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T all whom it may concern:

FRANKLIN W. KOHLER, OF CHICAGO, ILLINOIS.

 CONTROLLING DEVICE FOR ELECTRIC MOTORS.

" Specification of Letvers Patent.

Patented April 21, 1908.

Application fled October 24, 1903, Serial No. 178,368

Be it known that I, CHARLES A. DRESSEH,

 a citizen of.the United States, residing at

~ a specification. o o :
‘This invention relates to. controlling de-
vices for electric motors, and has for its ob-

10

this description. .

Chicago, in'the county of Cook and State of
Tllinois, have invented a certain new and
“useful Improvement in a Controlling
which the following is

‘ _ Device
for Electric Motors, of

jeot to provide a new and improved device of

The 'at:companymg_draiiv‘ings illustrate one

~ construction embodying the mnvention.

15k
‘the

igure 1 is a diagrammatic view illustrat-

¥1
parts; Fig. 2 is a view of the maln con-

-t
L

- trolling solenoid ; Fig. 3 is a side view of Kig.

2 with parts broken away; Fig. 4 is a plan

20

5

view of the push-buttons or switches; Hig. 5
is a sectional-view taken on line 5—5, Fig. 43

~ Fig. 6 is a sectional view taken on line 6—6,
~ Fig. 4. Fig. 7 is a view of the magnet Il as

seen from above. -~ ._
- Like letters refer to like parts throughout
the several figures. - _

- The. present invention is agié;pted to be

 used for controlling motors in connection

85

“motor comprising

&
L]

30 larly a

with any driven mechanism, and is particu-

driving flat bed and other printing presses.
"There is shown in the drawings an ordi-

nary compound wound motor, but it is of

may be used. . L
‘A controlling device is provided for the

“course evident that any other kind of motor -

_ with a core having a contact device provided

with brushes B? which - engage a serles of re- |

40

sistance contacts B? associated with the re- |

" gistance B?. There are provided certain
‘other electro magnetic devices such as the

" solenoids A and C. A solenoid or magnet I -

‘is associated with the core B’ of the solenoid

-as by means of the notches shown. The |
- core of this solenoid is normally moved for- | |
' ' 1s a resistance J*. _
the lifting of the core of sclenoid U so as 1o

50

%

permit 1t to drop.

B, and is provided with a core E* to which 1s

~ conmected an engaging device E* adapted to

engage the core B' in any suitable manner,

ward by a spring and when energized is

moved back so as to release the core B! and

-

“Back of the magnet or solenoid E are cer-

tain circuit *c_ontrollm.% devices or swifches
controlled by the core E! or a part associated |

e invention and the circuit relation of

apted to be-used with motors for

to open the circuits.

8 solenoid B provided |

nsulated from each other.
‘through switches J and J*' .and

the circuit is opened through J and J*

| therewith. One of these aircuit‘contrdllmg

devices consists of the two contacts E* and

- [5 which are normally apart but which are

brought into contact when the core E' 1s
moved by the energizing of the magnet.

The ecircuit controlled by these contacts 1s

54

one of the circuits that pass through the so-"

lenoid A. The other circuit controlling de-
vice, associated with the solenoid E, consists
of the contacts E® and the movable contacts
B7.. The contacts E7 are dssociated with a

| non-conducting piece K° which is engaged by

the core’of solenocid E. ‘A conductor E°
passes along the insulating piece K® and con-
nects contacts K7 (see Fig. 3). The circuit
controlled by these contacts is one of the cir-
cuits passing through the solenoid B. -

- Associated with the core B! of solenoid B
is a eircuit controlling device comprising the
brushes H H insulated from the core and
adapted to codperate with a series of con-
tacts. When the core is in its normal posi-

tion these brushes engage contaets H' and

H2.  After the core drops they then engage
the dead contacts H2, and the live contacts
He, H® and HS |
trolled by the core B! by means of a-projec-
tion or.the like H®.  Arcund the terminals
of this switch is a resistance H’. -

The magpet or solenoid A has a core pro-
vided with the switches I, I', I* and I

When the core is drawn up switches I and I*

are moved so as to complete the circuits at

this point, while switches I* and I* are movsd
When the core i the

solenoid is deénergized and the core falis the
circuits are opened at I and I' and closed at
1¢ and I? insulated from each other. This

solenoid A controls the circuit through the .

motor armature.
The solenoid € 1s |
which are connected the switches J, J! and J*
. When the core
of solenoid € is up the circuit is completed
opened
J2 and when the core falls
, and
elosed through J2. At the top of solenoid €

is a switeh J° around the terminals of which
This switch is operated by

through switch

“cut the resistance in circuit with said solenoid.

The series field coils of the motor are shown
at G and the shant coils at G°.  The device
is controlled and operated by a 'series of

A switeh H? 1s also con--

provided with a core to
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2.

switches 1, 2,3 and 4, located at a distant
point from the apparatus, and when the de-

- vice 1s used with a press there will be a series
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of these switches located at different points
around the press. These switches may be of
any desired style and switches 1, 2 and 4, as
herein shown, consist of a push-button (see
Fig. 5) returned to its aormal position by a
spring, and adapted when pressed to engage
spring contacts to close the circuit. This
arrangement perimits ‘the full solenoid cur-
rent to pass through the switches.

The switch 3 is lustrated in Fig. 6, and
consists of a push=button connected to a
pivoted condueting piece K.

When the push-button K3

between said contacts. When the switch 3
1s operated the circuit between these contacts
1s broken. The current is admitted to the
device through the terminals X and Y of the
main switch. R ]

When the ‘circuits are properly connected

and the starting switch 1 is operated a cir-

cuit 15 completed through magnet E and its
core moved to release the core B! of solenoid
B. - The core then drops and by means of
contacts H*, H® and H* completes the circuit
through solenoid A which draws up its core

and completes the circuit through the arma-

ture of the motor. As core B! falls it gradu-
ally cuts the resistance out of the armature
circuit. To slow down the motor switch 2 is
operated to complete the circuit through
solenoid B causing it to draw up its core.
Before the core is fully drawn up, the switch
at the bottom breaks the ecircuit through
solenoid A and its core drops breaking the
motor circuit and short circuiting the motor
armature. | , -

In order to instantly stop the apparatus
the emergency switch 3 is pressed. This
opens the circuit at contacts Ig) so as to break
the circuit through solenoid A and its core
drops opening the armature circuit, and short
circuiting the armature through the resist-
ance B® This also completes a . circuit

through solenoid B, which draws up its core.

To reverse the motor switch 4 is operated.

This first completes the circuit through solen-

oid C, which draws up its core and completes

the armature circuit so that such -circuit is
reversed, the current passing to the arma-
“ture through the resistance B°. When the
finger is removed from the switch it is opened:

and the moator is stopped. The motor cir-

cutt 18 shown in heavy lines and the switch

circuits In light lines. The circuits will be

~traced as follows wlhien switch 1 is operated:
from terminal X through conductor 1!,

a5 sald meguet by cenductor 11 to conductor G |

‘through contacts K, to switch 1, thence by |

conductor 1* to the magnet E, thence through

This conduct-
ing piece Is provided at the other end with a |
- push-button K2
1s pressed the connecting piece K! engages -
the contacts K so as to complete the circuit |

885,147

and thence to terminal Y. The energizing
ot magnet K releases the core B! and it drops.

When the brushes H engage contacts H*
and H® a circuit 13 completed through the
solenoid A which is traced as follows: from

terminal X through conductor 1! to con-
tacts Ik; thence by conductor A to contacts

H? thence through brushes H to contact H?,

thence by conductor A to the switch at the

back of magnet E, which remains closed as
long as switeh'1 is closed, and then by con-

70

T
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ductor A to solenoid A, and thence by con- -

ductor A to conductor G, and thence to ter-

minal Y. The solenoid A is now energized
and pulls up its core completing the circuit

through the srmature of the motor which is
traced as follows: from terminal X by con-
ductor (x to switch I, thence by conductor G

8{

to the armature of the motor, thence by con- -

ductor (x to contacts B?, thence through the
contact device on the end of core B! to the
contacts B* on the right, thence by conduc-
tor G to switeh I', thence by conductor G to

39

termiral Y. When the brushes H pass to

contact H° the circuit. through the switch at
the buck of solenoid K is cut out of the cir-
cuit tirough solenoid A, which then passes

through resistance A*and thence to the solen-
oid. When this resistance is in circuit the
current 1s sufficient to hold up the core of A
but not sufficient to pull it up. - When the

core of solenoid B reaches the limit of its

downward movement the motor will be op-
erating at full speed without resistance in the
armature circuit. - | -
When 1t is desired to gradually stop the
motor switch 2 1s operated. The circuit will
then be traced as follows: from terminal X

througn conductor 1t to conductor 2!, then
througn switch 2, and thence by conductor
2! to solenoid B, then by conductor A to con--
ductor G, and thence to terminal Y.

solenoid B is then energized and draws up its
core gradually cutting resistanceinto the ar-

‘mature circuit. .- When the brushes H pass
from the contacts’ H* and H® the cireuit
through solenoid A is broken and its core
drops, opening the armature circuit which-
connects to the source of supply; and closing
a short circuit through the armature. - This

circult will' be traced as follows: from -the

armature of the motor by conductor G to

contacts B?, then through resistan¢e B® on
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the left to switch J?, which 18 now elosed as -

the core of solenoid C is down, thence by

129

conductor G* to switch I?, associated with

the solenoid A, thence by conductor G to the
armature. The motor is now instantly

';S't-ﬁpped- When the core of solenoid BB

reaches its inifial or maximum up position its

125

movement is stopped by engagement with a

suitable stopping part. =~
When it is desired to instantly

stop' the

motor when 1t 1s running at full. speed the

emmergency switch 3 is operated.- - This breaks

130




 ing the circuit through sdenuid A '
of this solenoid Grops fmd by means o f SWILCiE
Y

-

- position the switeh I¥’ is lifted so

15

_thmuuh Ws_tﬂh 17 and econiacts K X ane

the circuit between @nntmtﬂ K, thus b

13 conmletm o, circuit through solenoid 2

which is traced as foliows: fii’“\}ifﬁ terrainal X
by conductor Gf to conductor It thence
through switeh 12 to c,ﬂﬁmmim It
Es
back of magnet E, to solenoid B, ghence by

» conductors A a},ad G to be‘Hhﬂ&l Y. _T%‘@
' F:
k

then mov red to 13;53 mitin

When t,hi., COTE T8 @heg ita mitial
8 Lo culb
the resistance Hf into the cireuib.. Ehi“ To-
sistance reduces the current but leaves it tuui-ﬂ
L

ficient to hold the core of solenoid B up, at
not suthcient o lift it. This cire
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core of solenoid B 1
position.
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all resistance would be oub of cireut .
was turned on it wnula pas..j |

| pomti{mj fﬁfziiit g
- the motor by bringing the core te this posi

X through {zmmu("wr

all times when the 2 ppamtuw is not opera-

tion, and prevents accidental aroppmg of the
core of solenoid B. .Thm} circult &isc’ Dre-
vents the motor lrom el
the cur-
rent uwa**r for any 1 waﬁ foils while 'ih_
motor 18 Up{ rating and ‘s Lhcr« tmned
again; 1t will
the bolmmq of core B would ne d
and 1
the current.
through the motor wit thout %‘e::* “mw
1113111'@ it In this construction it
falls under such conditions m*s_e:’
on, the circuit through bmef}f id B is com-
ple;tedla% soon a8 the ¢ wrrm}_u 18 furnea on,
the edre of solencid A would then be mr‘”
and the solenoid at once draws up its core.s
as to bring the parts to their inttial prote m -
‘meg it 18 deswred fo reverse
the motorthe switch 4 1s operatad. The mo-
tor ca lmm he re SVerssd BECEHE whnall bhe oovrs
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‘the current passes through it in a reverss di-
rection, thus reversing-the metor. This cir-
cuit will be traced as follows: trom :G?E‘ﬁiﬂﬁi
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its ‘maximum up position, and comprising |
two switches insulated from each other and
adapted to be moved simultaneously, said
switches adapted to make and break the
5 motor, circuit at two different points. |
-~ 3. A controlling device for motors com- !
prising an electrically controlled resistance !
in the motor circuit, controlled from ‘a dis-
~tant point, an electrically controlled switch
- 10 device in the motor circuit comprising two
~ switches insulated from each other, and

adapted to be moved simultaneously, said
switches adapted to make and break the
- mqtor circuit at two different points, a second
15 electrically controlled switch device having

two switches adapted to codperate to close |

the motor circuit when the switches of the
first switch device are open the controlling cir-
~cuits for said electricaﬁy controlled switches
~20 being independent‘of the position of. said
- switches, o
. 4. A controlling, device for motors com-
prising & 'serles of resistance contacts with re-
- sistances associated therewith, a contact de-
- 26" vice adapted to move therealong, a control-
- ling solenoid for said contact device, two so-
- lenoids each operating switches associated
with the motor circuit, two switch devices
associated with said contact device and
30 adapted to control the circuits through both
of said solenoids said switch devices adapted
‘to be operated by means of said contact de-
‘vice' when Intéermediate its'maximum up-and
down positions. R
'35 5. A controlling device for motors com-
‘prising a series of resistance contacts with re-
sistances associated therewith, a contact de-
vice adapted to'move therealong, a control-
ling solenoid for said contact device, an elec-
40 trically controlled switch for reversing the
- direction of the current through the motor
‘armature and means for preventing this re-
versal except when the contact device is in
 1ts maxumuEm up position. |
15 6. A cont‘rdl]Eng |
- prising a Series of resistance contacts with re-
sistances associated therewith, a contact de-
vice adapted to move therealong, a control-
. hngssolenoid for said contactdevice, two elec-
:50 trically controlled switches associated with

 thé armature circuit of the motor, one | | s fro:
being operated when the contact device is in

“adapted when operated to . break both of the
connections between the motor armature
~ and the source of supply, and the other
55 adapted when operated to close these connec- -
~ -tions so that the current through the arma-

other circurt.

device for motors com- |

.4ure 18 reversed, and means for controlling .

<4 885,147

sald device from a distant point the control-

Iing circuits for the electrically controlled
switches being independent of the position of

said switches. _ .
7. A controlling device for motors com-

prising a series of resistance contacts with re-
sistances associated therewith, a contact de-
vice adapted to move therealong so as to cut
resistance into or out of the motor circuit,
two circuits leading through said controlling

solenoid, one adapted to be closed at a dis-
tant point, and the other normally closed

when the current is turned on. |
8. A controling device for motors com-

sistances associated therewith, a contact de-

vice adapted to move therealong, a control-

ling solenoid for controlling said contact de-
vice, two circuits through said solenoid, one

normally open, and the other normally

closed, and means at a distant point for clos-
mng one of said circuits and for.opening the

9. A controlling device for motors com-

‘prising a series of resistance contacts with re-
. sistances assoclated therewith, a contact de-
vice adapted to move therealong, an electro -

magnetic controlling device therefor, two
electrically controlled switches adapted to be

. controlled from a distant point so as to vary

the motor circuit through the said contacts
and resistances to cause the armature to be
rotated In either direction a circuit control-
limg device associated with the contact device
and acdlapted when in one position to break
the circuit through one of said electrically
controlled switches, and when in another
position to break the circuit through the
other electrically controlled switch. |

- 10. A controlling device for motors com-

prising a series of resistance contacts with re-
sistances associated therewith, a contact de-

vice adapted to move therealong, a solenoid

60
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prising a series of resistance contacts with re-
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provided with & core to which said contact

device 1s’connected, a releasing magnet asso-
ciated with said core and adapted to be con-
trolled from a distant point, two electricallﬁ
controlled switches arranged to break bot

connections to the armature circuit and re-

verse them, and means for preventing one of

sald electrically controlled switches from
its'1nitial position. . -
| CHARLES A. DRESSER.
Witnesses:. S
' Homer L. KRrAFT,
E. K. REYNoLDS.
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