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To all whom it may concern : |
Be it known that 1, Frank L. POPE, a citi-

zen of the United States, and aresident of Eliza-

beth, in the county of Union and State of New

Jersey, have invented certain new and useful

Improvementsin Automatic Cut-Outs for Rlec-

tro-Magnetic Helices, of which the following

18 & specification. |

My invention relates to an automatic cut-
out for electro-magnetic helices; and its object
18 to diminish the consumption of battery ma-

terials in operating electro-magnets in circnits

which are closed for a great portion of the
time. | |

It consists in applying to an electro-mag-
net two independent assisting helices, which
are included in the same electric circuit, one
of said helices being spanned by a normally-
closed shunt. A contact - spring or other
equivalent device is attached to the movable
armature of the electro-magnet, which, when
the latter moves toward the poles of the elec-
tro-magnet, interrupts said normally - closed
shunt, thereby bringing the second helix into
conjoint action with the first one; hence
when the armature is in a position adjacent to
the poles of the electro-magnet the actuating-
current will pass through a greater number of

convolutions of its coil than swhen it is in its

most distant position. Thus the currenttrav-
erses an increased resistance when the arma-
ture 1s adjacent to .the poles of the electro-
magnet, and the consumption of materials in
the battery is correspondingly  diminished,

particularly when the helix which is spanned’
by the shunt is of a comparatively great re-

sistance, which is preferably the case in prac-
In the accompanying drawings, Figure 1 is
a diagram illustrating my invention, which

‘shows the course of the electric current when

the armature of the electro-magnet is in prox-
1mity to its poles; and Iig. 2 represents the
same when the armature has been drawn away
from the poles. o | o

In the drawings, M represents an electro-

magnet having amovable armature, A, which
1s pivoted at ¢, and provided with aretracting-
spring, S, of the usual construction. The
electro-magnet M is provided with two sets of
helices, H H. . », which are all wound in the

same direction uponthe core, so that when in |

stop p.

action they mutually assist each other. Tt is
immaterial in what particular manner these
independent helices are wound upon the core
provided the foregoing condition is observed.
The core may be wound throughoutwith twoin-
dependent parallel wires, or one helix may be
superposed upon the otherupon each leg of the
core; or one helix may be placed upon one leg

and the other upon the otherleg of the core; or

they may be arranged in other well-known
ways,notnecessary to be described. Aninsulat-
ed contact-spring, ¢, ismounted upon a post, P,
and normally rests against the fixed stop p,
forming an electrical contact therewith, as
shown in Fig. 2. Upon the extremity of the
armature A is placed a pin or serew, b, which,
when the armature approaches the poles of
the electro-magnet M, bears against the con-
tact-spring ¢ and pushes it away from the

When the apparatus is at rest and no cur-
rent 1s passing, the several parts occupy the
position illustrated in Ifig. 2. If, now, the bat-
tery-circuit be closed, by depressing the key
KK the electric current will pass from the bat-
tery or electric generator B by wires 1 and 2
to the helix I of the electro-magnet M, and
thence by the wire 3 through the point 4 and

‘wire 5 to the post P, thence through the stop
P, eontact-spring ¢, wire 6, point 7, and wire
T'he portion of cur-

8 back to the battery. _
rent passing through the helix H will be so
small as to be inappreciable. The electro-
magnet M will now attact its armature A and

“draw 1t forward; but when itis nearly in con-

tact with the poles the pin f will depress the
contact-spring ¢, and thereby break the shunt

‘between points 4 and 7, which will thereafter

cause the electric current, upon reaching the

wire 9 to the point 7, as shown in Fig. 1, and
the current will accordingly take that course,
successively traversing both sets of helices
upon the electro-magnet M so long as the key
K remains cloged. =~ | .

In practice, it is preferable that the helices
H H should be composed of a great number
of convolutions of fine wire, so as to offer a
cousiderable resistance to the current fromthe
battery E, while at the same time the mag-
netic force developed thereby will be sufficient
to hold the armature up to the poles of the
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electro-magnet after ithas once been attracted.
3y means of my invention a powerful cur-

- rent may be employed to act upon the electro-

magnet to draw up the armature, which will
be antomatieally replaced Ly a weaker one
after the armature has been brought into po-
sition, although the latter will still be sufticient
Lo retain the armature and prevent 1t {rom
falling back. Such a device will be found
especially useful in electric signaling appa-
ratus of various kinds.

I elaim as my invention—

1. The combination, substantially as herein-
before set forth, of an electro-magnet provided
withtwoindependentassistinghelicesincluded
10 the same electric eircuit, an armature mov-
able toward the poles of said electro-magnet
by virtue of theattractive force induced there-
1m by one of said helices, a normally-closed
shunt spanningthe other or inactive helix, and
mechanism, substantially such as described,
for interrupting said shunt by such movement
of the armature, thereby bringing the second
helix into conjoint action with the first one as
the armature approaches the poles of the
electro-magnet. |

294,669

2. The combination, substantially as herein-
before set forth, of an electro-magnet provided
with two'independent assisting helices, one
having o greater electric resistance than the
other, and Dhoth being included 1n the same
electric cireuit, an armature movable towaxrd

the attractive force induced thercin by the
helix of lesser resistance alone, a normally-
closed shunt spanning the helix of greaterre-

| sistance, and mechanism, substantially as set

forth, forinterrupting saidshunt by such move-

' ment of the armature, thereby bringing the

helix of greater resistance intoconjoind action
with the helix of lesser resistance as the arma-
tureapproachesthe polie of theelectro-magnet.

In testimony whereol I have hercunto sub-
scribed my name this 21st day of June, A D,
1583.

FRANK T. POPE.
Witnesses:

DANIEL W. IEDGECOMP,
CARRIE I8, DAVIDSON,

the poles of said electro-magnet by virtue ol
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