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To all whom if may concerns™ - g

Be it known that I, Cranues: M. 'Grey, a

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 & 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 wor%' members and for
“visually indicating such adjustment of said

members. :
The inventiom:-.will be hereinafter de-

15 -

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
2d" adapted, 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. ' o
In, its broad aspect, the invention em-
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-
30 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
85 place subsequent to, and ih nccordance with,
the adlustmén't of the indicator .as deter-
mined by the manipulgtion of the aforesaid
member. R S
More specificelly stated, the invention em-
40 bodies an adjustipg and .’indicnting‘ mecha-
nism far.a rolling mill wherein .2 roll ad-
justing mechanism 8 eperated by an electric
motor. ‘Ssid motor is started sutorhatically
each -time & metal bar, besin, or . the. like
45 cleus«oneg&m, g0 that tiwrolh are adjusted
automatically te the reqpird d i
to the: pext passage of the bar, besm, ete.,
and said adjustment of the'ml’l_‘: - liﬁka:
th

25

~ manner, automatically ervested wi
80 rolls, or any one of them, reaches the 2)031
tion determined By, {he edjustment of the

indicator devices. .. i P
My inventiofi exfables one operator to con-.
trol 6ne or a.nfimber of rolling mills for

55 the purposs of adjusting each mill so ss to

gipe prior:

-reﬁulate the pass between the rolls of each
m1 é each time a piece pagses between said
rolls. ' :

The adjustment of the mechanism may
be, and ﬁrefera.bly is, performed by the op-
erator w )
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 i

abor i3 attained, be-’

a0

ile 2 metal lfnece is paséihl‘g through -
)

85

gides securing an accurate adjustment of the -

rolls relative to each other in each mill, one
operator being enabled to attend to a num-
bet of rolling mills. :
Furthermore, my invention makes pro-
vision for the successive ‘adjustments of the
roll or rolls of the mill to secure a gradual
and progressive reduction in the width of
the paasﬁetween said rolls, thus meeting the
demands which arise in the practical rolling
of a bar, beam, or other metal pjece.
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 1mgortant 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, irréspective of

the number of times said rolls may have
been adjusted, thus
determine qiickly 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 mechenismy by an ef-
faceable indicatinimark» §0 as to compen-
sate for the *drift™ or lost motion o‘fpe he

-parts which operate the roll adjusting mech-

anism, thus ensbling 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 veduction of the metal piece. .

In the pcoompanying drawings I have

enabling the operator tu.
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~and the field coil, 5’

illustrated one practical em&diment of the |
invention, but tge construction shown there- f
in is to be understood as illustrative, only,

and not as defining the limits of the inven- |
tion, ' s

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 conmection
with & 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, partly in elevation, showing electri-
cally operated means for locking one mem-

r of 8 train of bevel gears. Fig. 4 is a
vertical cross section illustrating means for
arresting at a predetermined point the ad-
justment 6f 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 & diagram illustrating the wiring of an
electric circuit and a portion of the means
for controlling said circuit automatically.
Fig. 8 is & view taken longitudinally through.
the mechanism of Fig. 1 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 evdperative relation to a metal |
rolling mill, and Fig. 8 isa 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,
2, of which is in cobperative relation to
screw operated adjusting mechanism, o’

0 screws are shown in Fig. 8 as being
connected by a cross shaft, a2, for the pur-
pose of simultaneously operating said screw
operated adjusting mechanism. The power
for driving said a justing mechanism is fur-
nishedg"g the present instance by an electric
motor,:B, shown in Fig. 8, the armature, b,
» of said motor being
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, % as
shown in Figs. 7 and 8, and on one end por-
tion of said intermediate or connecting shaft,

W, is provided a worm, W’. This worm
meshes divectly with a worm ear, W?2,
which is-Reyed at W+ to'y shaft, W, thé lat-

ter forming dhe of the $hafts of the indicat-
ing and adjusting mechanism, which mecha-
nism is mounted on a suitabletable or sup-
port, C. * S

The several working parts of the indicat-
ing and adjusting mechanism are carried or
supported by a main frame, ', shown in
Figs. 1 and 2 of the drawings. -This main
frame is equipped with appropriate bear- i
ings, w0, for supporting one end portion of

0,
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the shaft, W, and with other bearin. s, 20’ in
which is journaled the shaft, W*. Said
frame is provided, also, with shaft bearings,
¢, ¢’, adapted to support a tubular shaft, ¢/,
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, ¢’, and at
one end said shaft, S, is next to an end por-
tion of the shaft, W2, see Fig. 6.

Shaft, S, carries a hand-operated member,
G®, and shafts, W* and i, are provided with

 bevel gears, G”, G*, respective Y, said mem-

ber, G5, having a beve pinion, G*, which,
with gears, G’, G%, comprise a train of bevel
gears, which train of gears may, for conven-
tence, be designated as an . epicyelic train.
Gear, G’, is keyed or otherwise fastened rig-
idly to shaft, \{”, whereas gear, G¥, is keyed
or otherwise rigidly fastened to hollow
shaft,i". Member, Cg;, 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, We,

Spider or operating member, G*, is pro-
vided with an external rim,

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-
pase 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 cireuit. Spider, G*, carries the
beveled gear inion, G2, the latter being
mounted loosély on said spider for rotation
freely thereon, and this gear . pinion, G2,
meshes directly with the teeth of gears, G’,
G*, carried respectively by shafts, W2, and
', whereby pinion, G¢, operatively connects
the large gears, G’, G3, of the epicyclic
train,

The spider, G%, of the member, G4, which
is operated at will is provided with a stop
lug, X, shown in Fig. 4 as extending beyond
the periphery of hand wheel, G4, and in the
normal position of the spider and its mem-
ber, G*, said stop lug, )£ 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 b the adjust-
ment of an electrically operate({ locking dog,
Said dog is shown in Fig. 4 as being
adapted for sliding movement in fixed part,
¢, of frame, C’, and said dog is connected
pivotally with the plunger, O’ of a solenoid,
O, the coil of said solenoid bein included in
an electric circuit. The solenoi lunger,0’,
is shown as having a head, 0% which pn the

G*, the latter .
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upward movement of the plunger is adapted 1
to close the circuit through contacts, O, O°, i
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 1
rim, £, 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, 2, is adapted to codperate
the toothed end of a locking deg, #, the
latter being slidably mounted in part, ¢,
of frame, (7, as shown in Fig. 8. Said lock-
ing dog is connected pivotally with plunger,
U, of a solenoid,*, the coil of which is-in-
cluded in an electric circuit shown in Fig. 5
and, hereinafter described. ) y
The visual indicator employed in my new
mechanism embodies in its construction a ro-
tating and- sliding drum, ¢/, 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 seale-
adapted to afford a large number of units of
measurement.  This in%lieating drum is pro-
vided with s hub, ¢*, which is formed inte-
riorly with a female screw thread adapted to
work on a fixed screw, i*, the latter bein
mounted in s stationary position on the hea
frame member, ¢,
whereby the indicating drum is supported
on frame, C’, by means which are adapted
to secure the rotating and longitudinally

'
i
!
|

ing with the scale on drum, ¢, is an indi-

niinatirg 1a an index point which is adjacent
to the inscribed face of scale on drum. ¢,
Screw, #, is hollow and through it passes,
one member, ¢, of the indicator operating
shaft, snid shaft being mounted in vertically
alined bearings, ¢*, which are provided on
upright frame member, ¢’.  The indicator
operating shaft consists of two lengths, #*,
&5, which are connectéd rigidly by a separable
coupling, %, whereby the part, ¢, of said
shaff may be disconnected temporarily from
part, &, m order to adjust the drum, ¢, as
may be required. The upper part, &, of in-
dicator shaft-extends loosely through fixed
screw, %, and it has e sliding connection
with drum, ¢*, such as by means of a feather
shown in Fig. 2; and the rotation of this
shaft imparts rotary movement-to deum, 77,

of said drum
drum. i -

The indicator operating shaft is provided
at its lower part with.a bevel gear, *, which
meshes directly. with a bevel gear, §%; the
lattor being mounted directly on hollow

gives thesliding travel to said

8

shaft, ¢’, whereby shafts, 7', 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

70

the electric motor, B, for the operation of .

the roll adjusting mechanism of mill, A.

. To shaft, S, is. rigidly securved a gear, 8,

having meshing engagement with gear pin-
ion, $%, on a shaft, 8% the latter being
motnted in appropriate bearings, ¢3, of
frame, . A/hollow screw, S, is fixed rig-
idly to one bé#ring, ¢, of said frame and it

-loosely incases a part of shaft, $% said hol-

low screw extending from bearing, <%, in-
wardly toward pinion, 82, on said shaft, S°
Shaft, S% is provided with a longitudinal
feather, S*, and, this féather engages slid-
ably with nut, 8, the latter being shown in
the form of a sleeve which has threaded en-
gagement with the fixed screw, S% Said
nut, $7, 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, S4, with the shaft, S, and the
screw connection of nut, §7, with screw, 8¢,
imparts the sliding’ movement to said nut
when it is rotated by the action of ghaft, S*.
Said nut is connected rigidly to a drum, S8,
forming the main element of the circuit
controller, but said nut is insulated electri-
cally from said drum, 8% by any suitable
form of insulation indicated at
by the nut and the drum are mechanically
connected for rotation as a unit, bt they
are electrically insulated from each' other.

The rotation of spider, G%, by hand acts
through the epicyclic train to rotate the in-
dicator shaft, i, &% for the purpose of set-
ting the indicator drum, #*, to the required
position, und‘simul,taneousiy with this op-
eration of setting the indicator drum, smid
spider, G° retates shaft, S, and gears; 5',
82, for the ‘purpose of turning shaft, S°
thus imparting movement to nut, §7, which,

by its engagement with fixed screw, S° op-
- erates to impart rotary and sliding motion

to drum, S, thefeby setting the movable

¢, where-,
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‘member, 3%, of the circuit controller to a -
position which will determine the current

to be admitted to electric motor, B, for the. :

operation of the rell adjusting mechanism
associated with rolling mill, A, . -

Codpersting with drum, 8% of the cir-

cuit controler 'is a plurality of contects,

F, ¥, ¥, ¥*, which are connected sepa-

‘rately by conductors, f, with the coils, », of
¥ ‘;:Iur ity of resistance switches, R
ot

An-

er comtagt, F+ is in electrical engage-
ment with rotary and sliding drum, S*, said
contact, ¥*, remaining normally in engage-
ment with said drum, 8% during its rotar

and sliding motion whereas contacts, F, I,

138
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F?, F3, are adapted to be disengaged succes-
sively from the dxf'ium as it slides in one direc-
tion under the influence of screw, S¢, acti

on nut, §, of the drum. Contact, F*, is cont

nected by conductor, f’, to a terminal, f2,
adjacent to one of the automatic switches,
D, which open and close the circuit through
motor field, &', ' ’

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 velated to the bapk
of resistances, R’, and to the rotary and
sliding drum of the controller that the cur-
vent 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”, K%, F%, into electrical
engagement with said drum successively,
the number of contacts so engaged with
drum, 8%, 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-
duction of the current by %radually 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, g’y and
hy &.  Contacts g’, &', are electrically con-

. nected with each other, the contact, ¢/, being

branched at ¢* onto one lead, J’, of the two
mains, J, J°, while contact, ¢, is in series
with the coil of solenoid, O. ~Contact k, is
in serics with coil 6f solenoid, 7, and contact,
A, is connected with one contact of a group
of contacts, I'%, the latter being branched
individually onto conductors, 7, leading to

‘thd coils of resistance switches, R.
A main switeh, K, cdntrols 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

"gta.

-of travel or adjustment are in

907,616

5, so as to bridge contacts, A, A’, thus
energizing solencid, 7, and the solenoids, d,
switches, D, for closing the circuit
field, whereby the motor is

and driven in one direction. The
other switches, U, are connected in parallel

and are adapted to be included in the

‘motoreircuit when switch lever, G, is shift-
ed in the opposite or “ip” direction, thereby
energizing solenoid, O, and. the solenoids, ,
of switches, U, the operation of said
switches peversing the flow of current
through, armature of the motor so as to
drive the latter in the o posite direction
and thereby actuate the rolfadjustin mech-
anism of mill, A, for separating
and increasing the widtﬁ
passes between said rolls. ,
The magnetic controller system shown in
Fig. § is similar in its general features
to other systems now in use for the same
general purposes, except that T have added
thereto the automatic circuit controller. It
is not considered necessary, therefore, to
enter into & 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 fol-

e rolls
of the pass or

lows: Assuming that the rolls of a metal -
rolling mill, A, are o

ned of separated to
receive an ingot or slab on the first pass,.
that main switch, X, is closed, switch lever,
G, is in a neutral or 1dle position, and drum,
8%, is free from cortacts, F to F*. As the
metal piece on its first pass goes through the
mill, the operator rotates hand whee , G
and turns spider, G in the direction of
arrow in Fig. 4, and to the extent.re-
iqsived to set drum, ¢, to the position for
ihdieating 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, ¢, and indi-
cator shaft, &%, . As spider, G*, is turned
by hand in a direction to move sto lug, X,
away from stop, X', gear pinion, Ge, rotafes
on its axis for the reason that it is in mesh
with fear, G, the latter being temporarily
locked from rotation by the worm gear, W2,
of shaft, W3, 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, i,

| whereby the latter shaft imparts rotary

motion to indicator shaft, 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 ; preferabl , the units
undredths
(1/100) ~f #h inch, but they may be any
other standard of measurement, say one-
‘sixteenth (1/16} of an inch. o
Simultaneously with the adjustment of
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indicator drum, 7, to denote the adjustment
of the mechanism for scbting the mill rolls
at the second pass, spider, G*, and member,
G4, operate to set the drum, S* of the cir-
cuit controller to a position for closing the
motor cireuit so that motor, B, will operate
the 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 will of the piece under-
going the first rolling operation. The de-
scribed operation of setting the drum of
said -civenit controller is performed by the
before - described  operation  of turning
spider, G, and member, G*, and it is due to
the Totatien of shaft, S, to which spider,
(3*, is keyed.  Said shaft turns gears,,é)’, S2,
shaft, 8%, and nut, 87, whereupon screw, S
codperates with shaft, 8%, in giving gliding
and rotary motion to drum, 8% Said drum
is thus brought into engagement with one or
more contacts, I, ¥’, ¥, %, the nuinber so
engaged depending upon the endwise move-
ment rof drum, S% and determined in the
first instance by the angular adjustment of
spider; G°, apd member, G*. The 'enga%e-
ment of fingers, F, or F, F’, or F, F/, ¥?,

or F, ¥/, F2. F3, with drum, S* completes:

the circuit with a corresponding number of
resistalice switches, R, so as to close the cir-
cuit "-"throu%lj a predetermined bank of re-
sistances, R/,
adapted to flow to motor, B, when motor
switches, D, are closed.

The adjustment of indicator drum, i, and
“rotary controller drum, 8% ase, or may be,
made while ‘a piece is moving through the
first pass of mill, A, and when said piece
seleavs 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-
tiori, thus bridging contacts, A, A, so that
the: éurrent flows through solenoid, I, and
throngh solenoids, d, of motor switches, D,
wlhereupon current is admitted to motor, B,
foi operating the ro}l adjusting mechanism
of mill, A, for moving one or more of the
rolls to the position required for the second
jpass. .. As the current energizes solenocid, I,
core, I’,.is drawn upward and dog, %, en-
gages with toothed rim, P°, on gear, @,
thereby locking gear, G°, shaft, ', and indi-

5 eator mechanism from movement. The up-

" ward movement of core, 7', not only locks

60

85

gear, G*, and the indicator mechanism, but

-motor switches, D, are cut into the working

circuit by part, ¥, of core, I, closing the
.Gireuit 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, T, ¥2, F%, and the
solenoid, 7, having closed the circuit through

and regulate the current

- tained, sto

molor switches, D, 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 cireuit 1s admitled to the motor.
Now, when motor, B, operates the roll ad-
justing mechanism for moving the roll or
rolls to the sccond pass, shaft, W, is rotated
by shaft, a*, and worm, W', imparts rotary
motion to worm gear, W2 shatt, W¢, and
gear, G”. The rotition of said gearimparts
rotary motion tp gear pinion, % and as the
teeth of this gear pinion, G*, are in mesh
with the teeth of géar, G, the latter being
held in a locked position by dog, ¥%. con-
trolled by SOlen()i(E f, it fol{ows that gear
pinion, G*, nust rotate on its axis and at
the same time travel around on the face of

75

locked gear, G% This’ movement af ‘gear .

pinion, G*, around the gear, G, &per to
impart rotary mqtion to spider, G% sfusing
the latter to rotafe on its axis and to fnpart
motion to shaft, S, which shaft operstes
gears, 8, Sz, and shaft, S?, so as.to sause

rum, 5% to rotate, whereby the. drum' is
moved endwise in a backward direction and
returned to normal position. “The; return
movement of said drum, S% causes-thé disen.
gagement of one or more of the
which were brought previously, by:

warll travel of the drum, into-electrical-eon- -

tact therewith, and as the drum is with-

90

drawn from the successive contacts, the ve-

sistance switches, R, are rendered inactive

100

successively and the switch levers, +*, drop
out one after the other, thereb dually
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, 8%, at which time
the motor is stopfed. When this end is at-

sheulder, X, of hand operated

member, G°, is brought into engagement

with stop, X’, but should there result s
-slight “drift” or “coasting” action.of the
roll adjusting mechanism, or lost motion of

other parts, the stop, 72, will be forced down-
ward somewhat against the magnetic pull of
solenoid, I, for the reason that the coacting
angles of the teeth in the locking wheel, *
and the face of the stop, I, are so shaped
and proportioned as to permit said drift or

105
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coasting motion to the mechanism without .

resultin§L in injury to ‘the codperating
parts. ‘At this time all the operating parts

gre returned to normal position, “switch

120

lever, G, having been shifted back to its neu- -

tral phsition, and while the piece is being
rolled 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, mili,
A, may be again adjusted so as'to result
in the production of the third pass, these

125
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- .4, will turn and drive indicator shaft, ¢,
- %, so that indicator drum, ¢', will travel up-

1.1
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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-
jugtment 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, A, to the first
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, ¢’,
whereupon current flows through solenmd,
O, for the purpose of lifting core, O’. This
results in dog, 02 being moved into the Path
of stop shoulder, X, and the head, O%; of
the core makes the contacts, 0%, 0° Dog,
02, cobperates with stop, X’, to 1dck X be-
tween them. and thereby hold member, G¢,
and spider, G%, from movement in either di-
rection, and core; 0", by engaging with said
contacts, 0%, O° completes the circuit
through motor switches, U, whereupon said
switches are operatéd to complete the cir-
cuit through the motor armature in the op-
posite direction to that comgleted by
switches, D. The operation of shifting
switch lever, 3, 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 shaft, ¢*, during the return
of mill, A, to the condition of the first pass,
drives shaft, W, which actuates worm, W,
worm gear, W2, and shaft, W*, so as to ro-
tate gear, (', and this gear will in' turn
operate to rotate gear ({)inion, 3%, on its axis.
As spider, G, is locked by dog, O?, and stop,
X’, whereas gear, G*, is K‘ee to rotate, being
free from engagement with dog, %, it follows
that the rotation of gear pinion, G% by the
action of shaft, We, will cause gear, G*, to
rotate bn its axis, whereupon hollow shaft,

ward on screw, . 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!
reach the desired positions. .
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what I claim as new, and desire to secure by
Letters Patent is:

1. In an indicating and adjusting mecha-
nism, the combination of a moter for moving
parts to be adjusted, an indicator, & stop-
ping device, an epicyclic train for operating
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-
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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-
-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-
n(‘xig the relative position of the parts to
adjusted, & stoppin% 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
the third to the stopping means, whereb
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
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-
ers
has returned to its inoperative position and
the momentum of the motor and connecting
parts is being overcome, against the action
of snid locking means. . : h

4. In an indicating and adjusting mecha-
nism, the combination of a motor for moving
parts to be adjusted, an indicator and a
stopping device operated through theé me--

dium of an epicyclic train consisting of ™

three parts, one of which is connected to the
jmotor, another to the indicating device and
"the third to the stopping device where

'Having thus fully described the inventfdn,f

the motor is arrested a8 the part¥io be ad-

the indicator after the stopping device.
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justed are moved in one direction, locking
means for those parts of the epicyclic train
that are connected, respectively, to the indi-
cator and to the stopping device, mechanism
& for -operating the ]ocE'mg means of the stop-

ping device as the parts to be adjusted are.

moved in one direction, and means for op-

erating the locking means on the indicator

as the parts to be adjusted movye in the other
10 direction. ‘ ' : -

5. In a rolling mill, the combination of a
pair of rolls adapted to operata on a piece
to be rolled, and means, adapted to-be set
in a position for operation during the roll-

15 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 E:ir of rolls adapted to operute on a piece to
rolled, means, adapted to be set 1n posi-
tion for operation during the rolling of said
piece, for securing a predetermined relative
adjustment of the axgs of said rolls, where-

25 by the passes are changed for a subsequent
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-

30 cating said adjustment.

7. ,%n 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-

85 ing operation, for indicating a predeter-
. mined adjustment of said rolls for a snbse-
quent rolling operation, and means operater
with the indicating means, which are adapt-
ed to stop the adjusting means when the

40 rolls shal{j have assured 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

45 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 nnll, the combination of a
pair of rolls, means coiperating with said
rolls for adjusting them for a certain rolling
operation, and means operable during said
rolling operation for indicating a.predeter-
55 nined 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 vertain rolling operation, and man-

60 yally controllable means operable during
said rolling operation for indicating a pre-
determinef adjustment of the rolls for a
subscquent rolling operation. '

11. In a rolling mill, the combination of

65 4 pair of rolls, means for adjusting them for

50

'COO]

‘operable, durin

7

& certain rolling operation, means, operable
during said rolling operation, for indicating

‘s predetermined adjustment of said rolls for
. 8

uent rolling operatiop, and means
sating with said adjusting means and
with the indicating means for automatically
stopping the adjusting means at the prede-
termined position shown by the indicating
meags. . :
12. In a rolling mill, s pair of rolls, means
the passage of a piece
through the rolls for indicating an ad])?ust-
ment of said rolls for a subsequent passage
of the piece, a device for effecting said ad-
justment, and means for contrelling 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 mem-

™
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bers to be adjusted, a coptroller ecodperating .

with said motor adapted” to stop the motor
when the members reach the desired posi-
tion, means for indicating the adjustiment to
be given the members, and mesns compris-
ing an epicyclic train composed of three ele-
ments, the first one of which is constructed
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
mentioned means slso comprising w 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 membefs, and
means codperating with said indicating and
controlling means, respectively, whereby the
indicating means is set to indicate the de-.
sired adjustment and the controlling means
is placed in readiness for operation.

15. In an indicating and adjusting mech-
anigm, means for operating members to e

‘adjdsted, means for indicating_such adjust-
)

merft of the members to be adjusted, and a
set of gears.having members eodperating
with the operiting means and the adju<t-
ing means, said set of gears including a
member operable at will for setting the in-
dicating means and including, alsn, meauns
for locking the indicating means.so as to
preclude movement of said indicating means

when the means for operating the members 1

to be adjusted are set into a pesition for a
subsequent operation of said members.

16. In an indicating and adjusting mech-
anism, electrically-operated meatey, for ac-
tuating members to be adjusted, u stopping
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device for'said electrically-operated means,
means for indicating the adjustment of said
members, and setting mechanism including
a member operable at will for setting the
5. indicaling 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, & controller
for said power-operated mechanism, means
_for indicating the adjustment of said mem-
bers, and a setting mechanism codperating
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
for said power-operated mechanism, means
for indicating the adjustment of said mem-
bers, and setting mechanism for said con-
troller and said indicating mechanism, said
setting mechanism inclading 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-
bers, marmually operative devices codperat-
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 indieating
means, the controller, and the power-oper-
ated mechanism, said setting mechinism 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 &
rotatable member cperable at will for pri-
marily adjustiz:g the indicating fmeans and
the'mntﬁo%ler, and means for locking against

997,610

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 mechanisny in-

-cluding gears connected operatively with

said indicating means and with said con-
troller, said setting mechanism including,
also, & 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 operatin
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- -
oPera.ted 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, power—operatef 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 meémbers
to be adjusted in. moving them to one of »
plurality of pesitions.

25. In an indicating and adjusting mecha-
nism, power-operated means for operating
the members to be adjusted, means for in-
dicatin% the adjustment of said members, a
controjler for said power-operated means, a
train of setting gears coperating 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-



10

15

20

25

30

35

40

997,619

ing one of the setting gears and the indi-
cating means {rom movement during the
operation of the power-operuted means
moving the members to he adjasted to a
predetermined position.

26, In an indicating and adjusting mecha-
nism for rolling  mills;,  power-operated
mechani=in for adjusting a roll of said mill.
a coutroller for said power-pporated mecha-
nism, means for indicating the adjnstment
of sard roll, setting mechanism for adjusting
the indicating mechanism and the controller
to predetermined position. and means actu-
ated by the roll adjusting mechanism for
returning the setting and mdicating mecha-
nisms to normal positions.

97. Tn an indieating 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 indieating the adjustment
of said roll, setting mechanisin for adjusting
the indicating mechanism and the controlier
to predetermined positions. means for lock-
ing the indicating means during the adjust-
ment of the roll from one predetermined
position to snecessive predetermnined posi-
tions, and means actuated by the roll adjust-
Ing mechanism for returning the setting and
indicating mechanisins 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 coutroller for said power-operated mecha-
nism. means for indicating the adjustment
of said roll. setting mechanism fof the in-

_dicating mechanism and the controller, said

setting  meechanisin including o member
shiftable at will and adap.d to operate the
indicating means and the controller while

the mill rolls are operating upon a piece
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passing throngh the mill, means for locking
the indicating means at x time when the
power mechanism 18 acting to adjust {he
roll to a sugeessive pogition, 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 will
to a plurality of successive positions, a con-
troller for said power-operated mechanism,
means for indicating the adjustment of said
roll, setting mechanism including a member
shiftable 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-

= ]

anisin for rolling mills, means for indicat-
ing the relative adjustment of members to
be adjusted. power mechanism for adjusting
said miembers, a controller for said power
mechanisi, setting mechanism for the indi-
ating means and «id controller. said set-
ting mechanism mcluding o (enin of gears
and a votatable member, the latter acting to
adjust both the indicating means and the
controller at a time when the members to
be adjusted are ocenpying one of @ plurality
of successive positions.

3L In an indieating and adjnsting mech-
anism for rolling mills, means for indieating
the relative adjunstment of a roll 1o be ad-
justed, power mechanism for adjusting said
roll, a controfler fur said power mechanism,
a first shaft connected to the indicating
means, a second shaft connected to the con-
troller, a rotatahle selting member carried
directly” by the second shaft for operating
the controlter, a 1hivd shaft operated by the
rol adjusting mechanizm, gears on the first
shaft and the third =haft. 2 gear mounted
on said setting member and meshing with
the gears on the first and third shafts, and
means for locking the firsd shaft and the in-
dicating means when the roll adjnsting mech-
anism and the third shaft ave operated o ro-
tate the second shaft for restoring the con-
troller to a position for cntiing off the power
mechanism.

32, Tn an indieating and adju-ling mecha-
nism for rolling mills, means for indicating
the relative adjustinent of a roll {0 be ad-
justed, power mechanism for adjusting said
roll. a controller for «aid power mechanism,
a plurality of shafts, two of which are con-
neeted with the indicatin -~ means and the
controller respectively, gen © on said two
shafts, mesns for loeking the gear which op-
eratos the indicnting means, n-setting mem-
ber earried directly by that shaft which con-
nects with the controller, and o gear mount-
ed on the setting memwber and meshing with
said gears for adjusting the controller by
the movement of the roll adjusting mecha-
nistn when setting the roll to one of a plural:
ity of positions.

n an indicating and adjusting mecha-
nism for rolling mills, power mechanizm for

o
[*I3 N

“adjusting a roll of the mill, an indicator, a

controller for said power mechanism, three
shafts, one of which is connected with the
roil adjusting mechanism and another to the
indieator. gears on said shafts which are
connected to the indicator and the roll adjust-

ing mechanism, respectively, a rotafable 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 movernent, 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 aud operated by the roll adjusting
niechanism.

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 mounted 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-
nismi for rolling mills, power mechanism
for adjusting a roll to be adjusted, an indi-
cator for showing the position of said roll
upon a subsequent adjustment thereof, a
controller for said roll adjusting mechanism,
tﬁree shafts, one of which is connected with
the roll adjusting mechanisi and a second
to the indicator, gears on satd first and sec-
ond shafts, a rotatable setting member on
the third of said shafts, which shaft is con-
nected to the conttoller, means for arresting
the rotation of he sctting member in one
direction, nieans controllable by the roll ad-
justing mechanism for Jocking the setting
member from rofatioh in the other direc-
tion, and a gear mounted on the setting
meinber and meshing with sald gears on the
shafts connected with the roll adjusting
mechanism and the indicator, respectively.

A6, Inoan indieating and adjusting mecha-
utsin for rolling mills, power mechanisim for
ailjusting a roll to be adjusted, an indicator,
a #oulrotler for said power mechanisim, a ro-
tatable setting viember counected to the con-
troller, n gear on said setting member, other
genrs meshing with the aforesaid gear and
conneeted operatively with the roll adjust-
g mechamsm and with the indicator, "re-
spectively, means for locking the indicator-
operating gear, and separate means for lock-
iz the setting member.,

37, Inan indicating and adjusting mecha-
nisn for rolling mills, power mechanisin for
adjusting a roll to be adjusted, an indicator,
+ eontrolley for said power mechanism, a ro-
tatahle member for operating the controller,
a gear on said rotatable member, means for
tocking said member, two other gears mesh-

997,619

ing witl said gear on the rotatable member,
one of said two gears operating the indicat-
g means and the other of said two gears
being connected with the roll adjusiing
mechanism, means for locking the rotatable
member when the indieator and the roll are
adjusted to a first position, and means for
locking the indicator wirile the roll is being
adjusted to one of a plurality of successive
operative positions. v

38. 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 cobperating with said
drum, means comprising a shaft slidably

connected to said drum for imparting ro-
tary motion to the drum, and means for imn-

parting sliding motion to the drum simul-
taneously with the rotary motion thereof.

39." In an indicator of the class deseribed,
electrieally operated means for effecting the
adjustment of members relatively to each
other, a contreller drunt, contuets rotatable
with said drum, electric cirenits having
contacts adapted to be engaged with, and
discngaged from, the contacts which are ro-
tatable with said drum, and means for im-
pariing sliding and rotary motion to said
druniy, whereby the cirenits are closed ov
opened by the suceessive engagement of their
contacts with, or disengagement of sauld con-
tacts from, the contacts of the drum upon
the stiding movement thereof.

0. Inan indicator of the elass deseribed,
eleetriedlly operated means for effecting (he
adjustment of members relatively 1o cach
other, a shiding and votating controtler denny,
@ plurality of contacts rotatable and slidable
with satd dremn, electrie civeuits having con-
tacts wlapted Lo be snecessively  engagod
with, and suceessively disengaged from, -the
aforesaid contacts, respectively, upon the

slidable and rotatable movement of the dri,

a shaft connected to said controller drum
for imparting rotary movement thereto, a
nut secnred to the drean for rotation there-
with, and a serew coGperating with the nut
for imparting sliding movement to said con-
troller drum.

In testimony whercof T have signed miy
name Lo this specification in the presence of
two subscribing wilnesses.

CIHARLIES M GREY.
- Witnesses:
. b Bre~irann,
V. o Mankvannw.
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