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To all whom it may concern:

Be it known that I, Orra M. LAcEY, a citi-
zen of the United States, residing at Hanford,
1n the county of Kings and State of Califor-
nia, have invented new and useful Improve-

ments in Voltage-Regulators, of which the |

following is a specification. -

My invention relates to an apparatus which
is designed to regulate the voltage of electrical
currents. |
- My 1nvention consists of the parts and the

combinations of parts, as hereinafter more

tully described and claimed, having reference
to the accompanying drawing.

The figure is a longitudinal central section
of cylinder and valve-chamber with diagram-
matic wiring.

The object of my invention is to provide an
apparatus by which the voltage of a current
of electricity may be constantly and automat-
1cally regulated to any desired point. This I
eifect by a fluid-pressure acting in opposite
directions upon pistons of different area, the
flow of the fluid being controlled by valves
actuated directly by the movements of a volt-
meter, and the movement of the piston is
transmitted directly to the rheostat or other
controlling device.

As shown in the accompanying drawing, A
and B represent two cylinders of different di-
ameter. HKach cylinder has within it a piston,
The piston-rod 4 passes out
through a stuffing-box in the end of one of
the cylinders and is connected with the lever-
arm 5 of a rheostat, as shown at 6, so that
the movement of the pistons in one direction
or the other actuates the switch-lever 5 of the
rheostat, thus regulating the current which is
passing. |

7 is a main or pipe carrying fluid under
pressure, such as water having a certain pres-
sure, from any source of supply. This pipe
has two branches, one pipe, 8, which connects
with the cylinder A and may have a control-
ling-valve, as shown at 9. The other pipe,

10, connects, through a valve-chamber 11 and
a pipe 12, with the cylinder B. The two pipes
8 and 12 open into opposite ends of the cyl-
iders A and B, and thus any pressure ad-

mitted from either pipe acts in opposition to

that from the other.

In the present case I have shown the eylin-
der A made of smaller diameter than the cyl-
inder B, so that an uninterrupted pressure of
water flowing through both pipes 8 and 12
would have the effect, by reason of the greater
area of the piston 3, to force the pistons to-
ward the inlet end of the cylinder A, and the
pressure in this cylinder would only operate
by cutting off the source of supply from the
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cylinder B. This control of the water is ef-

fected by two valves 13 and 14, movable in
the valve-chamber 11 and connected by a stem
at 15, so that they will move in unison.

- The valve-stem 15 is here shown as contin-

ued below the valve 14 and connected with an

armature-lever 16, which is pivoted, as at 17,
and 1n such relation with an electromagnet 18
that when the magnet 18 is energized the
armature would be attracted and the valve-
stem 15 would be raised, so as to open the
valve 13 and close the valve 14.

The deénergizing of the magnet 18 allows
the armature to drop and the valve 13 to be
closed and the valve 14 to be opened.

When the valve 13 is closed, no pressure of
the fluid will be admitted into the larger cyl-
inder B, and the valve 14 being open provides
a discharge for fluid within the eylinder B, so
that the pressure of the fluid acting through
pipe 8 upon the piston 2 in the eylinder A
will move the two pistons and the piston-rod
4, which, acting upon the switch of the rheo-
stat 6, will vary the current passing there-
through.

The voltage of the controlled circuit is meas-
ured by a voltmeter, as at 19, and whenever
there is a necessity for varying the voltage
it will be effected by the action of the volt-
meter communicated through the electromag-
net 18 and its energizing source, so as to close
the valve 14 and open the valve 13. When
this 1s done, the fluid passing through the
pipes 10 and 12enters the cylinder B, and by
reason of the greater area of this cylinder the
pressure upon 1ts piston will overcome that
upon the piston 2 of the smaller cylinder A
and force the pistons in the opposite direc-
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tion to that previously described, and acting
through the piston-rod 4 and the switch-lever
5 of the rheostat the tension of the passing
current will be again changed in accordance
with the relative disposition of the parts, the
movement of the pistons to the right serving
to increase the current and the movement n
the opposite direction to diminish 1t.

The voltmeter 19 is placed within the cir-
cuit of a suitably-located battery or source of
electrical energy, as at 20, connection being
made between the indicating-pointer 21 and
one side of the battery and between an ad-
justable screw 22 and the electromagnet 18
and opposite side of the battery. Thus the

movements of the indicator-pointer 21 will

move it into contact with the adjusting-screw
29. thus completing a circult through the
battery 20 and the electromagnet 18, which
will attract the armature 16 and open the
valve 13 and close the valve 14. |
Any variation which moves the pointer 21
away from the screw 22 will arrest the elec-
tric current, deénergize the magnet 18, allow
the armature 16 to drop away, and with 1t
the valve-stem 15, which will close the valve
13 and open the discharge-valve 14, so that
pressure. in the cylinder B may be reduced
and the pressure in the cylinder A exert itselt.
In this manner the voltage of the passing cur-
rent will be continually and auntomatically

regulated.

Having thus described my invention, what
I elaim, and desive to secure by Letters Pat-
ent, 1s—

1. An electric-voltage regulator consisting
of cylinders, connected pistons of different
areas. a rheostat with which sald pistons are
connected, means for admitting a fluid under
pressure to opposite ends of the cylinders,
valves by which the admission of the fluid to
said eylinders is controlled, an electromagnet
and valve - actuating armature, a source ot
electric energoy for said magnet and a volt-
meter by which the current through the mag-
net is controlled.

9. An apparatus for regulating the voltage
of an electrical current, said apparatus con-
sisting of cylinders axial in line having con-
nected pistons of different areas, a piston-rod
extending therefrom, a rheostat connected
with and actuated by said rod, fluid-pressure
pipes, one connecting with the outer end ot
the smaller cylinder and the other connecting
with the opposite end of the larger cylinder,
inlet and outlet valves located hetween the
source of supply and the larger cylinder an
electromagnet and armature therefor by which
the opening and closing of said valves are ef-
fected, a source of electrical energy for said

779,720

magnet and a voltmeter within the current
to be reculated, said voltmeter acting by 1ts
variations to energize or dednergize the elec-
tromagnet and open or close the fluid-pres-

sure-controlling valves.

3.. An apparatus for regulating the voltage
of an electrical current consisting of eylinders
axially in line having different areas, con-
nected pistons fitting said cylinders, a rheo-
stat located within the main electrical circuit
connections between said rheostat and the
eylinder - pistons whereby they are moved 1n
unison. fluid-pressure pipes connecting with
opposite ends of the two cylinders, inlet and
outlet valves located in the path of the fluid
to the outer cylinder, a stem by which said
valves are connected to move in unison where-

by one is closed and the other is opened, an

electromagnet, an armature therefor con-
nected with and actuating the said valves, a
source of electric energy for said magnet, &
voltmeter for the main current, said volt-
meter being located in the path of the current
which energizes the electromagnet, connec-
tions between the movable pointer of tho
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meter on one pole of the battery and an ad-

justable pointlocated in the line of movement
of the pointer and having connection with
the other pole of the battery whereby the
cirenit is closed when the pointer touches the
serew and is opened when it moves away.

4. A voltage-regulator comprising a volt-
meter, mechanism comprehending a constant
fluid-pressure in one direction and a non-con-
stant fluid-pressure in an opposite direction,
connections hetween the voltmeter and sald
mechanism to control the pressures, and a
rheostat operated by the pressures.

5. A voltage - regulator comprising a volt-
meter, a differential piston, means for exert-
ing a constant fluid-pressure upon the piston
'n one direction and an increased fluid-pros-

‘sure in an opposite direction, connections he-

tween the voltmeter and the fluid-supply, and
a rheostat operable through the medium of
sald pressures.

6, A voltage-regulator comprising a volt-
meter, mechanism comprehending a constant
fluid-pressure in one direction and an inter-
mittent greater fluid-pressure in an opposite
direction, connections between the voltmeter
and said mechanism to control said pressures
and a rheostat operatable through the medium
ot said pressures.

Intestimony whereof I have hercunto setmy
hand in presence of twosubscribing witnesses.

ORRA M. LACIY,

Witnesses:
S. H. NOURSE,
Jrssir C. BRODIE,
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