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UNITED STATES
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Application filed May 22,1898, ~Derial No. 592,538, (No model.)

To all whonv (& may concern: |

Be 1t known that I, THOMAS M. PuUsky, of
Kennet Square, in the county of Chester and
State of Pennsylvania, have invented a new
and Improved Voltage-Regulator for Dyna-
mos, of which the following is a full, clear,
ahd exact description. |

The object of this invention is to provide a
simple mechanism for automatically control-
ling the voltage of a dynamo or generator,
therefore providing a practically-even cur-
rent or voltage through a circuit leadin g from
the dynamo to lamps or other devices.

I will describe a device embodying my in-
vention and then point out the novel features
in the appended claims.

Reference is to be had tothe accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the views.

Figure 1is a partial sectional elevation and
a partial diagrammatic view of a device em-
bodying my invention. TFig. 2 is a section
substantially on the line 2 2 of Fig. 1, and
Kig. 3 is a plan view thereof.

Referring to the drawings, 1 designates a
yoke extended upward from g base-plate 2,
and suspended from the top bar of this yoke

1s a hanger 3, comprising two arms having

openings at their lower ends, into which the
fulerum-points 4 of a balanced beam 5 extend.
Lhe beam 5has at its central portion a down-
wardly-extended contact-finger 0, which pro-
Jects into mercury in a metal mercury-cup 7,
whiech is in electrical engagement with a su P-

It
15 to be understood, however, that the parts

b and 7 may be omitted and the beam 5 in
such cases connected by means of a wire 9
with the yoke 1. |

One end of the beam 5 is provided with a

coniact-finger 10, adapted to malke electrical

connection with-an arm 11, extended upward
from. the base 2. As here shown, the arm 11

‘has a mercury-cup 12 on its upper end, into
which the contact-finger 10 mayengage. The

opposite end of the beam 5 is provided with a

contact-finger 13, adapted to make electrical

connection with an arm 14, extended upward

50 from said base 2, and this arm 14 is shown as

provided with a mercury-cup 15.
A high-resistance helix 16 is supported on

1nafter described.

28* being in connection with the wire

the base 2, and a core 17, depending from the
beam 5, extends into this helix, and is de-
signed to be drawn downward thereby to cause
the contact-finger 10 to engage in the mercu Fy-
cup 12 and close the eircuit, as will be here-
The core 17 is suspended
from the beam 5 by means of a standard 18,
engaging with a ring 19, of insulating mate-
rial, such, for instance, as hard rubber, which
connects with aringon the beam. IFrom the
helix 16 a wire 20 leads to a binding-post 21
on the base 2, and from this binding-post 21
a main wire 22 extends to one brush of the
dynamo or generator 23. From the other
brush of this dynamo or generator a wire 924
leads to a binding-post 25, which has a con-
nection 26 with the helix 16. Therefore it
will be seen that this helix is in the main cir-
cuit of the dynamo or generator. This main
circuit also comprises a low-resistance helix
27, designed to operate a core 28, suspended
from the beam 5 at the side of its fuleram op-
posite that from which the core 17 is sus-
pended. Oneendofthishelix27isconnected
to a binding-post with which a lamp-cireunit
wire 27* connects, the other lamp-circuit wire
22,
From a binding-post 29 on the arm 11 a
wire 30 extends through the brushes and com-
mutator of a small motor 31, adapted to oper-

ate a rheostat in the field-magnet cireuit, as

will be hereinafter deseribed. From the wire
o0 a shunt-wire 32 extends to one pole of an
electromagnet 33, and from the other pole of
this electromagnet a wire 34 extends to the
binding-post 21. Coacting with this electro-
magnet 53 1s an armature-lever 35, mounted
on a spring 36, which is secured at one end to
a suitable base or support. The free end of
this armature-lever 385 is
brake-shoe 37, adapted for frietional en gage-
ment with a disk 38, mounted on the arma-
ture-shaft of the motor 31. The armature-
shaft of this motor 31 may have a regulating
device, such, for instance, as fan-blades 39.
As Dbefore stated, the wire 32 connects with
one pole of the motor 31. The other pole of
sald motur has a connection 40 with a bind-
ing-post 41 on the arm 14, and from the bind-
Ing-post 25 a wire 42 extends to g binding-
POst 45, connecting with the support 8. If,

- however, the connection 9 (shown in Fig. 2
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be employed instead of the parts 6 and 7, this
binding-post 43 will be mounted on the yoke 1.
The armatare-shatt of the motor 51 has a
pinion 44 meshing with a gear-wheel 45, on
the shaft of which is a pinion 46, meshing
with a eear-wheel 47, having on its shalt a
pinion 43, meshing with a gearv-wheel 49, on
the shaft of which 1s mounted a drum 5H0.
The rheostat 51 is located in the cireunit 22
24 by 111@&11**‘ of the wire 30, connceting with

the wire 22 and a wire 29, m‘tendﬁd Lhmlwh |

the field of the generator ?.-;- and eonuectmn
with the wire j_L This rheostat comprises &
circular series of contact-plates which are
connected to one of the main wires in the
nsual way, and an arm 952, coacting with
sald plates, 1s mounted on the rotary shatt 53
in a central portion of the rheostat, this arm
52 having electrieal connection with the other
main wire.
ed a double-grooved drum &4, around one por-
tion of which a cord orflexible connection 55
extends to the drum 50, and around the other
portion of which 1s extended a cord 506, con-
nected at 1ts lower end to a weight o57.

The resistance of the beam 5
lated as desired by means of weights placed
in pans as oY, suspended from the opposite
ends of said beam. 1o cause the beam 5 to
move steadily or to prevent its vibrating, I
suspend a plate 60 from the pan 59 and 1nto
a vessel 01, containing water or other liquid.

The operation of the device 1s as follows:
As the speed of the dynamo or generator in-
creases beyond a desired point the increased
current flowi ing through the helix 10 will
draw the core 17 downwar d, and consequently
rock the beam 5 to engage ‘the contact- finger
in the mercury-cup 12, and then the cireuit
will be elosed through the wire 42, the sup-
port 5, the mevcury-cup and finger, the beam
5, the arm 11, the wire 30, and the electro-
magnet 33, and from the electromagnet 35
the current will {low through the wires 3.4 22
to one pole of the generatoror battery. When
this electromagnet 85 1s energized, the arma-
tare 095 will be drawn downward and release
the shoe 37 from 1ts engagement with the {rie-
tion-disk 55, thereby allowing the armatuare-
shalt of the motor 81 to freely rotate with
the chain of gearing. When in this condition,
the welight 57 by moving slowly downward
will move the rheostat-arm 52 to the proper
place of resistance, and thus control or regu-
late the voltage of thedynamo, and when said
voltage has fallen to its proper point or pres-
sure the strength of the helix 16 will of course
he dummshul and allow the core 17 to move
upward and cousequently allow the beam 5
to break its connection with the mercury-cup
12, and then of course the spring 26 will Op-
erate the armature 35 to move the shoo 57
into engagement with the friction-disk 38,
thus bringing the armature-shaft and gear-
ing to a stop. Should the voltage of the dy-
namo fall below a desired point, the weights
In the pan o8 will draw the beam 5 downward

- and the electromagnet 25.

On the shalt 53 1s rigidly mount- |

5 may be regu- ;

to connecl the finger Lo with the mercury-
cup 15, and the cir cuit will be elosed through
thie motor 31 by means of the wires 40 and 54
Ab this time the
clectromagnet 9.3 ml] be energized to dl:l“ﬁ
theshoe 37 out of engagement with the disk 38

which will allow the current passing throuw I
- the field of the motor 51 to operate the arma-

ture-shaft of said motor,and the rotary motion
of this armature-shaft will, through the me-
diam of the ﬁ(‘*.:uma:; and the cord 55, rotate
the rheostat-arm 52 to the point of neees HIBY
resistance, which will allow for an inercase of
voltage in the dynamo.

"l"‘lw helix 27 is made of three or four turns
of the main conductor-wire,and this helix will
draw downward the core 26 as the strength off

amperage of the current inercases, thus tend-

ing to raise the voltage of the main dynamo
or generator, so as to overcome the increased
1031%{111(3 of the main conductor orwire due
to the increased amperage. In this way the
voltage at the terminals of the lamps is kept
practically even.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. A voltage-regulator for dynamos, cont-
prising a main circutl, a rheostat in a shunt-
circuit of the dynamo, a helix also comprised

| in a shunt-cireuit, a balanced beam operated

by said helix and serving as a contact-closer,
a rheostat-operating motor, an {;hmmmm;}-
operated brake for the armature of sald mo-
tor, and connections between the said arma-
ture and the rheostat, for operating said rheo-
stat, substantially as specified.

2. A voltage-regulator for dynamos, con-
prising a rheostat located 1n o shunt-cireuit
of & dynamo or genecrator, a high-resistance
helix in a :&hunt cireuit, a balanced beam

having contact-lingers and serving as a part

ol the circuil, a core suspended Ifrom said
beam into the helix, an electromagnet ener-

cized by a current closed by a movement of

the beamn, a motor also operated by a current
closed by a movement of satd bheam, a brake
for the motor operated in one direction by the

electromagnet, a chain of gearing operated

[rom the armature-shafitof said motor, a dram
on the shaft ol one of the gear-wheels, a floxi-
ble connection between said drumand a drum
on the shalt of the rheostat-arm, and a weight
having a llexible connection with the drum on
the shalt of the rheostat-arm, substantially as
specliied,

3. A voltage-regulator for dynanios, con-
prising, in connection with the main current
of the dynamo or generator, a balanced beam
carrying circeult- bl.{}.ﬁjelu? two helixes, one lo-
cated 1n the main ecireult and the other lo-
cated in a shunt-circeult and adapted to op-
erate satd beam, means for changing the ve-
sistance at the Lmh of said beam, and & rheo-

stat 1n a shunt-clreult operating upon the
closing of the circuit by said l}mum stbstan-
t1ally as specified.
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4. A voltage-regulator, for a dynamo, com-
prising in combination with a main cireuit
and a rheostat located in a shunt from the
main circuit, a yoke, a hanger on the yoke,
a beam fulerumed on said hanger, contact-
fingers on the ends of said beam, weight-at-
taching devices at the ends of said beam, and
the electrical connections closed by the oper-
ation of said beam to regulate the voltage of a
dynamo, substantially as specified.

o. The combination with a base, of a yoke
mounted thereon, a fulerumed beam sup-
ported by said yoke, weight-pans suspended
from the opposite ends of said beam, a plate
suspended from one of the said pans into a
liquid-containing vessel, and electrical con-
nections the circuit through which may be
closed by the movements of the beam, sub-
stantially as specified. |

0. The combination, with a rheostat com-
prising an arm mounted on a rotary shaft, of
a chain of gearing having a flexible connec-
tion with said shaft, a motor, the armature-
shaft of which has operative connection with
the chain of gearing, the said motor being in
the circuit comprising the rheostat, a disk
mounted on the armature-shaft of said mo-
tor, a frictional shoe adapted for engagement

with said disk, an electromagnet for drawing
the shoe out of engagement with the disk,
the said electromagnet being also included in
the circuit comprising the rheostat, and
means for automatically closing the circuit
through said electromagnet and through the
motor, substantially as specified.

7. A voltage-regulator for dynamos, com-
prising a base a yoke extended upward from
said base, a fulerumed beam supported by said
yoke, arms extended upward from the base,
mercury contacts on the upper ends of said
arms, contact-fingerson the ends of said beam
for engaging the said mercury contacts, a
metal support on the base, a mercury-cup on
sald support, a finger extended from the cen-
tral portion of the beam into said mercury-
cup, a helix located in a shunt of the eircuit
to be governed and serving to operate said

beam, arheostat comprised in a shunt-circuit

of the circuit leading to a generator, a motor
for operating said rheostat, and the electrical
connections, substantially as specified.

THOMAS M. PUSEY.
Witnesses:
JOHN C. WALTON,
J. G. ROBINSON.
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