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SPECIFICATION forming part of Letters Patent INo. 318,513, dated May 26, 1855,
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7o all whom It mai J COTLCETTL:

Be 1t known that I, Josero S SEAMAN, a
citizen of the United bmtes residing at I’}t'[S-
burg, county of Allegheny, State of Pennsylvq-

nia, have invented or discovered anew and use- __

ful Impl ovement in Bachines for Rolling Bil-
lets, Blooms, Plates, &e.; and I do hereby de-
clare the fOHOW]I]”‘ to be a tull, clear, concise,
and exact de&cupmon thereof, 16f(31 ence belnﬂ‘
had to the accompanying d;au Ings, making a
part of this specification,in which—like letters
indicating like parts—

Figure 1 Sheet 1, is a side elevation of my

mill, eertmn pmts being shown in section.

Fig. 2, Sheet 2, is an end elevation, the verti-
cal roll and housing being broken away or
shown partly in section. 1410* 3, Sheet 3, is a
horizontal sectional view of one of the hous-—
1ngs, the vertical roll being broken away to
show its under bearing and carrier-block. I‘w

4, sheet 3,18 aper %pet,bnm view,t0o an enlarﬁ'ed
Sm]e of one of the vertical rolls. Fig. 5, Sheet
4, shows the form of rolls used in rolling 7 -

irons. Xig. 6, Sheet 4, shows the form of the
rolls’ used in roliing double-‘mrﬂe or star-
shaped-iron. Hig: ‘”, sheet 5, shows the form
of rolls used 1n 10111110* armor-plate. I'ig. 8
shows the fornm of rolls used 11 breaking down

‘a bloom, slab, bar, or plate, the shape given

to said bloom slab, &e., by successive passes
being 111(110£Lted by brohen lines. Fig. 9shows
the form of finishing- -rolls, and the Shape as-
sumed by the bloom, slab, &c., after succes-
sive passes being indicated by broken lines.
Generally in 1"011113 ¢ billets, blooms, slabs,
&e., 1n universal 1111113 the hormont‘ﬂ and ver-
tleal rolls, being arranged in different vertical
planes, zﬂthouﬂh near ton gether, act In sucees-
sion on the bloom or bﬂlet which 1s being
passed through them—that istosay, the bloom
passes forw ard from the bite of one pair of
roils, and is then caught by the next pair.
ThIS method of mllmw 18 objectionable, for
the reason that while the vertical rolls are per-
forming their function the eentral part or web
of the bloom or billet is unsupported as against
their lateral pressure, and the vertical rolis
are more apt to bend or upset the metal of the
web than to spread and properly shape the
flanges of bloom. It has also been necessary

heretofore, in 1olhnn I-beams, T-beams, and
other like irons and steels for str actural pur-
poses, to build up a pile, when iron is used, of
approximately the shape of the article to be
made, in order to avoid the great strain to 55
Wthh the iron 18 subjected in brﬁahmw down

an ordinary plle to the proper sh@pe for final
rolling.

To obviate these and other defects in the
method now in use,l so construct the ma- go
chinery that the horizontal and vertical rolls
will act simultaneously on the blooms, bars,
billets, &c., and so that an ordinary squ‘ue
or 1"ectm]pu]ar pile can be broken down to
shape without any danger of straining the g 5
metal and without the frequent 1611(3&131110‘
NOwW neeess:m*y, and to this end my invention
consists in the novel construction and combi-
nation ot rolls for rolling billets, blooms, &e.,
substantially as hel ema,ftel deseribed and 70
claimed.

As will be hereinafter explained, my pres-
ent 1invention is capable of useful operation in
the rolling of various forms of structural irons
and ste,els but I will first describe it as adapt- 75
ed and org anized for the rolling of I-beams.

A A" are two horizontal IOHS mounted in
suitable housings, B B, the upper roll, A, be-
Ing adjustable to and from the lower roll in
any suitable way. The upper roll is held up 8o

agalnst the usual adjusting-screw, b, by means
of rods d’,working in s]ots inthe housmﬂs B B.
The upper ends “of these rods are pmmded
with lugs or projections 6% w hmh fit under the
lllldeljﬂﬂl nal orcarrier- blocl-,., ', of the upper 8s
roll. Thelower ends of these rods b’ ar e stepped
1n a cross-bar, d, of counterweighted levers D.

The rolls A A’ are provided with grooves «,
such as are used in mills for 10111110 I- be‘LmS
but, in place of making the outside walls of 9o
thebe grooves vertical, the*;;f are beveled off,
formmﬂ inclined or beveled faces a”.

In or der to provide for an edgewise action
on the bloom, billet, or siab whlle passing be-
tweenthe horlzontallollsAA’ and at thesame 05
time to secure said action 1n the vertical plane
of the bite of the horizontal rolls, I introduce
between the outer ends of the horizontal rolls
a pair of vertical rolls, (, so mounted on ver-
tical axes as to bring the rings of the vertical roo




g journals or carrier-blocks a,
 bearings, ¢, of the axes ¢® of the veértical rolls
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“inclination as the bevel faces @’

rolls. The upper bearings, ¢’, of theaxes ¢

of the vertical rolls are mounted in undercut
or dovetailed groovesin the undersides of the
and the under

are mounted in slots in the earrier-blocks «’.

The vertical face ¢ of the rolls C takes the
place of the outer vertical walls of the grooves
of the old rolls. The vertical rolls C are pro-

vided with dish-shaped or concave ends, the
outer walls or faces of the concave or recessed
O3 tion being beveled or inelined, as shown
at ¢, each ot which matches with 01’* engages
the correspondnw beveled faces, a’ of the
horizontal rolls, and preferably should have
cexactly or approximately the same angle of
each having
ve degrees (more

an inclination of about forty-fi
or less) to the roll-axes.
are rotated by the frictional contact of these
beveled faces ¢’ and ¢’ on the rotation of the
horizontal 10]18, which is communicated inthe
usual way.

as wedges to adjust the horizontal position of

the Vertleal Tolls by the vertical adjustment |

of the upper horizountal vroll, 'and after having
adjusted the vertical rolls the beveled faces
¢’ hold said rolls firmly in their adjusted posi-
tions. -

In rolling biliets, &e., the lower horizontal
roll not being vertically movable, the upper
horizontal roll 18 raised some distance from

~ the lower roll, so as toreceive the bloom, and

39
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is then gradually forced down toward the
lower horizontal roll,and during this vertical
movement of the horizontal roll the vertical
rolls should be midway between the horizon-
tal rolls, and the beveled faces «* and ¢ should
be in contact. Therefore the vertical rolls
should havenot only a vertical,but also a hori-
zontal adjustment, and the vertical move-
ment of the vertical rolls should be only half
thevertical movement ot the upper hf)P]ZDnt‘ll
roll.

vertical axes ¢ of each vertlml roll C are so

‘mounted,as abovestated, inthe carrier-blocks

a* and «¢® as to be carried by said carriers, and
also capable of horizontal movement on them.
Igach of the carrier-blocks «® is guided in

~slots in the standards B B, and i1s supported
and raised by rods ff, provlded with lugs or

5o
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‘projections 7, fitting under the carrier- block.

These rods fare n‘mded inslots in the housing

and rest at their lower ends onfriction-rollers
g, attached to the levers ¢' midway of their
length. These levers ¢ are pivoted at p to
the housings B3, and are attached to the cross-
bar d by a pin passing through a slot in the
end of the cross-bar. It will now be seen
that, as the rods 0" are moved directly by the
bar d, and as the rods f are moved by the
friction-rollers g, located in the middle of the

levers ¢/, the vertical rolls .C will be moved

65 vertically up or down only half as far as the

The vertical rolls

These beveled faces further act.

To this end the bearings ¢’ and ¢* of the |

drawing the vertical rolls outward,

318 513
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relative position to the rolls A AV

To obtain the horizontal moveménts of the
Vertleal rolis €, 1t 18 1mpmtfmt to keep the
beveled faces ¢ of each in constant contact
with the corresponding beveled faces, «’, of the

horizontal rolls during the vertical ad ] ustment

of the horizontal roll A and the vertical rolls
C. For this purpose arms ¢® and ¢' are at-
tached to the bearings ¢’ and ¢, and through

eyves 1n the ends of these arins are passed rods
I ', which also pass through inclined slots e
¢ in brackets H, secured to the housings on
each side of the vertical rolis; and hence as
the vertical rolls are moved up and down they
must through these connections also move
in and out horizontally. As the upper bear-
ing, ¢, is attached to the upper carrier-block,
a*, and consequently moves a farther distance
with each upward and downward movement
of the rods »" than the lower bearing, ¢*, the

slot e has a less inclination from the axis ¢® of

the roll C than the slot ¢, in order that the
upper bearing, ¢’, shall have the same amount

of horlmntﬂ.l movement S the lower bear
ing, c. -

movement of the upper bearing, ¢’, the shait
¢’ i1s made to project a little above the vertical
roll, inorderto preventthe upper bearing from
being drawn off the shaft. To accommodate

this projection of the shaft, when the upper

horizontal roll 1s secrewed down to its lowest
point a recess, ¢’, is formed in the under sur-
face of the upper carrier-block, a*. It will be
observed that the parts of the mill should, in

that the beveled faces ¢ of the rolls C will al-

ways be in firm contact with the bﬂveled faces
a’ of the rolls A A’

In the operation of the mill, the rolls A A’

and the rolls C € being drawn apart suffi-
ciently to admit a bloom as the roll A is de-

pressed by the screw 0, 1t will force down
the carrier - block a, and consequently the
rods " and c¢ross-bar d, and as the cross-bar d
lowers the outer ends of the levers ¢’ will drop,

permitting of the descent of the rods f and

the carrier-blocks «’, thus allowing the free de-

~scent of the vertical rolls, or of their being

forced down by the upper carrier-block in its
descent, and as the vertical rolls descend they

e forced 1nward horizontally by the rods i //
moving down the inclined slots e¢’,aided some-
what perhaps by the beveled faces o’ bearinw

against the beveled faces ¢'.

In place of the devices above deseubed for
S0 as to
keep their beveled faces against the beveled
faces of the horizontal rolls, I Hmy use aspring

rranged to bear ag rainst the inner ends of the

'beﬂrmgs ¢’ and ¢, and secured at 1S ends to
the carrier-bloeks by bolts, as represented by

the dotted lines n, Kig. 3.
The beveled faces of the horizontal and ver-

horizontal roll A, and hence wiil always be | tical rolls are shown at an angle of forty-five

rolls within the grooves « of the hommntal . an equfﬂ distance from or Susfam the same
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degrees, at which angle the sum of the hori-
zontal movements of both vertical rolls is
~equal to the vertical movement of the hori-
zontal roll—that 18 to say, if the horizontal
5 roll moves down half an inch each of the ver-
tical rolls will move inwardly a quarter of an
inch; but by increasing or lessening the in-
clination of the beveled faces of the rolls the
vertical rolls may be made to move in more or
less than the movement of the horizontal roll.
When the inclination of the beveled faces is
changed, the inclination of the slots e¢¢’in the
brackets Kshould becorrespondingiychanged.
I have described, and shown in Figs. 1, 2,
and 3, rolis adapted to form I beams; but itis
obvious that other shapes, without departing
from the spirit or scope of my invention, may
be produced by simply changing the form of
surfaces of the several rolls—as, for instance,
in Iig. 5 are shown rolls adapted to form a
double set of T-shaped irons, either of which
used separately would embody my invention;
in Fig. 6 are shown rolls adapted to form dou-
ble-angle or star irons, and 1n Fig. T areshown
rolls adapted to” roll ar 11:101" pldtes In the
construction shown in Fig. b one of the hori-
zontal rolls 18 shown as ha,vmﬂ' a peripheral
oroove or recess about midway of its length,
1111:0 which fits a cmresymndmw fillet, m, on
the other horizontal roll, thus giving to each
horizontal roll two rolling or operative faces,
k, each provided with a groove, ¢, adapted
for the reception of the periphery of the ver-
tical roll. 'The rolls thus constructed are
adapted for rolling T-1rons, and both rolling
or operative faces % may be used smmltane-
ously, thereby producing two T-irons at the
Same oljemtmn or only one of said operating
or rolling faces &£ may be used. In these ﬁg
ures the letters of reference indicate the same
parts as in Figs. 1to4, and from the foregoing
and following description and an inspection of
phe drawings the skilled workman will be
able to use the invention in the making of any
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like forms.

In the practical use of my invention I pref-
erably embody the features above shown and
described in a pair of breaking-down rolls,
but with asomewhat modified contour, as illus-
trated in Fig. 8. The upper roll being suffi-
ciently a1sed and the vertical rolis corre-

-spondingly moved outward, the bloom or pile
is passed through, and gradually and by suec-
cessive passes 16 18, as the rolls are closed to-
cgether, brought to and through the successive
forms shown by dotted lines, being not only
elongated at each pass, and made thinner along
its middle portion, but also upset at its edges

6> by the vertical rolls into the grooves ¢, and
this operation goes on regularly and progress-
ively nntil the proper shape 1s attained. It

S

will be observed that the bloom i1s not sub-
jected to anystretching or siraining in order to
65 force the metal into the grooves, but that 16 is
upset by the vertical rolls in a manner Simi-

of the forms of product illustrated or other .

ol

lar to the upsetting of a bolt to form the head,
and that during this upsetting the horizontal
rolls firmly hold the central or web portion,
thus preventing the bending or upsetting of
that portion of the bloom or billet. The shapes
which the bloom or billet assumes during the
successive passesthrough thesebreaking-down
rolls are clearly shown by the dotted lines in
Fig. 8. After the bloom or billet has been re-
duced to shape by Lhe br e'ﬂuuﬂ down rolls, it
1s then taken to the 1 h
as are illustrated in Fig. ¢ -—-aud there 1"educed
to 1ts final shape. AS the bloom as it comes
from the breaking-down rolls will fill or ap-
proximately fill the space between the finish-

ing-rolls, the langes previously formed on the
ednes of the billet also filling or 1:1(3&1‘1§r filling

the grooves «, the beveled faces a* on the hori. |

zontal rolls now perform the additional fune-

70

79

30

tion of the fillets which heretofore have been

made in one corner of the grooves of the ordi-
nary rolls. These beveled faces force the metal
over against the opposite walls of the groove
of the horizontal rolls, and prevent the metal
from being squeezed in between the beveled
faces of the two rolis,which would form a fin.
This fillet or beveled face is gradually short-
ened as the upper horizontal roll is forced
down, and by foreing down the horizontal roll
until the edges ofthe vertical rollshavereached
the bottom of the grooves ¢ the fillet fune-
tion is caused to disappear entirely and asquare
corner is produced on the finished product,
and also 1n the breaking-down or other rolls
of the construction described the beveled
sides ¢° will perform the fillet function to the
extent that the metal may be brought or come
into contact with such sides near their line of
junction with the vertical rolls; and it will be
observed that the beveled face ¢® extendsfrom

the working-face of one roll to and over the .

end of the other roll, thereby forming a bridge
or working-face between the rolls; and, fur-
ther, these beveled faces ¢ in lapping on the
inclined faces ¢’ of the vertical rolls serve, in
addition to thelir other functions, to hold the
vertical rolls with practical 1‘in*iditry to their
work.

I have hitherto shown and described only
the upper roll as adjustable; but I considerit

‘within my invention to make both rolls ad-

justable to and from each other, in which case
the mechanism for supporting and adjusting
the vertical rolis should be so modified as to
cause these vertical rolls to retain or take the
same positions relative to the horizontal rolls
as they now do.

The terms ‘“horizontal’’ and “‘vertical’’ as
applied to the two sets of rolls are used rela-
tively and not absolutely. '

The operations involved in the use of such
a mill as above described have the following
among other characteristic features: Ifir St

one pair of rolls takes a working-bite on the

plate, bloom, bar, or slab over Jess than 1tS
greatest width, ezs::eept at the final shaping and

gl
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one or both edges unconfined aund free to be

upset and thickened by expansion above and |

below the planes of such bite; second, such
laterally-projecting edge or edges are upseb

or worked 1n and thickened by expansion

above and below the planes of bite by a roll

~or rolls the axis or axes of which are at right
~angles to the axes of the other rolls; thnd

10O

the work on the plate, bar, bloom, or slab is
done simultaneously on thlee or mme sides
in the same vertical plane, and, fourth, such
rolls coact at different adjustments so as pro-

oressively by successive passes, and simulta-

neously at each pass, to elongate and narrow

the bar and broaden or expand its edge or

“edges in such manner that no one of S’ud last

23
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three-operations interferes with either of the
others: also, the roll structure described has
the further "tnd, as I now believe, the novel

feature that the vertical length of the periph-
ery of each vertical roil 18 by the bringing to-

gether of the horizontal rolls after the ﬁlst
pass greater than the least distance between
sa1d horizontal rolls.
The same apparatus withount further inven-
tion may be applied to three or four high rolls.
And it 1s further characteristic of the oper-

“ation described that the breaking-down rolls,

Fig. 8, cause the flange at each edge of the
beam to be made w 1del than is desu ed in the
finished article, and also the beam itself to be
made wider. Then when the heam 18 trans-
ferred to the finishing-rolls, Fig. 9, the walls
a® and the bottom por Lmns of tae Dmove @ aCh
on the edges of each flange s0 as to upset the

“same or narrow them in width; also, the fin-

ishing-rolls not only thus narrow the flanges

- by an upsetting action, but also while elon-

40

45

gating the beam narrow 1t transversely by a
lateral upsetting action, as represented by the
dotted lines of Fig. 9, which represent the
planes of finish. The work of upsetting is
thus principally effected in the finishing-rolls.

As I have described my invention some por--

~ tions of 1t may be embodied in or carried out
by the use of three rolls, and other parts only

93

by the use of four or more rolls, and hence I
apply to this element of construction the term
‘““multiple rolls”” as a term descriptive of an
element common to both.

From the foregoing description it will be
seen that several independent or separate
funetions are performed or elements of utility
are attained by virtue of the presence of the
beveled sides «® of the grooves ¢ and the bev-
eled ends ¢’ of the rolls €, and in the features

. of construction and combination hereinafter

60

claimed I expressly include the same, whether
organized for the aceomplishment of one or
more of the features of novel operation there-
unto belonging. IFor example, the driving of

one pair of rolls by irictional contact with the
other, as described, is not essential in all cases
to the performance ot that function which ex-
cludes the formation of a fin, since contact |

finishing pass or passes, and said plate has | with the billet itself w111 1n mauy cases effect"l
the driving of the vertical rolls;

also, that
feature of construction by which each beveled
side a’ forms a bridge from the groove ¢ across
to the working- face of the contiguous vertical
roll is a feabme not necessarily dependent on
any matter of roll-adjustability. And it may
be further noted as a peculiarity of the bevels

or inclines ¢° that while they may vary at

pleasure as regards their length and some-
what as regards their mchna‘uon they should
be mmnﬂ‘ed at one or both ends of the work-
ing pel_lpheues of their respective rolls, and
so bound such peripheries or limit their ex-

tent, and also should incline inwardly or to- -
~ward the opposite roll;

and in speaking of all
these rolls working, as they do, in the same
or in a common plane of bite, I do not use
that phrase in its mathematically-exact sense,
since the lines of bite of one pair of rolls may
be adjusted a little forward or back—say the
fractional part of an inch, more or less—in
their relationship to the lines of bite of the
other pair of rollg; hence I use this term 1n
the sense of a ljlﬁLEIC‘Illy common plane of

“bite, or of a construction in which all the lines
- of bite shall be in or approximately in a com-

mon plane of bite. ~ And it will also be under-
stood that a groove, as a groove, is not essen-
tial in all cases to the existence of the inclines
or bevels ¢, and hence that the metal inside
the bases of the inclines ¢° may be cut away
entirely, as in Kig. 7, or to any desired greater
or less extent, accordingly as 1t may be desired
tovary the shapes formed by the working-faces
of the upper and lower rolls inside ot such
bases.

For most if not all purposes of inward ad-

70
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justment of the vertical rolls the wedge-like 105

action of the inclines «* ¢ on each other will -

suffice, and when the machine 1s so organized
a spring,
3, (Including within
that term its well-known mechanical equiva-
lent, a weight,) is, as I now consider it, the
best by which to effect the outer adjustment of

‘such rolls, and then the bracket I, with its in-

clined slots, &e., ceases to be essential, though
it will do the work assigned to it when used;
but whichever 1s used as a means of giving to
the vertical rolls an inward movement, they

‘are both alike in this, that the downward

movement of the upper horizontal roll, oper-
ating by the inclines of the roll- bevels or by

‘the inclines of the slots, effects the desired re-

sult, and hence for the purposes of the pres-
ent case both may, with their mechanical
equivalents, be inciuded under the common
term of an ‘‘inelined guide mechanism;’’ also,
the arrangement of rods and levers by which
the vertical rolls are lifted for purposes of
outward adjustment may, with their mechan-
1cal equivalents, be incinded 1n the term *‘ ver-
tical 1ift mechanism.’’ | |
What I claim herein as my invention is—

1. A vertical roll or rolls dish-shaped or re-

substantially as shown and described -
‘with reference to Ifig.

110
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cessed at the ends thereof, in combination with
a pair of horizontal rolls, each having a work-
ing-face terminating in an mwaldly -sloping
bevel or incline
which latter bevels or inclines overlap the
bevels or inclines of the recessed ends of the
vertical rolls, substantially as set forth.

2. An adjustable vertical roll or rolls dish-
shaped or recessed at the ends thereof, in
combination with a pair of horizontal rolls,
one at least of said rolls being adjustable, and
each having a working-face termmatmﬂ* in an
inwardly-sloping bevel or incline at one or
both ends bheleof which latter bevels or in-
clines overlap the bevels or inclines of the re-
cessed ends of the vertical rolls, substantially
as set forth. *

3. Ina metal-rolling machine having rollsar-
ranged for simultaneous operation on all sides
of the same bar, billet, slab, &e., the combi-
nation of the following elements: a vertical
roll or rolls having dish-shaped or recessed
ends, and a pair of horizontal rolls having ab
one or both ends of the working-faces an in-
wardly-sloping bevel or incline arranged to
overlap the corresponding bevel or incline of
the adjacent vertical roll, suhstmntlally as set
forth.

4, In a metal-rolling machine having rolls
arranged for simultaneous operation on all
sides of the same bar, billet, slab, &c., the
combination of the following elements: an ad-
justable wvertical roll or rolls having dish-
shaped or recessed ends, and a pair of horizon-

tal rolls, one at least of said rolls being ad-
justable, and each of such rolls having at one

or both ends of its working-face an 11:1wardly
sloping bevel or ineline fumnﬂ*ed to overlap
the corresponding bevel or 1110111:16 of the ad-
jacent vertical roll, substantially as set forth.

5. In a rolling-machine, the combination of |

thefollowing mechanisms: adjustable recessed
Vertical roll orrolls having an incline or bevel,

¢’, on each end thereof, and a pair of herlzon-
tal rolls, one at least of said rolls being ad-

JllStable, and each of such rolls having a cut

away part on its periphery, and provided with
an inwardly-sioping bevel or incline, ¢°, at one
or both ends of such cut-away part, arranged
to overlap the corresponding bevel or incline,
¢’, of the adjacent vertical roli, substantially
as set forth.

6. The combination of a pair of horizontal
rolls having each a length of bite shorter than
the greatest width of the bloom or other article
to be rolled, and one at least of such rolls be-
ing adjustable toward one or ifrom the other,
and one or more adjustable vertical rolls dish-
shaped or recessed at their ends, and arranged
tor edgewise bearing and operation against
the edge or edges of such blvom or other ar-
ticle as laterally widened by the horizontal
rolls, the horizontal rolls being provided with
an 1nwardly-sloping bevel 01‘ Incline, ¢’, at
one or both ends of the working-taces of each,
the bevels or inelines ¢* being constructed to

at one or both ends thereof,
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overlap the corresponding bevels or inclines
on the ends of the adjacent vertical roll or
rolls for the edgewise spreading of the bloom
or other article under the compressing or up-
setting action of the vertical roll or rolls, sub-
stantially as set forth. |

7. The combination.of a pair of horizontal
rolls having each a length of bite shorter than
the ﬂreatest width of the bloom or other ar-

tlcle to be rolled, one at least of such rolls be-

1ng adjustable toward and from the other, and
one or more vertical rolls dish-shaped at their
ends, and arranged for edgewise bearing and
operation against the edge or edges of such
bloom or other article as laterally widened by
the horizontal rolls, and adjustable in or out
automatically by or fr om the horizontal rolls
in the adjusting movement imparted to them,

said horizontal rolls being provided with an

inwardly-sloping bevel or incline, ¢*, at one

or both ends of the working-faces of each, said
1nclines or bevels a° being constructed to over-
lap the corresponding bevel or incline on the
ends of the vertical roll or rolls, substantially
as set forth.

S. A vertical roll, C, having dish-shaped or
recessed ends, and having its periphery or
working-face operative within the grooves of

75

So

QO

a palr of horizontal rolls, and 1n combination g5

with such rolls, substantially as set forth.

9. In a metal-rolling machine having rolls
arranged for simultaneous operation on all
sides of the same bloom or other article to be
rolled, and in combination with the hori-
zontal rolls thereof,one at least of such rolls be-
ing adjustable,a vertical roll or rollsadjustable
to and from the path of the article to be rolled,
and actuated by the horizontal rolls in the ad-
justing movement imparted to them, substan-
tially as set forth.

10. In a mill forrolling structuralirons and
steels, the combination of one or more vertical
rolls having dish-shaped or recessed ends,
and a pair of horizontal rolls provided with
bevels or inclines a°, each of which overlaps
the corresponding incline, ¢/, of the adjacent
vertical roll, such rolls being so arranged that
the vertical rolls are driven by frictional con-
tact of such overlapping beveled faces, sub-
stantially as set forth.

11. In a mill for rolling billets, slabs, and
other structural irons and steels,the combina-
tion of a pair of horizontal rolls mounted in
suitable housings, one at least of said rolls be-
ing adjustable,a pair of vertical rolls mounted
in the same housings, and an I1nclined guide
mechanism for adjusting the vertical rolls
horizontally, actuated by the horizontal rolls
in the adjusting movement imparted to them,
substantially as set forth.

12. In a mill for rolling billets, slabs, and

other structural irons and steels,the combina-

tion of a pair of horizontal rolls, one at least
of said rolls being adjustable, a pair of verti-
cal rolls, and a vertical lift mechanism for im-
parting a vertical movement to the vertical
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rolls, actuated by the horizontal rolls in the
adjusting movement imparted to them, sub-

‘stantially as set forth.

13. In a mill for rolling structural irons and
steels, the combination of a pair of horizontal
rolls, one at least of said rolls being adjust-
&ble a pair of adjustable vertical rolls, thein-
clined guide mechanism, and the ver tical 1ift-
1ng mechanism for adju::,tinﬂ‘ the vertical rolls,

the moving elements of these two meehamsms'

being actuated by or from the horizontal rolls

in the adjusting movement imparted to them,

substantially as set forth.

14. Ina mill for rolling structural irons and
steels, the combination of an adjustable verti-
cal Toll or rolls dish-shaped or recessed at
their ends, a pair of horizontal rolls, one at
least of said rolls being adjustable, and each
provided with a bevel face or_inelineat one or
both ends of its working-face, said bevel or
Incline overlapping the corresponding bevel
on the adjacent vertical roll, the inclined
guide mechanism, and the vertical 11t mech-
anism for holdmg said beveled faces in con-
tact at different points of roll adJustment suly-
stantially as set forth.

15. In a mill for 1011111g blllets. slabs, beamq
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and other structural shapes, the combination
of a pair of horizontal rolls, rods ¥, pro-
vided with lugs supporting the carriérs a* of 30
the upper roll with vertical rolls C, carriers

t°, rods f, pr owded with lugs f7, levers g,hav-
1nn rollers ¢', cross-bars d, and weighted lev-
ers D, substantially as set forth.

16. A pair of horizontal rolls, one at least 35
being adjustable, and each h'wmﬂ a working-
face tel minating in an inwardly- SlOplI}D‘ bevel
or 1ncline at one or both ends thereof, and
one or more vertical rolls having dish- shaped

| or recessed ends, said rolls bemg relatively 4o

arranged so that the bevels or inclines of the
hm uontﬂl 1olls %hall ovell%p the eorres,pond

poses of ’LdJlIStIDBI’lt in eombma,tlon with a 45
spring, #, arranged to operate against such
hook-like action of the inclines, substantially
as set forth.

In testimony whereof I have hereunto set
my hand.

JOSEPH 8. SEAMAN.

Vifitnesses:
DARWIN 5. WOLCOTT,
J. SNOWDEN BELL.
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