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(N o model.)

To all whom Tt may concern :

Be it known that I, RicaArp H. TUCKER,
of Bast Orange, in the county of Essex and
State of New Jersey, have invented a new and
useful Improvementin-Iilectro-Magnetic Regu-
lators, of which the following is a specification.

The principal object of my invention is to

- provide a simple and effective electro-magnetic.

regulator or electric motor for operating damp-
ers or otherwise regulating the heat of fur-
naces of various kinds—such, for example, as
furnaces for heating buildings, and for inecu-
bators or egg-hatching machines; but the in-
vention may also be employed to regulate the
flames of lamps, to open and close ventilators,
to regulate or operate the valves or dampers
of drying apparatus, and for other purposes. -
In carrying ont my invention I employ a
thermostat, which acts to close one or the
other of two eleetric circuits in which the mo-

- tor 1s placed; and the invention consists in
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novel combinations of parts in the motor itself,

which combinations are shown in the accom-
panying drawings.

In the dmwm,g,s, Kigure 1 Iepleb{?:[ltb aplan
of my improved motor and a thermostat for
use in connection therewith, Iig.2 represents
a side view of the motor alone; and Fig. 3 rep-
reseunts an end view of the motor, the shaft of
the armature, and a circuit-changing device
which is employed, being shown in section.

Similar letters of reference designate corre-

| qpondm parts in all the figures.
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deugnates the base of the thermostat,
and B the thermostat, which is secured in the

post ¢ at one end, aml the other end of which

1S adapted to VIbrate between contact-points
b ¢, which are in electrical communication with
the binding- -posts U D. The thermostat is of
course arranged in the place to be heated. B
designates a “small battery, the positive pole
of which 1s connected by a conductor, d, with
the binding-post F,and throurrh said post with
the thermostat B.

G designates an electro-magnet mounted
upon the motor-stand H, and I designates a
shatt, which i1s arranged in a position midway

vertically between the coils of the magnet, and

parallel therewith., This shaft has its bear-
Ings in screws ¢, and apoun it is mounted an
armature, J, which moves past the poles of the
magnet, and so oscillates the shaft.

From the negative pole of the battery E 2

conductor, f, leads to a binding-post, H’, on
the stand H, and from thence the current
passes by a conductor, /7, to the lower coil of
the magnet G, thence b} a conductor, 12, to
the upper coil of the magnet, and thence by a
conduetor, £, to the post G‘, which supports

the magnet, and through it to the shaft I.

K L designate two binding-posts, which are
connected by conductors g h with the binding-
posts C D; and K’ I/ designate the two con-
tact-springs which project from the binding-
posts K L. and bear upon a cirenit-changing
wheel, ¢, on the shaft I, which is provided with
metallic contacts j k.

The oscillation of the shaft I and the move-
ment of the armatuie J are limited by two
stops, [, agaiust one or the other.of which the
armature strlkes, and when the armature is in
either extreme position the circuit is elosed
from the spring K’ or I/, through the contact

j or k, to the shaft I.

Upon the shaft Iis moynted an ar m m,which
18 provided with a sliding collar, m’ adwted
to be adjusted on said arm toward aud from
the shatc I, and to the collar m/ is connected a

rod, m? which extends fo the damper, ven-

tilator, or other article which it is the purpose
of the motor to control. |
~In Fig. 3, I have shown a pipe or flue, S,
which may be employed to conduet away the
produets of eombustion from a furnace.
this pipe or filue 1s arranged a damper,S’/,which
18 prvoted at s, and the rod m? is attached to
an arm, i, fixed on said pivot. As the arma-
ture J moves, it operates the damper through
the rod m?* and arm m* Upon the arm m is
also placed a weight, n, which is adapted to
be adjusted on the arm toward and from the
shaft 1. |

Through the sh&ftI 1s inserted a rod, o, and,
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if desired, the damper or other devlce to be -

c'ontrolled may be connected with the end o

of said rod, instead of being operated from the
arm 7m.

The operation of my motor is as follows :

{ Supposing that the armature is in the posi-

tion shown in Figs. 1 and 3, the shaft I is in
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electrical communication 'mth the spring K’

through the contact-piece 4, as shown in Fig. 3.
When the thermostat B comes in contact with

| the point b, 1t closes the cirenit through the
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conduector ¢, binding-post K, spring I/, con-
tact j, shaft I, magnet G, and conduuor f, to
the battery.
in the direction of the arrow, Fig. 3, until it is

vertical and opposite the poleb ot the magnet,

at which time the contact j leaves the spring
K’ and the circuit is broken. The movement
of the armature is then completed by the mo-
mentum, aided by the weight n,and the damp-
er or the device which the motor controls is
shifted. When the thermostat makes contact
with the pointe,itcompletesthecirenit through

the conductor A, binding-post L, spring L/,

contact k, shaft I, magnets G, an{i conductor

15 f, to the battery, and the armature and shaft
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are moved back to the position shown in Ifig. 3.

The armature J and its stops ! are so ar-
ranged that when the armature is at rest its
opposite sides or edges barely touch the sides

of the poles of the magnet, and thus a-very

long excursion of the armature is obtained.
For example, if the armature is half an 1nch

wide and the poles also half an inch 1n diame-.

ter, the movement of the armature would be
about one and one-half 1mch. |

By the use of two circuits—one to operate
the armature in each direction—and the break-
ing of the circuits when the armature nas
made half its movement, the battery-power
necessary is reduced to a minimuam, and I am
enabled to use the celebrated Leclanchdé bat-
tery, which is cleanly, requires no attention,
and has every merit except constancy.

This motor is very desirable for the purpose

intended, and as it is very simaple and not lia-

ble to get out of order, it will operate for a
oreat length of time without any attentioun.

An electro-magnet. has been used 1n con-
nection with a thermostat to release a clock-
work apparatus from a detent, so that 1t wiil
operate regulators or valves; but such an ar-
rangement is objectionable because of the fre-
quent winding of the clock-work required, and
because of the liability of the apparatus to get
out of order.

It may be remarked that in this reﬂ'ulator
or motor the reciprocating motionis produ,ced
in both directions by a single magnet.

My improved motor may be used for operat-

ing the valves of any apparatus, the circuits

The &mmture J is then moved |} beln e ¢losed by a thermostaf.

What I claim as my invention, and desire to

secuare by Letters Patent, is—

1; Anelectro- magnetic r{wulater comprising
a magnet, an Oblllldtmf" shaft arranged par-
allel with the coils of the magnet, an armatuare
secured upon said shaft, and adapted to move
past the poles of the magnetin both directions,
and a circnit-breaking device upon said shaft,
all combined so that “the circuit through the
magnet will be broken when the armature isin
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an m)pu)mmmte]v vertical position or opposite

the poles, and the movement of the armature

stops for limiting the movement of the armas-
ture in both directions, substantially as de-
scribed. |

2. The combination, with the thermostat and

contact-points on opposite sides thereof, of a
maguet, an oscillating shaft arranged parallel
with the coils thereof, and carrying an armna-
ture adapted to move past the poles in both
directious, the circsit- breaking device upon
said shaft, and contact-springs connected with
the contfwt-pomtq of the thermostat,and adapt-
ed to break the circuit when the armatare is

in an approximately vertical position or oppo-

site the poles of the magnet,a weight for cow-
pleting the oscillating movement of the arma-
ture atter the circuit is broken, and stops tor
limiting the movement of the armature in both
due(.,tlons substantially as described.

3. The combination of the magnet G, the
oscillating shaft I, the armature J, the contact-
springs K’ 1/, the contacts § k upon said shaft,
a welght applied to said shaft for completing
the oscillating movement of the armature in
both directions, the stops [ I, and the conduct-
ors, all arranged and adapted to operate sub-
stantially as described.

RICHARD H. TUCKLER.

Witnesses:
HENRY T. BROWN,
FREDK. HAYNES,
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