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To all whom &t may conceri:

Be it known that I, HENrRY H. CUTLER, a
citizen of the United States, residing at Mil-
waukee, in thecounty of Milwaukeeand State
of Wisconsin, have invented a certain new
and useful Improvement in Controllers for
Klectric Motors, of which the following is a
full, clear, concise, and exactdescription, ref-
erence being had to the accompanying draw-
ings, forming a partof this specification.

My invention relates to a controller for
electric motors, my object being to provide
automatic means for limiting the speed of an
electric motor.

It frequently happens in the operation of
printing-presses and the like that it is de-
sired to have one or two very slow speeds and
then a very wide range of speed for print-
ing; and it is the object of the present inven-
tion to provide means which will check the
speed of the motor when it reaches or ex-
ceeds a prearranged value.

A fuarther object is to arrange such an ap-
paratus in connection with a regulating re-
sistance so that the motor may be 80 con-
trolled during one or more slow speeds and
is not so controlled at other speeds than these
of prearranged value.

My invention will be readily undprstood

by reference to the accompanying dla,wmffs,.

in which—
FFigure 1 is a view of the base-plate of the

motm controller, showing the several parts
Fig. 2 is a diagram show-

mounted thereon.
ing the circuit connections. Iig. 3 is a dia-
oram showing the scheme of my invention.
Like numerals refer to like parts in the sev-
eral figures.
The contact-arm 2 of the regulating resist-
ance 3 1s adapted to move over the segments

- or terminals 4 4. 'The contact-arm 2 1s con-

45

nected with one side 5 of the supply-ecireuit,
the end of the resistance 3 being connected
by conductor 6 through the armature 7 of
the motor, thence by conductor 8 to the con-

taets 9 9, adapted to be bridged together by

50

the contact-plate 10, The overload-mag-
net 11 is included in series with the supply-
conductor 12, connected with the other side
of the supply-circuit. The shunt-coil 13 of

-F

11ing said lamps operatively in cireuit.

| 13.

the motor is connected between the contact-
arm 2 and the conductor 8. The contact-
arm 2 carries a brush 14, adapted to initially
rest upon a dead-contact 15 and adapted to
be moved over a curved contact 16, the end
of which 1is connected by conductor 17
through the lamps 18 and the solenoid or
magnet 19. The circuit then extends from
the winding of the solenoid 19, through the
push-buttons 20 20 and the contacts 21 22
of the overload-magnet, tothe contact 9. T'he
core 23 of the solenoid 19 carries at the lower
end the contact-plate 10 and carries at the
upper end a pin 24, adapted when the core1s
attracted to engage and unlock the latehing-
lever 25, which is pivoted at 26 and which
carries upon the end a hook 27, adapted to
engage the end of a lever 28, pivoted at 29
and provided with a spring 30, which tends
to move the end of said lever 28 from the con-
tact-terminal 31 to the dead-contact 32. The
contact 31 is connected with the conduector

t 17 upon one side of the lamps 18, and the le-

ver 28is connected with said conductor upon

| the opposite side of said lamps, so that the

lever 28 when resting upon the contact-ter-
minal 31 shunts or short-circuits the lamps
The latching-lever 25 serves to 1nitially
mainfain the lever 28 in contact with the ter-
minal 31. When the lateh-lever 2518 rocked
by the pin 24, carried on the core 23, the le-
ver 28 is released, and the spring 30 moves
the same out of contact with terminal 31 and
into contact with terminal 532, thereby open-
ing the shunt around the lamps and includ-
The
lever 28 carries a lateral arm 33, adapted to
be engaged by the contact-arm 2 when moved
to the initial position, whereby the move-
ment of the contact-arm to the necessary po-
sition to cut in all of the said resistance
serves to short-circuit the lamps 18, the le-
ver 28 being held in this short-circuiting po-
sition by means of the latching-lever 25.

The mechanism thus far described does not
constitute in itsindividual capacity any part
of my invention, and I therefore disclaim the
same.

I will now describe the operation of the

| mechanism thus far deseribed.
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Initially the parts oceupy the positions | net or solenoid 38. A resistance 39 is pro-

shown 1n Kigs., 1 and 2, When it is desired
to start the motor, contact-arm 2 is moved in
clockwise direction and circuit is closed from
the supply-main 5 through contact-arm 2,
contact-plate 16, conduetor 17, contact-lever
28, and terminal 31, thence through solenoid
19, push-buttons 20, contacts 21 and 22, over-
load-magnet 11 to the opposite side of the
supply-cireunit. Solenoid 19is thus energized
and attracts its core, thereby bridging to-
gether contacts 9 9 through the plate 10. The

~circuit through the armature of the motor is

thus closed, and this circuit may be traced
from the main 5, through contact- lever 2,
regulating resistance 3, conductor 6, arma-
ture 7, conductor 8, contacts 9 9, and plate
10 to the opposite side of the supply-circuit.
Circuit through the shunt-field 13 is c¢losed
from contact-arm 2 through the shunt-field
to the conductor 8. The attraction of the core
23 of solenoid 19 caunses pin 24to engage and
unlock lever 25, thereby releasing lever 28
and permitting the spring 30 to move said
lever to the left, thereby opening the shunt
around the lamps 18. The lamps are thus
inserted In series with the solenoid 19 and
serve to cut down thestrength of the current

toa value only sufficient to maintain the core .

10 its raised position. Should it be desired
to stop the motor, any one of the push-but-

- tons 20 may be depressed, thereby opening

the circuit through solenoid 1Y and deéner-

- gizing sald solenoid, whereby the motor-eir-
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cuit is opened at the contacts 9 9. The cir-
cuit will be similarly opened by an overload-
current, which will actuate the magnet 11,
thereby separating the contacts 21 22 to
open the circuit of solenoid 19. The circuit
having been once opened at the contacts 99,
the subsequent closing of the circuit through
vhe contacts of the push-buttons 20 or the
contacts of the overload-magnet will not ef-
teet the closing of the motor-circuit through
contacts 9 9, since the presence of the lamps
15 in series with solenvid 19 diminishes the
lifting power of the solenoid to such an ex-
tent that it cannot raise the core. This fact
necessitates the return of the contact-lever
2 to its Initial position in order to again start
the motor, and this return of the contact-arm
2 moves the lever 28 to carry the same into
contact with terminal 31 to thereby short-
cireuit the lamps 18. The lamps 18 having
been removed from the cireuit of solenoid 19,
the same may be energized by the subsequent
movement of the contact-arm.

I shall now deseribe the features of the
structure which constitute myinvention and
which form the subject-matter of the present
application. -

In parallel with the armature 7 of the mo-
tora conductor 34 34 is provided, the circuit
through said conductor being normally
opened at the contacts 35 35, which are adapt-
ed to be bridged together by the contact-

vided 1in circuit with the conductor 34, the
same being associated with a contact-arm 40
and termiuals 41, whereby the amount of the
resistance may be adjusted as desired. Upon

the contact-arm 2 two brushes 42 42 are

mounted, sald brushes being electrically con-
nected together, but insulated from arm 2.
Button 46 is connected with one end of so-
lenoid 388, the other end of said solenoid be-
ing connected with contact35. DButton 47 is
connected by conduetor 44 with conductor 6.
Buttons 46 and 47 are relatively insulated.
When, however, the contact-arm is moved,
the brushes 42 42 engage the buttons 46 47,
respectively, and electrically connect the
same. |
The operation isas follows: Assuming that
the arm 2 has been moved so that the buttons
42 rest upon buttons 40 and 47, the motor is
then running at the prearranged slow speed
and the solenoid-core 37 occupies the position
shown 1n Figs., 1 and 2. In this position the
shunt around the armature of the motor is
open. It will be noted likewise that the cir-
cuit through the solenoid 58, which was open
when the contact-arm 2 was in its initial po-
sition, is now closed, and the solenoid 88 is
thus connected in a circuit across the termi-
nals of the motor—that is, in a parallel or
shunt ecircuit around the motor - armature.
The solenoid 38 is so adjusted that when the
motor is running at the desired slow speed
and below the prearranged maximum limit
the current traversing said solenoid 38 will
be insuflicient to raise the core 37 and close
the circult through thecontacts 856 35. When,
however, the speed of the motor rises above
the prearranged value, the counter electro-
motive force developed by the armature will
be increased to such an extent as to force an
increased current through the parallel path
containing the solenoid 85. This increased
current flowing through solenoid 3S energizes
the same and the core thereof is attracted,
thereby closing together the contacts 35 35
by means oi contact-plate 36. The shunt-
cirenit around the armature robs it to an ex-
tent of the current previously flowing there-
through, and the current through the motor
being thus diminished the speed of the mo-
tor will immediately fall. DBy means of the

adjustable resistance 39 the resistance of the

parallel path 34 may be adjusted to the de-
sired extent. As soon as the speed of the
motor falls sufficiently to cause the solenoid
33 to release 1ts core the said core drops by
gravity, and contact-plate 36 is thus moved
out of contact with the contacts 35 35 and
the parallel path 34 is thereby opened. In
this manner during this period of the opera-
tion of the motor the solenoid 38 automatic-
ally closes and opens the parallel path 34 to
control the operation of the motor and fo
prevent the same from rising above the pre-
arranged speed. It will be understood that

plate 36, carried upon the core 37 of the mag- | while I have shown one means of connecting
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the solenoid 88 in circuit to respond to the |

counter electromotive force of the armature
other ways of connecting said solenoid in eir-
cuit may be adopted without departing from
the spirit of my invention, the essential fea-
ture of which is the employment of a solen-
oid, magnet, or similar electrical means re-
sponding to an increase of speed of the mo-
tor-armafure to control a parallel path about
the armature, and thereby limit the speed of
the motor. |

By the term ‘“normally opeu parallel path™
as employed in the appended claims I con-
template a path through which an operative
or effective current does not normally flow,
whether the prevention of the flow of such
operative current is accomplished by an ab-

solute break in the circuit or by any of the

well-known equivalent meansfor limiting the
strength of the current.

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

1. The combination with a motor, of a par-
allel path about the armature of said motor,
and means responsive to the speed of said ar-
mature for controlling the continuity of said
parallel path, substantially as described.

2. The combination with a motor, of a nor-
mally open parallel path about the armature
thereof, and means responding.to the speed

of the armature of said motor and adapted to |

close said parallel path when the speed rises
above a prearranged value, substantially as
described.

3. The combination with a motor, of a nor-
mally open parallel path about the armature
of said motor, and an electromagnetic device

~ responsive to the speed of said armature and

50
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adapted to close said parallel path when the

speed rises above a prearranged value, sub-

stantially as described. u
4. The combination with an electrie motor,
of a normally open parallel path about the
armature thereof, an electromagnetic device
adapted tobeincludedin a parallel path about
said armature and to close said first-men-

tioned parallel path when the speed of the ar-.

mature rises above a prearranged value, sub-
stantially as described. |

5. The combination with an electric motor,
of a parallel path about the armature there-
of, and means responsive to a change of the

counter electromotive force of the armature

for controlling said parallel path, substan-
tially as described.

6. The combination with an electric motor,
of a pair of parallel paths extending about the

—

armature thereof, a pair of switch-contacts in
one of said paths and an electrically-operated
device in the other path for controlling said
switch-contacts, substantially as described.

7. The combination with an electric motor,
of a pair of parallel paths extending about the
armature thereof, switch-contacts in one of
said parallel paths and an electromagnetic
device in the other path for controlling said
switch-contaects, substantially as described.

8. The combination with an electric motor,
of a pair of parallel paths extending about the
same, switch-contaets in one of said paths and
an electromagnetic device and a switch in the
other path, substantially as desecribed.

0. The combination with an electric motor,
of a resistance and a movable element there-
for, a pair of parallel paths extending around
the armature of said motor, switch-contaets
contained in one of said paths, an electromag-
netic device for controlling said switch-con-
tacts contained in the other path and a switch
for controlling the circuit through said elec-
tromagnetic device and controlled by the
movable element of said rheostat, substan-
tially as described.

10. Thecombination with an electric motor,

1 of aresistance therefor having a movable ele-

ment, a pair of parallel paths extending
around the armature of the motor, swiich-
contacts in one of said paths, an electromag-
netic device for controlling the same situated
in the other path, and a switch contained in
the circuit of the said electromagnetic device,
controlled by the movable element of said
rheostat, and adapted to open the circult
through said electromagnetic device when
said movable element isin its initial position,
substantially as described.
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11. Thecombination with an electric motor,

of a pair of parallel paths extending around
the armature thereof, switch-contacts in one
of said parallel paths, an electromagnetic de-
vice in the other path, a resistance and the

movable element thereof, a pair of brushes

carried upon said movable element, and con-
tacts with which said brushes are adapted to
engage upon the movement of said movable

100

105

element to thereby close e¢ircuit through said

electromagnetic device, substantially as de-
scribed.

In witness whereof 1 have hereunto sub-
seribed my name in the presence of two wit-
nesses. |

HENRY M. CUTLER.

Witnesses:

K. R. BACON, |
A. W. BERRESFORD.
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