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To all whom it may concermn:

Be it known that I, ERNEST I’. W ARNER, &
citizen of the United States, residing at Chi-
cago, in the ecounty of Cook and State of 1li-

¢ nois, have invented a certain new and useful
Improvementin Cut-Outs for Electric Motors,
(Case No. 59,) of which the following is a full,
clear,concise,and exact deseription, reference
being had to the accompanying drawing,

ro forming a part of this specification.

Myinvention relates to a motor cut-out, my
object being to provide means for preventing
the starting of a motor without first cutting
in the starting resistance of the rheostat. In

15 starting, the counter electromotive force de-
veloped by the armature is small, due to the
low speed, and in consequence an abnormal
current tends to traverse the armature-cir-
cuit. To prevent the flow of an abnormal

20 current, it is customary to provide in the ar-
mature - circuit a rheostat, the contact-arm
thereof being moved by the attendant, as the
speed of the motor increases, to gradually
cut out resistance until normal speed has

2¢ been attained, when all of the starting resist-
ance is removed from the armature-circuit.
With the contact-arm of the rheostat 1n po-
sition to cut out all of the starting resistance,
itwill appear that if for any reason the motor

30 is stopped and then started again, the attend-
ant neglecting to move the contact-arm to
cut in the starting resistance, the abnormal
current will traverse the armature with de-
structive effects. To prevent the restarting

2¢ of the motor before the contact-arm of the
rheostat has been moved to cut in the start-
ing resistance, I provide a switch in the ar-
mature-circuit normally maintained closed
by an electromagnet or other responsive de-

40 vice, the electromagnet being adapted upon
the cessation of current through the motor
to effect the opening of the switch. 'The
switeh is inaccessible to the attendant di-
rectly and can only be closed by moving the

45 contact-arm of the rheostat to cut in the
starting resistance, the switch being closed
by that operation.

~ Twill describe my invention more in detail
by reference to the accompanying drawing,
so in whieh I have illustrated a motor cut-out

embodying my invention, the dynamo and
generator being indicated diagrammatically.
The dynamo « is connected with binding-
posts ¢’ a?, which are connected, respectively,
with the switch-contacts b’ b° of switeh b, said 55
contacts being adapted to be conmnected
through the blades b° 6* of the switch when
the switeh is closed with contacts b° b° and
with the standards 07 0°, upon which said
blades are mounted to rotate. The contact 6o
b% is connected with one brush ¢ of the motor
¢, while the contact {° is connected with con-
tact-fingers d, mounted upon but insulated
from a metallic plate d’. Upon said plate and
in electrical contact therewith is pivotally 63
mounted a switch lever or arm d? a spring
d® being adapted to yieldingly maintain said
arm out of engagement with said contact-
fingers d. Opposite the arm d 1s situated an
electromagnet e, adapted when energized to 70
maintain arm d* in engagement with contact-
fingers d when arm d? is closed. Hlectro-
magnet ¢is included in circuit with the field-
coils ¢® of the motor ¢, being connected be-
tween the standard b7 b® of the switeh 0, the 75
motor-circuit thus being in shunt with the
armature. Upon the plate d' is mounted the
contact-arm 7' of the rheostat f, said arm be-
ing in electrical contact with said plate d’,
and adapted to be moved over the terminals 8o
f? of the rheostat, the last terminal of the
rheostat being connected with the brush ¢?
of the motorec. Upon the pivoted end of arm
' is provided a projection 2, adapted, when
the contact-arm is moved to the right, to cut S5
in all of the starting resistance of the rheo-
stat, to engage arm d? and move the same
into engagement with the contact-fingers d.
The motor being at rest, the arm d? will be
opened, as shown in dotted lines. The at- 9o
tendant desiring to start the motor,first moves
the contact-arm f' of the rheostat to cut in
the starting resistance, and in so doing the
projection f® thereon engages arm d* and
moves the same into engagement with con- g5
tact-fingers d. The switch b is then closed,
completing circuit through the armature and
the field-coils of the motor. The electro-
magnet e is thus energized and maintains the
arm d? in engagement with contact-fingers d. 100
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As the speed of the motor increases the at-
tendant moves arm f' to gradually cut out re-
sistance. If for any reason current through
the electromagnet ¢ cease, arm d? is released
and moves under the influence of spring ® to
open the armature-circuit. The arm d? thus
remains in 1ts opened position until contact-
arm ' is moved to cut in the starting resist-
ance when said arm d? is closed into engage-
ment with contact-fingers d. The magnet e,
contact-fingers d, and arm * are inclosed in
a casing so as to be inaccessible readily to the
attendant, so that the only way of closing the
switch is by moving the contact-arm to cut in
the starting resistance. |

I have illustrated my invention as applied
to a shunt-wound motor, but it is equally ap-
plicable to other types of motors.

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

1. Inamotor cut-out, the combination with
a rheostat included in the armature-circuit
and provided with a contact-arm adapted to
be moved to cut in and out resistance, of a
switch in said armature-circuit, independent
of said contact-arm, a responsive device in-
cluded in the motor-circuit and adapted to
maintain said switch normally closed and to
effect the opening of the same when the cur-
rent through the motor ceases, said rheostat
contact-arm being adapted, when moved, to
cut in the starting resistance, to close said
switch; whereby the starting of the motor
without cutting in the starting resistance is
prevented.

2. In amotorcut-out, the combination with
a rheostat included in the armature-circuit
and provided with a contact-arm adapted to
be moved to cut in and out resistance, of a
switch in said armature-circuit independent
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of sald contact-arm, an electromagnet in-

cluded in the motor-cirecuit and adapted to
maintain said switch normally closed and to
release the switch to permit the opening of
the same when current through the electro-
magnet ceases, said rheostat contact-arm be-
ing adapted when moved to cut in the start-
ing resistance to close said switch, substan-
tially as described.

3. T'he combination with a shunt-wound
motor, of a rheostat included in the arma-
ture-circult and provided with a contact-arm
adapted to be moved to cut inand out resist-
ance a switch in said armature-circuit inde-
pendent of said confact-arm, an electromag-
net, included in the field-cireuit of the motor
and adapted to maintain said switeh nor-
mally closed and to release the switeh when
current through the clectromagnet ceases,
the contact-arm of said rheostat being adapt-
ed, when moved to cut in the starting resist-
ance, to close said switeh; substantially as
described.

4. The combination with the electromag-
net ¢, of the contact-fingers ¢ mounted upon
but insulated from the base-plate d’, the piv-
oted arm ¢® and the contact-arm ' mounted
upon and in electrical connection with said
plate, said arm f' being provided with a pro-
jection f” adapted to engage and move said
arm «® into engagement with said contact-
fingers d when said contact-arm is moved to
cut in the starting resistance, substantially
as described.

In witness whereof I hereunto subseribe my
name this 16th day of January, A. D. 1895,

ERNEST . WARNER.
Withesses:

W. CLYDE JONES,
GEORGE I.. CrRAGG.
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