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. mill.

20

- of Fig. 2.
| shown in Fig. 5, thiselevation being in a ver-

3G

~ fact that this view is peltly in section, eor-
‘responds In plane of elevation with Fig. 5
Fig. 8 is a horizontal section at the pldne et‘.
. -I.‘rhe dotted line 8 in Fig. 7. |
‘vation of certain parts and a transverse sec-

35
"~ tion of a shaft which is combined with said

40

45

an upnn'ht roll compmeed in the mill.
13 a side elevation of parts shown in Fig. 4
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To all whom 17 ma&y concern:

Be it known that I, RAYMOND DEE YORK
of. Portsmouth, Seloho county, Qhio, th@ll’l-
vented a new and useful Improvemenb in Uni-

versal Rollmg-Mllls of which Lhe followmw
is a specification. - . |

I will deseribe a mill- embedymg the 1m-.
provement-and then point out the novei fea-

pures in the claims, |
In the accompanying drawmgs Flu'ure 118
partly a front elevation and pertlyd. vertical

section of a universal mill embodying the

improvement and eapeelelly constructed for
a blooming-mill.

Fig. 3 is partly a plan and partly a

horizontal section of the mill, Fig. 4 is a

horizontal section at the plane of. the line 4,

in Fig. 2, illustrating the lower bearing for
Flg 5

the plane of this figure being the sameas that
Fig. 618 an elevetlon of the parts

tical plane whlch i§ indicated by the arrow

6in Fig. 4 and is at right angles to the ver-

tical pldne of Fig. 5. Fig. 7 is partly an ele-

~valion and pa.r[ly a »ertlml sectlon of the

upper bearing for the same upright roll and
parts related thereto which, except for the

parts, all' being in a plane indicated by the
arrow 9 in Fl“‘ 7.
vation and’ thlv a section of another up-

right roll with bearings therefor and other-
ﬂrela,ted parts, the plfme of this.view being
parallel with the planes of the front and re.»npl-
Fig. 11 is an elevation of
the parts shown in Fig. 10 and is at one of
FIU' 12 is a horlzoutdl'g

of the machine.

the sides of the mill.

- section at the plane of the line 12 in Kig. 10.

Figs. 1, 2, and 3 are drawn to one sc,dle and
Kigs, 4 5,6,7,8,9,10, 11, and 12 ereellon'

anothel eedle whlch is eonwlembly lern‘el

50 than the seele ef Fws l 2, a,ud 3.

Fig. 2'is partly a side ele-
vation and pdrtly a vertical section of this

Fig..9 isan ele-

Fig. 10 is ‘partly an ele- |

til permitted by the engines C.
facilitated by screws D, eeomramng with the -
"T'hereis one of these screws
for each of the beetmg-bexee b. - These screws

‘bearing-boxesb.

upoun the tops of ‘the side frames a’ ar. _
engagement of the stems or shanks d’ of the
| serews D, with the worm gear-wheels ¢?, is
.of sueh cherdcbel a8 to permlb of "an mde-
pendent vertical' movement of the screws
‘without any independent rotary movement
of the worm gear-wheels.
d* engage with worms 3, secured to shafts
‘These

shafts d? d® are arvanged in line. and are
counected abt adjacent emls, hy_meaus of a

seoupling df, which will permit of their dis-
connection dlld rotary adjastment into dif- -

Slmller (,hdmetere of reference demgnele' |

-coneqpendm ‘parts in all the figures.

The frameworkA of the mill. may be of rmy;-_.. S

,smta,ble character.

two side frames o’ a?, connected by bed- -pieces 55
| a8, to which they are bolted, and also by tie-

bolts a* or- otheér suitable tie- -pieces.

It consists, ebsentlally,ef T
55

B"B*are horizontal rollsarranged one ebove g

the other and provided with a number of

passes. - The lower roll B® is shown as being

;|0urneled in fixed bearings, whereas the up-

per roll B'is jonrnaled in bearmw-bexes b,

which - are capable of moving Vertleally
housings a® of the side frames.a’ a®.
the bearing-boxes b has connected with its
lower portion downwardly-extending rodsd’,

which at their lower extremities are eeemed
This yoke 0? is connected with -
an engine C. Preferably this will be a hy-

to a yoke b”.

dreuhe engine, and its planger ¢ will be di-
rectly conneeted with the yoke 0% - Upward

Eachof .

65

adjustments of the upper roll B? are effected

by the two engines C, and these engines serve

to support thle roll.
of the upper roll cannot, of course, occur un-

also prevent the upperroll from beingmoved
upwatdly except when it is to be. (Ld,]usted.
into a new position..

of the side trames ¢ a°. Thestems or shanks
d' -of the serews D extend into worm gear-
wheels d?, supported by brackets aﬁ orected

d* d5, journaled in -the hmvkele al.

Downward ed,]ustments_ N
They are -~ -

80 -' ; :'-

‘The screws D coact
with nuts d, arranged in the upper portions

The
__90_

- The worm-wheels

05

,.fetent reldmene to Heeme & proper ed,]uet,- Ioe




2 746,228

ment of thescrews D relatively to each other, ] tance for a finished I-beam or oirder blank.

the I-beam or girder apart to the proper dis- | Any suitable antifriction metal s* may be

and consequently of the upper roll B, The ‘ In Fig. ¢ the shape of this blank and 1ts po-
shafts d4 d° may be driven by an engine ap- | sition in pass 3 is indicated. ‘l'he strain ex-
plied to either of these shafts—as, for in- erted on the metal in passes 2 and 3 is ma- 7o
5 stance, to the shaft d*—andsuch engine may ; terially less, especially at the flanges of the
advantageously be an electromagnetic engine | I-beam or girder blank, by reason of the fact
Or motor. | | that in pass 2 there is left in the blank a
The rolls B’ B? are shown as having three | thickened central portion, which is the prin-
passes 1, 2,and 3. The pass 1 is of ordinary cipal part operated upon in pass 5. 75
1o configuration and is adapted to produce a re- K’ B2 K8 E¢ designate upright rolls which
duced slab or ingot having parallel top and | for convenience may hereinafter be desig-
hottom and sides bulging outwardly to points | nated as ““long” npright rolls. [ I&¢(see Ifig.
about midway of the top and bottom. The | 2) are other upright rolls which for conven-
pass 2 comprises a central cylindrie portion iencemay hereinafver be referred toas “short” 8o
1¢ b3, Atthe sides of this centraleylindric por- upright rolls, which are located in proximity
tion b® are two adjacent collar or flange-like | to the rolls E' E? and coact with the rolls I
portions b*, having adjacent sides b5, which { E3 upon the blank when the blank is being
are inclined so as to diverge toward their | worked on pass 2. 'The long apright rolls
peripheries. At the other sides of the col- | are journaled in lower bearings, which are 83
20 lars or flange-like portions are eylindrie por- | illustrated In detail by Figs 4, 5, and 6, and 1n
tions b%, which may be of approximately the | upper hearings,which are illustrated in detail
same diameter as the eentral eylindric por- ! by Figs. 7, 8, and 9. The lower hearing of
tion b3, although this is not essential. Be- | each of the rolls B’ E? K3 B4 consists of a block
yvond the eylindric portions b° are collar or ¢'. having a recess €% in which is fitted a bear- go
2t flange-like portions b7. The adjacent sides | Ing-box 23, madeslightly shorter, so as to pro-
of each pair of collar or flange-like portions | vide for horizontal adjustment by meansof a
bt BT are inclined so as to diverge toward | serew ¢*, engaging with a nut e, secnred 1n
their peripheries. The collar or flange-like | a recess in the block ¢, a check-nut ¢® being
portions 07 of the two rolls B’ B? are shown as | fitted to the screw el to secure it in position. 94
30 of such diametrical size that when the rolls | Any suitable antifriction metal ' may be
are properly adjusted those of each roll con- | used to advantage in the bearing-boxe’. Op-
tact with those of the other; but this is not | posite the hearing-box ¢’ a cap ed is fitted to
an essential feature. The collar or flange- | the lower journal and is secured by bolts and
like portions b* are diametrically smaller. | nuts ¢ 10 the block e¢'. In the block ¢’ are 100
3t Hence a space is left between those portions ; two nuts el0 ¢! with which engage screws K.
of the two rolls. It will be seen that this | These nuts are secured in recesses el®. Oppo-
pass 2 is adapted to transform the reducedin- | site the interiors of these nuts the cap €®is
got or slab resulting from the operation of | provided with holes ¢!® for the passage of the
pass 1 into a blank or partly-formed I-beam | serews E5. The nuts e e!! are restrained 105
40 ov girder having, as usual, flange-like por- | from rotary movement by having spuar-teeth
tions, but having in addition tc these flange- el4 formed upon their exteriors and combined
like portions a web which is thickened longi- = with toothed segments e, which are bolted
tudinally along its middle portion on both | to the blocks ¢/. Thus facility is afforded for
sides. The pass 3 has a central eylindric por- | releasing either nut and adjasting it rotarily r1I0
45 tion D8, which is quite large diametrically. | to secure a proper operation of the screws E®.
On each side of this eylindrie portion are c¢y- | The object of adjusting the rolls horizon-
lindrie portions 0° which are diametrically | tally is to enable their axes to be alined or
smaller. Bevond one of the eylindric por- brought into the same horizontal plane. One
tions Y is one of the collar or flange-like por- | pair of screws E° coacts with the lower bear- 115
ro tions b7 already mentioned, and beyond the | ings of the two long rolls K’ E? and another
other eylindrie portion b’ is a collar or flange- | pair of these screws coacis with the lower
like portion b¥, which not only forms part of | bearings of the long rolls E? Ef To enable
pass 3, but also part of pass 1. The collaror | the screws E5 to thus operate for adjusting
flange-like portion b° is shown as of the same | opposite long rolls, they must be reversely rzo
55 diametrical size as the collar or flange-like threaded where they engage with the lower
portion b?. The sides of the eylindrie por- bearings for the opposite rolls.
tion b® and adjacent sides of the collar or | The upper bearing of each of the rolls K’
flange-like portion b7 b are inclined so as to | E? E° Eis constructed, as shown in the draw-
diverge toward their peripheries. Theblank | ings, like the lower bearing, and each upper 125
6c produced by pass 2 facilitates the subse- bearing consists of a block s, having a recess
quent shaping by pass 3. In the latter op- | $* made slightly shorter, so as to provide for
eralion the central thickened portion of the | the horizontal adjustment by means of a
blank produced by pass 2 is thinned down ! screw st, engaging with a nut $% secured In
to the proper dimension, and this results in } a recess in the block s8, a check-nut s® being 13>
65 widening the web and forcing the flanges of fitted to the serew s* to secure it in position.
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Opposite the bearing-box s® a cap S i is fitted
to the lower ]omnal and IS secured by oolts
and nuts s’ to the block s’. In the block s
are two nuts s s, with which engage screws
S°.
Opposlte the interiors of these nuts a cap &8
is provided with holes s for the passage of
screws S°.

. formed upon their exteriors and combined

with toothed segments s¥% which are bolted to
Thus, as in the lower bearing,

the block s'.
facility is afforded for releasing either nut

and adjusting it to secure a proper operation

of the serews S°.

The serews E5 §° are jou rnaled in bearings |
- provided in the side framesa’ g*.:

E? have affixed to them worm gear-wheels ¢
These worm gear-wheels for each pair of the.

- serews K° engage with a worm G/, affixed to

25

30

40

tal shafts g°.

an upright shaft G, which is Journaled in

brackets fastened to one of the side frames
of the mill.

The screws S° have affixed to
them worm gear- wheels s.
gear-wheels for each pair of screws SSengage

with a worm G?, affixed to the shaft G. The_

upper. ends of the shdft,s G have affixed to

“them bevel gear-wheels g which engage with.

other bevel gear- -wheels g%, aﬁixed to horizon-
- Both the shafts g° are intend-

ed to be driven in unison. Advantageously

they may be driven by a single electromag-
If desired, they can.
of course be driven separately. |
By means of the screws E°S°and their con-’

netic engine or motor.

comitant parts, already described, provision

isafforded for ad;]ustlng thelong upright rolls
~ into position for operating upon the sides of.
a girder-blank while it i8 under treatment in
~ pass 3 of the rolls B’ B? as shown in Figs. 2
and 3.

Provision is also afforded for ad;ust-
ing the left-hand long upright rolls E' B2 into

~ a position to cobper abe with pass 2 of the rolls

45

. 5 o

" E* their upper ]ournals have affixed to them

6o

B' B%. Incidentally there will at this time be

an adjustmentof the long upright rolls E2E%,

It may be here re-
1 the lateral flowing of the metal of uhe web is

facilitated mdependently of the metal in the
flanges. |

buat not tor any purpose..

marked that when these long upright rolls
are codperating with pass 2 the short upright
rolls F' F? will also be codperating with pass 2.

For rotating the long upright rolls E' K? E3

bevel gear-wheelse!’, which engage with other

bevel gear-wheels-em, mounted upon horizon-
tal shafts e, -
zontal shafts, one for the front long upright
‘rolls and the other for the rear lonﬂ‘ upright

There are two of these- hori-

rolls,

7

The bevel gear-wheels '8 have hubs

¢*, which are Joumaled in brackets e, rising
from the blocks ' of the upper bearmﬂs for
‘T'hese bevel gear-

the long upright rolls.

- wheel ¢'® must be capable, therefore, of par-

ticipating in the adwstments of the long up-
right rolls toward and from each other.

shaft e may be supported by the gear-wheels.
el or may have additional supportin the 31de

These nuts are secured in recesses st -

Thenuts s'°s" are restrained from
rotary movement by having spur-teeth s*

The screws,

These worm

Kach

As the bevel gear wheels e
slide lengthwise tipon the shaft ¢ when the
long upright rolls are adjusted toward and

from each other, they are connected with said -
shafts by spltnes or equivalent devices, so as

to be incapable of independent rotary move- .

ment,..
unison or separately, and preferably arevers-

ing steam-engine w111 be employed for the

purpose.

The two shafts e may be driven: m"': -

The short upright rolls F' F? are Journaled.-'f '
in bearing- boxes f3 fitted in recesses in the

side frdmeb o’ a® of the framework A, suit-

able recesses f* being provided for them in
With these boxes are com-

said side frames.

bined the screws f* nuts 5, check-nuts f¢,

antifriction metal f7, eap f5, and bolts and -
nuts 9, which comespond in construction,

relative arrangement, and functlon to the

86 j._ |

parts deswnated in connectwu with the nup-
per and lower bearings for the long rolls, ex-
cept that the bolts and nuts f° have to be -

slackened or tightened in connection with

‘the turning of the screws f* in order to effect
These

adjustments of the bearing-boxes f3. -

short upright rolls F' F? are not shown as be-

9o

ing capable of any other adjustment than :

| that afforded by the bolts and nuts f? in con-
junetion with the screws

f* nor are they
shown as being positively driven.
It will thus be seen that according to my

95

invention means are provided in a rolling-

‘mill for rolling and forming at least partially
100
leaving one or more thickened portions on =

one or more flanges and. the web of the blank,

the web, which, it will be observed, are not ad-

jacent to the ﬂange or langes, and means are

provided for rolling down said thickened por-
tions,whereby these portions may be reduced

aepdmtely from the flange portions and with

105

decreased resistance. Therolling means pro-

vided leave the thickened por uon of the web
of the blank separated by channels from the
flange portions, and according to my inven-

1o -
tion the rolling-mill is constructed to roll -
down the said thickened portions of the web

and expand or widen out the web, whereby-

It mll be seen that the main rolls in my.*_'- -
rolling-mill are provided with reduced por-

tions for forming thickened portions on each
120 .

side of the web of a blank and parallel to the

flanges thereof. Collarsare provided at each

side of the central reduced portions of the
rolls, a,nd there are grooves oatside of said
collars for forming the flanges of the blank
whereby the louglmldlml strains on Lhe._
flanges in rolling and forming the blank are
redueed The main rolls are constructed to
produce a blank for an I-beam or girder,hav-

'_'1'25 o

ing thickened portions on the Web dlprbed |

longitudinally thereof and parallel to the

flanges of the blank, the said rolls also being
plowded with mea,ns for rollmﬂ' down the‘_.-
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said thickened web portion of the blank, or,
in other words, the rolls are constructed to
first produce a blank for an I-beam or girder
having thickened portions on the web of the
same disposed longitudinally thereof and
parallel to the flanges of the blank, and the
rolls are so constructed that the blank thus
produced may be rolled down to the finished
form. |

Obviously some features of my invention
may be used without others, and my inven-
tion may be embodied in widely-varying
forms, and I therefore do not limit myself to
the construction shown and described.

What I claim as new, and desire to secure
by Letters Patent, is— |

1. Ina rolling-mill the combination of main
rolls, upright rolls arranged inmovable bear-
ing-boxes, nuts connected to impart move-
ment to said bearing-boxes and provided with
peripheral teeth, toothed segments for engag-
ing with said teeth to secure the nuts in dif-
ferent positions, screws for adjusting the
bearing-boxes and gearing for rotating said
SCrews. |

2. Inarolling-mill, the combination of main
rolls formed to have a plurality of passes,mov-
able upright rolls arranged in pairs on each
side of the main rolis and adapted to coact
with each otherinoperating uponablank pass-

ing through one of said passes, stationary :

short upright rolls and means for moving said
long upright rolls whereby one pair of said
upright rolls will coaet with said stationary
short upright rolls in acting upon a blank
passing through a second pass in said main
rolls.

3. In a rolling-mill, the combination with
the frame, of main rolls, upright rolls adapt-
ed to chaunge the width of a blank as it passes
through the same and arranged in pairs on
each side of said rolls and journaled at their
upper and lower ends in movable boxes, each
box having a plurality of screws extending
through the same, the said screws being jour-
naled in the frame and stationary relative
thereto and provided with right and left
threads, the rotation of said screws bheing

adapted to canse a movement of said boxes,

and gearing for rotating said screws, substan-
tially as set forth.

4. In a rolling-mill, the combination with
the frame,of main rolls,upright rollsarranged
in pairs on each side of the main rolis, a mov-

able journal-box for the upper and lower end

of each upright roll, said boxes being pro-
vided with internally-threaded nuts secured
thereto, screws journaled in the frame and
extending through said nuts and supporting
vthe upper and lower boxes of each pair of
rolls, and gearing for operating all of said

SCIrows,

5. In a rolling-mill, the combination with
the frame, of main rolls, upright rolls, a mov-

746,228

able jourual-boﬁ for the upper and lower end
of each upright roll, said journal-boxes being
provided with internally-threaded nuts se-

cured thereto, serews journaled in the frame

and extending through said nuts and sup-
porting the upper and lower boxes of the up-
right rolls, a worm-wheel on each serew, and
a shaft carrying worms adapted to mesh with
said worm-wheels. |

6. Inarolling-mill, the combination of main

rolls formed to havea plurality of passes, long

vertical rolls, and short vertical rolls which
coact with the long vertical rolls, each of said
short vertical rolls comprising journals, bear-
ings for the journals and means for moving
the bearing for adjustment of the rolls.

7. Inarelling-mill, the combination of main
rolls, formed to have a plurality of passes,one
or more upright rolls arranged at the ends of
said main rolls, and one or more additional
upright rolls arranged each between two
passes in position to each coact with one of
said upright rolls at the ends of the main
rolls, to act upon a blank passing through
either of the passes contiguous to said addi-
tional upright rolls.

3. Inarolling-mill, thecombination of main

rolls each comprising a central cylindrical
portion adapted to roll upon the web of a
blank, two cyvlindric portions of reduced di-
ameter, one arranged at each side of said cen-
tral portion and adapted to receive flanges of
said blank, and two flanges one arranged at
the outer edge of each said reduced portion
and at a distance from said central portion
oreater than the thickness of said flanges of
said blank.

9. Inarolling-mill, thecombination of main
rolls, upright rolls, movable boxes for the up-
per and lower ends of said apright rolls, right
and left threaded scerews extending through
said boxes and adapted upon rotation to move
the boxes, and bearings carried by the hoxes,

said bearings being constructed for horizontal

adjustmentindependently of the boxes,there-
by affording provision for alining the upright
rolls in the boxes. - _

10. In a rolling - mill, a eombination of
main rolls, upright rolls arranged in pairs at
each side of the main rolls, A movable journai-
box containing a horizontal adjustable bear-
ing for the upper and lower ends of each up-
right roll, serews extending through the up-
per box of each pairof rolls, screws extending
through the lower box of each pair of rolls,
and gearing for operating all of said screws.

11. In arolling-mill, the combination with
an upright roll, of movable journal-boxes tor
the vpper and lower ends of said npright roll,

a plurality of screws extending through eacn

of said upper andlower boxes and supporting
the same, and means for rotating sald screws.

12. In a rolling-mill, the combination with
two or more upright rolis, of movable jour-

70
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nal-boxes for the upper and lower ends of | In testimonys whereof I have signed my
each upright roll, a plurality of serews ex-| name to this speelﬁca.tlon in the presenee of
tending through each of said upper and lower | two subseribing witnesses.

boxes and supporting the same, and adapted ' RAYMOND DEE YORK
5 upon the rotation of said screws to cause a| Witnesses:

movement of said boxes, and a ﬂ'earmg for | L. D. YORK, -

rotatmg said screws. | - JOHN H. LANGE.

&
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