(No Model.) 7 Sheets—Sheet 1.

‘E. M. BUTZ.
ROLLING MILL. |
No. 499,6561. Patented June 13, 1893.
H
S s V ‘ o H o)
S ] N
_°F T
n [}y =]
ﬁ E L ulnfa) If£ il \;%
NE a
H= i =
& _ﬁ%zﬁ £

FIG.I.
2
) H 23
" %ﬂﬂbﬂ 24
2

NEDERR TEEIEN
Qé--{» :)2\ .{- c\z‘
SefER TR
el e
80 B
3 £
mﬁ— ::: E:l”" ﬁ
A-pE— i .“,,.*— o
Q‘S‘“ E 3
wikiNEssES: * § 2 * = IN_VE%‘T—OR;“H
Dorunci § Ww =) S Geluwarsl B f
%&wﬂﬂw N E IDDUD,' IUUUDI [—‘7@7 //%@/(%{Q

—




7 Sheets—Sheet 2.

(No Model.). -
- B. M. BUTZ.
ROLLING MILL.
Patented June 13, 1893.

No. 499,651.
N
y el ‘
N R
N
Q. )
| s | Ak
| 'l' N
ani &y
N Y
N N X
A i %
7 =— >
e ]
) e ®
ST Al  \3 |
R -
SN
@Q - R R
N : N
|1 g |
WITNESSES: » I.NFVEI"TOIR,
56’((1/0!’@(%((%5

N XTI

P EG ity




(No Model.) 7 Sheets—Sheet 3.
E. M. BUTZ. -

ROLLING MILL. .
No. 499,651, Patented June 13, 1893.

i i T \‘

WITNESSES: _ INVENTOR,

3%511/&&»/5( ngaIaw(%/@ A

A BLGh A, Oy Gurrge M. Climi




(No Model.) 7 Sheets—Sheet 4.
E. M. BUTZ.

ROLLING MILL.
No. 499,651, : Patented June 13, 1893.

FIG4

1l
/ im %H L1

D

//// SRS

WITNESSES: INVENTOR,

Dorners . WoleabT &dward Y0 il
I Eirts by Cop K. OBty




s
)
Q
2]
<
-]
]
wm
prey
(]
[
=
R ]
 ad
e
& H
|
=g
m
M.m
=
. QO
R 5
i
=
(=]
=
o
=

Patented June 13, 1893.

No. 499,651,

5/

‘879

t'y

V7s

m:;ﬂoal(/% -
by Zanpe AL

5

Werr 7B
G hiihn

TO-LITHD., WASHINGTON, D. C.




eeeeeeeeeeeeeeeeeeeeeeeee

LLLLLLLLLLLL
No. 499,651, ' Patented June 13, 1893.

NNNNNNNNNNNNNNNNNNN




(No Model.)

7 Sheets—Sheet 7.

E. M. BUTZ.

ROLLING MILL.

No. 499,651,

2%

27

’

J'Z’g,é’,

_ ?/ R f Jg - o
é \ Z - -—~\ -
_ ) S 29 _‘Z@_Zc? ‘

I\

N‘I

20 o5 29

' \\\\

‘ 7
Z ef
v Fo

Patented June 13, 1893,

ﬂﬁﬂ

>\\\\ W

\

NS

72,
\

v
\W\\\ «
\\\\\\\\\

/
-

\\\\




10

I5

20

25

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

EDWARD M. BUTZ, OF ALLEGHENY, PENNSYLVANIA.

ROLLING-MILL.

SPECIFICATION forming part of Letters Patent No. 499,651, dated June 13, 1893.
Application filed January 3, 1893, Serial No, 467,014, (No model,}

Zo all whom it may concern:

Beit known that I, EDWARD M. Butz, a citi-
zen of the United States, residing at Allegheny,
in the county of Allegheny and State of Penn-
sylvania, have invented or discovered certain
new and useful Improvements in Rolling-
Mills, of which improvements the following
is a specification.

The invention described herein relates to
certain improvements in mills for reducing
ingots, blooms or slabs to structural shapes.
The mills generally employed in the art are
of two classes, one a two or three high mill
having horizontal rolls which are suitably
grooved for the shape desired, and the other
the universal mill having a pair of horizontal
rolls and a pair of vertical rolls arranged to
act in sequence. Mills of the former kind
are not adapted for the produection of the
larger sizes of structural shapes for the rea-
son that the deep grooving of the rolls, even
when the latter are of large diameter, so
weakens them that they are quickly broken;
and, further, as the reduction is effected al-
most entirely on two sides of the article be-
ing rolled, the metal in the flanges is sub-
jected to excessive tensional and torsional
strains. While the universal mill is free
from the foregoing objections, the article be-
ing rolled is disturbed by reason of the se-
quence of operation of the two sets of rolls,
as, for example, the horizontal rolls while re-
ducing the web portions of the article, crush
down the flanges, and the vertical rolls while
operating on the outer faces of the flanges,
bend and distort the web. Mills have also
been designed for rolling structural shapes,
having a pair of vertical rolls arranged with
their axes in or approximately in the same
vertical plane as the axes of the horizontal
rolls. In one form of these mills the verti-
cal rolls are rotated by frictional contact with
the horizontal rolls or with the article being
rolled, or in both ways. Where the vertical
rolls are driven by frictional contact with the
horizontal rolls, the surfaces of the rolls in
contact are quickly eut and worn by the cin-
der and other foreign matter being caught
between said surfaces, so that the operation
of the vertical roll becomes irregular and un-
certain. In those mills where the vertical
rolls are driven by contact with the article

being rolled the article is dragged between
the vertical rolls by the action of the driven
horizontal rolls. This onward movement im-
parted by the horizontal rolls to the middle
portions of the article and the restraining or

-dragging back of the edges by the vertical

rolls produces an injurious strain or stretch-
ing of the edge portions of the articles rolled
in this class of mill. The proposed mills of
this kind, for none so far as I am aware, have
been put into practical operation, may be di-
vided into two classes, . e., those having an
open pass and those having a semi-closed pass.
A mill having what T term an open pass is
described and shown in Letters Patent No.
410,107, granted to Julian Kennedyand Henry
Aiken on August 27,1889. It will be observed
that in this mill, openings are left between the
vertical and horizontal rolls, into which open-
ings the metal of the bloom or ingot is forced
during reduction thereby necessitating the

55

60

65

70

employment of two grooved horizontal rolls, .

designed to operate on the edges of the flanges
for the purpose of forecing back the thin fin
of metal squeezed out between the horizontal
and vertical rolls, A mill having a semi-
closed passage is illustrated in Letters Pat-
ent No. 318,513. In this mill the horizontal
rolls are provided with grooves into which
the edges of the vertical rolls project, thereby
forming a wall between the horizontal and
vertical rolls to prevent the metal from flow-
ing between them. But as both the vertical
and horizontal rolls are adjusted toward
and from each other, thereby changing the
dimensions of the pass, while the contours
of the operative faces of the rolls are un-
changed. I designatethis construction as the
semi-closed pass. Both the vertical and the
horizontal rolls in these forms of mills are ad-
justed toward each other to change the sizes
of the pass and the reduction is effected by
passing the article back and forth between
the adjusted rolls. ,

The object of the present invention is to so
construet a mill that both the vertical and
horizontal rolls of each stand-or set of rolls
shall be simultaneously operative along a
common line of bite on the article; that both
pairs of rolls shall be equally operative to
move the article along between them and
shall have the same surface or peripheral
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speed, that the operative faces of the hori-
zontal rolls shall projeet between the opera-
tive faces of the vertical rolls, and that the
operative faces of both pairs of rolls of each
stand or set shall have narrower operative
faces than those of the rolls of the preceding
set or stand.

In general terms, the invention consists in
the construction and combination substan-
tially as hereinafter described and claimed.

In the accompanying drawings forming a
part of this specification, Figure 1 is a plan
view of a rolling mill embodying my inven-
tion. Fig. 2 is a view partly in front eleva-
tion and partly in section of one stand or set
of rolls. "¥ig. 8 is an end elevation of the
same. Fig. 4 is a similar view with the sup-
plemental housings removed. Fig.5isa hori-
zontal section taken on the line z, a, Fig. 2.
Fig. 6 is a vertical section taken on the line
y, Y, Fig. 2. Tigs. 7 to 14inclusive,illustrate
the shapes and relative arrangements of both
pairs of rolls in the several stands or sets of
my improved mill; and Fig. 15 is a diagram-
matic view illustrating the reduction effected
at each pass.

In reducing ingots, slabs, billets, &c., to
structural shapes I employ a series of stands
of rolls A, B, &c., each adapted to effect one
and only one reduction, the article being
earried from one stand or set of rolls to an-
other by feed tables 2, provided with driven
rolls.- Each stand or set of rolls consists of
two horizontal and two vertical rolls, each
roll being positively driven at the same sur-
face or peripheral speed as the others,and all
the rolls being arranged with their axesin or
approximately in the same vertical plane.
The horizontal rolls 8 have their journals
mounted in boxes or brasses 4 and 5, which
are arranged in windows formed in the main
housing 6. The rolls 3 are held in proper
relation to each other and to the vertical rolls
7 by serews § passing through the ends of
the housings and bearing against the bearing
blocks 9, which in tarn bear against or sup-
port the brasses or boxes 4 and 5. On the
outer sides of each of the main housings are
gecured two yokes or supplemental housings,
each consisting of the arms 10 projecting
horizontally from opposite sides of the win-
dows of the main housings, and a cap 107,
which is bolted on the ends of the arms 10.
The brasses or boxes 11 for the reception of
the journals of the vertical rolls, are provided
with shoulders which rest uponribs 12, formed
on the inner walls of the yokes or supplemen-
tal housings 10,and also formed on the walls
of the windows in the main housings. The

rolls 7 are held in proper relation to each
other and to the horizontal rolls by means of
serews 13, passing through nuts 14 arranged
in suitable recesses in the caps 10* of the
yokes orsupplemental housings, and bearing
at their inner ends against the blocks 15,
which, in turn, bear against the brasses or

boxes 11. The inner halves of the boxes or
brasses are held in position by springs 16,
which are not designed to effect any adjust-
ment of the rolls as the latter are not adjusted

7o

except as regards the primary arrangement

thereof in setting up the mill, and such small
adjustment as may be necessary to compen-
sate for wear. The lower horizontal roll is
positively driven by the shaft 17, which is
connected by suitable coupling to the neck of
said roll. In order to effect a positive driv-
ing of the other rolls, the ends of all the rolls
are beveled off at an angle of about forty-
five degrees, so that a close fitting joint may
be formed between the several rolls.

The beveled faces 18 of the rolls are pro-
vided with teeth 19, which intermesh with
each other, that is to say, the teeth on the
ends of the lower horizontal or driving roll
intermesh with the teeth on the lower ends
of the vertical rolls, while the teeth on the
upper ends of the vertical rolls intermesh
with the teeth on the ends of the upper hori-
zontal rolls, This manner of intergearing of
the several rolls insures an equal peripheral
speed to all the rolls. The teeth may be lo-
cated along the middle of the beveled faces,
as shown, and if desired may extend to the
outer edges of the beveled faces, but should
not extend to the inner edges of said faces,
as it is necessary that the rolls should have
an uninterrupted bearing on each other ad-
jacent to the faces operative in shaping the
metal, in order to prevent the formation of
fins by the entrance of metal in between the
rolls at points outside.of the rolling faces.

The operative faces of the horizontal rolls
are provided with ribs or collars 28, which pro-
ject when the horizontal rolls are arranged in
operative relation to each other, between the
operative faces 29 of the vertical rolls and
serve to displace the metal along the middle
of the article outwardly toward the edges
thereof. The vertical rolls operate on the
metal at the edges of the article, and on that
displaced by the action of the collars of the
horizontal rolls,and cause it to flow vertically
into the spaces between tiie ribs or collars 28
and the operative faces of the vertical rolls.
As shown in Figs. 7 to 14 inclusive, thisover-
lapping of the operative faces of the horizon-
tal and vertical rolls is characteristic of the

rolls of each stand or sef, but the operative

faces 29 of the vertical rolls gradually de-
crease in width and the ribs or eollars 28 in-

.crease in width and project farther in be-

75

8o

85

90 .

95

100

105

I10

11§

2o

tween the operative faces 29 of the vertical -

rolls in each successive stand or set, thereby
effecting a gradual step by step reduction in
the width of the article, a reduction of the
thickness of the article along the middle
thereof - and also a narrowing of the flange
portions of the article, as shown in Fig. 15.
It will be observed that the side walls of the
ribs or collars 28 of the horizontal rolls of the
first stand or set have a considerable out-
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ward curve or inclination, but become more
and more abrupt or vertical at each succeed-
ing stand or set.

As hereinbefore stated, the rolls of my im-
proved mill'are not adjustable in the sense
that their operative faces may be shifted to-
ward or from each otherin order to effect two
or more reductions of the same article, but
each set or stand of rolls is designed to form
a part of a train of rolls,such, for example, as
isshown in Fig. 1. The number of stands or
sets of rolls composing a frain is dependent
upon the relative sizes of the bloom, slab or
billet, and the article to which it is to be re-
dueed, and also upon the amount of reduc-
tion by each stand or set of rolls. For ex-
ample, the rolls shown are shaped for the re-
duction of a slab to an I beam, and by refer-
ence to Fig. 15, it will be seen that such re-
duetion is effected in eight passes,and, henece,
for the reduction of such a slabtoan I beam,
a train of eight sefs or stands of rolls is re-
quired.

As shown in Fig. 1, the first stand of rolls
A, is located adjacent to the heating furnaces
or soaking pits 20. The next stand of rolls B,
is preferably located at such a distance from
the stand A, that the article will be entirely
off the rolls of the stand A, before the front
end of the article will be caught by the rolls
of the stand B. Theotherstands of rollsare
similarly arranged, the distance between the
sets or stands inereasing in proportion to the
elongation produced at each reduction. The
article in course of reduction is carried by
feed tables 2 having positively driven rolls,
from the soaking pits or furnaces to the first
stand or set of rolls and to each succeeding
stand or set of rolls, and from the last set
of rolls to the cooling and straightening ta-
bles 22.

As shown in Fig. 1, the several sets or
stands of rolls are driven from a shaft 23 ex-
tending the entire length of the train and
driven from a single engine 24. If desired,
however, each set of rolls may be driven by
an independent engine, or the train may be
divided into groups of two or more stands or
sets of rolls, each group being driven by an
independent engine. While preferring to so

-arrange the sets or stands of rolls composing

the train so that the article operated on may
pass entirely from between one set of rolls
before being caught by the next set, the sets
or stands may be arranged so that the suc-
ceeding set or stand will commence to operate
on the article while being reduced by the pre-
vious set or stand. In such ease, however,
each succeeding set or stand is driven at a
higher rate of speed than the preceding set,
proportional to the elongation of the article
in the preceding set.

The rolls shown in Figs. 2 to 5 inclusive
have their operative faces constructed to ef-
fect the reduction of the slab indieated by
dotted lines in Fig. 15, to the transverse shape

indicated by the line a, Fig. 15, and the rolls
of the other sets or stands, B, C, D, &c., have
their operative faces constructed to produce
in due succession thetransverse shapes indi-
cated by the lines J, ¢, d, &e., Fig. 15.

While it is believed that the inner portions
of the beveled faces 18 adjacent to the oper-
ative faces of the rolls, will bear so closely
against each other as to prevent the entrance
of metal between them, all liability of the
formation of afin in that way, can be removed,
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by means of small rolls 25 mounted in suit- -

able bearings 26 on the inner walls of the
main housings and in the rear of the main
rolls so as to operate on the article as it passes
out of the main rolls. These rolls 25 are pro-
vided with operative faces 27 arranged to bear
upon the corners or edges of the article and
flatten or bevel such corners to such an ex-
tent that the reduction effected by the sue-
ceeding rolls will cause only such lateral flow
of the metal as to just fill the space or open-
ing bounded by the main rolls. The aection
of the rolls 25 isillustrated at the right hand
end of Fig. 15. Asthearticle passesout from
the set or stand A, the rolls 25 on the housing
of this set, reduce or flatten the corner « pro-
duced by the main rolls i6 the linea’. It will
be observed that this line is a short distance
within the corner y which the rolls B would
normally produce, so that the corners of the
article are so flattened that the metal will not
quite fill the pass of the set or stand B; hence,
as the metal of the article does not flow en-
tirely into the corners there is no liability of
the formation of fins. Kach set or stand of
rolls, except the last one, is provided with
these corner reducing rolls.

It is characteristic of my improved mill
that each stand or set of rolls has a fixed pass,
that is to say, the roils of éach set or stand of
rolls are non-adjustable for the purpose of al-
tering the size or shape of the pass.

In order that the teeth of the several rolls
may intermesh as hereinafter described it is
necessary that the ends of the several rolls
should be beveled at an angle of forty-five
degrees and the teeth arranged on such bev-
eled faces. This construction of rolls has
been employed for driving the rolls of a mill
for rolling regular forms, <. e., round or square
incross-section. Butin these millsthese bev-
eled faces have extended to the operative
faces of the rolls, so that there is a V-shaped
gap between adjacent rolls into which the

metal is squeezed during reduction, thereby.

producing a fin along the article. In order to
avoid this finning, one pair of rolls, as, for ex-
ample, the horizontal rolls are provided with
extensions 30 at the ends of their operative
Taces. These extensions overlap the shoul-
ders on the other rolls as shown in Figs, 2,7
and 11. Thisconstruction places the beveled

faces of the vertical and horizontal rolls a dis-
tance from the operative faces of said rolls
equal to the lengths of the extensions 30,
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which serve to force the metal of the article
inwardly from the gaps between the beveled
faces of the rolls.

I am aware that it has been proposed to ar-
range a series of sets or stands of fixed con-
verging rolls, having their operative faces
constructed for reducing a piece of metal of
regular cross-section, . e., round or square, to
a bar of similar eross-section, but of ‘smaller
dimensions, in a common line of feed. But,
so far as I am now aware, I am the first to
manufacture articles such as T-beams, I-
beams, H-beams and other articles having an
irregular cross-sectional shape, by progress-
ively expanding portions of an ingot, slab or
bloom beyond and reducing other portions
below or within the original periphery of the
ingot, bloom or slab, and then as part of the
same operation,forcing the expanded portions
back within the originallines of ingot, bloom
or slab, to the finished shape. This shaping
or reduction is effected at one heat, and at
each pass all portions of the article, the web,
the flanges and the edges of the flanges, are
subjected to a reducing action, thereby avoid-
ing the formation of fins along the sides and
edges of the flanges which must be rolled in
by a set of especially constructed rolls.

In rolling regular shapes, <. e, round or
square, the metal is forced inwardly in radial
lines and backwardly, but in reducing ingots,
blooms or slabs to irregular struetural shapes,
as I-beams, H-beams, &c., the metal from the
middle of the blcom or ingot is forced out-
wardly toward the edges of the bloom or in-
got, the metal at the edges of the bloom or
ingot is spread out forming, during the first
passes, embryonic flanges, and the edges of

such embryonic Hanges are subjected to a

compressiveaction. This action on the metal
of the bloom or-ingot is continued at every
pass, except that the flanges are gradually re-
duced in width at every pass after the first
pass.

So far asT am aware no one prior to my in-
vention has ever attempted to effect the pro-
gressive, continuous reduction of an ingot,
bloom or slab at one heat, to an irregular
structural shape by aseries of passes between
fixed converging rolls, two pairs of said rolls
having ribs or collars projecting between the
operative faces of the other pair, said collar
gradually increasing in height and width at
each successive pass, while the faces of the
second pairof rolls gradually decreagein width
at each pass.

‘While I have confined the illustration and
description herein to rolls for the production
of I-beams, those skilled in the art can readily
construct rolls for the production of other
structural shapes, and substitute such rolls
for those shown and described.

The method herein described with some par-
ticularity, of rolling structural shapes, is not

claimed herein,but is reserved asthe subjeet |

matter of an application filed April 24, 1893,
and numbered serially 471,603.

499,651

I claim herein as my invention—
1. In a plant forthe manufacture of struet-
ural shapes, the combination of a series of

‘stands or sets of rolls arranged-in a common

line of feed, each set or stand consisting of a
pair of positively driven non-adjustable hori-
zontal rolls and a pair of positively driven,
non-adjustable vertical rolls, both pairs of
rolls having their axes in or approximately in
the same vertical plane, thereby forming a
closed pass, the operative faces of the hori-

zontal rolls projecting in between the. oper-.

ative faces of the vertical rolls whereby the
metal is displaced from the middle outwardly

by the action of the horizontal rolls and ver-
tically beyond its original outer plane by the.

action of the-vertical rolls, substantially as
set forth.

2. In a plant for the manufacture of siruct-
ural shapes, the combination of a series of
stands or sets of rolls arranged in a common
line of feed, each set or stand consisting of a
pairof positively driven, non-adjustable, hori-
zontal rolls and a pair of positively driven,
non-adjustable vertical rolls, both pairs of
rolls having their axes arranged in or ap-
proximately in the same vertical plane, there-
by forming a closed pass, the operative faces
of the horizontal rolls of each stand or set
projecting a greater distance in between the
operative faces of the vertical rolls and being
of a greater length than in the preceding set
or stand and the operative faces of both pairs
of rolls decreasing in width at each succeed-
ing set or stand, substantially as set forth.

3. In arolling mill the combination of a pair
of horizontal rolls, a pair of vertical rolls and
a pair of rolls having their operative faces
arranged at an angle to the operative facesof
the other rolls, substantlally as set forth.

4. In arolling mill, the combination of main
reducing rolls opelatlve on substantially the
entire perimeter of the article, and rolls lo-
cated outside the main rolls and operative on
portions only of the article being rolled so as
to reducesaid portion durmcrone pass beyond
the line of reduction to be eﬁeeted at the next
pass, substantially as set forth.

5. Inarolling mill, the combination of a pair
of horizontal rolls and a pairof vertical rolls,
both pairs of rolls having their axes arlanved
inorapproximatelyin the same vertieal plane,
and provided on their ends with intermesh-
ing teeth, one pair of rolls being provided
With extensions at the ends of their operative
faces and between their operative faces and
the teeth on their ends,;said extensions being
arranged to overlap the shoulders at the ends
of the operative faces of the other pairof rolls,
substantially as set forth.

In testimony whereof I have hereunto set
my hand.

EDWARD M. BUTZ.

Witnesses:
DARWIN S. WOLCOTT,
R. H. WHITTLESEY.
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