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To wll whom it may conceri:

Be it known that 1, SAMUEL SipNEY NEU,
a citizen of the United States, residing at the
city of New York, in the borough of Man-
hattan and State of New York, ha,ve invented
certain new and useful Implovements in
Motor-Controllers, of which the following 1is
a full, clear, and exact description.

This invention relates to the operation of
electric motors of that type commonly used
for driving small machines, such as sewing-
machines, and wherein in order to quickly
bring the machine to a stop the motor 1s con-
verted into a generator and consumes its own
momentum by the rapid generation of current
In its circults.

The invention has particular reference to
a, shunt or compound-wound motor, in which
the armature is thrown onto a short-circuit
entirely independent of the field-magnet cir-
cuit, the latter being ordinarily left imtact
and being constantly energized; but In ac-
cordance with my invention means are pro-
vided for permitting the armature to come to
a stop under its genérator action and then
automatically open the field-magnet circuit
to avoid consumption of current while the
machine is idle. It is found that while the
field-magnet circuit has a comparatively high
resistance and takes very little current, yet
where large numbers of the machines are

used, as in a large factory, the total consump-

tion for a given period while the machines
are frequently stopped, as is the case in the
operation of sewing-machines, the consump-
tion of current in the field-magnet circuits
when the motors are idle, 1s conmderable and
well worth saving. This i1s the primary ob-
ject of my 1nvention.

- In general terms the invention consists of
an automatic cut-out switch in circuit with a
field - magnet shunt-coil, which 1s actuated
after the armature has been thrown onto a
short circuit and after 1t has come to rest by
reason of such Short circuit.

The accompanying drawings 1llusl;rate n
Figures 1 and 2 two different ways of carry-
1ng out my 1nvention.

Referring first to Fig. 1, ¢ indicates a mo-
tor-armature, and 4 a field-magnet coil there-
for. ¢ is a starting-rheostat having the usual
series of contact-buttons ¢, connected with

the various resistance-coils and having 1n ad-

dition a final contact-point ¢, spaccd sufh-
ciently far from the last pomt ¢ to enable
the arm ¢ of the rheostat to leave said last

| point before engaging the point ¢

¢ 18 an
electromagnet having an armature ¢’ under
the influence of a retractile spring %, but en-
oaging with a front stop ¢° when the magnet
is energized. The main-circuit wires are 1n-
dicated by 1 and 2, respectively, and the cir-
cuits therefrom are traced as follows: from
wire 1 to post 3, the resistance-coils of the
rheostat, arm ¢, wire 4, including electro-
magnet «, armature @, wire 5, post 6, and
main wire 2. The field-magnet 4 1s 1n a shunt-
circuit leading from post 3, by wire 7, to con-
tact d°, armature ¢, wire 8, coil 4, to wire 5.
With the apparatus in the condition shown
in Kig. 1, the motor is supposed to be running
full speed,all of the resistance being cut out and
the field-magnet circuit being closed through
the armature ¢, which 1s held 1n contact with
° by reason of the armature-current flowing
through magnet ¢. When the motor is to be
stopped, arm ¢’ 1s thrown over to the contact ¢”.
Before it engages this contact, however, the
arm fully leaves the last contact ¢, so that
the reaction from the field-magnet has no
closed circuit over which to flow, and thus
form an arc as the arm leaves the last contact
¢, as would be the case if the arm engaged ¢°
before it left ¢’. As soon as the arm strikes
contact ¢ the armature isthrown upon a closed
short circuit, as can readily be traced along
wires 4 and 5, and arm ¢, and as the field-mag-
net is still on a closed circuit the rotation of
the armature under its momentum will cause
a heavy current to be rapidly generated in its
closed circuit, which will at once consume the
momentum and bring the armature to a stop.
When thistakes place, no further current flow-
ing through the armature -circuit, electro-
magnet ¢ becomes deénergized and releases ar-
mature d’, allowing spring ¢ to open the field-
magnet circuit and prevent the flow of cur-
rent through any portion of the motor while
it i1s stationary. During the short time that
the arm ¢® is passing from the last of the con-
tacts ¢ to contact ¢® no current lows through
magnet  and an instantaneous interruption
of the field-circuit occurs, which, however,
does not modify the operation more than to
show a small spark at ¢° and the residual
magnetism of the field 1s sufiicient to enable
the armature to generate at the instant arm
¢ touches contact ¢, thus energizing magnet
d and permitting current to continue through
the field. To start the motor' again, the usual

method of moving arm ¢’ slowly to the right
i1s followed. When 1t engages the first of
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contacts ¢, the current then admitted to the
armature also energizes the magnet ¢ and

“draws up armature d to close the field-mag-

net circuit. The motor then starts and speeds
up In the usual way as the resistance 1is cut
out. Thus 1t will be seen that the electro-
magnet ¢, with its armature, acts as an auto-
matic switch to cut out the field-magnet coil
when the motor 1s stopped and to .{wmn cub

1t in when it is started.

A similar method 1s carried out in I‘ln
in connection with an electromagnetic Ielea.se
for a spring-actuated rheostat-arm and a re-

tarding device for delaying the opening of

the field-cirecuit until the f.u‘matute has come
to a stop. The rheostat-arm ¢’ is in the run-
ning position subjected to the tension of a
spring ¢, which i1s prevented from moving the
arm by an energized electromagnet 7 holding
the armature 7', attached to the arm. When
the motor 1s to be stopped, the circuit of mag-
net ¥ 1s opened 1n any suitable way, thus
allowing spring ¢ to quickly throw the arm
to the left. I—Iere after leaving the last of
the contacts ¢ 1t strikes a spring-buffer ¢
and about the same time engages the contact
¢’.  'The buffer retards the free travel of the
arm, allowing sufficient time for the momen-
tum of the armature to be consumed under
the generator action, and finally at about the

time the armature ceases to rotate a iug 2 on

the arm strikes a circuit-opening spring 7 and

opens the field-magnet circuit, as well as in-
cidentally the armature-circuit. The ten-
sion of spring e 1s sufficient to hold spring ¢
under compression and maintain the open cir-
cuit at 7. To start up the motor, arm ¢ will

be thrown over by hand or in any other man-
ner, i1ts first movement permitting the circuit
40 to be closed at 7, and thereatter as soon as
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the arm strikes the contacts ¢’ the armature
receives current and the motor starts.

It will be obvious that other ways may be
devised for automatically opening the field-
circuit when the motor is stopped, and I wish
it to be understood that my invention extends

to any method of accomplishing this purpose.

Having described my 1nvention, I claim—
1. The combmation of an clectric motor
having a shunt field-magnet coil, of a rhcostat
having a contact-point which when engaged
by the arm of the rheostat throws the arma-
ture onto a short circuit, an electromagnet in
sald short circuit and an armature therefor
controlling the ecircuit of said shunt field-
magnet coil.

2. The combination of an electric motor
having a shunt field-magnet coil, of a rhcostat
having a contact-point, which, when engaged
by the arm ot the rheostat, throws the arma-
ture onto a short circuit, and an automatic

switceh in circult with said shunt field-magnet

coll and controlled by the current in said ar-
Hmt,m‘e short circuit.

The combination of an electric motor
havmo a shunt field-magnet coil, of a rheostat
41&\711]‘.{.{ a contact-point, W’thh when engaged
by the arm of the rheostat, throws the arma-
ture onto a short cireult, a circult-opener in
circuit with the shunt field-magnet coil and
means for delaying the opening of said cir-
cult~-opener after the armature is thrown onto
the short circuit.

In witness whereof 1 subscribe my signa-
ture in the presence of two witnesses.

SAMUKL SIDNEY NEU.

Witnesses:
Warpo M. CHArIn,
FraNk o, OBER.
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