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To an twhom it may concern: . 
citizen of the United States, residing in 
East Orange, county of Essex, and State of 

5 New Jersey, have invented a certain new 
and useful Indicating and Adjusting Mech 
anism, of which the following is a specifica 
tion. 

This invention is an indicating and ad 
10 justing mechanism adapted for use in differ 

ent arts for the p of controlling the 
adjustment of working members and for 
visually indicating such adjustment of said 
members. 
The invention-will be hereinafter de 

scribed in connection with a rolling mill for 
reducing the thicknesses of metal bars, 
beams, or other metal products, for which 
purpose the new mechanism is especially 2dfadapted, but it is to be distinctly under, 
stood that my invention is not confined to 
this especial application, for the reason that 
said mechanism may be used to advantage 
in other arts. 

In, its broad aspect, the invention en 
bodies an indicating mechanism, a member 
adapted to be opérated at will for setting 
the indicating mechanism in either of a 
number of positions for determining the ad 

80 justment of the machine to be operated, 
and means operated by the movement of the 
aforesaid member for automatically con 
trolling the operation of the machine, such 
automatic operation of the machine taking 

8 place subsequent to, and in accordance with, 
the adjustment of the indicator as deter. 
mined by the manipulation of the aforesaid 
member. . . . . . . . ." Mere specifically stated, the inventionen 40 bodiafeign dicting nee. 
nism for aroling mill E. , ad justingraechanism is operat an electric 
notor. 8aid motor i. 
each time a metal bar, bean, or the like 45 so that theolitar adjusted 
autopiaatically, f bar 
to the next passage o e bar, beia, ete 
and said of tieroa is, it like 

so manner, s the 59 rolla, or any one of them, reaches w inderined by the adjustment 
ing devices. . . . . . . . . . inventioi eribles one operator to con 
trol one or t of rolling mills for the purpose of adjusting each mill so as to 
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Be it known that I, CHARLee MGREY, a each time a 

y to the required degree prior 

late the pass between the rolls of each 
piece passes between said 

rolls. The adjustment of the mechanism may 
be, and preferably is, performed by the op O 
erator while a metal piece is passing through 
and between the rolls of the mill, whereas 
the actual adjustment of the roll or rolls is 
performed by mechanism, preferably auto 
matic subsequent to the passage of the metal 
piece between said rolls whereby a substan 
tial saving in time and abor is attained, be 

85 

sides securing an accurate adjustment of the 
rolls relative to each other in each mill, one 
operator being enabled to attend to a num 
ber of rolling mills. 

Furthermore, my invention makes pro 
vision for the successive adjustments fthe 
rol or rolls of the mill to secure a gradual 
and pro ive reduction in the width of 
the pass between said rolls, thus meeting the 
demands which arise in the practical rolling 
of a bar, beam, or other metal piece. 

Furthermore, the invention embodies 
means operated by power and under the 
easy quick control of the attendant, for 
raising one roll of a mill relative to the 
other, in order to separate said rolls after 
the piece shall have passed for the last 
time between the rolls, thus placing the mill 
in condition to begin operations on a fresh 
metal piece. An Eggs practical advantage which 
is secured by my indicating device is that 
the operator is able to determine, by a glance 
at the indicator mechanism, the exact posi 
'tion of the rolls in the mill, irrespective of 
the number of times said rolls may have 
beea adjusted, thus enabling the operator t. 
determine quickly and accurately the next adjustment which should be given to the 
rolls of a particular mill. 
Another advantage from a practical 

standpoint which is secured by the indicat 
ing mechanism is that the operator is able 
to set the indicating mechanism by an ef 
faceable is: so as to compen sate for the 'drift' or lost motion EPhe 
parts which operate the roll adjusting mech 
anian, thus enabling the operator to deter 
mine with exactitude the adjustment which 
should be given to the rolls to secure passes 
of the widths required in seeuring the pro 
gressive reduction of the metal piece. 
In the accompanying drawings I have 
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and the field coil, b, of said motor being 

illustrated one practical embodiment of the 
invention, but the construction shown there 
in is to be understood as illustrative, only, and not as defining the limits of the inven tion. 
Figure 1 is an elevation looking at the 

front of an indicating and adjusting mecha 
nism constructed in accordance with my in 
vention and adapted for use in connection 
with a metal rolling mill. Fig.2 is an end 
elevation looking at the indicating and ad 
justing, mechanism in the direction of the arrow in Fig. 1. Fig. 3 is a vertical cross section, party in elevation, showing electri 
cally operated means for locking one mem 
ber of a train of bevel gears. Fig. 4 is a 
vertical cross section illustrating means for 
arresting at a predetermined point the ad. 
justment of a member which is operated at 
will, said view showing, also, means for 
locking said member, operated at will, 
against rotation in either direction. Fig. 5 
is a diagram illustrating the wiring of an 
electric circuit and a portion of the means 
for controlling said circuit automatically. 
Fig. 6 is a view taken longitudinally through 
the mechanism of Fig. I showing the vari ous rear devices and the automatically oper 
ated circuit controller. Fig. 7 is an end view showing my indicating and adjusting 
mechanism in coöperative relation to a metal 
rolling mill, and Fig. 8 is a plan of the parts 
shown in Fig. 7. 

In Figs. 7 and 8 of the drawings I have 
shown an ordinary rolling mill, A, the roll, 
a, of which is incoöperative relation to screw operated adjusting mechanism, a'. 
Two screws are shown in Fig. 8 as being 
connected by a cross shaft, a, for the pur pose of similtaneously operating said screw 
operated adjusting mechanism. The power 
for driving said adjusting mechanism is fur 
E. the present instance by an electric 
motor, B, shown in Fig. 8, the armature, b, 
shown diagrammatically in Fig. 5. 
The rolling mill, A, is connected oper atively with the indicating and adjusting 

mechanism through the agency of a shaft, 
W, which is geared to the cross shaft, a”, as 
shown in Figs, 7 and 8, and on one end por 
tion of said intermediate or connectingshaft, 
W, is provided a worm, W. This worm 
meshes directly with a worm gear, W, 
which is keyed at W to shaft, W, the lat 
terforming one of the shafts of the indicat ing and adjusting mechanism, which mecha 
nism is mounted on a suitable table or sup port, C. ' ; : - 
The several working parts of the indicat 

ing and adjusting mechanism are carried or 
supported by a main frame, C, shown in 
Figs. 1 and 2 of the drawings. This main 
frame is equipped with appropriate bear 
ings, 0, for supporting one end portion of 

997,619 

the shaft, W, and with other bearings, w, in 
which is journaled the shaft, W. Said 
frame,is provided, also, with shaft bearings, 
e, e', adapted to support a tubular shaft, i, 
and a shaft, S, the last mentioned shaft, S, 
being disposed in alinement with the shaft, 
W. The shaft, S, extends through, and is 
concentric with, the tubular shaft, i, and at 
one end said shaft, S, is next to an end por 
tion of the shaft, W, see Fig. 6. 

Shaft, S, carries a hand-operated member, 
G, and shafts, W and i, are provided with 
bevel gears, G, G, respectively, said mem g y V y Vn 9 y 

ber, G, having a bevel pinion, G", which, 
with gears, G, G, comprise a train of bevel 
gears, which train of gears may, for conven 
ience, be designated as an epicyclic train. 
Gear, G, is keyed or otherwise fastened rig 
idly to shaft, W, whereas gear, G, is keyed 
or otherwise Egy. fastened to hollow 
shaft, i'. Member, G, is a spider positioned 
intermediate gears, G, G, the hub of said spider being keyed or otherwise rigidly fas 
tened to that end portion of shaft, S, which is adjacent to shaft, W. 

Spider or operating member, G, is pro 
vided with an external rim, G, the latter , 
being fastened rigidly to the arms of the spider, as shown in Fig. 4, whereby rim, G', 
may easily be grasped by hand for the pur 
pose of turning the spider manually to any 
position, desired in order to set the indicat 
ing mechanism and the stopping device or 
controller which makes and breaks the motor 
controlling circuit. Spider, G, carries the 
beveled gear pinion, G, the latter being 
mounted loosely on said spider for rotation 
freely thereon, and this gear pinion, G', 
meshes directly with the teeth of gears, G', 
G", carried respectively by shafts, W, and i, whereby pinion, G', operatively connects 
the large gears, G, G, of the epicyclic train. 
The spider, G, of the member, G', which is operated at will is provided with a stop 

lug, X, shown in Fig. 4 as extending beyond 
the periphery of hand wheel, G', and in the 
normal position of the spider and its mem 
ber, G', said stop lug, R is in engagement 
with a stop, X', the latter being secured to 
a fixed part, c, of frame, C, whereby the co 
acting parts, X, X, limit the rotation in 
one direction of spider, G' and member, G'. 
Under certain conditions spider, G', and its 
member, G', are adapted to be locked against 
rotation in either direction by the before 
described parts, X, X', and by the adjust nent of an electrically operated locking dog, 
O. Said dog is shown in Fig. 4 as being adapted for sliding movement in fixed part, 
c. of frame, C, and said dog is connected 
pivotally with the plunger, O, of a solenoid, 
O, the coil of said solenoid being included in 
an electric circuit. The solenoid plunger,O', 
is shown as having a head, O', which in the 
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upward movement of the lunger is adapted 
to close the circuit through contacts, O, O, 
shown in Figs. 1 and 5, for a purpose which 
will hereinafter appear. 
Bevel gear, G, forming one member of the 

epicyclic train is provided with a toothed 
rim, l, said rim being concentric with the 
gear and fastened rigidly thereto by any 
appropriate mechanical devices, substan- ; 
tially as shown in Figs. 1, 3 and 6. With 
this toothed rim, l, is adapted to coöperate 
the toothed end of a locking dog, *, the 
latter being slidably mounted in part, c, 
of frame, C, as shown in Fig. 3. Said lock 
ing dog is connected pivotally with plunger, 
t", of a solenoid, 'i, E. coil of which is in 
cluded in an electric circuit shown in Fig. 5 
and, hereinafter described. 
The visual indicator employed in my new 

mechanism embodies in its construction a ro 
tating and sliding drum, i', the surface of 

to indicate the units of 
measurement. As shown in Figs. 1 and 2, 
drum, ", is provided with a spiral indicating 
line intersected by perpendicular indicating 
lines, the whole furnishing a compact scale 
adapted to afford a large number of units of 
measurement. This EAA drum is pro 
vided with a hub, , which is formed inte 
riorly with a female screw thread adapted to 
work on a fixed scraw, i, the latter bei 
mounted in a stationary position on the E. 
portion of an upright frame member, e. whereby the indicating drum is supported 
on frame, C, by means which are E. 
to secure the rotating and longitudinally 
sliding movement of said drum. Coöperat 
cator or pointer, i', herein shown as an arm 
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ing with the scale on drum, i, is an indi 

fixed rigidly to frame member, c, and ter 
nina firs: an index point which is adjacent 
to the inscribed face of scale on drum. ". 

Screw, i, is hollow and through it passes. 
one menier, , of the indicator operating 
shaft, said shaft being mounted in vertically 
alined bearings, i, which are provided on 
upright frame member, c'. The indicator 
operating shaft consists of two lengths, i, 
coupling, i, whereby the part, , of said 
shaft may be disconnected temporarily from 
part, i, in order to adjust the drum, i', as 
may be required. The upper part, , of in 
dicator shaft extends loosely through fixed 
screw, i, and it has a sliding connection 
with drum, i, such as by means of a feather 
shown in Fig. 2, and the rotation of this 
shaft imparts rotary movenaert to drum, , 
while the operation of screw, i, and hub, i. of said drin gives hig traveltoid 
drum. 
The indicator operating shaft is provided 

at its lower part with a bevel gear, , which 
meshes directly. with a bevel gear, , the 
latt r being mounted directly on hollow 

i.e., S, on a shaft, S', the latter being 

i", which are connected rigidly by a separable 

8 

shaft, ', whereby shafts, i', and , , are 
geared directly together for the operation of 
the indicator drum. The rotation of shaft, S, operates a con 
troller for the electric circuit whereby cur 
rent is admitted in regulated quantities to 

i the electric motor, B, for the operation of . 
the roll adjusting mechanism of mill, A. 
To shaft, S, is rigidly secured a gear, S', 
having meshing engagement with gear pin 
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mounted in appropriate bearings, c, of 
frame, C. A/hollow screw, S", is fixed rig 
idly to one bearing, c', of said frane and it 
loosely incases a part of shaft, S, said hol 
low screw extending from bearing, e, in 
wardly toward pinion, S, on said shaft, S. 
Shaft, S', is provided with a longitudinal 
feather, S', and this feather engages slid 
ably with nut, S', the latter being shown in 
the form of a sleeve which has threaded en 
gagement with the fixed screw, S. Said 
nut, S', is shown in Fig. 6 as a sleeve open 
at one end to receive screw, S', and closed 
at its other end by a head, S', said nut 
being rotated by reason of its feathered con 
nection, S', with the shaft, S', and the 
screw connection of nut, S', with screw, S', 
imparts the sliding movement to said nut 
when it is rotated by the action of shaft, S. . . 
Said nut is connected rigidly to a drum, S', 
forming the main element of the circuit 
controller, but said nut is insulated electri 
cally from said drum, S', by any suitable 
form of insulation indicated at S', where-100 
by the nut and the drum are mechanically 
connected for rotation as a unit, but they 
are electrically insulated from each other. 
The rotation of spider, G', by hand acts 

through the epicyclic train to rotate the in- 0 
dicator shaft, i, i, for the purpose of set 
ting the indicator drum, i' to the required position, and simultaneously with this op. 
eration of setting the indicator drum, said 
spider, G', rotates shaft, S, and gears, S', 
S, for the purpose of turning shaft, S', 
thus imparting movement to nut, S', which 
by its engagement, with fixed screw, S', op 
erates to impart rotary and sliding motion 
to drum, S, thereby setting the movable 
member, S', of the circuit controller to a 
position which will determine the current 
to be admitted to electric motor, B, for the 
operation of the roll adjusting mechanism 
associated with rolling mill, A. . ." 29 
Coöperating with drum, S', of the cir 

cuit controller is a plurality of contacts, 
F, F, F, F, which are connected sepa 
rately by conductors, f, with the coils, r, of 

. Er ity of resistance switches, R. An other contagt, F, is in electrical engage 
ment with rotary and sliding drum, S', said 
contact, F, remaining normally in engage 
ment with said drum, 8', during its ty 
and sliding motion whereas contacts, F, F, 
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F, F, are adapted to be disengaged succes 
sively from the drum as it slides in one direc 
tion under the influence of screw, S', acti 
on nut, S', of the drum. Contact, F, is con 
nected by conductor, 
adjacent to one of the automatic switches, 
D, which open and close the circuit through 
motor field, b'. - 

Each resistance switch, R, is controlled 
electrically, and they are connected in par 
allel in a circuit which is normally open. 
The switches, R., are so related to the bank 
of resistances, R., and to the rotary and 
sliding drum of the controller that the cur 
rent adapted to flow to the motor will be 
controlled by the number of switches which 
are in or out of use. - 
The rotation of drum, S', in one direction 

brings contacts, F, F, F, F, into electrical engagement with said drum successively, 
the number of contacts so engaged with 
drum, S', depending upon the degree of 
endwise travel given to said drum by nut, 
S', and this being dependent, furthermore, 
upon the adjustment given by hand to the 
spider, G. Contacts, F to F, control the 
amount of resistance, R', which is included 
in the circuit, through which resistance the 
current is required to flow prior to its ad 
mission to motor, B, and provision is thus 
made for automatically regulating the ad 
mission of current to the motor so as to 
gradually start the same until it reaches 
full capacity, as well as regulating the re 
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duction of the current by gradually shut 
ting it off from the motor when stopping it, 
as will hereinafter appear. 

In conjunction with the automatic means 
for varying the resistance in the motor cir 
cuit, the mechanism is equipped with a hand operated member, shown in Fig. 5 as a 
switch lever, G, adapted to occupy a neutral 
or idle position between contacts, g, (f', and 
h, h". Contacts g', h., are electrically con 
nected with each other, the contact, q', being 
branched at if onto one lead, J, of the two 
inains, J, J, while contact, g, is in series 
with the coil of solenoid, O. Contact h, is 
in series with coil of solenoid, l, and contact, 
h', is connected with one contact of a grou 
of contacts, F, the latter being branche 
individually onto conductors, f, leading to 
the coils of resistance switches, R. 
A main switch, K., c6ntrols the admission 

of current to motor circuit, J, J, one lead 
or main, J', of which includes the motor 
field, two of the motor switches, D, U, and 
the motor armature, while the other main, 
J, includes resistance switches, R., bank of 
resistances, R', and the two remaining 
motor switches, D, U. 
Switches, D, are connected in parallel 

and included in the motor circuit when 
switch lever, G, is shifted in the direction 
"down” indicated by the arrow, Z’, in Fig. 

through motor 
f', to a terminal f, 
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5, so as to Ege contacts, h, h., thus 
energizing solenoid, l, and the solenoids, d, 
of switches, D, for closing the circuit 

field, whereby the motor is 
sta and driven in one direction. The 
other switches, U, are connected in parallel 
and are adapted to be included in the 
motorcircuit when switch lever, G, is shift 
ed in the opposite or up” direction, thereby 
energizing solenoid, O, and the solenoids, i. 
of switches, U, the operation of said 
switches reversing the flow of current 
through armature of the motor so as to drive?e latter in the o posite direction 
and thereby actuate the roll adjusting mech 
anism of mill, A, for separating E. rolls 
and increasing the width of the pass or 
passes between said rolls. 
The magnetic controller system shown in 

Fig. 5 is similar in its general features 
to other systems now in use for the same 
general purposes, except that I have added 
thereto the automatic circuit controller. It 
is not considered necessary, therefore, to 
enter into a detailed description of the 
motor circuits, the several switches, resist 
ances and other parts shown in said Fig. 5. 
The operation of the apparatus is as foll 

lows: Assuming that the rolls of a metal 
rolling mill, A, are o 
receive an ingot or slab on the first pass, 

ned or separated to 

that main switch, K is closed, switch lever, 
G, is in a neutral or idle position, and drum, 
S', is free from contacts, F to F. As the 
tnetal piece on its first pass goes through the 
mill, the operator rotates hand wheel, G', 
and turns spider, G", in the direction of 
arrow in Fig. 4, and to the extent re 
19ted to set drum, ", to the position for indicating the adjustment of mill rolls for 
the second pass, said indicator drum being 
operated to travel in a downward direction 
for a predetermined distance through the 
gearing between hollow shaft, i', and indi 
cator shaft, i', i. As spider, G, is turned 
by hand in a direction to move stop lug, X, away from stop, X', gear pinion, 8, rotates 
on its axis for the reason that it is in mesh 
with gear, G', the latter being temporarily 
locked from rotation by the worm gear, W, 
of shaft, W, being in gear with worm, W’, 
on shaft, W, hence the rotation of gear 
pinion, G', as it moves with spider, G, oper 
ates to, rotate gear, G', and hollow shaft, ', 
whereby the latter shaft imparts rotary 
motion to indicator shaft, i', i, for adjust 
ing indicator drum, as previously stated. 
It should be noted that the graduations on 
the indicator drum denote a unit of travel 
of the roll in mill, A; preferably, the units 
of travel or adjustment are in hundredths 
(1/100) fath inch, but they may be any 
other standard of measurement, say one. 
sixteenth SE of an inch. 
Simultaneously with the adjustment of 
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indicator drum, i, to denote the adjustment 
of the mechanism for setting the mili rolls 
at the second pass, sider, G, and menuber, 
G', operate to set the drun, S', of the cir 
clait controller to a position for closing the 
motor circuit so that motor, B, will operate 
tle roll adjusting mechanism automatically 
in order that the rolls will be caused to ap 
proach each other to the distance required 
for the Second pass immediately following 
the exit from the mill of the piece under 
going the first rolling operation. The de 
scribed operation of setting the drum of 
said circuit controller is performed by the 
before described operation of turning 
spider, G. and member, G', and it is due to 
the rotation of shaft, S, to which spider, 
G", is keyed. Said shaft turns gears, S', S', 
shaft, S', and nut, S', whereupon screw, S', 
coöperates with shaft, S, in giving gliding 
and rotary motion to drum, S. Said drum 
is thus brought into engagement with one or 
more contacts, IF, F, F, F, the number so 
engaged depending upon the endwise move 
ment of drum, S, and determined in the 
first instance by the angular adjustment of 
spider, G, aid member, G. The g 
ment of fingers, F, or F, F, or F, E, F, 
or F, F, F, F, with drum, S', completes 
the circuit with a corresponding number of 
resistance switches, R, so as to close the cir 
cuit through a predetermined bank of re 
sistances, and regulate the current 
adapted to flow to motor, B, when motor 

85 switches, D, are closed. The adjustment of indicator drum, it', and 
rotary controller drum, S', are, or may be, 
made while a piece is moving through the 
first pass of mill, A, and when said piece 

40' clears the mill, the operator may, at any 
time subsequent thereto or immediately there 
after, move switch lever, G, in the direction 
of arrow, Z’, in Fig. 5 to the “down” posi 
tioni, thus bridging contacts, h, h so that 
the current flows through solenoid, l, and 
through solenoids, d, of motor switches, D, 
whereupon current is admitted to motor, B, 
for operating the roll adjusting mechanism 
of mill, A, for moving one or more of the 
rolls to the position required for the second 
pass. As the current energizes solenoid, l, 
core, i, is drawn upward and dog, i, en 
gages with toothed rim, , on gear, G, 
thereby locking gear, G, shaft, i, and indi 
cator mechanism from movement. The up 
ward movement of core, l, not only locks 
gear, G', and the indicator mechanism, but 

- motor switches, D, are cut into the working 
circuit by part, , of corel, closing the 
circuit through contaets, , i. 
The rotation of gear, G, having caused 

drum, S', to complete the circuit of one or 
more resistance switches, R., engaging with 
one or more contacts, F, F, F, F, and the 
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motor switches, ID, and switch lever, G, hav 
ing been shifted to the required position, it 
follows that the full strength of the current 
capable of passing through the resistance 
then in the circuit is admitted to the motor. 
Now, when motor, B, operates the roll ad 
justing mechanism for nuoving the roll or 
rolls to the second pass, shaft, W, is rotated 
by shaft, a, and worm, W, imparts rotary 
i}otion to worn gear, W, shaft, W, and 
gear, G. The Af of said gear imparts 
rotary motion to gear pilion, G, and as the 
teeth of this gear pinion, G', are in mesh 
with the teeth of gear, G, the latter being 
held in a locked position by dog, , con 
trolled by Ei l, it follows that gear 
pinion, G, must rotate on its axis and at 
the same time travel around on the face of 
locked gear, G. This movement of gear. 
pinion, G, around the gear, G', gperates to 
in part rotary, tion to spider, G using 
the latter to rotate on its axis and to inpart 
motion to shaft, S, which shaft operates 
gears, S', S', and shaft, S', so as to cause 
run, S', to rotate, whereby the drun.is 
moved endwise in a backward directionari 
returned to normal position. The return 
movement of said drum, S, causest 
gagement of one or more of the 
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which were brought previously, by thor: 95 
war travel of the drum, into electrical con 
tact therewith, and as the drum is with 
drawn from the successive contacts, the re 
sistance switches, R., are rendered inactive 
successively and the switch levers, r', drop 
out one after the other, thereb gradually 
cutting the bank of resistances, R, into the 
motor circuit and gradually slowing down 
the speed of the motor until the last contact, 
F, is released from drum, S', at which time 
the motor is stopped. When this end is at 
tained, stop shoulder, X, of hand operated 
member, G, is g into engagement 
with stop, X', but should there result a 
slight “drift” or “coasting action of the 
roll adjusting mechanism, or lost motion of 
other parts, the stop, l, will be forced down 
ward somewhat against the magnetic pull of 
solenoid, l, for the reason that the coacting 
angles of the teeth in the locking wheel, 
and the face of the stop, , are so shaped 
and proportioned as to permit said drift or 
coasting motion to the mechanism without 
Eting in injury to the coöperating 
parts. At this time all the operating parts 
are returned to normal position, switch 
lever, G, having been shifted back to its neu 
tral psition, and while the e is being le in the second pass of mill, A, member, 
G', and spider, G, may be again operated 
to set the mechanism for adjusting mill.A, to the third pass so that by the manipulation 
of switch lever, G, at the proper time, mill, 
A, may be again adjusted so as to result third pass, these 130 
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operations being repeated an indefinite num 
ber of times, and at each time the desired 
automatic operation of motor, B, and ad 
justment of indicator mechanism will be 
secured. Now, when the piece shall have 
been rolled in the last pass of mill, A, or at 
any time in the operation of the mill, it 
may become necessary to separate the rolls 
so as to return mill, A, to the condition of 
the first pass in order to manipulate a fresh 
ingot. The return of mill, 
pass is effected by the power of motor, B, 
controlled , through the instrumentalities 
embodied in the system of Fig. 5. Switch 
lever, G, is shifted in the opposite direction, 
or to the 'up' position, by moving. it to a 
position where it bridges contacts, g, g, 
whereupon current flows through solenoid, 
O, for the purpose of lifting core, O. This 
results in dog, O, being moved into the path 
of stop shoulder, X, and the head, O 
the core makes the contacts, O, O. Dog, 
O”, coöperates with stop, X, toldck X be 
tween them and thereby hold member, G', 
and spider, G", from movement in either di 
rection, and core, O', by engaging with said 
contacts, O, O, 
through motor switches, U, whereupon said 
switches are operated to complete the cir 
cuit through the motor armature in the op 
posite direction to that completed by 
switches, D. The operation of shifting 
switch lever, G, to the left brought it into 
engagement with one or more contacts of the 
group, F, which are connected with the 
coils of resistance switches, R, and thus 
the coils of the resistance switches, R, will 
be energized one after the other, whereby 
the motor will operate the roll adjusting 
mechanism to separate the rolls of mill, A. 
The rotation of shafta, during the return 
of mill, A, to the condition of the first paSS, 
drives shaft, W, which actuates worm, W, 
worm gear, W, and shaft, W, so as to ro 
tate gear, G', and this gear will in turn 
operate to rotate gear PE G, on its axis. 
As spider, G", is locke y dog, O, and stop, 
X, whereas gear, G, is free to rotate, being 
free from engagement with dog, l, it follows 
that the rotation of gear pinion, G', by the 
action of shaft, W, will cause gear, G, to 
rotate bn its axis, whereupon hollow shaft, 
it, will turn and drive indicator shaft, ', 
i", so that indicator drum, "will travel up 

s 
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ward on screw, i. The indicator drum is 
returned automatically to normal position at 
the same time that the roll operating mech 
anism is in action to restore mill, A, to 
the condition of the first pass, but the re 
turn of the mechanisms to normal positions 
may be arrested at the will of the operator 
who is able to stop the parts when they noto 

the third to the stopping de 
the motor is arrested as the part to be ad 

reach the desired positions. 
Having thus fully described the invention, 

to the first 

, of 

completes the circuit 
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what I claim as new, and desire to secure by 65 
Letters Patent is: 

1. In an indicating and adjusting mecha 
rism, the combination of a motor for moving 
parts to be adjusted, an indicator, a stop 
ping device, an epicyclic train for operating ro 
the indicator and the stopping device, con 
sisting of three parts, one of which is con 
nected to the motor, a second to the indi 
cating device, and the third to the stopping 
device, whereby'the motor is arrested as the 
parts to be adjusted are moved relatively to 
each other, locking means for the indicator, 
and means for operating the said locking 
means when the motor is returning the stop 
ping device to an inoperative position. 

2. In an indicating and adjusting mecha 
nism, the combination of a motor for moving 
parts to be adjusted, an indicator, a stop 
ping device, an epicyclic train consisting of 
three parts for operating said indicator and 
stopping device, one of which parts is con 
nected to the motor, a second part to the in 
dicating device and the third to the stopping 
device whereby the motor is stopped as the 
parts to be adjusted are moved toward each 
other, locking means for holding the stop 
ping means in an inoperative position, and 
means for operating said locking means as 
the parts to be adjusted are moved apart and 
thereby cause the indicator to be simultane- 95 

75 

SO 

85 

90 

ously adjusted with said parts, 
3. In an indicating and adjusting mecha 

nism, the combination of a motor for moving 
parts, to be adjusted an indicator for show 
E. the relative position of the parts to be loo 
adjusted, a stepping device. for the motor, 
an epicyclic train, for operating the indi. 
cator and stopping device, consisting of 
three parts, one of which is connected to the 
motor, another to the indicating device, and 105 
the third to the stopping means, whereb r 
the motor is stopped as the parts to be ad 
justed are moved toward each other, locking 
means for the indicator, mechanism for op 
erating the locking means on the indicator 0 
as the motor is returning the stopping device 
to its inoperative position during the adjust 
ment of the parts toward each other, said 
locking means permitting the motor to op 
erate the indicator after the stopping device. 115 has returned to its inoperative position and 
the momentum of the motor and connecting 
parts is being overcome, against the action 
of said locking means. 

4. In an indicating and adjuisting mecha- 120. 
nism, the combination of a motor for moving 
parts to be adjusted, an indicator and a 
stopping device.operated through, the mg 
dium of an epicyclic train consisting dif : 
three parts, one of which is connected to the 12 
notor, another to the indicating device and 

e where 



5 for operating the loc 

907,619 77 

justed are moved in one direction, locking a certain rolling operation, means, operable 
means for those parts of the epicyclic train 
that are connected, respectively, to the indi 
cator and to the SEEg device, mechanism 

ing means of the stop 
ping device as the parts to be adjusted are. 
noved in one direction, and means for op 
erating the locking means on the indicator 
as the parts to be adjusted move in the other 

10 direction. 

5 

5. In a rolling mill, the combination of a 
pair of rolls adapted to operate on a piece 
to be rolled, and means, adapted to be set 
in a position for operation during the roll 
ing of said piece, for securing a predeter: 
mined relative adjustment of the axes of 
said rolls, whereby the passes are changed 
for a subsequent rolling pperation. 

6. In a rolling mill, the combination of a 
20 Fair of rolls adapted to operate on a piece to 

rolled, means, adapted to be set in posi 
tion for operation during the rolling of said 
piece, for securing a predetermined relative 
adjustment of the axes of said rolls, where 

25 by the passes are changed for a subsequent 

a caging 

35 

rolling operation, and means, operable, in 
conjunction with the aforesaid means for 
adjustment, during the first rolling opera 
tion and without affecting the rolls, for indi 

said adjustment. 
In a rolling mill, the combination of a 

pair of rolls, means for adjusting the dis 
tance between said rolls for a certain rolling 
operation, means, operable during said roll 
ing operation, for indicating a predeter 
mined adjustment of said rolls for a stabse. 
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quent rolling operation, and means operated 
with the indicating means, which are adapt 
ed to stop the adjusting means when the 
rolls have assumed the position indi 
cated, whereby said rolls may be moved to 
the said predetermined position after the 
completion of the first rolling operation. 

8. In a rolling mill, the combination of a 
pair of rolls, means operable during the 
passage of a piece through the rolls for in 
dicating a predetermined adjustment of said 
rolls, and mechanism for effecting the said 
predetermined adjustment of the rolls. . 

9. In a rolling mill, the combination of a 
pair of rolls, means coöperating with said 
rolls for adjusting them for a certain rolling 
operation, and means operable during said 
rolling operation for indicating a predeter 
mined adjustment of the rolls for a subse 
quent rolling operation. 

10. In a rolling mill, the combination of 
a pair of rolls, means for adjusting them 
for a certain rolling operation, and man 
ually controllable means operable during 
said rolling operation for indicating a pre 
E. adjustment of the rolls for a 
subsequent rolling operation. 

11. In a rolling mill, the combination of 
a pair of rolls, means for adjusting them for 

during said rolling operation, for indicating 
a predetermined adjustment of said rolls for 
a subsequent rolling operatio, and means 
cosperating with said adjusting means and 
with the indicating means for automatically 
stopping the adjusting means at the prede 
termined position shown by the indicating 
meaas, 

12. In a rolling mill, a pair of rolls, means 
operable, during the passage of a piece 
through the rols for indicating an adjust 
ment of said rolls for a subsequent passage 
of the piece, a device for effecting said ad 
justment, and neans for controlling the op 
eration of said device, said controlling means being operable conjointly with the indicat 
ing means. - 

13. In a device of the class described, the 
combination of a motor for moving mean 
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bers to be adjusted, a controller coöperating , 
with said motor adapted to stop the motor 
when the members reach the desired posi 
tion, means for indicating the adjustment to 
be given the members, and means compris 
ing an epicyclic train composed of three ele 
ments, the first one of which is constricted 
and arranged to be driven from the motor, 
the second connected to the indicating means 
so that both will move together and per 
mit the indicator to be set, and the third 
to operate the controller so as to stop the 
motor at the position indicated, said last 

90 

95 

mentioned means also comprising a means 
adapted to lock the third element while the 
indicating means is being set, and another 
means adapted to lock the second element 
while the motor is being operated. 

14. In an indicating and adjusting mech 
anism, means for operating members to be 
adjusted, a device for controlling the opera 
tion of said means, means for indicating the 
desired adjustment of the members, and 
means coöperating with said indicating and 
controlling means, respectively, whereby the 
indicating means is set to indicate the de 
sired adjustment and the controlling in calls 
is placed in readiness for operation, 

15. In an indicating and adjusting mech 
anism, means for operating members to be adjdsted, means for indicating. Such adjust 
ment of the members to be AiR, and a 
set of gears...having members coöperating 
with the operating means and the adjust 
ing means, said set of gears including a 
member operable at will for setting the in 
dicating means and including, als), nealis 
for locking the indicating means. So as to 
preclude movement of said indicating nearls 
when the means for operating the members 
to be adjusted are set into a position for a 
subsequent operation of said members. 

16. In an indicating and adjusting Tech 
anism, electrically-operated means for ac 
tuating members to be adjusted, a stopping 
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bers, and a settin 

device for said electrically-operated means, 
means for indicating the adjustment of said 
members, and setting mechanism including 
a nember operable at will for setting the $ indicating mechanism and for moving the 
stopping device into a position for operating 
the aforesaid electrically-operated means. 

17. In an indicating and adjusting mech 
anism, power-operated mechanism for mov 
ing the members to be adjusted, a controller 
for said power-operated mechanism, means 
for indicating the adjustment of said mem 

mechanism coöperating 
with said controller and the indicating 
mechanism for adjusting the same to prede 
termined positions. 

18. In an indicating and adjusting mech 
anism, power-operated mechanism for mov 
ing the members to be adjusted, a controller 

20 for said power-operated mechanism, means 
for indicating the adjustment of said mem 
bers, and setting mechanism for said cont 
troller and said indicating mechanism, said 
Setting mechanism including a member op 
erable at will for primarily adjusting the in 
dicating means and setting the controller. 

19. In an indicating and adjusting mech 
anism, power-operated mechanism for mov 
ing the members to be adjusted, a controller 
for said power-operated mechanism, means 
for indicating the adjustment of said mem 
hers, manually operative devices coöperat 
ing with the controller and the indicating 
means for primarily setting the same to de 
termined positions, and means for locking 
the indicating mechanism when the con 
troller is adjusted into a position for con 
trolling the subsequent operation of said 
power-operated mechanism. 

20. In an indicating and adjusting mech 
anism, means for indicating the adjustment 
of members to be operated, power-operated 
mechanism for securing, a relative move 
ment of the members to be adjusted, a con 
troller for said power-operated mechanism, 
and setting mechanism including gears con 
nected operatively with said indicating 
means, the controller, and the power-oper 
ated mechanism, said setting mechanism in 
cluding, also, a rotatable member operable 
at will for primarily adjusting the indicat 
ing means and the controller. 

21. In an indicating and adjusting mech 
anism, meahs for indicating the adjustment 
of members to be operated, power-operated 
mechanism for securing a relative movement 
of the members to be adjusted, a controller 
for said power-operated mechanism, setting 
mechanism including gears connected oper 
atively with the indicating means, the 
power-operated mechanism, and the con 
troller, said setting mechanism including a 
rotatable member operable at will for pri 
marily adjustig the indicating means and 
EE and means for locking against 
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rotation that gear which operates the indi 
cating means when the controller is being 
set to a position for controlling the subse. 
quent operation of the power-operated 
mechanism. 

22. In an indicating and adjusting mecha 
nism, means for indicating the adjustment 
of members to be operated, power mecha 
nism for securing a relative movement of 

- the members to be adjusted, a controller for 75 
the power mechanism, setting mechanism in 
cluding gears connected operatively with 
said indicating means and with said con 
troller, said setting mechanism including, 
also, a rotatable member operable at will for 
adjusting the indicating means and the con 
troller, and means for locking said rotatable 
member and the controller against rotation 
in either direction when the power mecha 
nism acts to restore the members to be ad 
justed and the indicating means to a prede 
termined position. 

23. In an indicating and adjusting mecha 
nism, power-operated means for operating 
the members to be adjusted from a first posi tion to a plurality of successive positions 
means for indicating each adjustment of 
said members, a controller for said power 
Ed means, and setting mechanism in cluding a member operable at will for simul 
taneously adjusting the indicating means 
and for setting the controller in a position 
for controlling the power-operated means, 
said setting mechanism being operable, also, 
by the power mechanism to restore the in 
dicating means and the members to be ad 
justed to a predetermined position. 

24. In an indicating and adjusting mecha 
nism, E. means for adjusting 
the members to be adjusted, means for indi 
cating the adjustment of said members, a 
controller for said power-operated means, 
setting mechanism including a member oper 
able at will for simultaneously adjusting the 
indicating means and for setting the con 
troller in a position for operating the power 
operated means, and means for locking the 
indicating mechanism against movement 
during the operation of restoring the con 
troller to a predetermined position by the 
power mechanism acting upon the members 
to be adjusted in moving them to one of a 
plurality of positions. 

25. In an indicating and adjusting mecha 
nism, power-operated means for operating 
the members to be adjusted, means for in 
E. the adjustment of said members, a 
controller for said power-operated means, a 
train of setting gears cooperating with said 
indicating means and the controller, said 
setting gears including a member operable 
at will for simultaneously adjusting the in 
dicating means and for setting the con 
troller in a ition for operating the 
power-operated means, and means for lock-180 
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ing one of the setting gears and the indi 
cating means from in ovement during the 
operation of the plwer-operated ite; is in 
moving the enablet's to be a diasted to a 
predeteriuined position. 

23. In an indicating and it lasting mecha 
nism for rolling mills, power-operated 
mechanism for adjusting a roll of said mill, 
a controller for said power-operatel necha 
nism, means for in clicating the ill justment 
of sail roll, setting techiinism for adjusting 
the indicating mechanisi and the controllei' 
to predetermined position. and means a 'tit 
ated by the roll a justing lechanism for 
returning the setting a lid indicating mecha 
nisms to normal positions. 

27. In an indicating and djusting mecha 
nism for rolling rills, power-operated 
mechanism for adjusting a roll of said unill. 
a controller for said power-operate mecha 
nism, means for indicating the adjustinent 
of said roll, setting the chanism for adjusting 
the indicating mechanism and the controller 
to predetermined positions, means for lock 
ing the indicating means during the adjust 
ment of the roll from one predetermined 
position to successive predetermined posi 
tions, and means actuated by the roll adjust 
ing mechanism for returning the setting and 
indicating mechanisms to normal positions. 

28. In an indicating and adjusting mecha 
nism for rolling mills, power-operated 
mechanism for adjusting a roll of said mill, 
a controller for said power-operated mecha 
nism, means for indicating the adjustment 
of said roll, setting mechanism for the in 
dicating mechanism and the controller, said 
setting mechanism including a Denniper 
shift able at will and adapt 'd to operate the 
indicating means and the controller while 
the mill rolls are operating upon a piece 
passing through the mill, means, for lockily; 
the indicating means at it tille when tle 
power mechanism is acting to adjust the 
roll to a successive position, and means oper 
ated by the roll adjusting mechanism for re 
turning the setting and indicating mecha 
nisms to normal positions. 

29. In an indicating and adjusting mecha 
nism for rolling mills, power-operated 
mechanism for adjusting a roll of said mill 
to a plurality of successive positions, a coin 
troller for said power-operated mechanism, 
means for indicating the adjustment of said 
roll, setting mechanism including a member 
shift able at will for adjusting the indicating 
mechanism and the controller, a device for 
locking the indicating means while the roll 
is being adjusted to one of a plurality of 
successive positions, and means operated by 
the roll adjusting mechanism for returning 
the setting and indicating mechanisms to 
normal positions. 

30. In an indicating and adjusting mech 

90 

anisin for rolling mills, means for indicat 
ing the relative adjustment of members to 
be a list e. power n'ehallisii for adjusting 
said members, a controller for said power 
In eclinisti, settig mechanism for the indi 
'ating eans and sili controller. said set 
ting mechanism inclaicii i? a train of gears 
and a rotatable member, the latter acting to 
adjust both the indicating nea is and the 
controller at a time when the Deinbers t ) 
le adjusted are occupying (ne of piirality 
of successive positions. 

31. In an indicating and a listing in ech 
anism for rolling mills, means for indicating 
the relative adjustment of a roll i? is a - 
justed, power mechanism for adjusti! ig said 
roll, a controller for said power it'ch: iiisin. 
a first shaft connected to the indicatii) tr 
means. a second shaft connected to the coil 
troller, a rotatable setting member carried 
directly by the strond shaft for operating 
the controller, a 1 bird shaft operated by the 
rol adjusting mechanism), gears on the first 
shaft and the third shaft, a gear mounted 
on said setting men her all meshing with 
the gears on the first and third shafts, and 
means for locking the first shaft and the in 
dicating means wheti the roll a disting necil 
anism at the ti' shaft are operated to re 
tate the second shaft for rest rig the 'on 
troller to a position for cutting off the power 
mechanisian. 

32. In an indicating aid adjusting necha 
inism for rolling ills, means for it dicating 
the relative a distinent of a roll to be at 
justed, power ei'inalism for a listing said 
roll, a controllei for said power inccianism, 
a plurality of shafts, two of which are con 
nected with the indicatii, ie: is ind the 
controller restectively, gei, on said two 
shafts, means for Yorking the gear which op 
erates the in ficating in cans, a 'setting mem 
ber carried directly by that shaft which con 
nects with th: controller, anti a gear mount 
ed on the setting neither and meshing with 
said gears for adjusting the controller by 
the movement of the roll adjusting mecha 
nisin when setting the roll to one of a plural 
ity of positions. 

23. In an indicating and adjusting mecha 
nism for rolling nills, power mechatism for 
adjusting a roll of the mill, an indicator, a 
controller for said power mechanism, three 
shafts, one of S.E. is connected with the 
roll adjusting mechanism and another to the 
indicator, gears on said shafts which are 
connected to the indicator and the roll adjust 
ing mechanism, respectively, a rotatable set 
ting member on the third shaft which is con 
nected to the controller, means for locking 
the setting member from rotation, means for 
locking the indicator against movement, and 
a gear mounted on the setting member and 
meshing with the aforesaid gears connected 
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respectively to the shafts operating the in 
dicator and operated by the roll adjusting 
mechanism. 

34. In an indicating and adjusting mecha 
nism for rolling mills, power mechanism for 
adjusting a roll to be adjusted, an indicator, 
a controller for said roll adjusting mecha 
nism, three shafts, one of which is connected 
with the indicator and another to the roll 
adjusting mechanism, gears on said first and 
second shafts, a rotatable setting member on 
the third of said shafts and which is con 
nected to the controller, means for arresting 
the rotation of the setting member, and a 
gear nounted on the setting member and 
meshing with the aforesaid gears to restore. 
the indicator to a first position simultane 
ously with the movement of the roll to a 
similar position. 

35. In an indicating and adjusting mecha 
nist for rolling mills, power mechanism 
for adjusting a roll to be adjusted, all indi 
cator for showing the position of said roll 
upon a subsequent adjustment thereof, a 
cpatroller for said roll adjusting mechanism, 
E. shafts, one of which is connected with 
the roll a justing mechanish and a second 
to the iudicator, gears on said first and sec 
ond slafts, a rotatable setting innember on 
the third of sail shafts, which shaft is coln 
nected to the controller, means for arresting 
the rotation of the setting member in olic 
direction, Ileans controllable by the roll ad 
justing mechanism for locking the setting 
member from rotation in the other direc 
tion, and a gear not inted on the setting 
neitber an in 'sting with said gears on the 
shafts connected with the roll aljusting 
mechii is in and the indicator, respectively. 

:35. In an indicating and adjusting mecha 
its for rolling mills, power ineclianism for 
ultisting a roll to be adjusted, an indicator, 
a of role for said power mechanisin, a ro 
tilt able setting is let iller connected to the con 
troller, a gear ol, sail setting member, other 
ge:' 's nic'shing with the aforesaid gear and 

litect el operatively with the roll adjust 
; : ; ) ('cialisi) and with the inclicator, re 
s' 'lively, it'ans for locking the indicator 
perating gear, and separate means for lock 

it is tie sell tilg member. 
3. 11) an illicating and adjusting mecha 

his for 1')lling in ills, power mechanism for 
it listing a roll to be adjusted, an indicator, 

controller for said power mechanism, a ro 
tatarie Ilie aber for operating the controller, 
gear oil said rotatable member, means for 

locking said tilt-nier, two other gears inesh 
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with said gear on the rotatable member, 
one of said two gears operating the indicat 
ing in leans and the other of said two gear's 
being connected with the roll adjusting 
mechanism. Ineans for locking the rota table 
member when the indicator and the roll are 
adjusted to a first position, and means for 
locking the indicator whrile the roll is being 
adjusted to one of a plurality of successive 
operative positions. 

3S. In an indicator, a rotatable and slid 
able indicating drum having a continuous 
indicating element and other indicating ele 
ments which intersect with the continuous 
element, an index coöperating with said 
drum, means comprising a shaft slidably 
connected to said drum for imparting ro 
tary motion to the drum, and means for in 
parting sliding motion to the drum simul 
taneously with the rotary motion thereof. 

39. In an indicator of the class described, 
electrically operated means for effecting the 
adjustment of members relatively to each 
other, a controller drain, contacts rotatable 
with said drum, electric circuits having 
contacts adapted to be engaged with, and 
disengaged from, the contacts wiich are ro 
tatable with said drun, and meals for ini 
parting slitling and rotary motion to said 
(rulin, whereby the circuits are 'losed or 
opened by the siccessive engage ent of their 
contacts with, r disengage ent of sail con 
tacts fron, the contacts of the run pon 
the slicing novelt' it the ref. 

(). In an ilicator the class discribel, 
elect ric'lly operated nea is for electing the 
a list ment of meiniers relatively to each 
(other, a slitling : ind rotating 'oltroller di'in, 
a lui'ality of contacts rotatable ant slidable 
with said trial, electric circuits having con 
tacts it lated to be successively engage? 
with, at successively dise rared froii), the 
a fo!'esaid (') tacts, '('spectively, to the 

ing 

slidable and rotatable ovement of the drin, 
a shaft connected to sail controller drum 
for in parting rotary ovement thereto, a 
in it st' ('re to the litti for rotatio to" - 
with, an a screw coilerating with the nut 
for in parting slicling movement to said co 
troller (lit. 

In testin)ony whereof I have signed ny 
name to this specification in the resince of 
two shscribing witnesses. 

CIARES M (IREY. 
Witness is: 

II. I. BEIN i? Ari), 
V. l. Ylik Y1AN N. 
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