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1o all whom it may coneern.:

Be it known that I, Crarx T. Hexosg-
80X, a citizen of the United States, residing
at Milwaukee, in the county of Milwauiee
and State of Wisconsin, have invented new
and- useful Improvements in Motor-Con-
trollers, of which the following is a fall,
clear, concise, and exact desulptlon, refer
ence being had to the accompauying draw-
ing, forming a part of this specification.

My invention relates to table elevating
mechanisms for rolling mills.

In three-high rolling mills tables are pro-
vided to carry the bloom, which tables are
lowered to pass the bloom through the
lower rolls and raised to pass it through the
upper rolls.

My invention has for one of its objects’

to.promdo means whereby the table elevat-
ing mechanism may be operated by.an elec-
tric motor.

- Tt has for a further object, to provide the
motor controller with certain improved
means whereby it will automatically stop
the motor after it has run through a pre-
determined cycle.

In order to more fully explain the nature
of mv invention. I have illustrated the gen-
eval featnres thereof in the accompanying
drawing, in which—

Tignre 1 illustrates s(‘h(‘m‘ltl@ﬂ]h" a three-
high rolling mill.  Fig. 2 showd a.plan
view of the motor and the crank, and Fig,
3 illustrates diagrammatically one form of
my control system.

These @rawings merely illustr ate the gen-
eral features of my invention and other ap-
paratus, which may be used in practice in
connection with that which T have illus-
trated.” Much has been eliminated for the
purpose of simplifying the disclosure which
I make herein. and, therefore, the drawings
sheuld be considered in an illustrative sense

~and not in a limiting manner.
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T shall first describe the mechanical mech-
anism for operating the elevating tables.

The mill is provided with three rolls, 4.
5 and 6.
Anocd a table 7, and on the other side a

table 8. These tableg carry the bloom §
and pass it back and forth through the
olls, The tables are shown in the lower:

passed through the lower rolls.

Speciiication of Letters Pa Cent

When

On one side of these rolls is ar--
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is shown as now Igeated upon the table 7,
from, here xt is passed through the lower
rolls i and 6 to the table 8, ihm g‘;he wables
are raised and the bloom passed through
the upper rolls 4 and 5 back to the table 7.

the tables are again lowered this
sanie cyele of operstion is repeated. The
table T 1s mounted upon rods 10 and 11, the
lower ends of which are connected to bell

crank levers 13 and 14 respectively, which
carry counter weights 15 and 16, These

levers are mounted upon pivots 17 and 18
and are connected by a link 120 The tahle
8 is mountdd upon rods 20 and 21, the lower
ends of which are connected to bell cranle
levers 22 and 23

resr)eclwely which arve
supported upon pivots 24 and 2 "‘he% le-
vels carry counter weights ¢ (> , and are

connected by a link 29. The bdl erank 19-
vers 22 and 14 are connected by a link 3
The bell erank k,vu 23 s conxnected 10 a
crank 31 by means of ‘pltrmn 32, :The crank
may be formed by an arm 33 and g a gear 34,
between which  extends the crank pin to
which the pitman 32 is connected. The
crank. is driven by a mo{or 35 which drives
the gear 34 through pinion 36, gear 37, jack-
shaft 38. and pinion 39. In order to ele-
vate the -table the crank is votated 180 de-
grees, thereby operating the bell cranks to
raise the rods 10, 11, 20 and 21. When the
motor rotates the crank 180 degrees it is
stopped.  When it is ddsired to again lower
the tables the motor is again started and
runs -until the crank has been rvotated
another 180 degrees, or back to the position
which is illustrated in the drawing. The
elevating mechanism ‘is thus operated o
raise and lower the tables. Of course, the
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mechanical structure which is employed to

raise and lower the tables, may assume vari-
ous different forms and may be applied to
mills of different types. The peculiar mill
and table olemtlng, mechanism” which is
illustrated in the drawings, have heen se-
levtul merelv for the purpoge of itlustration.

I shall now describe the (,ontrollm, by
means of which the motor is started and

“then automatically stopped after it has oper-
gted the crank 180 degrees, o¥ performed
“some other definite ¢ycle of operation. The
scontroller is illusty afpd diagrammatically in
position, in which position the bloom; isif
The bloom’

Fig. 3. The drawing merely sho\y the gen-
eral features of the control systein in a sche-
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matic way, and various devices, which would

‘be vsed in cennection therewith in practice,

heve been discharged so as to illustrate my
invention in a simple manner, ~

1 have iltustrated a compound motor, hav-
ing an armature A, a series field ¥, and
ghunt field 8. In the motor circuit is ar-
ranged 8 brake solencid B, which controls
in any suitable manner, the operation of a
mechanical brake for holding the table ele-
vating mechanism in a stationary position.
Also in the motor eircuit are resistances Rt
and B* which are controlled by switches 40
and 41, adapted to short-circuit the same.
These switches are actuated by solenoids 42
and 48 respectively. The main motor eircuit
is controlled by main line switches 44 and
45, one on each side of the motor, which
switches are actuated by solenoids 46 and
46% respectively. I provide a switch 47,

~actuated by solenoid 48, for the purpose of

connecting a resistance 49 around the motor
armature. I also provide a switch 50, actu-
ated by solenoid 51, for the purpose of con-
necting the short-circuit around the motor
armature. The circuits controlled by the
switches 47 and 50 serve to cause the motor
to become a generator and act as a dynamic
brake when it is running under the ‘inertia
of its load, hence, these circuits would be
called the dynamic braking circuits. and in
these circuits may be included such instru-
mentalities as may be desired. The circuits
of the operating solenoids of the aforesaid
switches are’ controlled by refys » and .
The relay r-has two contacts, 52 and 53,
which are actuated by solenoid 54. When

-the relay is dednergized contact 53 is closed,

and when it is energized contact 52 is closed.
Relay " is provided with contacts 53. 6.
which are actuated by solenoid 57. When
relay ¢ is deénergized contact 56 is clogsed.
and when it is energized contact 55 is closed.
The, contacts of relay » and #° control cir-
cuits leading to the operating solenoids of
the several switches. TIn circuit with the

_solenoids 54 and 57 arve resistances 58 and

59, which prevent sufficient current flowing
through solenoids 54 and 57 for them to
raise their plungeérs. When these resistances
are short-circuited, solenoids 54 and 57 will
raise their plungers and then the resistances
58 and 59 may again be inserted in circuit
with the solenoids 54 and 57, as these re-
sistances will permit sufficient current to
flow through the solenoids to hold their
plangers in a raised position.

The operation of the switches to start the

motor is directed by means of a master con-
troller M. Tt is assumed that the master
controller is of the drum type, and a plan
of this controller is illustrated in the draw-
ing. Extending on both sides of the dram
is a segment g, on the left hand side of the
drum are segments b, ¢, 4 and ¢, and on the

In unison with the motor.
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right hand side segments £, ¢, & and 4, in the
middle of the drum a segment % = These
segments are adapted to engage stationary
contact fingers, whicli are shown by cireles
arranged in alinement down the cenler of
the controller. The controller is illustrated
in the central or off position. Tt may be
moved to bring either the right or left hand
segments into engagement with the fingers.
Tf it be moved to bring the rvight hand seg-
ments into engagement with the fingers, the
tables will be raised, and if it be moved to
bring the left hand segments intp engage-

ment with the fingers the tables will be-

lowered. The drum has three positions on
cach side -of the central position. These
positions are indicated by dotted lines.

The motor is automatically stopped by

means of a limit switch L, which is diagram--

matically illustrated in the drawing. The

limit switeh has a rotatable arm 60, which

is illustrated by dotted lines. This arm is
connected or geared to the motor, or mecha-
nism operated thereby, so as to be rotated
The arm carries
on one side of its pivot two electrically con-
nected brushes 61 and 62, and on the other
side two electrically connected -brushes 63
and 64. The brush 64 engages ring 65, and
the brush 62 ring 66. These rings are con-
nected to solenoids 54 and 57 vespectively of
the relays. In the path of brush 61 is buiton
67 and button 68, arranged on opposite
sides. The segments between these buttons
67 and 68, on which brush 61 travels, are
dead; in the path of brush 63 are buttons
69 and 70, arranged upon opposite sides.
The segments between these buttons on
which the brush travels, ave dead. Buttons
67 and 69, through conductor 71, ave con-
nected together, both are connected to the
contact finger of segunent ¢ of the drum
controller. Buttons 70 and 68 are likewise
connected by conductor 72, hoth are con-
nected to the contact finger ofesegment f
of the master controller. When the contact
arm of the limit switch is in the position
shown in the drawing, ne circuits are closed
thereby. ‘

Current for operating the motor is tuken
73.

I shall now describe the operation of the
controller. :

~Let it be assumed that it is desired to run
the motor to raise the table. Accordingly
the master switch is moved to bring the
right hand segments into engagement with
the contact fingers. While the controller

is in the eentral or off position, the central

contact % makes contact with its finger,
which closes the cireuit of solencid 48, which
closes switch 47. The contact finger which
is engaged by segment ¢ is connected to the
positive line through conductor 74, hence all
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the segments of the master controller are
w electrically connected to the positive. line.
The eiteuit of solenoid 48 extends from seg-
ment k throngh eonductor 75, conductor 76,
solenoid 48, conductor 77, and conductor 78
to thie negitive line. Switch 47 connects ve-
‘sistahee 49 across the motpr armature when
the master controller is in the off position.
Uune of the purposes of this switch is to
3¢ make the moter 2ct as a dynamic brake
whenever the master contréller is turned to
the off position to stop the motor before the
motor s stopped by the limit switch. When
the controller is moved to the first right
hand position, segments f and ¢ sngage their
respective seginents. Seg '
buttons 68 and 70 of ths Limit switch to the
positive line through conductor 79, Seg-
ment g connects solenoids 46 and 46* in cir-
8o caif,thereby clesing main switches 44 and 45.
The eireu " these solenoids extend from
segment ¢ through conductor 80, conductor
81, reley contact 58, and here divides, one
branch extending through conductor 82 and

- solensid 465, conductor 88, to the negative
line, and the other branch extends through

: - 84, solenoid 46, to the negative
switeh 47 is now open. The mo-
wenit extends from the- positive line
switch 45, resistance R? and RY,
solenold b, armature A, series field RO
to the negative line. The motor

i

Eot

£a8,
5
2,

£
=

he brake solenoid is energized and
s the mechanical brake. The shunt
ireuit extends from the positive line
tonductor 85 and shunt field S,
to the negative line., As the

D

" master cox
third positions, the segments A and ¢ con-
t solenoids 42 and 43 in circuit, therehy
g switehes 40.a1d 41 successively, and
ircuiting vesistances R* and B%  The
olenvid 42 extends from segment
gl conductor 86, condunctor 87, sole-
2, conductor 88, relay contact 53, con-
diictor 89;-conductor 90, to the negative line.
The cirenit of solenoid 43 extends frofr ség-
ment ¢
:i0id 43, conductor 94, conductor 88, re-
lay contact 53, conductor 89 and conductor
90, to the negative tine. The motor is now
-running gt full speed. S
- Tf it be desived to stop the motor at any
85 time before the motor -ig. atitomnitically
stopped by the limit switch, the ffaster con-
troller may be rettrned to the off position,
theteby first reinserting the starting re-
sistance, then opening the motor eircuif, and
80 fiually closing switeh 47 to connect the re-
stance 49 acrass the motor armature to
Anake the moter get as a dynamie brake.
Whez the motor is running, the arm 60 of
cthe Timit switeh is rotated clock-wise in uni-

85 son with the motor. 1t is so operdted that.

ent f connecls

tirted with all the resistaiice in cir-

roller is moved to the second and

irough conductor 91, cofiductor 99,

when the crank 81 has been rotated 180 de-
grees, thereby raising the tables, it will have
rotated 180 degrees and stopped the motor.

I shall now describe the manner in which
the limit switch stops the motor, -

As the arm 60 approaches the end of the
180 degree movement, the brush 63 momen-
tarily engages button 70, thereby bridging
said button and contact ring 65. Accord-
ingly the resistance 58 is bridged and relay
» operated. The circuit of solenoid 54, or
relay », extends from contact segment 7 of
the master switch, throngh conductor 79,
button 70, brushes 63 and 64; ting 65, con-
ducter 95, condnctor 96, solénoid 54, con-
ductor 90, to the negative line. Contact 53
now opens the circuit of solenoids 42 and

40 and 41. The resistaneces R and R? are
thus reinserted in the motot ciréuit, there-

relay » now closes the eircuit of solenoid 48,

nects resistance 49 across the mictor arma-
tute, thereby forming a dyhamic braking
circuit. The eircuit of solenoid 48 extends
from - positive line through conductor 97,
contact 52, conductor 76, solenoid 48, con-
ductor 78, to the negative line.
movément of.the arm of the limit switch
causes button 61 to momentarily engage but-
ton 68, thereby causing brushes 61 and 62
to bridge said button and contact ring 66.
The resistance 59 is now short-circuited,
theréby causing relay + to close. The cir-

from segment f, of the master switch,
through conductor 79, conductor 72, button
68, brushes 61 and 62, ring 66, conductor 98,
solenoid 57 and conductor 90, to the nega-
tive line. Contact 56 is now open and con-
tact 55 closed. Ceontact 56 thus opens the
citcuit of solenoids 46 and 46, and accord-
ingly mnain switches 44 and 45 are opened,
thereby breaking the motor circuit. Con-
tact 55 closes the circuit of solenoid 51,
thereby closing switch 50, which connects a
short-circuit across the motor armature,
thereby causing the dynamic braking action
of the motor to be increased. The circuit of
solenoid 51 extends from the positive line
through condyctor 97, contact 55, conductor

1 99, solenoid 51, contductor 78, to the nega-

‘tive line. The brushes 63 atid 61 simply
Homentarily éngage buttons 70 and 68, re-
spectively, as the arm approaches the limit
of 180 degrees movement. After the cir-
cuits of the solenoids of relays » and # are
broken at the limit switch, the solenoids 51
and 57 remain energized, the same  being
connected in circuit from segment ¢, of the
| master switch, through conductor 81, thence
“dividitigly throngh “vesistance 58 and 59,
and. solenoids 54 and 57, and then through

43, thereby causing the opening of switches

‘by slowing down the motor. Contact 52 of

thereby closing switch 47. This switch con-

conductor 90 to the negative line.- These
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resistances allow sufficient current to flow
through the relay solenoid to refain the
plungers of said solenoids. The limit switch
thus acts to bring the motor to rest. The
motor is first slowed down by resistances R*
and R2, then resistance 49 is connected
across the motor and finally the motor cir-
¢uit is opened and the armature short-cir-
enited. Of course, various other arrange-

ments of the dynamic braking circuits may .

be provided. The dynamic braking circuits

. cause the motor to become a generator,
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whereby it is quickly brought to rest. The
motor 1s stopped when the crank and the
limit switch arm completes a 180 .degree
movement, and then the table is elevated.
The master switch is now returned to the

“initial or off position, thereby deénergizing

solenoids 54 and 57 and dropping relays »
and +/. To lower the tables, the master con-
troller is turned to bring the left hand seg-
ments of the master switch into contact with
the fingers. The segment b in the first po-
sition establishes: the civeuits which were
previously established by the segment g, de-
cordingly the motor circuit is closed. As
the controller is moved to the second and
third left hand positions, the segments ¢
and d cause the operation of the resistance
switches 40 and 41 in the same manner as
seements 2 and < The metor is thus start-
ed, and as the crank is rotated through 180
degrees movement the {ables are lowered.
The segment ¢ engages its contact, thereby
closing  civenit from the positve line
threugh conductor 100 to contact buttons 67
and 60, The contact button 69 is° momen-
tarily eneawed by the brush 63, and contact
butten 67 is sinnlarly engaged by brush 61,
as the contact arm of the limit switch ap-
proachies the Timit of 180 degrees movement.
Accordingty veluys » and r* are pgain op-
erated in the manner previously described.
thereby stopping the motor at the end of
180 degrees wovement. The tables are thus
lowered. .

Of course, vavious changes may be made
in the control system which T have illus-
trated in the drawing without in any vay
departing from my invention as defined by
the claims presented herewith.

The drawings merely show one form
which the controller may assumeé.in prac-
tice. and it is obvious that wvarious other
structures may be devised to accomplish the
same results.

What I claim as new and desire to secure
by Tetters Patent is:— .

1. The combination with an elevating

table of a rolling mill, of means for raising
and lowering said table, a motor for oper-
ating said means, an electromagnetically op-
erated switch for starting said motor, an

electromagnetically operated switch for
connecting a - dynamic braking circuit

1,082,589

around said motdr, a relay for controlling
the operation of said switches, and a limit
switch for causing said relay to operaie to
stop said motor when said table is in its up-
per or lower position.}.. ’

9. The combination with an elevating ta-
ble of a rolling mill, of means for raising
and lowering said table, a motor for oper-
ating said means, an electromagnetically op-
erated switch for starting said motor, an
electromagnetically operated switch for con-
necting a dynamic braking circuit around
said motor, a relay for controlling the op-
eration of said switches, a limit switch for
causing said relay to operate to stop said

‘moter when said table is in its upper or

lower position, and a master switch for con-
trolling said electromagnetically operated
switches. " '

3. The combination with an elevating ta-
ble of a rolling mill, of means for ralsing
and lowering said table, a motor for operat-
ing said means, electromagnetically oper-
ated switches for starting said motor, elec-
tromagnetically operated switches for estab-
lishing a dynamic braking circuit for the
motor, and a limit switch movable in unison
with the motor in a single direction for
causing said switches to stop the motor to
bring said table to rest in its extreme upper
and lower positions, said limit switch being
adapted to. first cause certain of said switches
to operate to slow down the motor and then

cause other of said switches to operate to -

stop the motor. =~ -

4. The combination with an elevating ta-
ble_of-a rolling mill, of means for raising
and lowering said table, a motor for oper-
ating said means, electromagnetically oper:
ated switches. for starting said motor elec-
tromagnetically operated switches for es-
tablishing a dynamic braking circuit for the
motor, relays for controlling said switches,
one of said relays being adapted to cause

certain of said switches to slow down the
motor, and the other relay bejng adapted to .

cause other of said switches to stop the mo-
tor, and a limit switch movable 1n unison

70
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with the motor for causing said relays to-

operate successively to stop the motor when
#ald table is in its upper or lower position.

5. The combination with an elevating ta-
ble of a rolling mill, of means for raising
and lowering said table, a motor for operat-
ing said means, electromagnetically oper-
ated switehes for starting, said motor, elec-
tromagnetically ¢nerated switches for estab-

‘lishing a dynamic braking cirenit for the

mntor, relays for controlling said switches,

jone of said relays being adapted to cause
certain of said gwitches th slow down the

raotor, and the other relay being adapted to
cause other of said switches to stop the mo-
tor, and a limit switch movable in unison

 with the motor for"causing said relays to op-
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etate successively to stop the motor when
sakd (able 1s in its upper or lower pogition,

and o master switch for controlling said
electromaguetically operated switches,

6. In a controller for electric motors, in
cotibination, an -electromagnetically oper-
ated switch for controlling the motor cir-
cuit; an electromagnetically operated switch
for- establishing a dynamic braking cireuit
for the mwtor, a relay for controlffng said
switches; and « limit switeh movable in uni-
soil with the motor, said limit switch, when
moved o predetermined distance, being

addpted to eiuse said relay to operate to”

stop the motor, .
7. In a controller for electric motors, in

switclies for starting the motor, electromag-

netically operated switches for establishing |-
4 dynami¢ braking circuit, relays for con-*
trolling said switches, one of said relays be-’

ing arranged to cause certain of said start-
g afid braking switches to slow down the
miotor; dnd the other of said relays being ar-
rangéd ¢ caiigse other of said starting and
braking switches to stop the motor, and a
limit §witeh movabléin unison with the mo-
tor; sdid Himit switch, when moved a prede-
termitied distance, being arranged to cause
said relays to operate successively, .

8. In a controller for electric motors, in
combination, electromagnetically ' operated
switches for starting the motor, electromag-
netically operated switches for establishing
a dynamic brakin
trolling said switches, one of said relays be-
ing arranged to cause certain of said start-
ing and braking switches to slow down the
motor, and the other of said relays being ar-
ranged to cause other of said starting and
braking switches to stop the motor, and a
Jdimit switch movable in unison with the mo-

circuit, relays for con-

tor, said limit switch, when moved a preda-
termined distance, being arranged fo cause
said relays t¢ operate successively, and
master switch for controlling the civeuifs
the operating windings of said elechroma
netically operated switches. :

9. In combinstion s motor, a crank opes
ated thereby, an electesmaguetically - BG
ated switch for starting the
tromagnretically operated s
lishing a dynamic braki
motor, & relay for cosntrall
and & limit swits
the motor snd ‘mrins
to gperate to stop £
is in a predetermine
ter switch for controlitag said eleciromegs
netically operated switches, SR

10. In combination a motor, s crank op-
crated thereby, electromagnetically “oper-
ated switches for stawting the motor, elec-
tromagnetically operated switches for es-
tablishing dynamic braking circuits for the 65
motor, a pair of relays for controlling said .
switches, one of said relays being arranged
to cause certain of said starting and brak-
ing switches to slow down the motor, and
the other of said relays being arranged to 70

s

cause other of said switches to stop the mo-

tor, and a limit switch movable in unisen
with the moter, said limit switch being ar-
ranged to cause the successive operation of
said relays to siop the motor when said 78
crank is in predetermined positions.

"In witness whereof, I have hereunto sub-
scribed my name in the presence of two wit-
nesses.

HENDERSON,

CLARK T,
‘Witnesses: -
F. 8. Wsorr,
R. M. Vax Viermr



