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To all whom it may concermn:

Be 1t known that I, EDWARD W. HAMMER,
a citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Controlling Devices for Elec-
tric Cireutts, of which the following is a speci-

fication.

My invention relates to contr olling devices
for electric circuits, and has for its ob,]eet to
provide a new and improved controlling de-
vice, of which the following is a description,
reference being had to the accompanying
drawings, wherein—

Figure 1 is a diagrammatic view illustrat-
ing my invention. Kig. 2 1is a view showing
my invention as applied to a device for ¢on-
trolling motors. FIigs. 3and4are viewsshow-
ing modiified constructions. |

Like letters refer to like pa,rts throughout
the several figures.

My presenb invention may be applied in
practice 1n various ways, and I have not at-
tempted to show these applications, as they
will readily occur to those versed in the art.

Referring now to Fig. 1, I have shown a
simple dlaﬂrammatic view of a device illus-
trating the application of my invention. In
this deviee I have shown the main conduectors
A and B leading to some suitable source of
supply, the conductor A containing the coil
C. A shunt-circuit F is shunted around the
remainder of the main circuit and contains
the coil F'. In order to represent in a meas-
ure the ¢onditions in which I have shown my
deviceappliedintheremaining figures, I have
illustrated the conductor A as contalnmﬂ the

coil D and the conductor F as contammp the

coil F~ It 1s, of course, evident that these
two coils D cmd F* may be omitted and an or-
dinary wire used in their place without affect-
ing the result desired. 7The conductor G is
conneeted with the conductor A in advance
of the coil Cand connects said conductor with
conductor F, between F' and F* The con-
ductor (x 1s normally open at ', there being
a suitable circuit-closing device G* for com-
pleting the circuilt at this point. When the

parts are in the position shown in Fig. 1, the
current normally travels from the source of
supply along conductor A, through the coil
C, to the point where the conductor F is con-

’
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(No model.)

hected. "T'hecurrent thendivides, part going
through D and conductor B back tothe source
of supply, the remainder going through If, It,
and F” and conductor B back to the source
of supply. If now the circuit at G’ is com-
pleted, the path of the current witl be changed,
andacurrent in the reverse direction will flow
through the coil . The cuarrent will now be
traced from the source of supply along con-
duactor A to the point where conductor G con-
nects therewith. The current will be here di-
vided, partgoing through C, D, and conductor
B back to the source of supply, another part
ooing through conductor (z to the point where
said conductor connects with conductor I,
where the current again divides, a portion go-
ing through the coil IV in a reverse dueobmn

tlence BthH{T‘h D and conductor B back to

‘the source of supply, the remainder going

through F?and conductor B back to the source
of bupply It will thus be seeun that 1 obtain
at will the reversal of the current through the
coil F' by utilizing the drop of potential across
the terminals of the c¢oil C. When the cir-
cult through conductor G is closed, it will be
seen that the point where said condunetor con-

nects with conductor I 1s of substantially the

same potential as the point where it connects
with conductor A, as the resistance of this
conductor 1s practically negligible. It will
thus be seen that a current in the reverse di-
rection through the coil F' necessarily results

from the completion of the circuit through

conductor & and that this reverse current is
independent of the resistance afforded by
either of the coils C and I,

Referring now to Fig. 2, I have shown my
invention 1n connection with a device for
controlling motors. In this figure the arma-
ture K of the motor represents a portion of D
of Kig. 1, whﬂe the field-magnets represent
cure. The coils ¢ and F'of Fj o,
1 are 1=epleseuted by two electromagnets C
and B, while the coil or resistance D of Fig,
1 is represented in part by a series of resist-
ance-collsd, connected tothe contacts I, aleng
which moves the pivoted arm I, connected
in e¢ireunit, so as to be part of conductor A.
This resistance is cut in and ount of the motor-
circult in starting and stopping the motor.
The magnet C 1s provided with the pivoted

armature C', adapted to complete the circuit
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through the conductor & by connecting the
contacts C° and C°. This armature is s0
adjusted as (o be held away from the poles
of the magnet when the current through the
armature-cireuit 1s normal, but is attracted
by said magnet when said current becomes
abnormal, thus closing the break in condue-
tor . The magnet IV in the field-circuit of
the motor becomes energized as soon as the
circuit through the motor is completed and
normally holds the arm I 1n the position
wheretheresistanceiscut ontof eireuit. Any
suitable means for this purpose may be util-
ized, and I have shown said armm made of imnag-
netic material and asmaking contact with the
pole-pieces I° of said magnet, Thearm II is
provided with a sultable retracting device, 50
as 10 be moved to its 1nitial position and
break the circuit through the metor when the
magnet I becomes deénergized or the current
therein is reduced below a predetermined
amount. Theconductor I is preferably pro-
vided with the binding-posts F*and I at the
terminals of the magnet. When the motor
18 not operating, the arm I 1sin the position
shown in full lines in Wiy, 2, and the ¢ircuit
through.the motor is broken. WWhen 1t is de-
sired to start the motor, said arm is moved
over to the first contact I, so as to complete
the circult through the motor-armature, and
the resistance-colls J are gradually cut out as

“the motor gains speed, the arm H being held

in the position shown in dotted lines by the
magnet I while the motor isoperating. Dur-
ing the normal operation of the inotor, when
the arm 1sin the dotted position, the current
will be traced as follows: from the source of
electric supply, through conductor A and
magnet C, to the arm H. The current here
divides, a portion going through conductor A
and the armature It of the motor back to the
source of supply and & portion going through
the magnet I, from binding-post F* to bind-
ing-post E°, thence through conductor ¥ and
field-coils F* of the motor back to the source
of supply. 1f now the current in the arma-
ture-circuit becomes abnormal, the armature
of the mnagnet C 1s attracted and closes theo
circuit between the contacts C*and C°. Tho
binding-post F°is now at substantially the
same potential as vhe binding-post C asso-
ciated with the magnet C, and hence a cur-
rent will flow from said binding-post through
conductior G to binding-post K°, where it will
then divide, a portion going in & reverse di-
rection through the magnet ¥ and then
through conductor A and back to the source
of supply. Since a current in the reverse di-
rection flows through the magnet ¥, said mag-
net will be instantly demaguetized and will
cease to attract the arm . The retracting
device now moves the arm IL back to its ini-
tial position, and the eircuit through the mo-
tor-armature is broken. It will be seen that

there is a complete and instantaneous rever-
sal of current through the magnet, which
overcomes any residual magnetisin, and hence

the action of the parts is instantanecus and
assured, thus preventing auny injury to the
motor. In Fig. 21 have shown a form of mo-
tor-controlling device so arranged that when
connected with the main circuit the cireuid
throagh the field-coils of the motor is always
compleied.

In Fig. 3 I have shown a construetion simi-
lar to that of Fig. 2, with the exception that
both the armature and field eircuit of the
motor are broken at the point N when the arm
H is moved to its initial position.

In Ifig. 4 I have shown a device similar to
that shown in Ifig. 3, except that the conduc-
tor G is open at two points G and G°.  Baid
circuit is controlled at G° by the movable pare
or arm I, which engages the contacts G* when
in the position shown in dotted lines, so as
to complete said eircuit.  The ctreurt through
the motor is finally brolken across contacts
C? and C? by the movement of the armature
C’, and these parts receive the ellect of the
arce produced by the broken civeunit. When
the eircuit is provided with contacty G', as
shown in Fig. 4, it will be seen that the eir-
enit through conductor G is broken by the
movement of the arm H before the circuit
through the imotor 1s broken, and hence no
spark is formed either at these contacts or ab
the contacts C*and C°.  This construction is
the preferred construction when my invention
is applied to motor-controlling devices.

I have described 1n detall @ deviee for car-
rying my invention into practice; but it is ot
course evident that various applications and
various appliances may be used with equal
effect, and I therefore do not limit myself to
the construction shown,

I elaim—

1. An electrie deviee, comprising two ¢oils,
one in a main clreuit and the other in a shunt-
circuit, and acontrollable conductor connect-
ed with the main cireuit in advance ol the
coil therein and with the shunt-circuit below
the coil therein, whereby the current through
said latter coil is varied by manipulating said
controllable conductor.

2. An electrie device, comprising & magunet
in series with the main circuit, a shunt-cir-
cult containing an electromagnet, a connee-
tion leading from the main cireuit above the
series magnet to the shunt-¢ireuit below the
shunt-magunet, a circuilb-controlling device
operated by sald series magnet and adapted
to control said connection, so as to cause &
reverse current to flow. through the shunt-
magnet.

3. An electrie eircuit, comprising & magnet
in series with the main c¢ireunit, a shunt-cir-
cult containing an electromagnet, & connec-
tion leading from the main circeuit above the
series magnet to the shunt-cireutt below the
shunt-magnet, a circeult-controlling device
operated by sald series magnet and adapted
to control sald connection, so as (o cause o
reverse current to flow through the shunt-

| magnet, means for breaking the main cirvenit,
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and a second circuit-controlling device in said
connection adapted to be operated to break
the connection before the main cirenit is
broken.

4. A circult-controlling device, comprising
maln and shunt eircuits, each containing an
electromagnet, a connection leading from the
maln circuit above the magnet therein to the
shunt-circuit below the magnet therein, a cir-
cult-controlling device associated with the
magnet in the main circuit and adapted to
control said connection, a movable circnit-
controlling arm provided with a retracting
device and adapted to be held in a prede-
termined position by the magnet in the shunt-
cireuit.

5. A eircuit-controlling device, comprising
main and shunt cireuits, each containing an
electromagnet, a connection leading from the
malin ¢ircuit above the magunet therein to the
shunt-cireunit below the magnet therein, a cir-
cult-controlling device associated with the
magnet 1n the main circuit and adapted to
control saild connection, a movable circuit-
controlling arm provided with a retracting
device and adapted to be held in a prede-
termined position by the magnet in the shunt-
cireult, the parts so arranged that, when the
current in the main circuit becomes abnor-
mal, the circuit-controlling device associated
with the magnet therein is actuated to vary
the connection between the main and shunt
circuliis so as to cause a reverse current to
flow 1n the shunt-magnet and release the cir-
cult-controlling arm, said circuit-controlling
arm assoclated with the connection between
the shunt and main circuits so as to break
sald connection when the arm is moved to its
initial position. |

6. Thecombination with a motor of an elec-

tromagnet 1n circuit with the armature of |

sald motor, a second electromagnet in circuit
with the field-coils of said motor, a normally
open connection leading from a point in ad-
vance of the magnet in the armature-cireuit
to the field-circuit below the magnet therein,
a circuit-controlling device associated with
the magnetin thearmature-cirecuitand adapt-
el to be actuated to close said connection
when the circuit in the motor-armature be-
comes abnormal, so as to cause a reverse cur-
rent to flow in the magnet in the field-ecircuit,
a contrelling-arm for controlling the arma-
ture-circuit of the motor adapted to be held
in a predetermined position by the magnetin
the field-cireuit, and a retracting device asso-
ciated with sald arm and adapted to move it
to its initial position when the circuit-con-
trolling device associated with the magnet of
the armature-circuit is operated.

7. The combination with a motor of an elec-
bro.-agnet associated with the motor-circuit,
a second electromagnet in a shunt - circuit
with said first magnet; a normally open con-
nection leading from a point in advance of
the first magnet to a point below the second
magnet, a circuit-controlling deviece associ-
ated with the first magnet and adapted to be
actuated to close said connection when the
motor - ¢ircuit becomes abnormal, so as to
cause a reverse current to flow in said second
magnet, a controlling-arm for eontrolling the
circuit of the motor and adapted to be held

1n a given position by said second magnet,

sald arm provided with a retracting device

adapted to move it to its initial position when -

sald connection is closed.
EDWARD W. HAMMER.

Withesses:

W. F. BROWN,
H. E. HONT.,
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