electric lamp 
20 so that the resistance value of the photosensitive re 
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sistor element 12 is inversely proportional to the degree 
of illumination of the lamp. To stabilize the voltage output 
of the voltage divider net work 10/12, the degree of ill 
lumination of the lamp is controlled by the signal that 
passes through said network such that the lamp burns 
brighter and therefore reduces the resistance value of the 
element 2 and hence the voltage developed across said 
element when the signal delivered to the attenuator be 
comes stronger and vice versa, i.e., the lamp dims when 
the signal applied to the attenuator becomes weaker, and 
as a result thereof the value of resistor element 12 in 
creases and the output voltage developed across said ele 
ment increases correspondingly. 

In conventional stabilizer circuits of the type here un 
der consideration the power circuit of the source of light 
usually contains a current-flow controlling element, and 
a rectified control voltage derived from the signal passed 
through the stabilizer circuit is applied to said control 
element to change the current flow in the power circuit of 
the light source so as to produce such a change in the 
brightness of the light source as will compensate for the 
changes in the voltage of the input signal and return the 
output of the stabilizer circuit to its intended level. In 
accordance with the invention I apply an additional con 
trol voltage to the control element in the power circuit 
of the light source whenever the volume of the input sig 
nal changes, to over- or under-voltage the light source, 
as the case may be, and thus increase its rate of change 
of light output. I apply said additional control voltage to 
said control element only for the brief period necessary 
to adjust the output of the light source to the level re 
quired to provide the proper compensation for the change 
in the voltage of the applied signal. By the time said ad 
ditional control voltage disappears, the conventionally 
developed control voltage maintains the output of the 
light source at the proper compensating level. In practice 
I accomplish this by applying the conventionally devel 
oped control voltage through a differentiating circuit as 
well as through a D.C. circuit to the control element in 
the power circuit of the light source. The output of a 
differentiating circuit is proportional to the rate of change 
of the applied signal. It provides, therefore, a sudden 
control voltage of brief duration which disappears by the 
time the conventionally applied control voltage would 
ordinarily have changed the operation of the element in 
the required manner. From now on the conventionally 
applied control voltage continues to hold the control ele 
ment at the voltage level to which it was rapidly raised 
or lowered, as the case may be, by the output of the 
differentiator circuit. 

In the embodiment of the invention illustrated in FIG 
URE 1 the current flow through the lamp 20 is regulated 
by a driver stage represented by the block S which may 
be a transistor 22 whose emitter and collector are con 
nected between the source of power 24 and ground. The 
flow of power through the lamp and hence its degree of 
illumination depend upon the size of a control voltage 
applied to the base electrode of the transistor. To control 
the flow of power through the lamp in the proper manner 
whenever the volume of the signal applied to the attenu 
ator A changes, a part of the alternating voltage appear 
ing in the output line 18 of the attenuator is rectified in 
the rectifier represented by the block R. 
The rectified voltage is applied to the base of a tran 

sistor 26 connected to operate as an emitter follower, to 
control the flow of current from the source of D.C. 24 
through said transistor. Any current flowing through the 
transistor 26 under control of the varying D.C. voltages 
supplied by the rectifier R, is applied to the base of tran 
sistor 22 in driver stage S transistor through a resistor 32 
and through a differentiating circuit composed of a capac 
itor 30 connected parallel to resistor 32 and grounded 
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jointly with resistor 32 through a resistor 34, as shown in 
block D. 

Operation 

When the volume of a signal applied to the input of 
attenuator A rises abruptly, the output voltage of said 
attenuator in output line 18 rises likewise. Part of the out 
put signal is tapped off along line 19 and rectified in rec 
tifier R. The output of rectifier R is applied to the emitter 
follower F (which would be unnecessary if an expensive 
high impedance transistor were used in the power circuit 
of the lamp 20). The D.C. voltage rise supplied by the 
emitter of transistor 26 is applied to the base of transistor 
22 through the parallel paths provided by the differenti 
ating circuits 30, 34 and the resistor 32 to control the flow 
of current in the power circuit of the lamp 20. The capac 
itor 30 passes the voltage rise fully to the base of tran 
sistor 22 and increases the conductivity of said transistor 
abruptly for the brief duration of its change. At the same 
time the rise in the flow of D.C. current through transis 
tor 26 is applied to the base of control transistor 22 
through resistor 32 at a reduced value determined by the 
size of resistors 32 and 34; and while the sudden voltage 
rise applied to the base of transistor through capacitor 30 
disappears momentarily, the rise in the control voltage 
applied to said base through resistor 32 and across resistor 
34 remains in force as a steady control voltage until the 
output of rectifier R changes as a result of renewed 
changes in the level of the signal applied to the input line 
14 of attenuator A. 
As a rapidly rising control voltage is applied to the 

base of transistor 22 through capacitor 30, the conduc 
tivity of the transistor 22 is rapidly increased so that the 
current flow in the power circuit of lamp 20 increases 
rapidly and would increase beyond the level required for 
compensating for the increase in the volume of the applied 
signal, were it not of such brief duration; and by the 
time the control voltage applied through capacitor 30 has 
disappeared, the steady bias voltage applied through re 
sistor 32 and developed across resistor 34 maintains the 
illumination of lamp 20 at the brightness required to 
reduce the resistance value of the photosensitive resistance 
element 12 to the extent necessary for maintaining the 
output volume of the attenuator A steadily at its pre 
determined level. 
By proper choice of the voltage provided by transistor 

26 and by proper choice of the values of capacitor 30 
and resistors 32 and 34, it is therefore possible to provide 
for such rapid variations of appropriate magnitude in the 
current flow through lamp 20 with changes in the volume 
of a received signal, as will not only compensate for in 
herent slowness in the response of relatively inexpensive 
lamps to changes in current flow, but also for inherent 
slowness in the response of relatively inexpensive photo 
sensitive resistance elements to changes in illumination. 

Having reference to FIGURES 2A to 2I, the graph 
shown in FIGURE 2A represents an incoming signal and 
indicates a sudden increase in the volume of the incoming 
signal. FIGURE 2B represents the corresponding change 
in the control voltage derived by rectifying part of the 
signal derived from the output side of the attenuator, 
as provided in the emitter circuit of transistor 26. FIG 
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4. 
URE 2C represents the brief voltage surge applied to the 
base of the driver transistor 22 through capacitor 30 and 
FIGURE 2D represents the control voltage supplied to 
the base of transistor 22 through resistor 32. FIGURE 
2E represents the composite voltage applied to the base 
of the driver transistor 22 through both the differentiat 
ing circuit 30, 34 and the D.C. circuit 32. The resultant 
change of current flow in the power circuit of the lamp 
20 and the consequent change in the illumination pro 
vided by the lamp are represented in FIGURE 2F. In 
contradistinction, FIGURE 2H represents the more grad 
ual change in the illumination of the lamp 20 provided 
when the variations in the rectified output signal are 
applied directly to the base of the driver transistor 22. 
FIGURE 2H shows an increase in the illumination of 
lamp 20 that is far too gradual to insure proper stabiliza 
tion of the output signal. With the pronounced change 
in the illumination provided by lamp 20 as achieved by 
the arrangement of the present invention, it is now pos 
sible to maintain the volume of a signal as even and uni 
form as illustrated in FIGURE 2G in spite of pronounced 
and rapidly occurring changes in the strength of the input 
signal, which would formerly have produced an output 
signal such as illustrated in FIGURE 21. 
While I have illustrated my invention with the aid of 

an exemplary embodiment thereof, it will be understood 
that the invention is not limited to the specific volume 
changer, rectifier and control means for the power circuit 
of the light source shown and described by way of exam 
ple, which may be departed from without departing from 
the scope and spirit of the invention. Thus, it will be 
understood by those skilled in the art that the principles 
of my invention may be employed to stabilize the output 
of volume changers other than the specific attenuator 
shown and described, and the control voltage derived from 
the signal passing through the volume changer may be 
taken off at the input side or at an intermediate point of 
its path through the volume changer rather than the out 
put side thereof. 

I claim: 
A voltage stabilizer circuit comprising a volume changer 

including a photosensitive resistor element and a light 
source arranged to illuminate said resistor element and 
having a power circuit including a transistor having an 
emitter and a collector electrode connected into said 
power circuit, means for applying a signal to said volume 
changer, means for rectifying a part of the signal applied 
to the volume changer, and means including a differen 
tiating circuit and a direct current circuit for applying the 
rectified signal to the base electrode of said transistor. 
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