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-5 .claims.

The invention relates to -a tilting table em-
ployed in a steel mill incident to the formation
or fabrication of metallic elemhents or shapes from
billets or slabs. ' : s ,

Tilting tables of the present type are employed
in-steel mills as a-transfer medium through which
metallic elements such as billets, slabs, ‘ete., are,
upon being emitted from between two vertically
spaced rolls, for instance, of a three-high mill,
raised or lowered vertically so as to be placed in
a position to enter, or be admitted between one
of the previously mentioned rolls and an adja-
cent, or-another vertically spaced roll, in the
process of forming or working billets or slabs‘into
the ultimate or desired configuration, _

An object of the invention is the ‘provision, in
a tilting table, of a guide means for moving me-
tallic elements transversely of the table, and hav-
ing actuating means responsive to the tilting ac-
tion or movement of the table, o
~ Another object of the invention is the Provi-
sion, in a tilting table, of an arrangement of ele-
ments for moving a side guard or guide “bar
transversely of a tilting table with the elements
being adjustable so that the distance through
which the side guard or guide bar may move can
be definitely determined. )

A further object of the invention is to provide,
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in a tilting table, 3 plurality of guide bars ar- :

- ranged to move transversely of the table with
means associated with one of the guide bars for
selectively rendering it inoperative. . o

The above, as well as numerous other objects of
the invention, will become apparent from the
succeeding description and from an inspection of

the accompanying drawings which, in several

views thereof, show an exemplified form of the
invention and wherein: - i o

Figure 1 is a plan view of a tilting table em-
bodying a form of the present invention;

" Figure 2 is a side elevational view .of the filt-
ing table shown in Figure 1; .

Figure 3 is a transverse sectional view taken
along the lines 3—3 of Pigure 1 looking in the di-
‘rection of the arrows;

Figure 4 is a vertical sectional view taken along
the lines 4—4 of Figure 3 looking in the direction
of the arrows; ' : )

Figure 5 is a longitudinal view taken along the
lines 5—5& of Figure 1 looking in the direction of
the arrows. o

Referring now to the drawings in detail, where-
in Tike reference characters indicate like parts,
the numeral { is employed to designate, in a
somewhat general manner, a tilting table posi-
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tioned adjacent a three-High rolling mill'indicat-
ed diagrammatically ‘as at'2 'and comprising ver-
tically spaced rolls 3. 'The ‘table is arranged to
receive billets, slabs or any metsllic-elements (not
shown) from certain passes of the lower of ‘upper
two adjacent or bank of rolls, and then shift the
thus far processed ‘elements so:as to be delivered
to certain passes of or between the other two ad-
Jacent or bank of rolls so that, by being moved
through consecutive passes of the rolls, the billets
or slabs will be ultimately* processed to their de-
sired shape or configuration. S N
The table comprises a’ pair ‘of transversely
spaced, longitudinally exteriding, main or founda-
tion beams ‘of sills 4 which project ‘horizontally
for a distance substantially equal'to the length of
the tablée and form the primary Structural mem=
bers of the table. “Positioned at desirable inter<:
vals longitudinally of the table are separatots’or
cross barriers ‘5, preferably in the horizontal
plane or vertical confines of the main beams and
secured thereto in order to present a rigid, rugged
framework. ~ Outstanding from ‘one'or adjacent
extremities of ‘the 'sills are a plurality of eppo-
sitely directed axles 6 journaled in accommodat-
ing bearings T which pivotally support or ‘carry
one end of ‘the table and are, in ‘turn, supported
in an elevated :position by means of bearing -
stands 8. The bearing stands are ‘superimposed
upon-a monolithic-or othertype-of subjacent base
or foundation -9 and secured thereto by any means
desired. .- ool g e
- Forming movable -or votatable means for the
table so-as to carry the billets, slabs, -etc..-away
from-the rolls as they emerge from: certain passes .
thereof and :to carry-.or move the thus: formed
metallic clements toward the rolls to be:admitted
to other passes thereof, are a plurality ef rollers
10 extending transversely -of the table and ;jour-
naled.in suitable bearings .11 .carried by the main
beams. The rollers are in upwardly or vertically

. spaced relation ‘when.considering the main beams

45

so as to be free to receive and deliver metallic -ele-
ments from and to the rolls of themill. . . .

Driving mechanism is introduced into the table
to actuate the rollers and, as exemplary .of such
a mechanism, there is provided, extending longi-
tudinally adjacent one side of the table, a:line

- shaft 12 having intermittently positioned miter
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gears 13 secured thereto and meshing with miter
gears 13% fixed to the associated extremities of
roller shafts (02, Due to the ‘proximity of associ-
ated structure to be hereinafter described, the
roller 10 is driven by a series of gears 14 posi-
tioned on“a side of the table opposite from the




2.

line shaft and which are connected to the line
shaft through an axle 12* and the miter gear 13>.
- A gear case 15 and cover {5 form a housing for
the reception of the line shaft and associated
miter gears-and, overlying the cover in supported
relation therewith, is a platform plate 16 fcrm-
ing a walk-way for the accommedation of work-
men or -operators and which is disposed a slight
distance above a floor line indicated diagrammati-
cally as at, 162 The side of.the table opposite
from the line shaft'is also provided with a plat-
form plate 16b carried by the subjacent main

beam through suitable brackets and preferably -

disposed in alignment with the floor level {6e.

Attached to one of the beams at or adjacent the-
pivoted extremity thereof is a bracket 1T forming -
a support for a reversible motor {1 which forms’

the power means for driving. .the -line- shaft

[
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where the metallic elements can be fed to the
upper bank of rolls.

An arrangement is provided in the tilting table
whereby billets, slabs, etc., moved onto the table
from one passage of the rolls, may be shifted
transversely of the table to be fed into a passage
of different. configuration -or contour. Toward

the accomplishment of this end, therefore, there:

is secured to the main beams in subjacent rela-

‘tion thereto, a plurality -or pair of {transversely

extending longitudinally spaced supporting beams

- 31 onto which are secured intermediate I-shaped

structural members 32 positioned desirably in the

“plane of the main beams. Mounted upon the

through a series of intermeshed gears 18.. By a..

manipulation -of the motor 178, the rollers may
be driven in either a clockwise:or counterclock-
wise direction, when considering Figure-2-or 4,
to receive or deliver metallic- elements from or
to the rolls of the mill. :

Elevating means has: been mcorporated into
the table so that when employed with:-a three-
high' rolling mill, the table wiil be capable of tilt-
ing or elevating the metallic. elements from a
plane adjacent the lower bank of rolls toa plane
adjacent the upper bank of rolls or-vice versa.
For the accomplishment of the above, therefore,
there is provided a tilting motor means 19 firmly
secured to the base:8 by any ‘desired -method and
positioned adjacent the side of the  table:re-
moved from 'the ‘line- shaft.
nected to the tilting motor is-a series.of gears-20
eneased in a housing 202, the latter of which has

. projeeting therefrom -a crank shaft 21 with:- an

eccentric or:.crank arm 214 positioned on the table
adjacent -the side of the housing 20* and oper-
atively connected to the gears 20, Pivotally at-
tached to the crank arm is a reciprocating rod
22 substantially horizontally disposed and -having
its outer or free-extremity pin-connected to:an
upright arm -23. . The arm 23 is keyed or other-
wise secured to an axle 24 which extends hori-
zontally and transversely of the main beams in
© lower spaced relation thereto, and is journaled in
a plurality of “suitable and aligned bearings 25

. which are supported. by stands 26. " Transversely
spaced, horizontally disposed, tilting' levers 27 are

secured to the axle in vertical alignment with

the main beams and have their outer or free ex-

tremities pin-connected to the lower éxtremities

of associated links 28 The links are’ verticanv

disposed and pivotally secured to tilting brackets

29 downstanding from the mill adjacent extremi-

ties ‘61 the main beams “to which they a.re fixed.

The tilting levers extend inwardly of the table

away from the link-connected extremities so that

a counterweight 30 interposed between and se-

Opersatively con- =
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’ cured to the inner extremities of the tilting levers -

may form a means whereby the mass-of the.

_table, carried by the links 28, may be substan-
tially equalized.  From the above, therefore, it
Cwill be noted that. upon_an actuation of the lift-

ing ‘motor, the reciprocal rod 22 will be moved to- -

ward the right when considering Figures 1,20r4,
a.nd impart a’. clockwise motion to’ the axle and
a vertical movement to the links to cause the mill
adjacent extremity of the table to be raised. ‘This
action will move the table from a position as illus-
trated, or capable-of receiving metallic elements
rrom the lOWel‘ bank of rolls to a t11ted position

PR
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5 the latter carriages interposed ' between. . the

structural members, and securely fastened there-

to, are a plurality of carriage guides or tracks.

33 grouped preferably in two sets of three tracks

‘adjacent each longitudinal extremity of the table

and also of I-shape in vertical cross. section. so
as- to present horizontally  opening or facing
channel ways.  The guides or tracks extend to
within the close. proximity of the main beams for
the purpose to be hereinafter apparent. Located
between, or within the confines of each pair or
adjacent guides, is'a carriage frame 34 having

a shoulder 35 thereof extending vertically be-

tween -adjacent rollers, - The carriage frame.is
provided with s plurality of, preferably two, seck-
ets 36 which accommodate suitable bushings 81

and transversely extending rotatably. associated
axles 38, the latter of which extend to within the
limits of the guides. Suitably Keyed to each axla
extremity is a wheel 39 arranged.to bear upon

a flange of an adjacent guide and provided with

a radially disposed or peripheral rim: 40 spamd, 3
from, but adapted to.contact;the gulde flanges to -

maintain the carriage in a. predetermlned rela-
tion with the .guides. .It. wili be noted trom the
above, ‘that the carriages are. arrsnzed £0 move
or travel in the tracks: or guides in a direction
transversely.. of the table, and that  they. are
grouped in pairs adjacent each end of the table.

So as to more clearly identify the carriages, the

ones of each pair are designated as A and B.with
former as clearly indicatéd-in Figures.1. a.n;l A,

" As previously -indicated, each.carri
shoulder extends to- within the herizontal Jimits

6f the table.rollers. and is-fornied with. a-groove

e frame

or upwardly opening: way 4f, as well. as. a plane

horizontal.top surface. 42..- Spanning. or bridg-
ing ideritically identified carriages are.a pair of
guide bars or side guards 43;.more.specifically

designated as an outer guide bar or side.guard .

42s and an inner. guide bar-or side guard 43",

"The sidé guards each have spaced feet or pedes::

tals'd4 which bear upon the plane top surfaces 42. -

of the carriage frames and each being removably.
secured.thereto by means of .a bolt. 48 baving a

head portion - 46. disposed within the associated

way. 41 and a rotatable element or nut:47 super-

imposed upon the adjacent pedestal -so that a.
shortening of the effective length of. the bolt wﬂl -
bind the foot. and subjacent carriage together..

The particular attachment.of the guards to-the .

carriages lends. itself to an.adjustment: of the

guards transverseiy of the table so as.to accom= -

modate the particular passes of the. mill: rolls
employed. . Referring pa.rticularly to Fi-gnre 1, it

will be observed that the inner side:guard: 430

is secured to the carriages B and the outer side
guard 432 is attached to the carriages A and, as

the main body 48.of the guards extends -above

the top surface or materially engaging plane:of

the rollers, the guards are accordingly arranged:
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to meve-any metallic :€lement :emitted from one
setof passes-of ‘the mill rolls transversely of :the
table %o ibe fed to another :seét of passes in the
process of forming the metallic :elements ‘in their
desived ultimate shape.. -Attention is directed o
the outer side guard 43» which, sconsidered in
dlan, Figure 1, has a:$inuous or cconvoluted, ver-
tical, inwardly facing surface 49 1o present pock-
sts 8D ‘which affords a means for the introdue-
tion of :a jack bar -or any suitable tool between
the side :guard and ‘billet 50 .as to .rotate the lat-
ter through :a winety :or -any .degree :arc.and
vermit 3ts reentry “inte dhe imill in & different
position. L .

The supporting beams 8 .are desirably ex-
tended transversely :of ‘the takle bayond ‘the ver-
ticel limits:of tlre mnain ‘beans onone side of The
table, preferably {ive side renroved from the roller
driving .motor :and secured to the supporting
beems “adjacent their overhanging extremities
are ‘a plurality of horizontally zligned :down-
standing :shaft supports 'or besrinegs &, Jour-
naled in the shaft supports and extending longi-
tudinally of the table ‘are .a pair of telescoping
shafts or axles £2, more particularly designated
a5 -an dinner solid .shaft §22 'and an -outer hollow
shaft 820, Suitably keyed to the hollow or outer
shaff is-a pair of levers 53 and 54, reach having
an upstanding -arm ‘55 ‘with the latter iidentified
lever -being ‘of the bell :crank type and provided
with a horizontally disposed :arm 88, Also keyed
to the inner sclid shaft is.a lever -532 having a
vertically disposed arm %85* and, spaced from
this lever; is a multi-part or compound lever 54a
forming one of the hell crank type. The com-
pound lever comprises an upstanding srm 55
arranged to move with the inner shaft, and a
horizontally disposed arm 562 adapted to be se-
lectively connecfed to the associated upstanding
arm through the medium of a clutch 57 and keyed
to the inner shaft to be capable of being rotated
therewith. Pivotally connected to the free or
upper extremities of the upstanding arms 55 are
a plurality of, preferably two, reciprocating rods
58 which extend from the lever arms and are
pin-connected to the carriages B which carries
the guide bar 43% or inner side guard. In like
manner the free extremities of the vertical arms
552 and 552’ are pivotally connected to a pair
of reciprocating rods 89 which, in turn, arve flex-
ibly secured to the carriages A carrying the outer
side guard or guide bar 432, By this arrange-
ment, therefore, g counterclockwise motion of all
of the upstanding arms, when considering Fig-
ure 3 of the drawings, will result in a move-
ment of the side gua,rgis in a direction toward the
opposite side of the table, carrying with them or
shifting transversely of the table any metallic
elements deposited on the rollers from the mill
to thereby change the location of the elements
on the table so that they may be in g position
to enter different passes in the rolls from which
they had just emerged. It may at times be found
resirable merely to employ one or the inner side
guard for shifting bars, etc., transversely of the
table, due to the rolling of a single shape or one
type of element. In such instances, then, the
cluteh mechanism 57 is actuated so as to be out of
contact with the horizontal arm 562 to render
the inner shaft inoperative and prevent a trans-
verse movement of the outer side guard.

The side guards are moved transversely of the
table or the telescoping shafts are rotated about
their common axis in response to a vertical or
tilting action of the table and, as exemplary of
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2 ‘means .capable:of imparting :such a:maovement
to ‘the side ‘guards and ishafts, ithe horizontal
arms “of ‘the hell :cranks: ‘have. associated there-
with anchor means ‘generally designated by ‘the
reference characters 60 and §062; :the former of
which is connected to the grm 58 :and thelatter
being connected to the arm 582 To accommo-
date:the-anchor means, each Norizontal ‘arm is of
inverted :channel ;shape in vertical «cross :section
and ‘provided with:guide ribs 8. -Reétained with-
in each horizontal arm and:supported by the ribs
thereof is-a -slide ‘er block 62 slidably associated
with the lever arm te be capable of being moved
to :apredetermined position within the arm Jon-
gitudinally ‘thereof: ~Each block has threadedly
associated -therewith .:a' rotatable miember :or
spindle 63 mounted in the toggle and adapted,
upona:manipulation thereof, to retain the block
in = predetermined :position, as well ;as shift ‘the
slide to a-different Jocation 'within the bell crank
arm, By -altering or changing ‘the .effective
length :of ‘each 'spindle, the related slide may be
moved to sny location ‘desired :along the length
of its :supporfing arm. ' The :anchor means ‘are
employed to retain the horizontal arms in a :pre-
determined position-or a point along the length
thereof ‘ina "position substantially fixed réldtive
tothe base or foundation 9 so that, upon a tilting
actionof :the table, the upright arms of the ball
cranks may be moved .about their respective
axes'to cause a transverse movement of the car-
riages-and associated side guards. “The. anchor
means corregsponding in number with the humber
of horizontal:arms, which in ‘the bresent instance
is two, are each formed by vertically spaced heads
or end shanks 64 having their related extremities
exteriorly threaded and rotatably associated with
a connecting rod or tube §5. This adjustable
relationship between the related heads and con-
necting rod permits a variation or adjustment in
the overall or effective length of the anchor
means so as to compensate for manufacturing
tolerances as well as positively determine the
disposition of the vertical arms and the location
of the side guards to accommodate the particu-
lar passes of the mill employed. Jamb nuts 66
are run along the threaded portion of the end
shanks after the proper length of the anchor
means has been .determined to abut the ex-
tremities of the connecting rods and locate the
associated elements against relative rotative
movement. Spaced below each slide, and desir-
ably in the vertical plane thereof when the table
is in lowered position are g plurality of base
plates 67 securely fastened to the base or foun-
dation 2 and each being provided with a seat 68
having an upwardly facing concave spherical sur-
face 68. Each block 82 is similarly formed with
a concave spherical surface 19 facing downward-
ly with complementary concave surfaces 69 and
70 presenting sockets for the accommodation. of
bali-shaped or spherical or convex exXtremities Ti
of the end shanks. The spherical extremities of
the heads are locked in their respective sockets
by means of a complementary formed nut. 12
threadedly associated with the blocks and base
plates. The anchor means are therefore articu-
lately, pivotally or flexibly secured to or asso-
ciated with the blocks and base plates so that
no abnormal stresses will be set up in the billet
or slab shifting mechanism as the result of the
table tilting about an axis extending horizon-
tally and transversely of the table and the tele-
scoping shafts disposed horizontally and longi-
tudinally of the table,
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~From: the above, it will be noted that various

_alterations and changes may-be made to the ex-
emplified form of the hereinabove described and
illustrated -construction without departing from
within the spirit of the invention and the scope
of ‘the appended claims. - .

I claim:

‘1. In a table, the combination of means for
ti]ting said table, a pair of telescoped shafts car-
ried by said table, a pair of transversely movable
side guards extending above a material engaging
plane of said table, a lever attached to each of
said shafts and connected to an associated side
guard, and an adjustable anchored means se-
cured to each lever and fixed with respect to said
table for imparting motion to said side guards in
response to a tilting movement: of said table.
~ 2.In a table, the combination of means for
tilting said table, a pair of telescoped shafts car-

ried by said table, a pair of transversely. movable 2

side guards extending above a material engaging
plane of said table, a lever attached to each of
said shafts and connected to an associated side
guard, an adjustable anchored means secured to
each lever and fixed with respect to said table for
imparting motion to said side guards in response
to a tilting movement of said :table, and clutch
mechanism associated with said shafts adapted
to render one of said side guards moperatwe upon
a tilting action of said table.

.3, In_a table, the combination of means for

tilting said-table, a pair of telescoped shafts car-

ried by said table, a guide bar movable trans-
versely -of said table, a'lever mcunted on one of
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said shafts and connected {0 said xuide bar, 8
spindle associated with sald lever, means slidably
mounted in said lever and maintained in a pre-
determined - position - by said spindle, anchor
means universally connected to said first-named.
means and being adapted to. rotate sald lever
upon a tilting movement of . said table, and clutch-
means carried by one of sald shafts and asso-
ciated with said lever for rendering the latter -
inoperative upon a tilting movement of said table.

4. In a table, the combination of a plurality. of
guide bars adapted to move: transversely of said
table, a plurality of telescoped shafts carried by
said table adjacent one side thereof, a lever con-
nected . to each shaft and an assoclated .guide
bar, rotatable means in each lever, a block car-
ried by each lever and maintained in-a predeter-
mined position by an associated rotatable means,
and an adjustable anchor means connected to
each block and fixed with respect to said table.

5.. In a table, the combination of a plurality of
transversely .movable carriages, a  plurality of
guide bars secured to said carriages, telescoped -
shafts carried by said table, levers connected to
each shaft, reciprocating rods connecting sald
levers and carriages, rotatable means in each
lever, a block carried by each lever and main-
tained in a predetermined position by an asso-
ciated rotatable means, and adjustable anchor
means connected to sald blocks; and a -clutch:
mechanism related with said shafts so as selec-"
tively to render one only of said shafts inoper-

- ative upen a tilting action:of said table.”

EDWARD T. PETERSON.



