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This invention relates generally to a power supply and 
more particularly to a regulated power supply, 

In many applications, it is desirable to have a source 
of relatively constant low voltage, high current power. 
For example, in colorimetry it is desirable to provide 
constant low voltage, ‘high current power to a light source. 
In other applications‘, it is desirable to additionally pro 
vide a source of regulated high voltage. For example, 
in D.-C. ampli?ers, the regulated low voltage, high cur 
rent power may be employed as the heater supply to pro 
vide relatively constant current to the heaters of the as- ' 
sociated tubes and the regulated high voltage may be em 
ployed as the plate voltage for the associated tubes. 

It is a general object of the present invention to pro 
vide an improved low voltage, high current regulated 
power supply. . 

It is another object of the present invention to provide 
a power supply which supplies regulated low voltage, high 
current power and regulated high voltage. 

It is another object of the present invention to provide 
a supply of the above character which employs in circuit 
a voltage regulator tube and at least one control tran~ 
sistor. 
These and other objects oflthe invention will become 

more clearly apparent from the following description. 
Referring to the drawing, the power supply includes a 

transformer ‘11 having a primary winding 12, and ?rst 
and second secondary windings 13 and 14. The wind 
ing 13 is connected in a half wave recti?er circuit which 
includes‘ the recti?er 15 and ?lter capacitor 16‘. The rec— 
ti?er circuit provides a source of unregulated D.-C. volt 
age to the voltage regulating device, which may be a 
voltage regulating tube 17. 
An output reference voltage of reduced voltage is ob 

tained from a resistive bridge which includes'a pair of 
arms comprising the resistors 19 and 21 and another pair 
of arms comprising resistor 22 and adjustable resistor 
23. The two pairs of arms are joined ‘by the resistor-18. 
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By suitably choosing the resistors which form the bridge 1 ' 
circuit, the high voltage is reduced to a level which cor 
responds to the desired regulated low output voltage 
at the terminals 29 and 30. By adjusting the relative 
values of the resistors in the bridge circuit, it is possible 
to compensate for voltage variations in the regulating tube 
due to line voltage variations and which variations are 
taken up by the resistor 18. 

‘Regulated high voltage, determined by the voltage 
across the tube 17, is ‘available at the terminals 27 and 
28. The diiferenee between the regulated voltage across 
the tube 17 and the unregulated voltage is taken up by 
the resistor v18. As previously described, this voltage 
may be used to supply plate voltage to the tubes‘ associ 
ated with a D.-C. ampli?er or the like. 
A full wave recti?er circuit provides power to the 

output terminals 29 and 30. The recti?er circuit com 
prises rectifying devices 31 and 32 and ?lter capacitor 
33. One terminal of the recti?er circuit is connected di 
rectly to the output terminal 29 and also to the line 24. 
The other terminal of the recti?er circuit is connected 
to the output line 349 through the collector to emitter path 
of a series regulating transistor 34. When a load is 
placed across the terminals 29 and 30 the circuit of the 
emitter of transistor 54 is completed to the line 24 where 
by the transistor 34 acts as an emitter follower. 
A second transistor 35 is connected in cascade with 
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the transistor 34. The emitter of the transistor 35 is 
connected to the base of the transistor 34 and the col 
lector is connected in common with that of the transistor 
34. The base voltage applied to the transistor 35 is de 
rived from the voltage on the line 26. 
The voltages available across the ?lter capacitors 16 

and 33 are the line voltages times some constant which 
depends upon the turns ratio of the transformer and 
the drop in the rectifying devices. The voltage across the 
output terminals 29 and 30 is equal to the voltage be 
tween the lines 24 and 26 less a small constant voltage 
due to the base to emitter drop of the transistors 34 and 
35 plus a small error due to line voltage variations. 
The voltage on the line 24 is equal to the voltage at 

the line 28 times the ratio of the resistance of resistor 
19 to the resistance of resistors 19 and 211. The voltage 
on the line 26 is equal to the voltage across the capacitor 
16 (or the voltage at the line 28 minus the voltage across 
the resistor 18) times the‘ratio of resistance of resistor 23 
to the total resistance of resistors 22. and 23. The volt 
age between the line 26 and line 24 is equal to the differ 
ence of these voltages. 
A pair of cascaded transistors is employed whereby the 

current drawn by the low voltage regulating circuit is min 
imum since only a relatively small change of current is re~ 
quired on line .26 to cause a relatively large change in 
current ?owing through the cascaded transistor 34. Var 
iations in regulating voltage due to changes in current is‘ 
minimized. 
Apparatus in accordance with the foregoing was con 

structed. The various components shown in the ?gure 
were as follows: 

Transistors : 
34-2N 301A 
35~2N 217 

Tube: 17-OB2 
Transformer: 

Primary—1l0/22O volts 
Secondary lit-30 volt CT, 550* ma. 
Secondary 13-—11O volts, 15 ma. 

Recti?ers: 
'15--Sarkes Tarzian 40K 
31—Sarkes Tarzian 10K 
32--Sarkes Tarzian 10K 

Capacitors : 
16—120 rnfd., 250 volts 
33—500 mfd., 25 volts 

Resistors: 
18—2.25K ‘ohms 
19—75K ‘ohms 
21--9.1K ohms 
22—39K ohms 
23-400 ohms 

A voltage regulator in accordance with the foregoing 
served to provide an output current of 0.5 vamp. ‘at a volt 
age of 10.7. The variation in output voltage was less 
than 0.2% for line voltage variations between 100 and 
130 volts. The output voltage varied less than 1% for 
output current variations between 0.46 and 0.56 ampere. 

Thus, it is seen that there_is provided in combination 
a high voltage regulating device, for example, ‘an inex 
pensive voltage regulating tube which acts as a reference 
for both the high voltage available at one pair of termi 
nals, and for low voltage power available at ‘another 
pair of terminals. A bridge circuit compensates for 
residual variations in output voltage of the low voltage 
circuit resulting from imperfect operation of the voltage 
regulator tubes, and the ?nite gain of the transistor reg 
ulators. A relatively inexpensive circuit which provides 
good high voltage and low voltage regulation is 
provided. 
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I claim: 
1. A power supply ‘comprising a ?rst source of D.-C. 

voltage, a voltage regulating means connected to receive 
said D.-C. voltage and provide a regulated voltage, a 
second source of D.-C. voltage adapted to provide low 
voltage output power, ‘a series regulating transistor hav 
ing base, emitter and collector electrodes connected with 
the emitter. and collector in series with the output from 
said second source, a bridge network connected to re 
ceive said regulated voltage and serving to provide a 
predetermined fraction of said regulated voltage across 
a circuit including the base of the series regulating 
transistor. 

2. A power supply comprising a ?rst source of un 
regulated D.-C. voltage, ‘a voltage regulating means con 
nected to receive said unregulated voltage and provide 
a regulated voltage, a second source of unregulated D.-C. 

‘voltage serving to provide low voltage output power, a 
series regulating transistor having base, emitter and col 
lector electrodes connected with the emitter and collector 
in series with the output from said second source, a 
second transistor having base, emitter and collector elec 
trodes connected in cascade with said ?rst transistor and 
serving to control the base current in the same, a bridge 
network connected to receive the regulated voltage and 
serving to provide a portion of said voltage across a cir 
cuit including the base of said second transistor. 

' 3. A power supply comprising a ?rst source of unreg 
ulated D.-C. voltage, a voltage regulating means con 
nected in circuit with said ?rst source of unregulated 
-D.-C. voltage and serving to provide a regulated voltage, 
‘a second source or unregulated D.-'C. voltage, ‘?rst and 
second output terminals connected to receive power from 
'the second ‘source, ‘a series regulating transistor having 
base, emitter and collector electrodes connected with the 
emitter and collector electrodes in series with said ?rst 
output terminal, a second transistor having base, emitter 
and collector electrodes connected in cascade with said 
?rst transistor and serving to control the base current 
?owing in the same, a ?rst voltage ‘divider connected to 
receive the regulated voltage and provide :a portion of 
said voltage to the base of said second transistor, and 
a second voltage divider connected ‘to the regulated volt 
age source and being connected to the second output 
terminal. _ 

4. A power supply as in claim 3 wherein said voltage 
regulating means comprises a voltage regulating tube 
and additional ‘output terminals serving to provide a 
regulated voltage output from said voltage regulating 
tube. 
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5. A power supply comprising a ?rst source of un 

regulated D.-C. voltage, a voltage regulating means con 
nected to receive said unregulated voltage and provide 
a regulated voltage, a second source of unregulated D.-C. 
voltage serving to provide low voltage output power, a ' 
series regulating transistor having base, emitter and col~ 
lector electrodes connected with the emitter and col 
lector in series with the output from said second source, 
a second transistor having base, emitter and collector, 
electrodes connected in cascade with said ?rst transistor 
and serving to control the base current in the same, a re 
sistive bridge circuit connected to receive the regulated 
voltage and serving to provide a voltage across a circuit 
including the base of said second transistor, said bridge 
circuit serving to correct for residual variations due'to 
imperfect operation of the voltage regulating means and 
the ?nite gain of the transistor regulator. 

'6. A power supply comprising a ?rst source of un 
regulated D.-C. voltage, means for regulating said ?rst 
source of unregulated D.‘-C. voltage to provide a ?rst, 
source of regulated D.-C. voltage, serving to provide a 
low voltage output, variable impedance means connected 
to said low voltage output serving to regulate the same, 
a bridge circuit having a ?rst pair and a second pair of 
terminals to receive the ?rst regulated voltage and the 
?rst unregulated voltage respectively and serving to pro 
vide a reference input to said variable impedance at the 
output, said ?rst and second pairs of terminals including 
one common terminal, said bridge circuit serving to 
correct for variations due to imperfect operation at said 
?rst source of regulated D.-C. voltage. 

7. A‘power supply comprising a ?rst source of un 
regulated D.-C. voltage, means for regulating said ?rst 
source of unregulated D.-C. voltage to provide a ?rst 
source of regulated DEC. voltage, ‘a'source of D.-C. 
voltage adapted to provide low voltage output, variable 
impedance means connected to said low voltage output, 
and a bridge network means connected to receive said 
?rst unregulated voltage and said regulated voltage and 
serving to provide a predetermined fraction of the differ 
ence of said voltages as a reference to said variable im 

> pedance means. - 
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