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This invention relates to voltage regulators and 
has for its principal object the provision of a 
simple, inexpensive, and efficient voltage regula 
tor of the novel character hereinafter described. 
Another object of the invention is to provide a 

voltage regulator comprising a pair of series-con 
nected resistors adapted to be connected across 
a voltage source, said resistors being arranged in 
thernal transfer relation to one another, and one 
of them having a negative temperature coefficient 
to reduce or minimize voltage variations there 
acroSS, the output voltage being derived from 
across the said last-mentioned resistor. 
A further object of the invention is to provide 

a device of this character in which one of the 
Said resistors has a negative temperature coef 
ficient while the other resistor has a positive tem 
perature coefficient. 

Still another object of the invention is to pro 
vide a device of this character in which the re 
Sistors are arranged for relative adjustment to 
effect variations in the thermal transfer there 
between and thus vary the regulation of the de 
wice. 
A still further object of the invention is to pro 

vide a device of this character in which the two 
resistors are telescopically arranged, the inner 
resistor having a negative temperature coefficient 
and the Outer resistor having a positive temper 
ature coefficient, and the inner resistor being ad. 
justable so as to vary the thermal transfer be 
tween the two resistors. 
Other objects and features of the invention will 

be apparent from the following detailed descrip 
tion. 

In the accompanying drawing: 
Fig. 1 is a view, partly in elevation and partly 

in Section, of a voltage regulating device con 
Structed in accordance with the present inven 
tion; and 

Fig. 2 is a diagrammatic illustration of the elec 
trical connections of the said device. 

Referring particularly to Fig. 1 of the drawing, 
there is shown an outer resistor of hollow or 
tubular form and an inner resistor 2 disposed 
within the outer resistor and adapted to be moved 
longitudinally with relation thereto. It will be 
seen that two resistors are in intimate thermal 
transfer relation with respect to one another, 
and adjustment of the inner resistor 2 varies the 
thermal transfer. between them. In the arrange 
ment shown, the outer resistor f is mounted upon 
a tubular support 3 within which the inner re 
sistor 2 is disposed. It is essential that the two 
resistors be electrically insulated from one an 
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other and, therefore, the support 3 is composed 
of insulating material. It will be obvious, how 
ever, that the support could be formed of con 
ductive material if the resistors and their con 
nections are electrically isolated therefrom. In 
either case, it will be understood that the support 
material should be thermally conductive. 

Electrical connection may be made to the 
outer resistor by means of suitable terminals 4 
carried by the support 3. The outer resistor 
preferably has a positive temperature coefficient, 
i. e. its resistance increases with increase of ten 
perature. This resistor may take any desired 
form, but it is preferred to employ a resistor of 
the type known by the trade-name “Globar,' 
which is manufactured by The Carborundum 
Company. If desired, however, the outer resistor 
may be of the wound wire type, or it may take 
any other suitable form. 
The inner, resistor 2 has a negative tempera 

ture coefficient, i. e. its resistance decreases with 
increase of temperature and vice versa. It is 
preferably of the type manufactured by the Key 
stone Carbon Company and designated by the 
said company as the NTC resistance unit, mean 
ing “negative temperature coefficient.” However, 
the inner resistor may also take any suitable 
form, provided it has the desired negative tem 
perature coefficient. While telescopically ar 
ranged resistors have been illustrated, it will be 
evident that the invention is not limited thereto. 

Electrical connection may be made to the inner 
resistor by means of terminal caps 5 and 6 em 
bracing reduced ends of the resistor as shown. 
The terminal cap 5 at one end of the resistor 
is of simple form and requires no detailed de 
scription. The terminal cap 6, however, is of spe 
cial form as it serves to attach the resistor to the 
adjusting means presently to be described. To 
this end, the terminal cap 6 is provided with 
screw threads 7 which engage complementary 
threads on an insulating sleeve or bushing 8 
within which the terminal cap 6 is disposed. The 
bushing 8 is in turn disposed within and held 
by a movable member or block 9. Electrical con 
nection is made to the terminal cap 6 through an 
insulating bushing 0 seated in an opening in a 
wall portion of member 9. 
The lower portion of block 9 has an internally 

threaded bore to accommodate an adjusting screw 
f f which is rotatably mounted on a carriage 
member f2. A thumb screw 3 serves to lock the 
screw if against rotation after each adjustment 
of the resistor 2 utilizing the said adjusting 
screw. By loosening the thumb screw and by 

  



2 
rotating the adjusting screw through the me 
dium of its knurled head 4, a vernier adjust 
ment of the resistor 2 may be effected. The mov 
able block 9 is supported within a recess or track 
in carriage 2, indicated by the broken line 5 
in Fig. 1. Thus during the Wernier adjustment by 
rotation of screw , the block 9 rides in the said 
ECESS. 
The carriage 2 is supported by means of rods 
6 which are slidably Supported by bushings or 

retainers 7 carried by the support member 3. A 
manually operable lever 8 pivoted at 9 has one 
end connected to carriage 2 by means of the 
pin and slot connection 20-2. By rotating lever 
18 about its pivot, a coarse adjustment of the 
inner resistor 2 may be effected. 
Thus there is provided an arrangement by 

means of which the resistor 2 may be quickly 
and Coarsely adjusted through the medium of 
the lever 8, and the position of the said resis- : 
tor may be finely or accurately adjusted when 
ever desired through the medium of the adjust 
ing Screw . It will be understood of course 
that the specific adjusting mechanism is ex 
emplary of a preferred form and that other Suit 
able adjusting mechanisms may be employed. 
As shown more clearly in Fig. 2, the resistors 
and 2 are series-connected and are adapted 

to be connected across a voltage source repre 
sented by the input terminals 22. The output or 
regulated voltage is taken from across the resis 
tor 2 having a negative temperature coefficient 
as above mentioned, the output terminals being 
shown at 23. By means of this arrangement, 
the device operates as an automatic potention 
eter to maintain the output voltage substantial 
ly constant despite fluctuations of the applied or 
input Voltage. 
Assuming a given positional adjustment of the 

inner resistor 2 in relation to the Outer resistor 
, the resistance of the inner resistor will be 

varied in inverse relation to fluctuations of the 
input voltage primarily by reason of the thermal 
transfer from the Outer resistor to the inner re 
sistor, and secondarily as a result of the quantity 
of heat generated in said inner resistor. It will 
be noted that the entire current supplied to the 
device flows through the outer resistor and, 
Since the temperature of such resistor varies as 
the square of the current flow therein, any fluc 
tllation of the input voltage will cause a sub 
stantial variation in temperature of the said re 
Sistor. Due to the thermal transfer relation 
between the two resistors, the temperature of the 
inner resistor will likewise vary substantially, and, 
Since the inner resistor has a predetermined neg 
ative temperature coefficient, it will act to pre 
vent any variation in the output voltage. Thus, 
if the input voltage rises above its normal value, 
the current flow will be increased and the ten 
perature of resistor 2 will be increased, thereby 
causing its resistance to decrease and thus pre 
vent any substantial increase in the output volt 
age. Similarly, a decrease in the input voltage 
below its normal value will cause an increase in 
the resistance of the resistor 2 to prevent any 
Substantial decrease in the output voltage. 
As mentioned above, the outer resistor t pref 

erably has a positive temperature coefficient, and 
if the two resistors are so chosen as to have con 
plementary temperature coefficients, their resist 
ances will vary diferentially and their total se 
ries resistance will remain substantially constant. 
Accordingly, there will be produced an automatic 
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regulating effect corresponding to the manual 
adjustment of a potentiometer. 

In any instance the Selection of the resistors 
with regard to their normal resistance values and 
their particular resistance-temperature charac 
teristics will depend upon the use to which the 
device is to be applied. 
By reason of the adjustability of the inner re 

sistor 2, the thermal transfer between the resis 
tors may be varied at will to -vary the regula 
tion and to compensate for different load condi 
tions. Thus, when the inner resistor is only par 
tially within the outer resistor, the heat trans 
fer is reduced and, therefore, the temperature of 
the inner resistor is reduced and the output volt 
age is increased. For any given load, the thermal 
coupling between the resistors may be adjusted 
to give the desired load voltage. Adjustment of 
the inner resistor effectively shifts the operat 
ing range along the resistance-temperature char 
acteristic of said resistor. Thus the resistor may 
be caused to operate over portions of its said 
characteristic of different slope, thereby varying 
the regulation of the device. 
The device is capable of general application in 

connection with either an A. C. or D. C. voltage 
Source. The device eliminates the need for ex 
pensive elements, such as the gas discharge tube 
frequently employed in voltage regulator systems. 
While capable of general application, the device 
is particularly adapted for use in radio circuits 
and the like. 

It will be understood of course that the in 
vention is not limited to the Specific Structure 
shown but is capable of various modifications 
within the scope of the appended claims. 

I claim: 
1. A voltage regulating device, comprising a 

pair of series-connected resistors adapted to be 
connected across a voltage source, said resistors 
being arranged in thermal transfer relation to 
one another and being relatively adjustable to 
vary the thermal transfer therebetween, one of 
said resistors having a negative temperature CO 
efficient to reduce voltage variations thereaCrOSS, 
and means for deriving an output voltage from 
across said last-mentioned resistor. 

2. A voltage regulating device, comprising a 
pair of series-connected resistors adapted to be 
connected across a voltage source, said resistors 
being telescopically arranged in thernal trans 
fer relation to one another and being relatively 
adjustable to vary the thermal transfer therebe 
tween, the inner one of said resistors having a 
negative temperature coefficient to reduce voltage 
variations therea cross, and means for deriving 
an output voltage from across said last-men 
tioned resistor. 

3. A voltage regulating device, comprising a 
pair of series-connected resistors adapted to be 
connected across a voltage source, said resistors 
being arranged in thermal transfer relation to 
one another, one of said resistors having a neg 
ative temperature coefficient, the other of said 
resistors having a positive temperature coefl 
cient, and means for deriving an output voltage 
from across said first-mentioned resistor. 

4. A voltage regulating device, comprising a 
pair of series-connected resistors adapted to be 
connected across a voltage source, Said resistors 
being arranged in thermal transfer relation to 
one another and being relatively adjustable to 
vary the thermal transfer therebetween, one of 
said resistors having a negative temperature co 
eficient, the other of said resistors having a pos 
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itive temperature coefficient, and means for deriv 
ing an output voltage from across said first-men 
tioned resistor. 

5. A voltage regulating device, comprising a 
pair. Of Series-connected resistors adapted to be 
connected across a voltage source, Said resistors 
being telescopically arranged in thermal transfer 
relation to One another and being relatively ad 
justable to vary the thermal transfer therebe 
tween, the inner one of said resistors having a 
negative temperature coefficient, the other of said 
resistors having a positive temperature coeffi 
cient, and means for deriving an output voltage 
from across said first-mentioned resistor. 

6. A voltage regulating device, comprising an 
outer resistor of hollow form, an inner resistor 
slidably disposed within said outer resistor so as 
to be thermally affected thereby, said inner re 
sistor having a negative temperature coefficient, 
Said resistors being connected in series relation 
and being adapted to be connected across a volt 
age Source, means for deriving an output volt 
age from across said inner resistor, the negative 
temperature coefficient of said inner resistor and 
its thermal association with said outer resistor 
Serving to reduce voltage variations across said 
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inner resistor, and manually-operable means for 
varying the position of said inner resistor, there 
by to vary the thermal transfer from said outer 
resistor to said inner resistor and thus vary the 
regulation of the device. 

7. A voltage regulating device, comprising an 
outer resistor of hollow form, an inner resistor 
slidably disposed within said outer resistor, 
whereby the two resistors are arranged in ther 
mal transfer relation to one another, said inner 
resistor having a negative temperature coeff 
cient, said outer resistor having a positive tem 
perature coefficient, said resistors being connected 
in Series relation and being adapted to be con 
nected across a voltage source, means for deriv 
ing an output voltage from across said inner re 
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sistor, the inversely-related temperature coeffi 
cients of Said resistors and their thermal relation 
Serving to oppose changes in the total resistance 
of both resistors, and also serving to reduce volt 
age variations across said inner resistor, and 
manually-operable means for varying the posi 
tion of said inner resistor, thereby to vary the 
thermal transfer between said resistors and thus 
vary the regulation of the device. 
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