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UNITED STATES PATENT OFFICE. 
CLARK T. HENDERSON, OF MILWAUKEE, wisconsiN, ASSGS, E ii. 

HAMMER. MFG. Co., OF MILWAUKEE, WISCONSEN, ACORPORATION OF WISCONSEN. 
NOR, CC:...E. 

1,062,589. 
Application filed (actober 7, i908. 

To all whom, it may concern. 
13e it known that I, CIARK T. HENDER 

soN, a citizen of the United States, residing 
at Milwaukee, in the county of Milwaukee 
and State of Wisconsin, have invented new 
and useful Improvements in Motor-Con 
troller's, of which the following is a full, 
clear, concise, and exact description, refer 
ence being had to the accompanying 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 provide means whereby the table elevat 
ing mechanism may be operated by an eiec 
tric motol. 

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

In order to more fully explain the nature 
of my invention. I have illustrated the gen 
eral features thereof in the accompanying 
drawing, in which- . 

Figure 1 illustrates schematically a three 
high rolling mill. Fig. 2 shows a plan 
view of the motor and the crank, and Fig. 
3 illustrates diagrammatically one form of 
my control system. 
These drawings merely illustrate the gen 

eral features of my invention and other ap 
paratus, which may be used in practice in 
connection with that which I have illus 
trated. Milch has been eliminated for the 
purpose of simplifying the disclosure which 
I make herein, and, therefore, the drawings 
should be considered in an illustrative sense 
and not in a limiting manner. 

45 

50 

shall first describe the mechanical mech 
anism for operating the elevating tables. 
The mill is provided with three rolls, 4. 

5 and 6. On one side of these rolls is ar-, 
ranged a table 7, and on the other side a 
table S. These tables carry the bloom 9 
and pass it back and forth through the 
'olls. The tables are shown in the lower: 

Specification of letters Patent, 

passed through the lower rolls. The bloom 

--- frr is . . . . . Paterated 'Aay 23, i93. 
Serial No. 458.267. 

s 

is shown as now iocated upon the table , 
f'on, here it is passed through tie over 
rolls and (3 to the table 8, then the ables 
are raised and the bloon passed through 
the upper rolls 4 and 5 back to the taole i. 
When the tables are again lowered this 
same cycie of operation is repeated. The 
table 7 is mounted upon rods 0 and 11, the 
lower ends of which are connected to beli 
crank levers 13 and 4 respectively, which 
carry counter weights i5 and 16. These 
levers are mounted upon pivots it and 18 
and are connected by a link 19: The table 
8 is mounted upon rods 20 and 21, the lower 
ends of which are connected to bell crank 
levers 22 and 23 respectively, which are 
supported upon pivots 24 and 25. These le 
vers carry, counter weights 26, 2. and are 
connected by a link 29. The bei crank e 
vers 22 and 14 are connected by a link 30. 
The bell crank ever 23 is connected to a 
crank 31 by neans of pitman 32. The crank 
may be formed by an ari 33 and a gear 34, 
between which extends the crank pin to 
which the pitman 32 is connected. The 
crank, is driven by a motor 35 which drives 
the gear 34 through pinion 36, gear 37, iack 
shaft 38. and pinion 39. In order to ele 
wate the table the crank is rotated 180 de 
grees, thereby operating the bell cranks to 
raise the rods 10, 11, 20 and 21. When the 
notor rotates the crank 180 degrees it is 
stopped. When it is desired to again lower 
the tables the motor is again started and 
runs until the crank has been rotated 
another 180 degrees, or back to the position 
which is illustrated in the drawing. The 
elevating mechanism is thus operated to 
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 elevating mechanism which is 
illustrated in the drawings, have been se 
lected merely for the purpose of illustration. 

I shall now describe the confroller, by 
means of which the motor is started and 
the automatically stopped after it has oper 
ited the crank 80 degrees, or performed 
some other definite cycle of operation. The 
controller is illustrafid diagrammatically in 

position, in which position the bloom is Fig. 3. The drawing merely shows the gen 
eral features of the control systein in a sche 
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natic yey, and various devices, which would right hand side segments f, g, h, and i, in the 
be used in connection therewith in practice, 
have been discharged so as to illustrate my 
invention in a simple manner. 

I have illustrated a compound motor, hav 
ing an armature A, a series field F, and 
shunt field S. In the motor circuit is ar 
ranged a brake solenoid B, which controls 
in any suitable manner, the operation of a 
rechanical brake for holding the table ele 
vating mechanism in a stationary position. 
Also in the motor circuit are resistances R. 
and R", which are controlled by switches 40 
and 4, adapted to short-circuit the same. 
These switches are actuated by solenoids 42 
and 43 respectively. The main motor circuit 
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 relays and r’. 
The relay - has two contacts, 52 and 53. 
which are actuated by solenoid 54. When 
the relay is decinergized contact 53 is closed, 
and when it is energized contact 52 is closed. 
Relay '' is provided with contacts 55, 5 (3. 
which are actuated by solenoid 57. When 
relay '' is definergized contact 56 is closed 
and when it is energized contact 55 is closed. 
The, contacts of relay and 7' control cir 
cuits leading to the operating solenoids of 
the several switches. In circuit with the 
solenoids 54 and 57 are resistances 58 and 
59, which prevent sufficient current flowing 
through solenoids 54 and 57 for them to 
raise their plungers. 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 
plungers in a raised position. 
The operation of the switches to start the 

motor is directed by means of a master con 
troller M. It 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 drum 
is a segment a, on the left hand side of the 

in laison with the motor. 

middle of the drum a segment le. These 
segments are adapted to engage stationary 
contact fingers, which are shown by circles 
arranged in alinement down the center of 
the controller. The controller is illustrated 
in the central or off position. It may be 
moved to bring either the right or left hand 
segments into engagement with the filige's. 
If it be moved to bring the light hand seg 
ments into engagement with the ?ingers, the 
tables will be raised, and if it be moved to 
bring the left hand segments into engage 
ment with the fingers the tables will be 
lowered. The drum has three positions on 
each 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 switch 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 respectively of 
the relays. In the path of brush 61 is button 
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, are dead. Buttons 
(37 and 69, through conductor 71, are con 
jected together, both are connected to the 
contact finger of segment e of tile drun 
controller. Buttons 70 and (3S are likewise 
connected by conductor 72, both are con 
nected to the contact finger of segment f 
of the master controller. When the contact 
arm of the limit switch is in the position 
shown in the drawing, no circuits are closed thereby. 
Current for operating the notor is taken 

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 central or off position, the central 
contact k makes contact with its finger, 
which closes the circuit of solenoid 48, which 
closes switch 47. The contact finger which 
is engaged by segment a is connected to the 

drum are segments b, c, d and e, and on the positiveline through conductor 74, hence all 
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the segments of the master controller are when the crank 31 has been rotated 180 de 9, electrically connected to the positive. line. 
The circuit of solenoid 48 extends from seg 
ment, k through conductor 75, conductor 76, 
solenoid 48, conductor 77, and conductor 78 
to the negative line. Switch 47 connects re 
sistance 49 across the motor armature when 
the laster controller is in the of position. 
One of the purposes of this switch is to 

is make the notoi act as a dynamic brake 
whenever the aaster controllier is turned to 
the off position to stop the actor before the 
motor is stopped by the limit switch. When 
the controller is moved to the first, right 
hand position, segments f aid y engage their 
respective segmenis. Segment 
buttons 68 and 70 of the limit switch to the 
positive line through conductor 79. Seg 
inent, if connects solenoids 46 and 46 in cir 

ge cuit, thereby closing main switches 44 and 45. 
The circuits of these solenoids extend from 
segment, g thi'Gugi: conditictor 80, conductor 
8 , relay contact 56, and here divides one 
branch extending through conductor 83 and 

is sole (id 4.6, conductor 88, to the negative 
line, 2nd the other branch extends through 
coidictor 84, solenoid 46, to the negative 
ine. She switch 47 is now open. The mo 
for circuit extends from the positive line 

30 through switch 45, resisiance R and R', 
irake spenoid b, armature A, series field F, 

to the negative line. The motor 

3. 

s 

switch 
is thus 5. - 

cuit. She brake solenoid is energized and 
s: 'eleases the mechanical brake. The shunt 

field cigerii, extends from the positive line 
{ii'aiti conductor 85 and shunt field S, 
switch 44, to the negative line. As the 

4. third positions, the segments h and i con 
hect, solenoids 42 and 43 in circuit, thereby 
'cising switches 40 and 4f successively, and 
short-circuiting resistances R and R°. The 
circuit. ei silenoid 42 extends from segment 

conductor 86, conductor 87, sole 
iiii. 43, conductor 88, relay contact 53, con 
citictor 89;-conductor 90, to the negative line. 
The circuit of solenoid 43 extends from sèg 
let i through conductor 91, conductor 92, 

it soleiloid 43, conductor 94, conduetor 88, re 
lay contact. 53, conductor 89 and conductor 
90, to the negative ine. The motor is now running at fall speed. 

If it be desired to stop the motor at any 
55 time before the motor is atutomatically 

stopped by the limit switch, the haster con 
toile may be returned to the off position, 
thereby first reinserting the starting re 
sistance, then opening the motor circuit, and 

80 filially closing switch 47 to connect the re 
sistance 49 across the motor armature to 
'Inake the motor act as a dynamic brake. 

When the notor is running, the arm 60 of 
the limit switch is rotated clock-wise in uni 

85 son with the motor. 

confects 

rted with all the resistance in cir 

master conti'oiler is moved to the second and 

it is so operated that, 

gi'ees, thereby raising the tables, it will have 
rotated 180 degrees and stopped the motor. 

shall now describe the manner in which 
the linit switch stops the motor. , 20 
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 is 

operated. The circuit of solenoid 54, or 
relay r, extends from contact segment f of 
the master switch, through conductor 79, 
button 70, brushes 63 and 64 ring 65, con 
ductor 95, conductor 96, solinoid 54, con- 80 
ductor 90, to the negative line. Contact 53 
now opens the circuit of solenoids 42 and 43, thereby causing the opening of switches 
40 and 41. The resistanees R and R are 
thus reinserted in the motor circuit, there- 8 
by slowing down the motor. Contact 52 of 
relay now closes the eircuit of solenoid 48, 
thereby closing switch 47. This switch con 
nects resistance 49 across the motor arma 
tute, thereby forming a dyhamic braking go 
circuit. The circuit of solenoid 48 extends 
from positive line through conductor 97, 
contact 52, conductor 76, solenoid 48, con 
ductor 78, to the negative line. Further . 
movement of the arm of the limit switch gy 
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, 
thereby causing relay - to close. The cir- 100 
cuit of solenoid 57 of this relay extends . 
from segment 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- 105 
tive line. Contact 56 is now open and con 
tact 55 closed. Contact 56 thus opens the 
circuit of solenoids. 46 and 46, and accord. 
ingly main switches 44 and 45 are opened, 
thereby breaking the motor circuit. Con- 10 
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 15 
solenoid 51 extends from the positive line 
through conductor 97, contact 55, conductor 
99, solenoid 51, conductor 78; to the nega 
tive line. The brushes 63 and 61 simply 
Inomentarily engage buttons 70 and 68, re- 120 
spectively, as the arm approaches the limit 
of 80 degrees movement. After the cir 
cuits of the solenoids of relays and 1' are 
broken at the limit switch, the solenoids 54 
and 57 remain energized, the same being 125 
connected in circuit from segment (, of the 
master switch, through conductor 81, thence dividingly through resistance 58 and 59, 
and solenoids 54 and 57, and then through 
conductor 90 to the negative line. These i8C 
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resistances allow sufficient current to flow 
through the relay Solenoid to retain 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 R, then resistance 49 is connected 
across the motor and finally the motor cir 
cuit is opened and the armature short-cir 
cuited. 

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 is stopped when the crank and thc 
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 de?nergizing 
Solenoids 54 and 57 and dropping relays r 
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 bin the first po 
sition establishes the circuits which were 
previously established by the segment ty; ac 
cordingly the motor circuit is closed. As 
the controller is moved to the second and 
third left hand positions, the segments a 
and d cause the operation of the resistance 
switches 40 and 41 in the sane manner as 
segments h and i. The motor is thus start 
ed, and as the crank is rotated through 180 
degrees movement the tables are lowered. 
The segment C engages its contact, thereby 
closing circuit from the positive line 
through conductor 100 to contact buttons 67 
and 69. 
tarily (engaged by the brush (13. and contact 
button (37- is similarly engaged by brush 61. 
as the (') intact arm of the limit switch ap 
Iroacl:es the limit of 180 degrees novement. 

Accordingly relays r and r are again op 
lated in the layer previously described. 
thereby stopping the notor at the end of 
IS) degrees novement. The tables are thus 
lowered. 

()f course, various changes may be made 
in the control system which I have illus. 
trated in the drawing without in any way 
departing from my invention as defined by 
the claims presented herewith. 
The drawings merely show one form 

which the controller may assume in prac 
tice, and it is obvious that various other 
structures may be devised to accomplish the 
same results. 
What I claim as new and desire to secure 

by Letters Patent is:-- w 
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 

Of course, various other arrange 
linents of the dynamic braking circuits may 

The contact button 69 is momen 
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around said motoir, a relay for controlling 
the operation of said switches, and a limit 
switch for causing said relay to operate to 
stop said motor when said table is in its up 
per or lower position. . . 

2. 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 
motor 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 raising 
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 
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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 
trouagnetically 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 being adapted to 
cause other of said switches to stop the mo 
tor, and a limit switch movable in unison 

100 

105. 
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with the motor for causing said relays to operate successively to stop the motor when 
said 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 switches for starting, said motor, elec 
tromagnetically operated switches for estab 
lishing a dynamic braking circuit for the 
mntor, relays for controlling said switches, 
one of said relays being adapted to cause 
'certain of said switches '', slow down the 
motor, and the other relay being adapted to 
cause other of said switches to stop the mo 
tol', and a limit switch movable in unison 
with the motor for causing said relays to op 
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efrate successively to stop the motor when 
said table is in its upper or lower position, 
all a faster switch for controlling said electromagnetically operated switches. 

6. In a controller for electric motors, in 
coli bination, an electromagnetically oper 
ated switch for controlling the motor cir 
cuit, an electromagnetically operated switch 
for. establishing a dynamic braking circuit 

20 for the motor, a relay for controling said 
switches, and a limit switch movable in uni 
soil with the motor, said limit switch, when 
noved a predetermined distance, being 

5 

adapted to cause said 1'elay to operate to 
15 stop the motor. 

7. In a controller for electric notors, in 
combination, electromagnetically operated 
switches for starting the motor, electromag 
netically operated switches for establishing. 
a dynamic braking circuit, relays for con 
trolling said switches, one of said relays be 

20 

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 

25 ranged to cause other of said starting and 
braking switches to stop the motor, and a 
limit switch movable in unison with the mo 
tor, said limit switch, when moved a prede 
termined 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 

35 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. 

40 ranged to cause other of said starting and 
braking switches to stop the motor, and a limit switch movable in unison with the no 

3) 

circuit, relays for con 

tor, said limit switch, when moyed a prede 
termined distance, being arranged to cause 
said relays to operate successively, 3rd E. g.: 
master switch for controlling the circuits of the operating windings, of said electronag 
netically operated switches, - 

9. In combination a motor, a 
ated thereby, ar. ejecÉrainag. 
ated switch for starting f tromagnetically operated S 
lishing a dynaraic braki 
motor, a relay for co-stroig, 
and a limit swith noyable : 
the motor and "argaigei to : 
to operate to stop Rotor 
is in a predeteriained pos 
ter switch for controiting 
netically operated Switches. - 

10. In combination a motor, a crank op 
erated thereby, electromagnetically oper 
ated switches for starting 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 

i elecki 

cause other of said switches to stop the no 
tor, and a limit switch movable in unison 
with the motor, said limit switch being ar 
ranged to cause the successive operation of 
said relays to stop the motor when said 75 
crank is in predetermined positions. 

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

SSS. 

CLARK T, ENDERSON. 
Witnesses: 

F. S. Wntor, 
R. M. WAN WEET 

  


