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This invention relates to current stabilizers and 
more particularly to D. C. constant current de 
Vices. V - - ... 

In many applications such as the field coils of 
tachometer-generators of the type used in many 
aircraft installations, it is essential that the field 
current be maintained very constant. As the 
temperature, and hence the resistance, of these 
field coils vary over a wide range in such an in 
stallation, and as the voltage for the field wind 
ings is generally obtained from an unregulated 
Voltage Supply, the current variations tend to 
be too large for the most satisfactory operation 
of the tachometer. It, therefore, becomes desir 
able to use a current stabilizing device to insure 
a Constant current in the field coils and hence 
more Satisfactory Operation of the instrument. 
This invention achieves the above required 

resultS With an economical use of parts and a 
Small consumation of power. Another feature of 
this invention is that the current value at which 
Stabilization occurs may be varied according to 
Wariations in a control voltage. The variations 
in the current may be made directly proportional 
to variations in this control voltage over a wide 
range of Voltages. Although the application of 
this invention has been described with particular 
reference to its use with a tachometer-generator 
field, it is not to be considered as a limiting, but 
merely as an illustrative application. 
A primary object of this invention is to general 

ly improve constant current devices. 
Another object of this invention is to provide a 

current Stabilization device to maintain constant 
current through a resistance despite changes in 
that resistance and changes in the voltage of 
the current Source. 
A further object is to provide a constant cur 

rent device Suitable for use with direct currents. 
A still further object is to provide a constant 

current device Suitable for use in the field cir 
cuit of Small generators. 
A Still further object is to provide a current 

stabilizing device in which the current may be 
varied according to variations in a control Wolt 
age. 
These and other objects of the invention will be 

apparent from the following description when 
taken with the accompanying drawing which is 
a Schematic diagram of One embodiment thereof. 

Referring to the drawing, resistor , through 
which the current is to be maintained constant, 
is connected between the unregulated voltage 
Source at terminal 2 and the plate of triode elec 
tron tube. 3. The cathode of triode 3 is con 
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nected directly to the cathodes of triode electron 
tubes 5 and 6, and to ground through resistor 
4. The grid of triode 5 connects to ground 

through resistor 2G and to the plate Voltage Sup 
ply at terminal 22 through resistor 2. The plate 
of triode 5 connects through plate load resistor 
23 to the plate voltage supply at terminal 22 and 
also to ground through the series conabination of 
resistor 24 and resistor 25. The grid of triode 6 
connects to the junction point of resistors 24 
and 25, and also to the plate of triode 5 through 
Condenser 26. The plate of triode 6 connects 
through resistor 30 to the plate voltage supply 
at terminal 22 and also to ground through the 
Series combination of resistor 3 and resistor 32. 
The grid of triode f3 connects to the junction 
of resistOr 3 and resistor 32, 

In the operation of this embodiment of the 
invention, it is desired to maintain a constant 
current flow through resistor despite changes 
in its resistance and changes in the voltage at 
terminal 2. This current is the plate current 
of triode 3 and also flows through the constant 
resistance of resistor 4, across which is developed 
a Voltage proportional to the current to be main 
tained constant. A variation in the current 
through resistor if causes a change in voltage 
across resistor 4 which is coupled directly into 
the cathode of triode 5. Triode 5 and f6, and 
related circuit elements, constitute a two stage 
D. C. Voltage amplifier having positive voltage 
feedback due to common cathode resistor 4, 
resulting in a very large gain in the amplifier. 
The output of the amplifier is taken from the 
junction of resistors 3 and 32, and connected 
to the grid of triode 3. The phase of the signal 
output from the amplifier is such that triode 3, 
responding to its grid Voltage variations, tends 
to compensate for the current change that 
Originally caused the error voltage across cathode 
resistor f4. Condenser 26 is included in the cir 
cuit to prevent the positive voltage feedback in 
the amplifier circuit from causing high frequency 
OScillations. 
Changes in the plate voltage supply at terminal 

22 results in variations in the grid to cathode 
voltage of triode 5 which appears on the grid 
of triode 3 in Such a phase as to cause the plate 
current, and hence the stabilized current in re 
Sistor , to follow in direct proportion to the 
changes in the plate Supply voltage at terminal 
22. 
This invention need not be limited to the de 

tails shown in the foregoing specification which 
are considered to be illustrative of one embodi 
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ment theireof. The Scope of the invention is de 
fined by the appended claim. 
What is claimed is: 
A constant Current device comprising a first 

resistance through which the current is to be 
maintained constant, a first electron tube hav 
ing at least a cathode, an anode, and a control 
grid, Said first resistance constituting the plate 
load resistance of Said first electron tube, a sec 
Ond resistance in the Cathode circuit of Said first 
electron tube across which is developed a variable 
voltage depending upon variations in the current 
in Said first resistance, a second and third elec 
tron tubes each having at least a cathode, sa 
anode, and a control grid, said second and third 
electron tubes comprising a two stage amplifier, 
the cathode to grid circuits of said second and 
third electron tubes including a common cathode 
resistance to provide positive voltage feedback, a 
voltage divider to provide a fixed voltage to the 
Cathode-control grid circuit of said second elec 
tron tube, means to apply said variable voltage 
to the cathode-control grid circuit of said sec 
Ond electron tube, variations in said variable 
voltage when compared with said fixed voltage 
producing an error voltage in the cathode-con 
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trol grid circuit of said second electron tube, said 
error voltage constituting the effective signal in 
put to said amplifier, said error voltage being 
dependent upon the variations in the stabilized 
Current, and means for applying the output of 
Said amplifier to the control grid-cathode circuit 
of said first electron tube to aaintain the cur 
rent in Said first resistance constant. 

JOHN W. GRAY. 
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