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To all whom it may concern: 
Be it known that we, SEVERN I). SPRONG: 

and WALTER. E. McCoy, citizens of the 
United States, residing at New York, in the 
county of New York and State of New York, 
have invented a certain new and useful im 
provement in Woltage-Regulators, of which 
the following is a specification. 
The invention is a device for regulating 

the voltage on a circuits and is more espe 
cially devised to obviate the usual lagging of contact making controlling apparatus be 
hind the actual voltage changes, due to the 
inertia of the parts and the gap between the 
contacts. 
The invention consists in the combination 

in a circuit, voltage regulator, of means for 
compensating for voltage variations, means 
governed by periodic reversal of its energiz 
ing field for controlling said compensating 
device, and means controlled by the voltage 
on said circuit for varying the relative dura 
tion of said reversals: also in the various 
combinations more particularly set forth in 
the claims. - 
The accompanying drawing is an electrical 

diagram. 
1 and 2 are the conductors of the load cir 

cuit, between which the voltage may vary 
and so require regulation. The load may be 
glow lamps, as indicated at 3. In series 
with the load is a variable rheostat 4, the 
pivoted contact arm 5 of which carries a 
curved rack 6, which engages with a worm 7 
on the shaft of series motor 8, so that the 
arm 5 is moved to cut resistances into or out 
of circuit by the rotation of said motor 8 in 
one direction, or the other. The field wind 
ing of motor 8 is divided into two unequal 
sections, the major section A having ap 
proximately two thirds of the total ampere 
turns, and the minor section B having the 
remaining one third of said turns. The coil 
in section A is wound in the opposite direc 
tion to the coil in section B. 

10 and 11 are conductors leading from any 
source of direct current supply. The con 
ductor 10 connects with one terminal of the 
field winding. The other terminal of said 
winding connects with motor 8. A second 
motor 12 is connected across conductors 10 
and 11. Both motors 8 and 12 connect to 
conductor 1. 
On the shaft 13 of motor 12 is a cylinder 

14 of metal having its circumferential per 

; veloped in a plane, and hence, in the form of 
a parallelogram) divided diagonally into two 
parts, over one of which, 15, the metal is ex 
posed while the other part, 16, is covered 
with insulating material. 

17 is a pivoted bell crank lever, the ex 
tremity of one arm 18 of which makes con 
tact with cylinder 14; the other arm 19 car 
nals of which are connected to circuit con 
ductors 1 and 2. The arm 18 which is in 

is, connected by wire 22 to the field winding 
notor 8, at a point between the sections A 

nd B of said winding. The cylinder 14 is 
insulated from the motor 12 and is connected 
to direct conductor 10 by wire 23. 

Referring now more particularly to the 
cylinder 14, it will be obvious, that when the 
contact arm 18 is in the intermediate posi 
periods during which the circuit, which in 
cludes major section A of the motor field 
winding, will be opened and closed, per 
revolution of said cylinder, will be equal. 
Or, in other words, the circuit will be opened 
half the time, and closed half the time. If 
the arm 18 be swung to the right, then the 
the periods of break correspondingly de 
crease, while, if said arm be swung to the 
left, the periods of make of circuit will de 
crease and the periods of break correspond 
ingly increase. 

Because the sections A and B of the field 
winding of motor 8 are wound in relatively 
opposite directions, and because the turns of 
major section A are twice as many as the 
if both sections of the winding are in circuit, 
one half of major section A will be neutral 
ized by minor section B, and hence, the re 
maining half of major section. A will deter 
mine the direction of rotation of the motor 8. 
On the other hand, if major section Abe 
short circuited, then only the minor section 
B will control the motor and consequently 
cause its rotation in the opposite direction. 
Now, the short circuiting P major section A 
depends upon whether the arm 18 is in con 
tact with the insulated or the uncovered por 
tion of the periphery of cylinder 14; while the 
time during E. the short circuiting con 
tinues depends upon the position of said arm 
on said cylinder. Assume the normal condi 
tion to be as indicated by full lines in the 

ries the core 20 of a solenoid 21, the termi- 6 

sulated from the rest of the bell crank lever, 

tion, shown in full lines in the drawing, the 

periods of make of circuit will increase and 
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drawing the solenoid pull being balanced by 
a helical spring 24 attached to arm. 19. 
Then, because the arm 18 is held by the so 
lenoid 21 in the middle position on cylinder 
14, the short circuiting of EE section A: 
occurs during half of each revolution of said cylinder. Henée during each revolution of 
cylinder 14, the direction of rotation of the 

0. 

20 

25 

motor 8 is controlled half the time by minor 
section B of the field winding, and half the 
time by major section A and hence, at each 
revolution of said cylinder, there will be an 
effort on the part of motor 8 to turn alter 
nately in opposite directions. But the speed 
of rotation of cylinder 14 is to be made such 
that when these reversals occur over equal 
intervals of time, there will be no appreciable 
rotation of the motor 8 in either direction. 

mains E. at rest, and hence, the 
arm 5 O 

the voltage on the load circuit increases. 
The solenoid 21 then draws in its core and 
moves the arm 18, so that during each 
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revolution of cylinder 14, the period during 
which said arm 18 is in contact with the me 
tallic part 15 of the periphery of said cylinder. 
is greater than the period during which it is 
in contact with the insulated part 16 of said 
EPE Then, major section A of the eld windin of motor 8 will be short cir 

cuited for a longer period, and hence, minor 
section B will, for that longer period, be free 
to control the direction of rotation of the 
motor 8. The result then is, that the motor 
8 rotates in such direction as to move the 
rheostat arm.5 to the right of the drawing, 
and so to cut resistances into the load circuit 
until the voltage again becomes normal, 
when the solenoid 21 rings the arm 18 back to its original middle position on cylinder 14. 
Conversely, if the voltage on the load circuit 
falls off, the diminished attraction of solenoid 
21 causes the arm 18 to move further upon 
the insulated portion 16 of cylinder 14, with 
the result, that the period in each revolution 
of cylinder 14, during which major section A 
is short circuited, is diminished... Hence, during the greater part of eaghreyglution of 
cylinder 14, the section Aof the field winding 
of motor 8 controls the direction of rotation 
of the motor, and hence, the motor turns in 
the opposite direction and moves therhed 
stat aim 5 to cut out resistances until the 
normal voltage is restored; when as before, 
the appy reverts to its original condi 

t will be apparent, therefore, that as 
the relative time of make and break at cylins. 
der 14 varies, so will the effective travel of . 

tion. 

rheostat 4 is not moved either to cut 
in or cut out resistance. Suppose now, that 

921,299 

motor 8 because of the predominance of one 
or the other section of the motor field: that 
this effective change of motor travel alters 
the position of the rheostat arm to cut in or 
out resistance and so compensate for the 
voltage change in the load circuit: and that, 
when through the equalization of the time of 
make and break, the normal voltage is re 
stored, the motor 8 is brought to rest. 
We claim: 
1. In a circuit voltage regulator, means for 

compensating for voltage variations, means 
governed by periodie reversals of its energiz 
ing field for controlling said compensating 
means, means for generating said field, and 
means controlled by the voltage on said cir 
cuit for varying the relative duration of said 
reversals. 

So that, so long as the voltage on the load 
circuit remains constant, the motor 8 re 

2. In a circuit voltage regulator, a motor, 
means for compensating for voltage varia 

3. In a circuit voltage regulator, means for 

circuit, a motor controlling said compensat 
ing means and having its field winding 
divided into two unequal and oppositely 
wound sections, and means choi: by the 
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tions in said circuit controlled by said motor, 
means for alternately reversing the effective 
field of said motor, and means controlled by 
the voltage on said circuit for varying the 
relative duration of said reversals. 

85 

compensating for voltage variations in said 
90 

voltage on said circuit for short circuiting 
the major section of said winding for a 
greater or less fraction of a predetermined 
period of time. 

95 

4. In a circuit voltage regulator, a vari 
able resistance, a motor controlling said re 
sistance and having its field divided into two 
unequal and oppositely wound sections, a 
rotary commutator for making and break 
ing the current in the major section, and 
means controlled by the voltage on said cir 
cuit for varying the relative duration of said 
makes and breaks. 

5. In a circuit voltage regulator, a vari 

100 

105 

able resistance, a motor controlling said re 
sistance and having its field divided into two 
unequal and oppositely wound sections, a 
rotary commutator cylinder having on its O 
periphery alternating V-shaped insulating, 
and metallic surfaces, a contact arm on sai 
cylinder, and a solenoid disposed in said cir-. 
cuit and controlled by the yoltage thereon. In testimony whereof we have affixed our signatures in presence of two witnesses. 

SEVERN D. SPRONG. 
WALTER E. McCOY. 

Witnesses: 
GERTRUDE T. PortER, 
MAY T. McGARRY. . . . 
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