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" Be it known that I, Cuarues D. KxniesT,
a citizen of the United States, residing at

Schenectady, county of Schenectady, State |
of New York, have invented certain new-
and useful Improvements in Motor-Control-.

ling Devices, of which the following is a
specification. S

b -
r -

This invention relates to devices for con-

trolling electric motor circuits and has forits

object the provision of circuit controlling

means whereby the motor may be stopped
and started, and the speed varied in a reli-

able, safe and efficient manner,

. In the operation of certain types of ma-

chines, it is highly desirable that the speed.

of the machine be beyond the control of the

operator. It is also desirable that the speed

20

30

39

itself be variable. This is particularly. true
of printing presses in which the work will

sometimes permit of one speed and some-

times another, while the speed must be main-

tainéd constant during the performance of a
specified piece of work.

In carrying out my invfent'ion,' I provi'de
means of connection with a starting rheostat

whereby the speed will automatically be

brought to a predetermined point as soon as
the controlling element of the starting rheo-
stat reaches a certain definite position, which
will usually be the running position. I also
provide means whereby the spead, which the
motor will automatically assume may be va-
ried and the arrangements are such that
when the motor is started it will automatic-

ally come up to the speed at which it was

- running before it was last shut down. The
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‘most desirable method of varying the speed

of the motor is by varying the field strength
and it is necessary when the motor is started
that the field be of maximum strength. 1
therefore provide means whereby when the
line switch is closed, the field will be auto-

" matically brought to its maximum strength,

45

and as soon as running conditions are estab- |

lished, the field strength will automatically

~ be varied so as to give the desired speed.

a0 .

In the -accompanying- drawing 1 have
shown my invention embodied in a type of
circuit controlling device best adapted for

printing press control.

"The particular printing press controller

~ herein shown and described forms the sub-

ject matter of a patent issued o William C.
Yates; No. 857,142 A detailed description

- of thi% particular--ucontro'ller then is unneces-

sary since it forms no part of my invention.
In general, however, it consists of a starting

resistance 1 provided with a seriesof contact

studs 2 and reversing. studs 8, the latter be- 60

‘ing less in number ‘than the former -and be-

ing connected with the first three of the
starting ‘studs. The controlling arm 4 1is
pivoted at 5 and biased to the centrsl posi- .
tion shown in the drawing by a double-act- €5

‘ing spring 6 while a reétaining magnet 7 1s

arranged to hold the arm 4 in running posi-
tion in the usual manner. When the con- .
trolling arm 4 is moved to the right, the
motor will be started cutting out the re- 70
sistance 1 in thé usual way until the magnet

7 is reached where the resistance is:short-
¢ircuited. During the starting operation
the direction of current will be as follows: .
from the line at L through the conductor 8, 715
arm 4, conducting segment 9 thence by con-
ductor 10 through .armature A, conductor
11, conducting segment 12 to. resistance 1

‘thence back to line 1. through conductor 13°
‘and series field F. Upon failure of voltage 80
the arm will return to the off position 1n the

usual way. | L
In.order that the printing press or other
machine with which this device 1s used may

be “jogged” along at a low speed, a system 85

of control is provided which is operitive .
when the controlling arm is 1n the off posi- -
tion. . This is accomplished by means of a.

‘geries of push buttons B B B ‘controlling a

control circuit represented by the mains C 86

‘(. A solenoid S is arranged. in this control
cireuit so that if any one of the buttons or

switchies B is operated, the solenoid will be
energized. The core of the solenoid is pro-
vided with two contacts D D’, each coop- 95.

“erating with a pair of contacts to control a

separate circuit. Contact D’ controls the
circuit of the retaining magnet 7 so that
when the push button. is operated, the mag-
net 7-will be deénergized and allow the con- 160.
trolling arm to return to the off position.
The contact D controls the armature cireuit
during the process of * jogging”, so that -
when the button, is pressed contact D-will.
close the circuit and the direction of current 195
will be as follows: from line L through con- '

‘ductor 8 to arm 4, conducting segment 14

thence through conductor 10, armature A,
conductor 11, segment 12, conductor 19, con- o
tact D, conductor 16 throngh a portion of 110
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the resistance 1 and conductor 13 to line at
17 through the series field F. It will be
noted that the motor, when controlled by
the buttons B, has permanently in circuit a

portion of the resistance so that the motor

will be jogged along at a low speed. By
actuating the button B again so as to de-
energize the-solenoid S, the. circuit will be
open s0 that the motor may be quickly
stopped and started at a slow speed from
various points around the machine where
the buttons B may be located. The buttons
will also stop the machine at any time when
running at normal speed by deénergizing

‘the above described device is all shown
nnd described in the application above re-
ferred to.. In said case, however, the speed
i which the machine ¢ould be operated is
controlled by hand, and no provision was
maae against starting with a weakened field
nor was there any means for keeping the
speed regulatior out of the operator’s hands.
i'o accomplish this result, I provide a speed

; regulating resistance 17 which I have shown

in sertes with the shunt field F’. the motor
0 this case being of the compound wound
type although othertypes of motors may be
used without departing from the spirit of
iny 1uvention. The field resistance 17 is
varied by a controlling member 18 pivoted
av 19 50 that 1f unrestrained it will always
return by gravity or otherwise to the DOs1-
tion shiown in the drawing. In other words
it has a bias away from the full field pOsl-
tion.  This arm 1s actuated by an electro-
magnet device having two “windings 20, 21
and a dash-pet 22 is arranged to retard the
arm as 1t moves downward 1n response to its

b1as. - An adjusting screw 23 is arranged to

engage the arm 18 so as to limit its move-
ment as aesired. This adjusting screw mMay,
1T desired, be beyond the control of the op-
erator and only accessible to some person in
authority. The coils 20 and 21 are ener-
gized from the line L through conductor 8,
condyctor 24, switch 25, conductor 26 thence
ihrough the two colls 20 and 21 in paralle]
and back to line through conductor 29. The
coils being energized the arm 18 is raised
natil the field resistance 17 is all cut out.
When this point is reached the switch 26’
1 the circuit of the solencid 21 is opened
oy an insulated finger 27 on the controlling
arm so that only one coil is acting on the
core, but this is sufficient to hold it in =
raised position. The motor is now started
with the full field, either by means of the
switches B or.by moving the arm 4 toward

running position.  'When operating by means |

of the switches, the field strength” is not
‘aried but when the controlling arm 1s
moved over so as to give the motor full
speed, it opens the cireult of the

!
_ magnet 20
4t the switch 25 when vunning conditions |

640,184

are established, 4. e., when the arm 4 reaches
the retaining magnet 7, an insulated finger
28 opens the switch 25." Both solenoids be-
ing deénergized, the arm 18 will drop
against the retarding influence of the dash-
pot until it engages the secrew stop 23. This
movement of the arm will, of course, weaken
the field of the motor, and in the present
case, speed up the machine. It will thus

‘be seen that I have provided means for
automatically varying the speed of the

motor so as to place it beyond the control
of the operator, and at the same time the
field of the motor will have full strength at
starting. _ |
While T have described my invention in
connection with a particular type of motor,
namely, one adapted for printing press con-
trol, and described in the previous applica-
tron, 1t should be understood that it is in no
sense limited to this particular application,
it being shown in thi$ connection prinei-
pally for purposesof illustration. It should
also be understood that many changes will
suggest themselves to those skilled in the

art, all of which will come within the spirit

01 my invention in so far as they fall with-
1n the scope of the claims annexed hereto.
What 1 claim as new and desire to secure
by Letters Patent of the United States, is —
1. The combination with an electric motor
and a starting rheostat therefor, of means
mdependent of said rheostat for CRUSING
the speed of said motor to be automatically
and gradually varied a predetermined
amount when the controlling element of the
rheostat reaches a certain position and means
for changing the amount of said variation.
2. The combination with an electric motor
and a starting rheostat therefor, of means
independent of said rheostat for automatic-
ally. and gradually increasing the speed of
sald motor a predatermined amount when
the controlling elément of the rheostat
reaches running pdsition and mesns for
varying the amount of said increase
3. The combination with an electric motor
and a starting mechanism therefor, of means
for automatically and gradually varying the
strength of said motor when the start-
ing mechanism occupies a certain fixed posl-
tion and means for changing the amount of
sald varlation.

4. The combination with an electric motor

and a starting mechanism therefor, of a
field resistance, means independent of said
starting mechanism - for automatically and
gradually increasing said resistance when
the starting mechanism reaches running po-
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sition and means for varying the amount of 125

sald increase.

5. The combination with an electric motor
ana a starting rheostat therefor, of a field
resistance, a controlling member therefor
having a bias away from full field position,

130
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" sistance having a controlling member biased
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and means cbntm];led by the current fi}r al-

tomatically moving said member to full field
POSIEION. .

5. A controlling device for electric eir-

cuits comprising a starting resistance, a con-
trolling element therefor, a speed regulating
yesistance, means independent of said con-
trolling element for automatically and grad-
ually. varying said latter resistance a pre-
determined amouni when the stariing ele-
ment is moved to running position and
means for changing the amount of said vamn-
ation. o -

7. A controlling device for electric motors
comprising starting mechanism, a field re-

to a predetermined position, and means con-

trolled by the starting mechanism -for auto-
“matically causing said controlling member
toc move to a second predetermined position

and return in response to iis bias.

S. A controlling device for electric motors
comprising starting mechanism, a field re-
sistance having a controlling member biased

away from the full field position, and means

controlled by the-starting mechanism for
causing said controlling member fo auto-

matically move to the full field position and

veturn in response to its bias.

9. A controlling device for electric motors
comprising starting mechanism, a field re-
sistance having a controlling member biased

“away from the full field position, means for

causing said contrelling member to auto-
matically move to the full field position,
and means controlled by the starting mech-
anisim for causing said member to return in
response to its bias. _ -

10. A conirolling device for electric mo-
tors comprising a starting resistance, 8 con-
trolling element therefor, a field resistance
having a controlling member biased away

from the full field position, an electromag-

netic device for moving said member toward
the full field position, and means for de-
energizing said device when the controlling

element of the starting resistance reaches

running pesition. .
11. A controlling device for electric 1mo-
tors comprising a starting resistance, a ¢cn-

‘trolling element therefor, a field resistance

having a controlling member biased away
from the full field position, an electromag-
netic device energized when the line circuit
is closed for moving said member to full
field position and deénergized aliowing it to
return in response to its bias when the con-

trolling element of the starting resistance.

reaches running posiiion.

12. A controlling device for electric mo-
tors comprising a starting resistance, a con-
trelling element therefor, a field resistance
having a controlling member biased away
from the full field position, an electromag-

-+
L[ ]

“determined

field resistance

&3

netic device for moving said member toward

the full field position, means for partially

deénérgizing said device when the member

deénergizing the device thersby permif’ing
the member to respond to its bias when tne

controlling element of the starting resistance

reaches running position.

13. A controlling device for electric mo-
tors comprising a starting mechanism, 2

speed regulating resistance having a control-
ling member biased to & predetermined po-
sition, means controiled by the starting
mechanism for automatically causing said

65

‘reaches said position, and means for totally

o

contrelling member to move from said pre-

determined position and refurn in response
to its bias, and means for verying said pre-
position. '

14, A controlling device for electric mo-
tors comprising a starting méchanism, a
field resistance having a controlling member
biased to a predetermined positicn away
from full field, means controlled by the
starting mechanism for causing said control-
ling member to automatically move to the
full field position, and means for varying

| said predetermined position.

~15. A controlling device for electric mo-
tors comprising & starting mechanism, 2
%aving a controlling member
biased to a predeiermined position away
from full field, means conirolled by the

starting mechanism for causing sald con-

trolling member to automatically move io
the full field position and return in response
to its bias, and means for varying sald pre-
determined position. -

16. The combination with an electric mo-
tor and a starting rheostat therefor, of
means whereby the motor may be eonirolled
through a portion of the starting resistance

with the controlling elen.ent In starting po--

sition, and mea: s for causing the speed ox

“said motor to be sutomatically varied a pre-
“determined amount when the .controiling

member of the rheostat is moved from said
J;OS1E101L.
17. The combination with an electric mo-

tor and =2 starting rheostat therefor, of

means whereby the motor may be controlled
through & portion of the starting resistance
when the controiling arm of the rheostat 1s
in the off position, and means for causirg
the speed of said motor to be automatically
varied a predetermined amount when the
controlling member of the rheostat reaches
running position. _

18. The combination with an electrie mo-
tor and a starting rheostat therefor, of a
plurality of switches. means whereby the
miotor may be controlied through a portion
of the starting resistance from said switches,
and means for causing the speed of the mo-

| tor to be automatically varled a preceter-
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ndenendently of said switches. | resisiance with the rheostatic contr roiling

o starting position, a feld resist
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