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This invention relates to improvements in
motor controllers.

Controllers embodying the invention while .

not. limited thereto, are especially advan-
tageous for motors employedp to drive print-
ing presses. : o

~ An object of the invention is to provide a
controller whereby a single motor may in
some instances be advantageously employed

*0 in lieu of the customary two motor drive to

15

20

3 induction type having a primary P to
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afford operation of the press at the slow
speeds desired for inching, ete., and at the
higher speeds desired for printing.
Another object is to provide for such con-
trol by simple and efficient- means.
Another object is to provide for operation
at & number of different slow sp@egs selec-
tively and for maintaining the motor speed
in each instance substantially constant.
Another object is to provide for plugging
of the motor and for restricting variation
of the resistance of the motor circuit during
plugging. :
Other objects and advantages of the in-
vention will hereinafter appear. '
The accompanying drawing illustrates dia-
grammatically one embodiment of the inven-
tion which will now be described, it being
understood that the invention may be em-
bodied in other forms falling within the scope
of the appended claims. : -
Referring to the drawing, there is illus-
trated therein a motor M to be controlled.
This motor is illustrated as of a polyphase
: sup-
plied from a three phase circuit I# I L3,
and having a secomfhry S to be controlled
through the medium of greups of resistances
r, 7%, each group including resistance for each
hase.
P Resistance 7 is embodied in a rheostat R
comprising a crosshead 1 to be operated by
8 piﬁ)t motor 2. 'As will be understood, the
crosshead is 'movable by the pilot motor to
exclude or include the resistance according

~to the direction of operation of said pilot

" motor, and-in' like decrements or increments

5

in the several phases of the motor circuit, for

- epeed "variation at will. The" crosshead 1-

has a portion 8 fixed thereto. but insulated:

-therefrom which is adapted to enga

1828, Berial No, 281,917,

con-
tacts 4, 5, 6 and 7 selectively according to
the position of said crosshead and to bridge
each of said contacts with a contact strip 8
engaged by portion 3 of the crosshead in all
Ppositions. ‘

Resistance  also has associated therewith

an electroresponsive switch adapted upon re-
sponse to excluds a predetermined portion
of said resistance for high torque starting.
Switch 9, as will appear, is energized upon
establishment of starting conrections ang is
deenergized by means of a speed responsive
device 10 immediately following starting to

.includs all rasistance .

Resistance #* is independent of rheostat R,
and as will be observed is not uniformly di-
vided between the three phases, but ag will
appear, the illustrated arrangement of said
resistance is not essential if control means
other than that illustrated be provided. The
control means illustrated comprises electro-

‘responsive double pole switches 11 and 12

which jointly exclude all of said resistance
and which individually short-circuit the re-
sistance of but two phases. Switch 11 which
1s provided for plugging control only is ar-

-ranged for response upon starting of the

motor whereby the resistance #* is immedi-
ately reduced to those
switch 12. -

Switch 12 and that portion of resistance s
controlied thereby are provided to supple-
ment the rheostat R for speed reduction and
to maintain a substantially constant reduced
speed. The switch 12 is under the control
of the speed responsive device 10 which ef-

fects energization and deenergization of said’

switch under different speed conditions ac-

cording to the setting of the rheostat cross-

‘head.- More particularly, when the rheostat
R crosshead is in its extreme right hand
position switch 12 is energized upon com-
~pletion of the motor circuit subject to de-
-energization by.the speed responsive device

10 if the metor speed increases above a given
low value. If, on the other hand, the rheo-
stat. R is adjusted for engagement of its
crosshead with contact 5 the device 10 is
rendered effective to deenergize switch 12

portions centrolled by
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only in case the motor speed exceeds a higher
predetermined value, whereas with the rheo-
stat adjusted for engagement of its cross-
head with contact 6 the device 10 is ren-
§ dered effective to deenergize switch 12 only
at a still higher predetermined speed. As
will be understood, opening of switch 12
tends to effect a decrease in the motor speed
and thus under the control of device 10 it is
10 caused to maintain the slow speed predeter-
, ginagd by the position of the rheostat cross-
ead. :
. 'The speed responsive device 10 as illus-
trated is of the flyball governor type to bs
16 opersted by motor M, but it may in prac-
tice be of any other preferred type, as for
.example of the hydraulic type now common-
“ly employed for -operation of comtacts in
‘response to speed variations of the motor.
€0 The device illustrated is provided with con-
tacts 18, 14 and 15 to control switch 12, all
of said contacts normally bridging their re-
spective stationary contacts and being adsapt-
ed to be successively disengaged from their
26 stationary contacts as the speed of the mo-
tor increases. The sequence of operation of
these contacts is indicated by the spacings
therefrom of their respective lifting parts
- 16 which may be assumed to be collars fized
30 to rod 17. Also, the device 10 comprises a
~ contact 18 to control switch 9, said contact
normally engaging its stationary contacts
and being adapted to be disengaged there-
from to deenergize switch 9 upon initial re-
88 sponse of device 10, Further, gevice 10 com-
- prises a contact 19 controiling arrest of the
motor after plugging, said contact being nor-
mally disengaged from its stationary con-
tacts. As will appear, it is desired to have
40 contact 19 engage its stationary contacts
upon initial response of device 10 and to dis-
engage its contacts only when the motor
speed approximates zere value, and hence
contact 19 is shown as resiliently supported
45 on rod 17. >

The primary of motor M is adapted to be
connected to the supply circuit by & main
switch MS, or alternatively by a reversing or
plugging switch RS, both being electrore-
50 sponsive, and said reversing switch being un-
der the control of contact 19 of device 10.
The arrangement is such that when reversing
switch. RS is energized for plugging it is
. maintained energized by the device 10 until
55 the motor speed approximates zero value
when contact 19 is disengaged from ifs ste-
tionary contacts to deenergize said switch to

disconnect motor M from circuit. .
- ‘A push button control station of conven-
‘80 tional form ig illustrated, said station com-
prising a “safe” switch, an “inch” switch, an
“on” switch, an “off” switch, and a “stop”
switch, all of which are so designated on the

. drawing. These switches, as will be under--
9 stood, provide for all desired manual con-

trol of the instrumentalities heretofore de-
scribed. : ~ .

Certain of the electroresponsive switches
heretofore described are preferably provid-
ed with interlocking contacts, and for sim-
plicity - of illustration such contacts are
shown disgrammatically beneath  the
switches with which they sre associated,
certain of such contacts being normally
engaged and others being normally disen-
gaged. Thus, as will be understoed, main
switch MS has normally disengaged auxil-

70

(3

iary contacts 20 and 21 and normaily en- .

gaged auxiliary contacts 22, while reversing
switch RS and switches 11 and 12 have nor-
mally engaged auxiliary contacts 23, 24 and
25, respectively. o

80

Assuming rheostat R to be in the position

illustrated to include in circuit all resistancé

7, depression of the-inch button completes
circuit from line L by conductor 30 through
the safe switch by conductor 31 through
down contacts of the inch switch by con-

ductor 32 to rheostat contact 8 and strip &,
“by conductor 33 through the operating wind-

ing of main switch MS by conductor 34 to
line I8, Main switch MS is thus caused to
respond to complete the motor circuit for
slow speed operation and to effect energiza-
tion of switches 9, 11 and 12. With the main
switeh closed circuit:may be traced from the

.right hand side of the safe switch by con-

ductor 35 through the main switch auxiliary
contacts 20 by conductor 36 through the
winding of switch 11 by conductor 37 to line
L# and also from conductor 36 through the
contact 18 of the speed responsive device 10
by conductor 38 through the winding of
switch 12 to conductor 87 and line I8, Thus
switches 11 and 12 are energized to exclude
all resistance 7' from the secondary circuit
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of the motor. Also, with the main switch -

closed circuit may be traced from conductor

36 through the contact 18 of the speed re- °

sponsive device 10 by conductor 39 through
the winding of switch 9 to.conductor 37 and
line L® whereby said switch is energized to
exclude a portion of resistance » for high
torque starting. ‘ -

Immediately after the motor is thus start-
ed the device 10 responds to disengage con-

tact 18 from its stationary contact, thereby

deenergizing switch -9 for inclusion of sll
resistance » for slow speed, and if the motor
exceeds @ predetermined slow speed the de-
vice 10 responds to disengage contact 13,
thereby deenergizing switch 12. This pro-

. vides for inélusion of a portion of resistance

7 subject to removal thereof upon reduction
of the motor speed and consequent operation
of device 10 to reengage contact 13 with ‘its
stationary contacts. . SRR

While “considering the control of switch

12 let it be assumed that the rheostat is ad-

justed for engagement of the crosshead with-
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contact 5. With such adjustment of the rhe-
ostat another energizing circuit for switch
12 may be traced %rom the right hand side
of the safe switch by conductor 85 through
the auxiliary contacts 20 and 21 of the main
switch by conductor 40 through the up con-
tacts of the inch switch and thence through
the stop switch by conductors 41 and 33 to

- contact strip 8 and contact 5 of the rheostat

by conductor 42 through contact 14 of the
speed responsive device 10, and thence

+ through the winding of switch 12 to line L8,

18
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as already traced. As will be apparent, when
switch 12 is provided with such a connection
it is uneffected by operation of device 10 to
disengage its contact 13 and remains ener-
gized until the motor attains a higher slow
speed to cause device 10 to lift its contact

14. Further assuming the rheostat to be in

a position to engage its cross-head with con-
tact 6 another circuit for switch 12 may be
traced from rheostat strip-8 to contact 6 by
conductor 43 through contact 15 of device
10 to conductor 38 and thence to and through
the winding of switch 12 as previously traced.
'With such connection it will be observed that
the switch 12 is uneffected by operation of

the device 10 to 1ift contact 14 and that switch

12 remains energized pending acceleration of
the motor to cause response of device 10 to

lift contact 15. Thus provision is made for

utilizing the same switch to maintain con-
stant speed of the motor for any one of 2 num-
ber of slow speed settings of the rheostat
crosshead, and as will be apparent similar

provision may be made for an increased num-

ber of slow speed settings. Also provision is
made for maintaining switch 12 energized
independently of device 10 when the rheo-
stat crosshead is advanced to engage contact
strip 7, for this strip is connected to con-
ductor 38 and accordingly affords a shunt
for contacts 13, 14 and 15 of device 10.
Assuming depression of the on switch cir-
cuit is completed from the right hand side
of the safe switch by conductor 44 through
the on switch by conductor 45 to conductor
32 and thence through the rheostat contacts
3 and 8 by conductors 33, 41 to and through
the winding of main switch MS, as already
traced. The motor M is thus connected to

. the supply circuit and at the same time a
_circuit is completed from conductor 44

3.

£

through the on switch and the off switch by

conductor 46 through the armature ¢ of the.

- pilot motor 2 in a downward direction, re-

50

sistance 7 and the series field f of said pilot

motor by conductor 47 to line L, the arma--
ture @ and resistance 7 being shunted by a

resistance 7°. The pilot motor is thus start-
ed for gradual exclusion of resistance r, the
switches.9, 11 and 12 being energized as pre-
viously set forth, but the switch 9 being de-
energized immediately after starting. Thus

as will be understood any amount of ‘the re- -

3

sistance 7 may be excluded for gradually
bringing the motor M up to the desired specd,
the on switch being released when the desired
speed of the motor is attained.

Release of the on switch of course stops
the pilot motor and interrupts the aforede-

‘scribed energizing circuit for main switch

MS, but said main switch is maintained en-
ergized by a circuit through its auxiliary

contacts. This circuit may be traced from %

the right hand side of the safe switch by con-
ductor 35 through the auxiliary contacts 20
and 21 of said main switch by conductor 40
through the up contacts of the inch switch
and stop switch, to and through the winding
of the main switch, as heretofore traced.

If while the motor is in operation the off
switch is depressed, circuit may be traced
from the right hand side of the safe switch
by conductor 48 through the down contacts
of the off switch by ,conductor 49 through
the armature a of the pilot motor in an up-
ward_direction thence through resistance 7

and the field £ to line L*® whereupon the pilot
‘otor is energized for reverse operation to

increase the resistance in, the motor circuit
pending release of the off switch.

Stopping of the motor may be effected at
any time by depressing the stop switch
which as heretofore explained is in the main-
taining circuit of the main switch MS and
also in the energizing circuit of switch 12
whereby both switches are deenergized.

Main switch MS lin opening deenergizes
switch 11 and thus effects reinclusion of all
resistance 7! in the secondary circuit of the
motor. Also, opening of the main switch
effects completion of the energizing circuit
of the reversing or plugging switch RS, said
circuit extending from line L by conductors
30 and 50 through the contact 19 of the speed
responsive device 10 by conductor 51 through
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the normally closed auxiliary contacts 22 of -

the main switch by conductor 52 through
the normally closed auxiliary contacts of
switch 12 by conductor 53 through the wind-
ing of switch RS by conductor 84 to line

L2 Thus switeh RS is caused to respond to

reverse the power connections of the motor
for plugging, switches 11 and 12 remaining
open to include the resistance.7':for the de-
sired torque control during plugging.
Plugging action is continued until the mo-
tor approximates zero speed to cause the de-
vice 10 to release contact:19 which inter-
rupts the energizing circuit of switch RS.
Switch RS thereupon releases to disconnect
motor M and to complete the circuit of pilot
motor 2 for return of the crosshead to initial
position. This circuit may be traced from
the right hand side of the safe switch by con-
ductors 48 and 58 through the normally

closed auxiliary contacts 23 of switch RS by

conductor 54 through the normally closed

110

115

120

125

contacts 24 of switch 11 by conductor 55 to 1ae
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and through the pilot motor to line L. In

this connection it is to be noted that as the-

establishment of such circuit is dependent

upon reopening of the switch RS and release
5 of said switch is dependent upon reduction
—of the motor speed to spproximately zero
* value the crosshead is insured against return
movement during plugging, which is a very
desirable provision in many instances.

What I claim as new and desire to secure
by Letters Patent is: ‘

i¢<

1. The combination with an electric mo--

tor, of means to start said motor for opera-
tion at g relatively high speed, and means to
restrict said motor at will to any one of &
number of relatively low speeds and to main-
tain substantiallv constant low speeds, the
latter means comprising a device responsive
to variations in the motor speed and having
2 plurality of speed controlling elements and
circuit connections therefor variable for se-
lection of the motor speed to be established
and maintained by the second ‘mentioned
means, o

2. The combination with an electric motor,
of means to start said motor for operation at
a relatively high speed and speed reducing
means for said motor including s device re-
spensive to variations in the motor speed and
having a plurality of speed controlling ele-
ments and circuit connections therefor vari-
able by a part of the first mentioned means
whereby the second mentioned means may
be utilized to establish and maintain within
limits any one of & number of slow speeds
selectively. . '
8. The combination with an electric motor,

of means to start said motor and means to

restrict said motor at will fo & relatively low

15
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prising a relay to vary certain connections
for the motor and a controlling device for
said relay responsive to variations in the
motor speed and having a plurality of sets
of contacts to be selectively included in the
control -circuit of said relay to render the
second mentioned means effective to establish
and maintain different low speeds selectively.

4. The combination with' an electric
motor, of means to start said motor for op-
eration at a relatively high speed and to
effect plugging of said motor, said means
including a speed responsive device through
the medium of which plugging connections
are maintained until the motor is reduced
to substantially zero speed, and means in-
cluding said speed responsive device to en-
able reduction of the running speed of the

45
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speed at will.” -
5. The A
‘motor, of starting means therefor,a speed

" “regulating rheostat for the motor providing
for operation of the motor at different rela-
9. tively high speeds, a resistance to be included °

speed when so started, the latter means com-

motor and variation of the reduced running . Ten
SRR © Lo e means effective or ineffective at will and for

combination w1th “an electrlc selecting the speed to be maintained by said

1,874,640

in the motor circuit for a reduced speed of
the motor, control means for the latter re-
sistance whereby a reduced motor speed may
be obtained at will and maintained substan-
tially constant and plugging means for the
motor comprising an additional resistance
and the aforementioned resistance provided
for speed reduction.

6. The combination with an electric motor,
of means for starting the motor and regulat-

‘ing the speed thereof, said means compris-

;

']

ing a power operated rheostat, and means for -

plugging the motor and for controlling said
rheostat to effect its return to initial position
but only upon termination of plugging, the

last mentioned means including means-

whereby plugging is continued until the
motor speed is reduced to substantially zero
value. ' :

7. The combination with an electric motor,

€3
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of starting means therefor including a veri-

able resistance and means for commutating
said resistance -to automatically maintain
said motor at any one of a plurality of rela-
tively low speeds, said starting means be-
ing operable to effect selection of such speeds,
or to render said last mentioned means ef-
fective or ineffective at will.. .

8. The combination with an electric motor,
of starting means therefor including a vari-

20
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able resistance providing a wide range of -

speed variation of said motor, and means
for commutating said resistance to auto-

matically maintain said motor at any one of :

a plurality of low speeds, said starting means
affording push button control for startin
said motor, for rendering said last mentioneg
means effective or ineffective at will, and for
selecting the speed to be maintained by said
last mentioned means. -

9. The combination with an electric motor,
of means to restrict said motor to low speed

operation and to afford automatic regulation

to maintain said motor at any one of 2 num-

ber of selected low speeds, and starting means

for said motor operable to render said first
mentioned means effective and to select the
low speed ‘to be maintained thereby or to
render said first mentioned means ineffective
whereby said motor may be operated at a
relatively high speed. ‘ :

100
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10. The combination with an electric -

motor, of means to restrict said motor to low
speed operation and to afford automaticreg-

-ulation to maintain said motor at any one

of & number of selected low speeds, and ad-

ditional control means for said motor afford-
‘ing push button control for starting said: .

12¢

motor for rendering said first mentioned

first mentioned means. -

“11. The  combination .with an electric

“motor, of means to restrict said motor to low

speed operation and to afford automatic reg-

126
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ulation to maintain said motor at ANy One
of s number of selected low speeds, and ad-
ditional control means for said motor to ef-
fect starting thereof and operation at either
low speed under the influence of the first
mentioned means, or high speed, said addi-
tional control means including a device mov-
able at will ic a position to render said first
mentioned means effective to maintain a
given low spead or o another position to
render said first mentioned means effective
to maintain a different low speed, or o
another position fo render said motor fres
from infiuence of said frst mentioned means.

In witness whereof I have hereunto sub-
seribed my name.

EDWIN W. SEEGER.




