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ABSTRACT OF THE DISCLOSURE 
Two opposite conductivity transistors are serially con 

nected together for current flow between opposite polarity 
sources of voltage with their collector electrodes con 
nected together and forming a high impedance source 
of constant current for a load. In series circuit with the 
transistors are oppositely variable resistors to adjust the 
magnitude and polarity of the current supplied to the 
load. 

It often is necessary to provide facilities for main 
taining a substantially constant current flow in a load 
circuit irrespective of changes of the impedance of the 
load which might be caused by temperature variations, 
for example. One such instance is in the operation of cer 
tain television camera tubes, particularly of the photo 
conductive type, such as the vidicon and isocon. Each 
of these tubes is provided with one or more coils in 
which the current must be adjusted to a particular value 
and that value of current maintained in order for these 
tubes to operate successfully. Both the widicon and isocon 
have alignment coils by which to properly position the 
electron beam relative to the target electrode of the tube 
to be scanned by the beam. In addition, isocon tubes 
require so-called steering coils by which to effect the 
proper landing upon the electron multiplier dynode elec 
trode of the return electron beam from the target elec 
trode. It is necessary for proper operation of tubes of 
this character that the current in the coils be not only ad 
justable to achieve the desired operation of the tubes, 
but also that the current be maintained substantially con 
stant during the period of operation. Such apparatus 
is used in environments which are subject to temperature 
changes which result in changes in the resistance of the 
coils and certain of the circuit components supplying 
the coil current. Such resistance changes tend to vary 
the current in the coils. 

It is possible to provide a substantially constant source 
of current for such coils by employing current supply cir 
cuits having high resistance components, such as resistors 
and potentiometers but it is necessary to employ rela 
tively high voltages and therefore high power across such 
a circuit in order for it to operate satisfactorily. There 
is need, therefore, for a substantially constant current 
source without having to resort to the use of such com 
ponents and the attendant high voltages. 

It is an object of the present invention to provide a 
source of substantially constant current which also, pref 
erably, is adjustable for both current magnitude and 
polarity, and utilizing only relatively low voltage supplies, 
with low power. 

In accordance with an illustrative embodiment of the 
invention, two relatively low voltage sources of opposite 
polarity relative to a reference potential are connected 
across a series circuit including resistive elements, two 
of which are oppositely variable. The series circuit also 
includes emitter-collector electrode circuits arranged for 
current flow from the voltage sources. The collector elec 
trodes of the transistors are connected together and con 
stitute a relatively high impedance source of current which 
is connected to the load circuit. The magnitude and 
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2 
polarity of the current supplied to the load is varied by 
adjustment of the variable resistors. The base-emitter 
electrode circuits of the transistors are permanently con 
nected to the respective voltage sources by means includ 
ing diodes in a manner to maintain substantially constant 
the emitter-collector current flow through the respective 
transistors irrespective of any changes which may occur 
in the supply voltages. 

For a more detailed disclosure of the invention, ref. 
erence may be had to the following description which is 
given with reference to the accompanying drawing of 
which: 
The single figure is a schematic circuit diagram of an 

illustrative embodiment of the invention. 
In the drawing, an PNP transistor 11 is connected in 

series with an NPN transistor 12 with their respective col 
lector electrodes connected together and to a load circuit 
represented by a coil 13. The emitter electrode of the 
transistor 11 is connected by means of a fixed resistor 14 
and a variable resistor 15 to a positive voltage source 
16. Similarly, the emitter electrode of the transistor 12 
is connected by a fixed resistor 17 and a variable resistor 
18 to a negative voltage source 19. As may be seen, the 
voltage sources 16 and 19 nominally have the same 
voltage but opposite polarity. Also, the fixed resistors 14 
and 17 and the variable resistors 15 and 18 have the 
same respective nominal values. The adjustable con 
tacts of resistors 15 and 18 are mechanically intercon 
nected so that as one resistor increases in value, the value 
of the other resistor decreases in like magnitude. 
The respective base electrodes of the transistors 11 and 

12 are connected to the voltage sources 16 and 19 by 
diodes 21-22 and 23–24. The base electrodes of the 
transistors also are connected to opposite ends of a re 
sistor 25. Current flow from the voltage sources 16 and 
19 through the resistor 25 and the diodes 21, 22, 23 and 
24 produces suitable voltages at the base electrodes of 
the respective transistors 11 and 12 to effect proper op 
eration of the transistors. 
The magnitude and polarity of the current through 

the load coil 13 is controlled by concurrently adjusting 
the variable resistors 15 and 18. This has the effect of 
varying not only the polarity of the voltage to the output 
point 26, but also its magnitude relative to a reference 
potential such as ground, for example. The impedance of 
the current source at the output point 26 is high by reason 
of the fact that the output current is derived from the 
collector electrodes of the transistors 11 and 12. In the 
illustrated circuit, this impedance is in the range of 80 
to 100 kilohms. Consequently, if by reason of tempera 
ture or other changes, the resistance of the coil 13 
changes during operation, the current supplied to the 
coil is maintained substantially constant because of the 
high impedance character of the source as represented 
at the output point 26. 
The current to the load coil 13 also is made independent 

of any changes in the supply voltage sources 16 and 19 
by the inclusion of the Zener diodes 21 and 24 in the 
base-emitter circuits of the transistors 11 and 12. Any 
change in one or the other of the sources of voltage 
effects the same change to both the emitter and base 
electrodes of each of the transistors, thereby maintain 
ing a constant emitter-collector current in the transistors 
at any particular adjustment of the variable resistors 
15 and 18. The function of the diodes 22 and 23 in the 
base-emitter circuits of the transistors is to balance, or 
offset, the relatively small base-to-emitter voltage of the 
transistors. 

It may be seen from the component values given in 
the figure that there is provided in the present invention a 
substantially constant source of current for a load which 
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does not require components of large value and/or volt 
age sources of relatively high magnitude. It has been found 
that such a circuit operates satisfactorily even though the 
load represented by the coil 13 and/or components 
traversed by the coil current may be subjected to con 
aditions such as temperature changes which produce 
changes in the resistance in the load circuit. In fact, 
the consistency or stability of the load current is limited 
only by the stability of the resistive components 14, 15, 
17 an d 18 in the emitter circuits of the transistors 11 
and 12. 
' What is claimed is: 

1. A source of constant current for a load, comprising: 
a pair of opposite conductivity transistors each having 

base, emitter and collector electrodes; 
two voltage sources of opposite polarity with respect 

to a common reference potential; 
first means coupling the collector electrodes of said 

transistors together; 
Second means coupling said load to said collecte 

electrodes; 
third means coupling the base electrodes of said tran 

sistors to Said two voltage sources; and 
fourth means including resistors coupling the emitter 

electrodes of said transistors to respective ones of 
said voltage sources, said resistors being adjustable 
and linked together to increase the resistance of 
one with a corresponding decrease in resistance of 
the other for determining the magnitude and polarity 
of current in said load. 

2. A source of constant current for a load comprising: 
a pair of opposite conductivity transistors each having 

base, emitter and collector electrodes; 
two voltage sources of opposite polarity with respect 

to a common reference potential; 
first means coupling the collector electrodes of said 

transistors together and the emitter electrodes of 
said transistors to respective ones of said voltage 
Sources; 

Second means coupling said load to said collector 
electrodes for providing a relatively high impedance 
source of Substantially constant current for said load; 
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4 
third means coupling the base electrodes of said tran 

sistors to said two voltage sources in a manner to 
cause a current flow in the emitter-collector circuits 
of said transistors; 

said first coupling means including resistors connected 
in said emitter electrode circuits to said respective 
Voltage Sources, the relative values of said resistors 
determining the magnitude and polarity of current 
in Said load, one of said resistors in each of said 
emitter circuits is adjustable; and 

means linking said adjustable resistors to increase the 
value of one of Said adjustable resistors and to con 
currently decrease the value of the other of said 
adjustable resistors by a like amount. 

3. A Source of constant current for a load as defined in 
claim 2, wherein: 

Said third coupling means includes a Zener diode 
coupled between each of said transistor base elec 
trodes and its associated voltage source to maintain 
a Substantially constant voltage difference between 
the base and emitter electrodes of said transistor 
irrespective of any changes in said voltage sources. 

4. A Source of constant current for a load as defined 
in claim 3, wherein: 

Said third coupling means includes a diode coupled 
between each of said transistor base electrodes and 
its associated voltage source to provide a voltage 
drop to offset the base-to-emitter voltage drop of 
its associated transistor. 
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