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To all whom ib may concern:

" Be it known that I, CHARLES M. GREY a
citizen of the United States of America, remd-
ing at New York, in the eounty of New York
mld State of New York haveinvented certain
new and usefal IlIlpl ovements in Rolling-

" Mills: and I hereby declare the following to

he a full, clear, and exact deserlptlon of the.

| mventlon %ueh as will enable others skilled
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“horizontal rolls;
'Gonnected with screws 1nstrumentdl in effect-

in the art to whlch 1’5 Dertamq to make and'
use the same.

This invention relates to 1mprovement% in

mills or apparatus for rolling metallic beams, |
FU'II'deIS and stractural Work generally. |
This invention pertains more especially to

a mill which is adapted for use in rolling a
ﬂanged beam orbar fed through the mill, with
its web or b0d3 portion arra,nn'ed horwonmlly
and comprises, first, two horlzontal rolls ar-

ranged one above the other and in the same |
vertical plane and in position to operate upon

the upper side and lower side, respectively,

of the web of the blank or work, with one of

the said rolls laterally adj ustable vertically
toward or from the other wéb-reduecing roll;
second, two wertical or upright endwise ver-

tically “shiftable side rolls arranged at oppo-
site ends, respectively, of the honzontal rolls |
and in position to operate upon and cover-the
outer sides of the heads or flanges of the blank
“orwork and carried by slides Whlch are adjust-

able toward or from each other, so as to ren-
der the said side rolls adj usta,ble apart; third,
two straightening-bars arranged at opposwe

sides, I@SPEGBIVBI} , of the pa.th of the blank'|
or work at one side of the horizontal rolls and

operated as required to gradually and inter-

mittently effect a straightening of the blank

or product; fourth, two side gmdes arranged
at opposite sides, respectwel}, of the path of
the blank or work at the opposwe side of the
fifth, a shaft operatively

ing the adjustment of the upper horizontal

45

roll sixth, another shaft arranged parallel
with the said screw- operating shatb and op-

‘eratively connected with the aforesald side-
roll-carrying slides; seventh, power-tirans-

“mitting means whereby variable motion is.

t1 ansmlssﬂ)le from one to the other of the sald

a

| thesideroll, straightening-bar, and side guide .
‘at one 8ide of the honzontal rolls toward the.
;Slde roll, straightening-bar, and side guide
.atthe oppomte side of the hm izontal rolls can
‘be conveniently and speedlly effected practi- -
cally without incurring any interruption in -
‘the operation of the mill, but the upright side
rolls are shiftable Vertlea,lly simultaneously
| with the adjustment of the adjustable hori-
‘zontal roll and the vertical shiftability or ad-

shafts, SO _that the ad j usta.blde hoirizonisﬁl web-
reducing roll and the upright flange-reducing

side rolls are simultaneously shlfted inwardly - '

‘during a readjustment of the said rolls to re-
‘duce the ‘passage formed between the rolls
. betweensuccessive passesof theblankorwork -
through the mill; eighth, means whereby the

uprwht side rolls are shiftable vertically or

-endwise, and, ninth, means whereby the shift-
‘ingof the said side rolls vertically or end wise
‘issimultaneous with and in thesame direction
‘as and entirely dependent upon the vertical

shifting of the adjustable horizontal roll.
The primaryobject of my present invention

is to prowde a construction whereby notonly
.4 change 1n the extent of the travel of the

apper hormontal roll toward the lower hori-
‘zontal roll relative to the extent of travel of

justment of the said side rolls is wholly de-

‘pendent upon the adjustment of the adjust-
‘able horizontal roll, so that an accurate main- -
tenance of the said side rolls vertically cen-
‘tral relative to the blank or work to be oper-
ated upon by the said side rolls is insured
and an adjustable horizontal roll having the
diametrically largest necksor trunnions prac-
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ticable without interference between the said |

necks or trunnions and the side 10113 1s ac-

commodated. -
Another object of this invention is to pro-

‘vide such improved arrangement and combi-
nations of parts that the means employed in
effecting the lateral adgustment of the up-
right mde rolls and the means instrumental
in vertleally or endwise shifting the said side

rolls ean be operated mdependently of each'
other. -

With these objects in v1ew and to bhe eud_ﬁ
of realizing other advantages hereinafter ap--
pearmn‘ this invention canswts in cer tam fea-

9o I
95

IOO




10

20

25

>

tures of construction and combinations of [ D and D must be adjustable apart.

parts hereinafter described, and pointed out
in the claims.

In the accompanying drawings, Figure I is
a top plan of a mill embodying my mventlon
and portions are broken away and in section
in this figure to more clearly show the con-
struction. Fig. Il is a side elevation of the
mill, partly in section. Fig. III is a top plan
of a portion of the mill, large]y in section,
taken centrally between the upper and lower
ends of one of the side rolls D.
side elevation of a portion of the I]]lll larﬂ*ely
in section, on line IV IV, Fig, II1, looklnﬂ' in
the direction Indicated by the Arrow, I‘w' Vv
18 an elevation, largely in seetion, on lmeV V,
Fig. 111, lookmw in the direction indicated by
the arrow.

My improved rolling-mill comprises an up-
per horizontal roll B, a lower horizontal roll
B?, and two vertical SIde' rolls D and D, ar-
ranwed at opposite ends, respectively, of the
.sald horizontal rolls and contrally between
the axes of and at a right ann'le to the said
horizontal rolls. The roll B’ is arranged above
and transversely of the upper side of the path
of the blank or work in position to operate
upon the upper side of the web of the blaunk

~and upon the inner sides of the flanges or
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heads of the blank above the web.

The roll B* 1s arranged below and trans-
versely of the path of the blank in position
to operate upon the lower side of the web and
upon the inner sides of the heads or flanges
below the web.

The two side rolls D and D are arranged at
opposite sides, respectively, of the path of the
blank 1n pOSILIOIl to operate upon the outer
side of the adjacent flange or head of the
blank.

The blank or work C is shown in position

in Fig, 1I.

The rolls B’ and B? are practically of the

same diameter and rotated in opposite direc-
tions, respectively, and the blank or work is
given as many passes through the mill as are
qumled to complete the 1011111# or shaping
of the work, and the blank is of course suit-
ably heated preparatory to its introduction
into the mill and fed through the 111111 Wlth
its web arranged houzon’rall3

An engine-shaft 4 (see Fig. II) is opera-
tively promded with a gear 5, whleh 1S opera-
tively connected in any smtable manner with

a neck or trunnion b of the bottom web-re-

ducing roll B° The gear 5 meshes with a
diametrically corresponding gear 6, which is
operatively connected in any approved man-
ner with the adjaeent trunnion b’ of the top
web-reducing roll B'.

The bottom roll B? is smtably supported
from two housings G and &, which are ar-
ranged & smtd,ble distance apmt at opposite
bldes respectively, of the path of the blank.

It is obvious that for work of the character
indicated one of the web-reducing rolls must

be adjustable vertically and the side rolls |

Fig. 1V is a

- the slide.

‘saild side roll.

744,535

In the
mill illustrated the top roll B’ is adjustable
toward and from the bottom roll B2 It is
obvious also that the adjustable rolls B’ and
D and D are at the commencement of the op-
eration of the mill set as required for the first
pass of the heated blank.

The adjustment of the rolls B’ and DD
relative to the path of the blank or work is
effected simultaneously, and the side rolls
D D in adjusting them apartsimultaneously
with the adjustment of the top roll are moved
more rapidly than the top roll in order to
avolid long crop ends and torn or cracked
flange edges on the finished product.

Kach housing G near its lower end, adja-
cent to the adjacent trunnion of the bottom
web-reducing roll B%,is provided with brackets
g, which form a Slldery for and support the
outer end portion or member  of a slide H,
whose inner end portion or member e carries
one of the side rolls D. Doth slides I and II
are adjustable toward or from each other
and the two rolls D and D are therefore ad-
justable apart.

Each slide FH is operatively connected at

70
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its central portion with a serew H?, arranged .

parallel with the travel of the said slide.
T'he said screw H*engages a correspondingly-
threaded nut I, (see Flg II1,) rigidly secured
within a recess H’ formed in the central por-
tion of the outer eud portion or member d of
The said member d i3 connected
with but has an adjustment toward and from
and 1ndependently of the roll-bearing inner
end portion or member ¢ of the :—ud sllde,
which member ¢ is supported as will herein-
after appear. The said outer slide member

d carries the thrust-bearing for the side roll

D, carried by the said slide, and the said
thrust-bearing comprises two large vertical
rollers J and J, arranged a suitable distance
apart at the outer side of and engaging the

tached to the inner or roll-bearing slide mem-
ber e. The space had between the two slide

95
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Two bolts or rods /i are at-

members d and e accommodates the adjust-

ment of the outer slide member d upon the
said rods /v toward the inner slide member ¢

The adjustability of the slide member ¢ ac-
commodates the taking up of any wear be-
tween the said side 1011 D and the engaging
rollers J and the maintenance of the IOHGIS
in contact with the roll, and the slide mem-
ber d is retained in the adjustment required
to hold its rollers in contact with the roll by
nuts /%, which engage threads formed upon
the Sdld rods h at the outer end of the said
slide membel KEach rod 22 extends into a
recess ¢, formed in the inner or roll- bearing
slide member e, and the said rod is pr 0V1ded
within the bald recess with a head /', and

‘the said recess is correspondingly shaped to

recelve the said head with sufficient close-
ness to prevent detachment of the rod from
the said slide member by pulling endwise
upon the said rod.

II§
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The recesses €’ ef a slide member e extend | ably-supported uprwht shaft h.
vertically of the said slide member and are

open at their upper ends to accommodate the
introduetion of the engaging rods 2 into-the
said slide member ¢ during the assemblage
It will be observed therefore,
that the inner and roll-bearing shde member

e of each slideis hitched to or connected with

_' the outer and roller-bearing slide member d |
of the said slide-in such a manner that the
said inner slide member is shifted mmulta-'

neonsly with the said outer slide member,

when the two slides H and H are adjusted

apart without interfering with the vertical
shiftability of the said inner slide member
independently of the said outer slide mem-
ber and without detaching the said inner
slide member from the sald outer slide mem-
ber during the vertical shifting of the said
Inner sllde member.

Kachslide-operating screw H2 extendsfrom
the connected slide H outwardly through a
yoke-forming beam or piece G2, which con-
nects tegether and is secured to the two legs

of the housing which supports the said ellde

" Two collars H® and HS, which are fixed or

-39

formed upon the serew a,b opposite sides, re-

spectwely, of the said piece G*, prevent end-’ |
wise movement of thescrew durmo' the rota-_ |

tion of the ecxew

It is obvious that each shde H ‘md the roll-'

. supported thereby are adjusted toward or

from the pair of -horizontal rolls B’ B? ac-

“cording as the connected screw IH? is turned

35
40
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in the one direction or the other.

Two upright serews L L (see Figs. Iand II).

engage correspondingly- threaded nuts L3,
fixed or formed in the tops of housings G G.
Saddles ! (see also Fig. V) are interposed be-
tween the lower ends of said screws and the
trunnions of the top roll B’, which trunnions
have bearing in boxes/, whleh rest upon ver-

_tlcallv-moveble frames or structures 02, en-
gaged and held in the desired a,dJustment by

the pistons # of hydraulie eylinders %, and
therebvsupportmtr the roll at the deelred ele-
vation controlled by the screws L.

The mechanism employed for rotating the
screws L and H® is shown to. be as fellows
Upon the upper end or portion of each screw
L is operatively mounted a worm-wheel I/,
which meshes with a worm M’, formed upon

~ a suitably- eupported horlzonta,lly arranged
- shaft M, which is arranged at the top of and

55°
- scerews L are angular in cross-section and ex-

60
_ wheels and screws.

above the housings G. The upper ends of

tend through and .are shiftable endwise of
correspondmw holes in the central portions
of the engaging wheels L' without interrupt-
ing operative connection between the said
The shaft M is suitably

driven in the one direction or the other a.C-

cording as the screws L, and eonsequent]y.

the top roll B/, are to be elevated or lowered.

Upon the outer end of each screw H- is op-

eratively mounted a worm-wheel. H% which

meshes with a worm he, formed upen a suit- | bevel-wear T10 whleh meshes W1th a bevel-.

with a bevel-gear hf, which meshes with a

[ bevel-gear NS¢, operatwely mounted upon a

shaft N, which is suitably driven in the one

. :
: —
-
8 |
:
.

Each. sha,ft |
ht is operatively provided at its upper end

70

or the other direction, according as the slides
H H, and consequently the side rolls D D,

are shlfted toward or from each other.
Bottom and top guides (notshown) for pre-

provided; but such guides form no part of
the present invention and are t,herefore nof
illustrated in this application. |

It is obvious that, as already indicated, the
top web-reducing roll B’,and with it the ﬂange—

reducing side rolls D D are set preparatory

to the first pass of a- heated blank that re-

quires reducing. The distance apart required

for the first pass, which distance forms the

s

veniing vertical dlsplacement of the work ~—
during the operation of the mill should be P

_80 "

largest work-receiving passage between the .
said rollsduring the reducmﬂ operation upon

the blank and' said passage, is rendered

smaller preparatory to each successive pass
i of the work, and the rolls after the work has
‘had its finishing pass are again adjusted to

enlarge the work-receiving passage between
them, as required for another blank. |

Two side guide-forming bars 7 for t,he'--
work (see Figs. I and III)arearranged at one
side of the rolls B’ and B? at oppeswe sides;
respectively, of the path of the biank or work,
and two side guide-forming and work-strai ght—.

00

ico

ening bars R R are drranged at the otherside

tively, of the path of the blank.

| of the said rolls at opposite sides, _respec-

The bars R R extend lontrlbudmally of the |

said pathand are pivoted vertically near their.
inner ends, as at R’, to the different housings
& G, respeeuve]y, S0 that the said bars Rare

105

cepeble of being swung horizontally on their

pivotal bearmgs towa,rd or from each other.

‘Bars'R R near their outer or free ends are
operatively connected with each other (see

Figs. I and II) by a horizontally-arranged

sha,ft T, which extends transversely of and

below the pathof the blank through the lower
portions of the bars RR. A uﬂ*ht handed 1

serew T/ is formed upon the shatt T at the

outer side of one of the bars R, and a left-
| handed screw T° isformed upon the said shaft
at the outer sideof the otherbar R. Secrews

T and T3 are operatively engaged by two

nuts T® and TY, respectively. The said nuts

rzo

have bearing in and are arranged to slide =

endwise of lugs G4, formed upon the housings

&, and each bar R is Operatwely connected. .

Wlth one of the said nuts, and in the mill
illustrated the lower por tlon of each bar R
loosely embraces the shaft and engages a re-
The
shaft T is operatively provided with a worm-
‘wheel T%, which meshes with a worm T7,
formed upon a shaft T8, which extends into

cess T, formed in the connected nut

125._ o

13>

close proximity to the ‘shaft N (see Figs. I .
and II) and is operatively provided w1bh a
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p° are formed upon the sleeve

-~

gear NIU, OpBI‘.‘ELthGﬂ}T mounted upon the said j

bhaft N.

Guides 7 7 extend lonﬂ'ltudm&lly of the i
path of the blank or work and are pivoted Ver-—f
tO:
the different housings G and G, respectwely,-
so that the said frmdes are capable of being |
swung houzontally on their pivotal bearings

tically at or near their inner ends, as at »'

toward or from each other upon the oneratlon

of a horizontally-arranged shaft ¢, which ex-.
tends transversely of and below the path of:
the blank through the lower portions of the

guides r 7. A right-handed screw ¢ is formed
upon the shaft 1 at the outer side of one of
the said guides 7,
18 formed upon the shaft at the outer side of
the other guide . Secrews ¢ and # are oper-
atively nfrafred by two nuts 7? and ¢, respec-
tively. Said nuts ¥ and * have bedllnﬂ‘ m
and are arranged to slide endwise of luﬂ's g%,
formed upon the housings &, and each U‘llltle

r 18 operatively connected with one of the sald
nuts, and in the mill illustrated the lower
portion of each guide 7 loosely embraces the
shaft 7 and engages a recess 7% formed in the
connected nut Shaft; { 1s Opelatwely pro-
vided at one end with a bevel-gear %, which
meshes with a bevel-gear?, operabive] y moun -
ed upon a suitably-supported shaft 3, which
is arranged horizontally and at right angles
to the shaft?. Shaft® extends from adjacent
the shaft{ toward and into suitable proximity
to the shaft T' and adjacent the shaft T is
operatively provided with a bevel-gear #°,
which meshes with a bevel-gear T?, ﬁxed to the
shaft T.

By the construction hereinbefore deseribed
1t will be observed that the side guides r, the
work-straightening bars R, and the side-roll-
carrying slldes H are all operati ve]y connect-

ed with one and the same shaft N, and con-

sequently both guides 7, both bars R, and
both side rolls D a,re' simultaneously adj usted
apart during the operation of the said shaft.

The shaft N is mteweared at one end, as
at o, with the shaft o Of an engine or motm
0% only diagrammatically shown.
I and II. ) A sleeve p is slidably and opera-
tively mounted upon and adJustable endwme

of the shaft N.
p at sultable

intervals longitudinally of the sleeve and
differ in diameter or number of teeth. The
relative arrangement of the said gears is such
that the middle-sized gear _p 18 arranged cen-
’orally between the lar o*estp and the smallest
- p° of the said gears. -

A sleeve u 18 loosely mounted upon the

shaft M adjacent to the sleeve p on the shaft

N. The sleeve 2 has as many gears formed

thereon as there are gears on the sleeve .

Hence the sleeve v has three gears «’', ©?, and
w3, which are arranged at smtable 111tel vals
lOI]'-"'ltI]dl]]&llj of the sald sleeve and differ in
diameter or number of teeth. The relative

arrangement of the gears ', u® and ¢®issuch
that the middle-sized gear «? is arranged cen- |

and a left-handed screw 3

(See Figs. |

Three spur-gears p’, p* and

7&4,5é5

trally between the largest ' and the smallest
13 of the said gears.

The mmnwement of the gears of the sleeve

« relative to the arrangement of the gears of
the sleeve p is such that the lar gest, ‘middle-
sized, or smallest of the gears of the sleeve P
shall be rendered opmabwe and broughtinto
mesh with the smallest, middle - mzed or
largest, respectively, of the gears of the sleeve
w, according as the sleeve p is in its extreme

| posmlon in the one direction, in its interme-
~diate position, or inits extreme position in the
| opposite direction endwise of the shaft N,

| and when any gear of the sleeve p is in mesh

with a gear ot the sleeve w the remaining
gears of bhe sleeve v are out of mesh with their
companion gears on the sleeve p.

- Means fm securing the gear-bearing sleeve
p 1n the desired admsbment comprises a pin

-8, which extends through.a hole p*in the said
sleeve into engagement with any one of three

holes N', N%4, and N3, formed in the shaft N
atsuitable intervalslongitudinally of the said
shaft. The arrangement of the said holes
relative to the
sleeve p is such that the hole p! in the sleeve

‘shall be in registry with the hole N’ or with
“hole N? or with hole N¥, according as the S&Id

sleeve is adjusted with its IELI'U'BSE gear p' or
with its middle - sized gear p2 or with its

smallest gear p° in an operative position.

Obvmuslv only the pin s has to be withdrawn
from the engaging hole in the shaft N pre-

paratory to a readjustment of the sleeve p,
‘and the said sleeve is then secured in its re-

adjustment by sliding the pin into the shaft’s

‘hole which is then opposite the said pin.
- The operative connection between
sleeve p and theshaft N is formed, preferably,

the

by the well-known means of groove and
feather, as at v, which feather extends far

enough longitudinally of the range of adjust-
‘mentof the said sleeve to maintain operative
connection between the said sleeve and the
sald shaft in any adjustment of the sald
sleeve.

By the construction hereinbefore deseribed
1t will be observed that motion is fransmitted
from the shaft N to the shaft M through the
medium of the gear-bearing sleeves p and U,
but the caleeve u, as alr eady indicated, is
loosely mounted upon the shaft M, and in or-
der to transmit power to the shaft M through
the medium of the sleeves p and « 0perab1ve
connection must be established between the
sleeve v and the said shaft M, and the means
enmployed for thus establishing operative con-
nection between the shaft M and the sleeve
U, comprises a clutech which has one of its
members w’ formed upon the said sleeve and
has its other member w0 slidably and opera-
tively mounted upon the shaft M by the well-
known means of groove and feather w. A
suitably-applied le'ver. w3 engages an annu-
lar groove w?, formed in the clutch member
w?, and obviously operative connection be-
tween the shaft M and the sleeve w is estab-
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different positions of the
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744,535 . B

lished or interrupted, according as the slid- ! and the work-stl ewhtemnw bars R durmn' )
able cluteh member w” is actuated into or out | readjustment of the said work-str ewhtemnn‘. |
of operative engagement with the compan- | bars R, side guides +, and side- 1011-earrymﬂ' 7Q
| ion and 1el‘1tive1yetetionary clutch member | slides H will then be c,orrespondmﬂ'lv greater
5-w'. The clutch member ' is formed, prefei- | than the travel of the top web- reduelnn' roll
ably, upon one end of the sleeve u, and the ‘duringareadjustmentof thesaid toproll Ob-
shaft M is provided next adjacent to the op- | viously upon a readjustment of the sleevepto
posite end of the sleeve with a collar M?, brmﬂ'theemal]eqtgeerp?oftheemdsleevemto 75
which prevents endwise displacement of the | mesh with the largest gear «” of the sleeve 1
1o said sleeve during the actuation of the slid- { thedifference between the speedsof the shafts -
able-clutch member w?into engagement With N-and M in favor of theshaft N will be still
the relatively stationary clutch member w'. | greater, and the travel of the side-roll-carry- .
It will be observed, therefore, that by the pro- | ing slides 1, work-straightening bars R, and 8o
~vision of the two pamllel shafts M and N and | side guides r during a readjustment of the =
15 the mechanism "hereinbefore described for seldperts is mmea,fsed correspondingly rela-
transmitting powerfromthe primarily-driven | tive to the travel of the top web-reduecing
shaft N to the secondarily-driven shaft and | roll during a readjustment of the said top o
for changing the speed of the latter relative | roll. It will be observed also thatuponadis- 85
to the speed of the primarily-driven shaft | engagement of theslidable clutch member w?®
20 the travel ot the pair of side rolls-D, pair of fmm the relatively stationary cluteh member
side guides r, and pair of work-straightening | w’ the sleeve % will be left to run idly upon
bars R during the adjustment apart of the | the shaft M, and the shaft N can be rotated .
members of the said pairs relative to the: mdependently of theshaft M. A simultane- go.
travel of the top web-reducing roll during | ous adjustment of the side rolls, side guides,
25 the adjustment of the said top rell relative to | and work-straightening bars can then be ef-
the boitom web-reduacing roll can be readily | fected independently of the adjustment of
changed without neeesmtdtuw the removal | the adjustable web-reducing roll as may be
of any gearing or otherwise incurring mate- | required in setting or relatively adjusting the g5
- -rial interruption in the operation of the-mill. adjustable work-engageable parts of the mill
30  Of course the travel of the side rolls D dur- } preparatory to the eemmencement of the op-
Ing their adjustment apartis preferably more ! eration of the mill. -

rapid than the travel of the top web-reducing The legs of each housing G are eonnected o
roll during the adjustment of the said top roll | at the bottom of the said houemﬂ' by a web g , 100
~ -relative to the bottom web -redueing roll. | which extends in under and support;s the ad-
35 The travel of the side guides rduring the ad- | jacent neck or trunnion of the bottom web-
~Justment apart of the said guides is prefer- | reducing roll, as shown very clearly in Fig.
ably about the same as the travel of the side- | V,and extende, of course, in under the inner |
roll-carrying slides H during the adjustment end portion or member e of the slide H, which 105
apart of the side rolls. The travel of the | supports or carries the side roll D, whleh is .
40 work-straightening bars R during the adjust- | arranged above the said neck or trunnlon as
- mentapart ef the sa,ld bars is preferebly more . shown also in Figs. IITand IV, and two blocks
rapid than the travel of the side guides; but |y are mterposed between the sa,ld slidé mem- .
the desired travel of the side- roll -carrying | ber eand the aforesaid web at oppositesides, 110
- slides H, work -straightening bars R, and | respectively, of the said neck or trunnion,
45 . side g cuides 7 can be reedllyattamed by prop- | and the said blocks form slideways for the
erly relativ ely proportioning the gearing in- | saidslide member. Thelower surfaceof each
strumental in transmitting power from. the blockyslopesupwardlvandoutwerdlytowa,rd' o
shaft N tothesaid sideguidesr,work-straight- | the outer end of the slide member e, which 115
ening bars R, and side-roll-carrying slides H; | rests upon the said blockand engages a corre- -
to bub bhe travel of the said side-roll-carrying | spondingly-sloping seat formed npon the web
slides H, work-straightening bars R, and side | ¢'. The said seat is formed, preferably, by
guides r during thelr adJustment will be | a plate %, which rests upon the emrespond- o
ohenfred simultaneously and correspondingly | ingly- slopmﬂ' bottom of a recess g%, formed in 120
lelatwe to the travel of the top web-reducing | the web g’ of the housing which supports the
55 roll upon changing the relative speeds of the | said slide. The said blocks y form, there-
shafts N and M. Forinstance, asillustrated, | fore, wedges, interposed between the lower
the smallest gear 2 of the sleeve uis in mesh | surface of the inner end porbmn or membeére
~with the largest gear p' of the shaft p, so that | of the said slide Hand the web g’ of the hous- 12 5
a reed;]ustment ot the sleeve p to bring its | ing which supports the said slide, and the |
6o intermediate gear p* into  mesh with the in- | said member of the said slide and conse-
termediate gear «® of the slesve u, which gea,r quently theroll borne by thesaidslide member
10 18 larger diametrically than the gear p*, | are elevated or lowered, according as the said
will result in a difference between the speeds | wedges v are actuated endwise in the one. di- 130
| of theshafts N and M,and thespeed of theshaft | rection or the other, and the importance of
65 N will then be greater relative to the speed of | the vertical shlfbablllty of thesaid slide mem-
theshaft M, and consequently the travelof the | ber independently of the outer slide member
side- roll -carrying slides H, the side guide 7, s of the said slide is therefore obvious. The
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side rolls D should be kept central vertically |

relative to the blank or work being operated

upon, so as to always wholly cover the outer

sides of the heads or flanges of the said blank,
and the said rolls are adjusted vertically pre-
paratory to the commencement of the opera-
tion of the mill to bring them central verti-
cally relative to the path of the said blank.
The operation of the wedges ¥ is effected by

an operative connection between the said
wedges and the top web-reducing roll, so that

the inner slide members ¢, and consequently

the side rolls, are during each readjustment

of the said top roll shifted vertically as re-
quired to maintain the said rolls central with
the path of the blank and to accommodate
the employment of a top roll having the dia-
metrically largest necks or trunnions practi-
cable. | | -
Preferably each wedge v, as shown 1n Figs.
ITI,1V,and V, is provided upon its outer side
with two lugs /', which engage opposite sides,
respectively, of a vertically-arranged inter-
nallv-secrew-threaded union x,which embraces
and couplestogethertheadjacent correspond-
ingly externally-threaded ends of the two sec-
tions 12 of an upright of a frame /2, which iy
instrumental, as already indicated, in sup-
porting the top web-reducing roll B’, and the
said union has the external contour required
to form two vertically and reversely arranged

- wedges «', arranged between the aforesaid
- lugs—that is, each upright of each frame [°
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is provided centrally between its ends with
two upright wedges «', which are reversely
arranged snugly between the lugs %/, formed
upon and projecting from a wedge7y. One of
the said wedges «', as shown very clearly in
Fig. 1V, tapers downwardly, therefore, and
engages the inner of thesaid lugs 7', whereas
the other of the said wedges «' tapers up-
wardly and engages the outer of the said lugs.
Hence during the descent of the uprights 12
of the frame [* during the loweriung of the top
roll B’ the downwardly-tapering wedges «’
will operate to actuate the wedges iy endwise
toward the lower ends of or adown the sloping
seats /%, and thereby permit the inner end
portions or members ¢ of the slides H, and
consequently the side rolls ‘D, to lower by
oravity without, however, otherwise shifting
the said slide members ¢ and rolls D and with-
out interfering with the capability of the said
rolls to be adjusted laterally independently
of the operation of the said wedges, and the
upwardly-tapering wedges 2’ move idly duor-
ing and thereby accommodate the operation
of the downwardly-tapering wedges «'. Dur-
ing the ascent of the frames ? to elevate the

top roll B’ the upwardly-tapering wedges «'

of the said uprights will operate to actuate
the wedges i endwise toward the upper ends
of or up the sloping seats /&, and thereby re-
sult in an elevation of the inner end portions
or members ¢ of the slides H, and conse-
gquently the side rolls D, without, however,
otherwise shifting the said slide members e

- . . 744,535

and rolls D and without interfering with the
capability of the said rolls to be adjusted lat-
erally independently of the operation of the
wedges, and thedownwardly-tapering wedges
2’ move idly during and thereby accommo-
date the operation of the
wedges x'.

The web ¢’ of each housing G is of course
suitably slotted, as at ¢°, to accommodate the
location of the frame /%, whose uprights ex-
tend through the said web.

It will be observed that by the construction
hereinbefore described the wedges « operate
as required to shift theengaging wedges ¥ In
the direction required to lower or elevate the
slide members e, and consequently side rolls
D, according as the top web-reducing roll I3’
ig lowered or elevated and that therefore the
endwise or longitudinal shiftability of the
side rolls is dependent entirely on the adjust-
ment of the top roll laterally toward and from
the path of the blank or work and that the
side rolls D are shifted endwise simultane-

1 ously with and in the same direction as the

top roll B’ during each readjustment of the
said top roll and that the means employed in
shifting the said side rolls D vertically or end-
wise and the means instrumental in adjusting
the said side rolls laterally are capable of be-
ing operated independently of each other.

What I claim 18— |

1. In arolling-mill, alongitudinally or end-
wise shiftableuprightreducing-roll adjusting
laterallytoward and from the path of the blank
or work and arranged to operate upon one
portion of the blauk or work; another reduc-

ing-roll arranged in a horizontal planeand in.

position to operate upon another portion of the
blank or work and adjustable toward and
from the aforesaid path; a vertically-adjust-
able support for the upright roll; meauns in-
strumental in laterally adjustingthe upright
roll toward and from the path of the blank
or work; means instrumental in shifting the

aforesaid roll-support vertically, and means

whereby the said roll-support-shifting means
is operated to shift the said roll-support when
and in the same direction in which the hori-
zontally-arranged roll is shifted daring a re-
adjustment of the horizontally-arranged roll,
and the aforesaid roll-support-shifting means
and the means instrumental inlaterally ad-
justing the upright roll relative to the path
of the blank or work being capable of being

operated independently of each other.

2. In arolling-mill, a longitudinally orend-
wise shiftable upright reducing-roll arranged
to operate upon one portion of the blank or
work; a vertically-shiftable support for the
said roll, which support is arranged below
the roll; means instrumental in shifting the
roll-support vertically; means for adjusting

' the said roll-support toward and from the

path of the blank or work; another reducing-
roll arranged in a horizontal plane and in po-
sition to operate upon another portion of the

| blank or work and adjustable toward and

upwardly-tapering
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from the aforesald path, and means wher'eby
the aforesaid roll-support-shifting meansisop-
erated to shift the aforesaid roll-support when

and in the same direction in whiceh the hori-

zontally-arranged roll is shifted during a re-
adjustment of the horizontally-arranged roll,

and the said roll- support-shlftmg means and
‘the means instrumental in adjusting.the said
‘roll-support laterally relative to the path-of

the blank or work being capable of being op-

~ erated independently of each other.
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‘roll, and such an operative

3. The combination, with a longitudinally
or endwise shiftableupright reducing-roll ar-

ranged to operate upon a portion of the blank

or work; a lateral thrust-bearing for the said

roll, and a suitably-supported slide adjust-

able toward and from the path of the blank
or work and comprising an outerend portion

or member bearing the aforesald thrast-bear-
ing, an inner end portion or member which
-bears the upright roll, and such an operative

connection between the said portions or mem-

bers of the slide as will render the inner slide

member capable of being shifted independ-
ently of and without becoming disconnected

from the outer slide member, of means for
vertically shifting the inner and roll-bearing

slide member mdependently of the ontel
slide member.

4. The combination, wn;h a lonmtudmalls
or endwise shiftable upnfrhb reducing-roll ar-
ranged to operate upon a portion of Lhe blank

or work a lateral thrust-bearing for the said .

roll, a,nd'a slide adjustable toward and from
the path of the blank or work and compris-
ing a sunitably-supported outer enu portion or
member bearing the said thrust-bearing, an
inner end portion or member which bears the
connection be-
tween the said portions or members of the

slide as will accommodate a vertical shifting

of the inner slide member independently of

and without disconnecting 1t from the outer

slide membér, of wedges bearing the inner

and roll-bearing slide member, bottom bear-
ings for the wedges, and means foroperating

the said wedges, and the arrangement of

pa;l ts being such that the inner and roll-bear-

ing slide member is elevated independently
of the outer slide member according as the
wedges are %ctuated in the one dlreellon or
the other

5. Thecombination, mbh Q roll ar ranﬂ’ed in

a horizontal plane and in position to opemte
on one portion of the blank or work; a longi-
tudinally or endwise shiftable upuﬂ'hb redue-
ing-roll arranged to operate upon another
pmtlon of the blank or work; a thrust-bear-
ing for the uprmht roll, and a sllde adjustable

toward aud from the p&th of the blank or

work and comprising a suitably-supported
outer end portion or member which bears the
upright roll, and such an operative connec-
tion between the said portions or members of
the slide as will accommodate a vertical shift-
ing of the inner and roll-bearing slide mem-

ber independently of and without discon- |

|

-ment of the horizontal roll,

iy

necting it from the outer slide member of'.-, ;

‘means bearing the inner roll-bearing shde_..
‘member and instrumental in shifting the said

slide member vertically and means whereby .

the operation of the means instrumental in
supporting

6. Thecombination, with an endwise-shift-

and vertically shifting the inner
and roll-bearing slide member is dependenv |
on the ad]usbment of the first-mentioned roll.

75

able reducing-roll drranﬂ'ed to operate upon
| a portion of the blank or Work of a suitably-
applied wedge instrumental in shifting the
roll endwme a pair of reversely-arranged
wedges apphed toactuate the first- mentioned.

wedge in opposite directions, respectively,

and means for actuating the said reversely-
arranged wedges mmultaneouslym the same
dn‘-'e(,tlon | |

7. The combination, with a vertmal or up-
right reducing-roll ar mnﬂ'ed to operate upon
one portion of the bla,nk or work; a verti-

cally-shiftable member arranged below and

bearing the said roll, and another reducing-
roll arranged in a hOI‘lZOHUdI plane and in po-
sition to opemte upon another portion of the

9o

blank or work and adjustable vertically, of

wedges supporfing and arranged below the
aforesaid shiftable roll - bearmcr member,

bottom bearings for the wedges, and means_

for shifting the said wedges endwise, and -

means whereby the operation of the said
wedge-shifting means is caused to be simul-
taneous with and dependent on the adjust-
and the arrange-
ment of the parts being sueh that dmmﬂ' a
readjustment of the said horizontal roll the

upright roll moves down or up according as

the horizontal roll is lowered or elevated.

ICQ

105

8. The combination, with a vertical or up-

right reducing-roll arranged to operate upon
one portion of the blank or work; another re-

ducing-roll arranged in a horizontal plane in

'pasmon to operate upon another portion of

a vertically-shiftable member arranged be-
low and bearing the upright roll;
tom bearing below the said verncally. -shift-

able roll%earing member, of 'means instru-

110

‘the blank or work and adjustable vertically;

and a bot-

_1.15'.

mental in shifting the said roll-bearing mem- -

ber vertically and interposed between the said

roll-bearing member-and the aforesaid bot- R

tom bearing, and means whereby the opera-
tion of the ‘-‘-ia,ld shifting means is caused to

be simmultaneous with and dependent on the

120 .

adjustment of the horizontal roll, and the

arrangement of the parts being such that

during a readjustment of the said horizontal
roll the upright roll moves down or up ac-
cording as the horlzontal roll 1s lowewd or
elevated.

9. In a rolhnn'-mlll of the charaﬁter lﬂdl-
cated, an endmse shiftable laterally-adjust-

able uprlght reducing-roll arranged to oper-
ate upon one por tlon of the blank or work,

means instrumental in effecting the la,teral

125

L3C

adjustment of the said roll, a shaft opera-
tively connected with the Sald roll-a,d;] ustmg o
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means, another roll arranged at angle to. the
endwise-shiftable roll in position to operate
upon another portion of the blank or work
and laterally adjustabletoward and from the
path of the blank or work, mechanism in-

strumental in effecting the adjustment of the
second-mentioned roll, another shaft parallel

with the first - mentioned shaft and opera-
tively connected with thelast-mentioned roll-

. shifting mechanism, means whereby power

1s transmitted from one {o the other of the
sald shafts and whereby the relative speeds
of the said shafts can be changed so as to
render changeable the ratio of the distance

> which one of the said rolls is laterally ad-

justed to the distance which the other roll is
laterally adjusted during a readjustment of
the said rolls, and means whereby the end-
wise-shiftable roll is shifted endwise simul-

: taneously with and in the same direction as

the other roll is adjusted.

10. The combination of a roll arranged
transversely of the path of the blank or work
in position to operate upon oneside of the web
and upon the inner sides of the heads or
flanges of the blank or work, another roll
arranged transversely of the aforesaid path
In position to operate uapon the opposite side
of the web and upon the inner sides of the
heads or flanges and adjustable toward or
from the first-mentioned web-reducing roll,
mechanism - instrumental in effecting the
adjustment of the adjustable web -reducing
roll, a shaft operatively connected with the

sald mechanism, endwise-shiftable rolls ar-

ranged to operate upon the outer sides of
the flanges or heads of the blank or work
and adjustable apart, means for adjusting
the last-mentioned rolls toward or from each
other, anotber shaft parallel with the first-
mentioned shaft and operatively connected
with the last-mentioned roll-shifting means,
means whereby the relativespeeds of thesaid
shaftscan bechanged so as torenderchange-
able the ratio of the distance which the ad-
justable web-reducing rollisshifted tothe dis-
tance which the exclusively flange-reducing
rolls are adjusted apart, and means whereby
the endwise-shiftable rolls are shifted end-
wise simultaneously with and in the same di-
rection asthe adjustable web-reducing roll is
adjusted.

11. The combination of a horizontal roll ar-

- ranged transversely of the path of the blank

744,535

or work fed with its web arranged horizon-
tally, in position to operate upon the lower

side of the web and upon the inner sides of

the heads or flanges of the blank or work,

55

another horizontal roll arranged transversely

of the aforesaid path in position to operate
upon the upperside of the web and upon the

Go

mnersides of the headsor flanges and adjust-

able toward and from the bottom web-re-
ducing roll, mechanism instrumental in ef-
fecting theadjnstment of theadjustable web-
reduacing roll, a shaft operatively connected
with the said mechanism, endwise-shiftable
veriical or upright side rolls arranged to op-
erate upon the outer sides of the flanges or
heads, two slides carrying the different side
rolls respectively, means for adjusting the
said slides toward or from each other, an-
other shaft parallel with the first-mentioned
shaft and operatively connected with thesaid
slide-shifting means, means whereby power
1s transmitted from the one to the other of
the said shafts and whereby the relative
speeds of the said shafts can be changed so
as to render changeable the ratio of the dis-
tance which the adjustable web-reducing roll
is shifted to the distance which the side rolls
are laterally shifted, means instrumental in
shifting the side rolls endwise, and means
whereby the operation of the last-mentioned
roll-shifting means is. simultaneous with and
dependent on the adjustment of the adjust-
able web-reducing roll, and the arrangement
of the parts being such that the side rolisare
shifted endwise and in the same direction in
which the adjastable web-reducing roll is
adjusted. - |

12. In a rolling-mill, a pair of horizontal
rolls, means for adjusting them toward and
from each other, a side roll, means whereby
the adjustment apart of the horizontal rolls
imparts a proportionate vertical adjustment
to the side roll, and means whereby a lateral
adjustment of the side roll may be effected
independent of the said other adjustments.

In testimony whereof I sign the foregoing
specification,in the presence of two witnesses,
this dthday ot September, 1902, at Cleveland,
Ohio.

CHARLES M. GREY.

Witnesses:
C. H. DORER,
" TELSA SCHWARTZ.
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