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The invention relates to control apparatus
and has special relation to devices for con-
trolling the rate at which electric motors are
accelerated during starting.

5 In control systems, it is frequently desired
to utilize time-limiting devices for auto-
matically controlled various circuits. A
common application for devices of this char-
acter is in motor-accelerating systems where

10 time-limiting devices are utilized to auto-
matically shunt the motor resistors in a man-
ner consistent with the safe operation of the
motors.

It has been common practice in the past to

18 make use of dash-pots or similar mechanisms
for accomplishing the control of the accelerat-
ing apparatus. While the dash-pot is usual-
ly adjustable, it is well known that time-limit
devices of dash-pot type possess inherent de-

‘20 fects so that their operations are not uniform
under substantially identical conditions, since
foreign substances or variations in tempera-
tures cause inaccurate operation of the de-
vices, making them not particularly satis-

‘25 factory for control purposes.

The object of this invention, generally
stated, is to provide for retarding the onera-
tion of a motor-governing controller.

It is also an object of the invention to pro-

30 vide, in a spring actuated switch, for elec-
tromagnetically retarding the closing of the
contacts.

Another object of the invention is to pro-
vide, in a motor-accelerating device, for pre-

35 determining the operation of a plurality of
circuit-making elements.

Other objects of the invention will become
apparent when the following description is
read in connection with the accompanying

40 drawing, in which: '

The single figure is a diagrammatic show-
ing of the invention connected in a motor-
accelerating system.

In the system illustrated, a well known

45 type of direct-current motor 1, provided with

a shunt field winding 2 and an armature 3,
is shown connected to a suitable source of
power supply. Asshown, the shut field wind-
ing 2 is connected directly across the source
of supply, while the armature 8 and resistors
5,6 and 7, all arranged in series, are also con-
nected across the source of supply. In order
to control the flow of current in the arma-
ture, a switch is provided. A plurality of ac-
celerating switches or contactors 8, 9 and 10
are employed for shunting the resistors 5,
6 and 7, respectively.

In order to control the operation of the
accelerating contactors 8, 9 and 10, a piv-
otally mounted armature 11 is provided on
which a plurality of contact members 12, 13
and 14 are disposed to make contact with
a plurality of fixed contact members 15, 16
and 17. The fixed contact members 15, 16
and 17 are suitably secured to a base member
34 and arranged, as illustrated, so that, as the
armature 11 passes over the base member 34,
the contact members 12, 13, 14 will succes-
sively malke contact with contact members 15,
16 and 17, respectively.

The time elapsing between the establish-
ment of contact between the respective con-
tact members is dependent upon the spacing
between the stationary contact members and
the speed with which the armature 11 is actu-
ated. Since the circuits established by the
contact members 12 and 15, 13 and 16 and 14
and 17 are utilized for energizing the actu-
ating coils of the accelerating confactors, the
contactors will close in a predetermined se-
quence to short-circuit the resistors 5,6 and 7,
respectively.

In order to bias the armature 11, which is
pivotally mounted on the shaft 18, to a cir-
cuit-closing position, a coil spring 19 is se-
cured between a stationary post 20 and the
shaft 18. TFurther, with a view to holding
the contact-carrying armature in its open-
circnit position against the effort of the bias-
ing spring 19, a solenoid 21 is provided which
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operates a ratchet member 22 that, in turn,
meshes with a gear wheel 23 secured to the
shaft 18." The solenoid 21 may be energized
by a circuit extending through an interlock
24 on the motor switch 4 which closes when
the switch opens, thereby opening the arma-
ture 11 and 1ts contact members. Therefore,
every time the motor 1 is stopped and the
motor armature is deenergized, the armature
11 will be set in its starting position. In ac-
cordance with this arrangement, when the
switch 4 is closed to start the motor, the cir-
cuit to the solenoid 21 will be deenergized,
permitting the spring 19 to bias the armature
11 to its circuit-making position.

In order to retard the actuation of the
armature 11 by the spring 19, an electromag-
net 25, having a winding 26 and a core mem-
ber 27, is provided. The magnet is so dis-
posed that the armature 11 must pass over the
face of the core member 27. -

When the electromagnet is energlzed the
armature 11, which may ~ be constructed of any
suitable. magnetic material, will be pulled
down on the face of the magnet core 27 and
thereby have its travel towards the circuit-
closing position.retarded. In order to inter-
mittently energize the coil 26 of the electro-
magnet, a well-mown type of circuit inter-
rupter 28 is employed. The interrupter com-

prises a coil 29, an armature 80, and an ad-.

Justable contact point 31 connected in series-
circuit relation with the coil 26 of the electro-
magnet 25 and the bridging member 32 on the
switch 4, so that the cireuit Wlll be established
when the switch is closed to start the motor.

Therefore, when the switch 4 is closed to
start the motor, the solenoid 21 will be de-
energized to release the armature 11 so that
it may be closed through the effort of its bias-
ing spring 19, butina cmuch as theinterrupter
allows intermittent energization of the elec-
tromagnet 25, the speed at which the arma-
ture 11 will close the accelerating switch cir-
cuits will be retarded. BV achustmg the con-
tact point. 31 of the interrupter the fre-
quency at which the coil 26 will be eperfrlzed
may - be 1'80111‘1ter1 thereby I'BOUL.,LYH" the
speed of travel of the armature 11 also by
changing the relative position of the sta-
honaly contact members 15, 16.and 17 on the
panelboard 34, the period ela apsing between
the closure of the accelerating contactors 8,9
and 10, may be further reg ulated

Inthe operation of the necelerat’ ng system,
a starting push button 33 is closed ‘which
establishes a circuit through the uctuatmff
coil ‘of the starting switch 4 causing that
switch to connect the armature 3 of uhe motor
1 and the resistor sect: ons 5, 6'and 7 in series
relation with the source of 130*Ver'

When the switch 4 closes, interlock 94: n-
terrupts the circuit through the solenoid 21
which opens the accelerating device, thereby
permitting the biasing spring 19 to actuate

the contact-carrying armature 11 to. its cir-
cuit-closing posntlon The circuit for ener-
gizing the electromagnet 25 is established
through the bridging “member 82, carried by
the switch 4, and The inter rupter. The speed
at which the armature 11 will travel will al-
low a period of time to elapse between the
closure of the contact members, 12 and 15, 13
and 16 and 14 and 17, and the accelerating
contactors or switches 8, 9 and 10 respec-
tively.

‘Vhen the accelerating contactors closb, the
resistors 5, 6 and 7 will be shunted in sequence,
penmttmg the motor 1 to be brought up to
full operating speed. In this embodiment
of the invention, the armature 11 will remain
closed as long as the motor is energized, but,
as soon as the switch 4 is open, as " described
hereinbefore; through the operation of sole-
noid 21, the arma’mre 11 will be returned to
its circuit-interrupting position and be ready
to function whenever tl?e motor is restarted.

While I have illustrated and described a

particular embodiment of my invention, it is’

intended that all matter contained therein
shall be mternreted as illustrative and nct in

a-limiting sense, since, manifestly, the same

may be considerably varied without depart-
ing from the spirit of the invention, as set
forth in the appended claims.

1 claim as my invention:

1. A circuit controller comprising an elec-
tromagnet, a contact-carrying armatme dis-
posed to move across the face of the magnet,
means for constantly biasing the armature to-
ward a predetermined circuit-closing posi-
tion, means for intermittently energizing the
maghe‘c to retard the movement of the con-
tact-carrying armature as it moves across the
face of the magnet and means for moving
the armature to a circuit-interrupting - posi-
tion against the action of the biasing means.

2. In a circuit-controlling device, in com-
bination, an electromagnet, a pivotally
mounted contact-carrying armature disposed
for movement across the face of the magnet,
aplurality of contacts adjustably mounted on
the controller for energizing the contacts car-
ried by the pivotally mounted armature, a
resilient member biasing the armature into
circuit-closing position, an adjustable mag-

netic circuit interrupter for controlling the
eﬂerf“lmtmn of the electromagnet to retard
the movemenf of the contact-carrying arma-
ture and electromagnetic means for actuat-
ing the armature to a circuit-interrupting po-
sition.

8. In a control device, in combination, an
electromagnet, a source of current for ener-
gizing the - magnet, a plurality of spaced con-
£a acts, an armature having a plurality of con-
tacts:cooperating with said spaced contacts
and dlsposed to move across the face of the
magnet into a plurality of successive circuit-

dosmo pos1tlons, means for moving said :
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armature, and means for controlling the ener-
gization of the magnet to cause it to function
intermittently, thereby to provide a definite
time interval between successive circuit-clos-
ing positions.

4. In a control device, in combination, an
electromagnet having a face, a contact-carry-
ing armature arranged to move across the
face of the magnet, electromagnet means for
holding the contacts and the armature in an
open circuit position, means for continually
biasing the armature toward a predetermined
circuit closing position and means operable
when said electromagnetic means are de-
energized for intermittently energizing the
electromagnet to effect a step-by-step move-
ment of the armature in response to the
biasing means.

5. In a control device, in combination, an
electromagnet having a face, a contact-carry-
ing armature arranged to move across the
face of the magnet, means for continually
biasing the armature toward a predetermined
circuitclosing position,electromagneticmeans
for holding the armature in a given position
against the biasing effect of said first named
means and means for intermittently energiz-
ing the electromagnet upon deenergization
of said electromagnetic means for effecting
a step-by-step movement of the armature in
response to the biasing means,

6. In a control device, in combination, an
electromagnet having a face, a source of cur-
rent for energizing the magnet, a contact-
carrying armature arranged to move across
the face of the magnet into a plurality of
successive circuit-closing positions, means
for continually biasing the armature to the
circuit-closing positions and means for con-
trolling the energization of the magnet to
cause it to function intermittently thereby to
provide a definite time interval between suc-
cessive circuit-closing positions.

7. In a control device, in combination, an
armature, a contact finger carried by the
armature, a contact member disposed to re-
ceive the contact finger carried by the arma-
ture, a spring arranged to bias the armature
in a pretermined direction to establish en-
gagement between the contact finger and
member, a holding magnet opposing said
spring for holding the armature in a given
position, a magnet disposed in cooperative re-
lation with the armature, and means for de-
energizing said holding magnet and for in-
termittently causing the energization of the
magnet to effect a step-by-step movement of
the armature.

8. In a control device, in combination, an
armature, a plurality of contact fingers car-
ried by the armature, a plurality of spaced
contact members disposed to successively re-
ceive the contact fingers carried by the arma-
ture, a spring disposed to bias the arma-
ture in a predetermined direction to suc-

3

cessively establish engagement between the
contact fingers and the contact members,
a magnet arranged in cooperative relation
with the armature, and means for intermit-

tently causing the energization of the magnet , o

to effect a step-by-step movement of the
armature.

In testimony whereof, I have hereunto sub-
scribed my name this 12th day of September,

1927.
WILLIAM F. EAMES.

-1
[ 4]

100

110

120

125

130



