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Specification of Letters Patent,

Patented Sept. 20, 1910.

Application filed November 30, 1808. Serial No. 465 412,

To all whom it may concern:

Be it known that I, Hveo Sack, a sub- |

ject of the Emperor of Germany, residing
at Dusseldorf, Rhenish Prussia, Germany,
have invented certain new and useful Im-
provements in Rolling-Mill Plants, of which
the following is a specification.

In my United States Patents, Nos. 365,100,
and 431,623, there were disclosed universal
rolling mills for rolling I-beams, havin
two horizontal and two vertical rolls, a
situated in the same vertical plane. In
these mills the rolling contours of the rolls

were made different on opposite sides of a |

vertical central plane lying in the line of
rolling. The reason for so making them
different was, that when a bar is passed
through such universal rolls, a fin is formed
at any point of the section where the rolls
have no close fit at their junction, but, by
thus making thé rolls asymmetrical, and
turning the %ar through half a turn before
passing it again through the rolls, such a
fin can then be passed through a part of
the rolls where they form a closed round
corner, and can thus be suppressed or re-
moved 1n said next pass through the rolis.

According to the present invention, the
turning-over of the bar is avoided, by em-

ploying two separate sets of universal rolls |

and by passing the bar successively through
the two sets, these sets being so related in
form that, in each passage of the rolls, any
fin formed in the last previous passage
throngh the other set is removed or sup-
pressed. |

In the accompanying drawings, Figure 1
is a front elevation of two complementary
sets of asymmetrical rolls; Fig.2 is a front
elevation of two complementary sets of

| iymnwtricnl rolls; Fig. 3 is a diagrammatic
!

'ont elevation showing two such sets of
rolls with theis couplers; alsa the finishing

rolls; Fig. 4 is a diagrammatic plan view of .

the rolls shown in Fig. 3, the arrows indi-
cating the direction of rolling; Fig. 5 is a
diagrammatic front view of a uodified ar-
rangement of rolls. emploving the three-

high system to avoid reversing the engine; |

Fig. 6 15 a diagrammatic plan view of an
arrangenicnt of two-hirh rolls whieh also
dispenses with the reversing of the engines:
Fig. 7 1s a plan view showing a modified
form of mill to enable the bar to be rofled
without interfering with the opposite cou-

{ phing-spindle,

] Bl | g db Py g,

_ . 45 18 the case in Fig. 6; Fig.
3 18 a plan view of a further modification ;
1. 9 is a plan view of a further modifica.
tion; Iig. 10 is a diagrammatic plan view
of complete rotling-mill plant.

The asymmetric set of rolls A shown at
the left of Fig. 1 comprises a pair of hori-
zontal roughing rolls 1, substantially alike
in form, and a pair of vertieal roughing
rolls 2, 3. It will be seen that, in passing g,
bar through a set of rolls A, fins may be

| formed at the left-hand corners 4 of each

of the angular flanges of the bar. The
complementary asymmetric rolls B shown at
the right of the same figure are, in general,
similar to the rolls A at the left, but with
the pass reversed, and the several parts
thereof are distinguished by corresponding
nuwnerals having affixed -thereto a prime.

- 1t will be seen that these rolls B are soar-

ranged that fins are formed only at the
right-hand corners 5 of two angular flanges
of the bar. It follows that if a bar is passed
through the rolls A and then, without tilt-
Ing, 1s passed through the rolls B, the fins
formed in the first passage are removed or
suppressed in the second passage. In like
manner, a fin which is formed by a passage
through the set of rolls B is removed or
suppressed when the bar, without tilting, is
passed through the set of rolls A.

In the arrangement shown in Fig. 2, the
rolls of each set are symmetriecal with re-
spect to a vertical plane lying in the line of
rolling, but they are so arranged that fins
are formed by the set of rolis A’ on the left,
on the outer corners 6, only, of the two
flanges, while fins are formed by the set of
rolls B’, on the right, at the inner corners 7
only of the flanges. Therefore, in this ar-
rangement also, by passi g the bar m sue-
cession through both sets of rolls, fins pre-
viously fornied are suppressed or removed.

The horizontal rolls of the complenmen-
tary nualls A, I3/, shown in [Fie. 2 have Sy -
metrical working faces comprising interme-
diate cylindrical surfaces 8 for shaping the
web and frusto-conical end surfaces Y for
shaping the inner sides of the flanges. The
vertical rolls of these mills have symmetri-
cal working faces comprising frusto-conical
strfaces 10, parallel to the eud surfaces 9 of
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the horizontal rolls, for shaping the outer

sides of the flanges. One of these mills, as
1llustrated, mill A’, has collars 11 on the
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1

ends of the horizontal rolls for shaping the | of arranging the rolls, the bay being shifted

edges of the flanges, while the other mill, 3/, | from one pair of rolls to wnother, or, still

has collars 12 on the ends of the vertical I better, not only shifted but tilted, in order
rolls for shaping the edges of the flanges | to change the place where the fins are formed

and suppressing the fins produced in the | on the bar. 70

frst mil{. The collars 11 have frusto-coni- Figs. 3 and 4 are, respectively, a front

- cal surfaces 13 extending at right angles | elevation und a plan of a reversing mill fur-
from the surfaces 9, and cylingrical sur- | nished either with the two sets of asymmet-
faces 14, parallel to the roll-axes and to the | ric universal rolls, A, B, shown in Fig. 1,

15 horizontal ends 15 of the vertical rolls. The | or with the symmetric rolls A’, B’, shown 7
collars 12 have frusto-conical surfaces 16, . in Fig. 2, and also with a third set of fin.
extending at right angles from the surfaces | ishing rolls C, for bending each pair of out-
10, and cylindrical surfaces 17, parallel to | wardly-diverging flanges into the same
the roll-axes and to the vertical ends 18 of | vertical plane, such rntﬁls being showu for

15 the horizontal rolls. As the working faces | example in my co ending application, Ser. gg

- of the rolls wear, in use, the rolls may be re- | No. 353,380, filed June 2, 1908. The arrows

turned to maintain the accurate shape of | show the direction of rolling.
the pass. i Fig. § is an elevation of a three-hich
It will be seen that, in a mill of the type | mill employin%: the sets of universal rolls

20 shown 1in Figs. 1 and 2, the bar is shifted I A B, shown in Fig. 1 (although those shown 85
laterally after each pass, from a position 1 ‘ n Fig. 2 may also be used) and the finishing

. ¥ I

front of one set of rolls to a position in | rolls C, and in which the directions of the

front of the other set, in order to effect a rolling movements are the same as in the
change in the place of formation of the fins, | plan view, Fig. 4. In the arrangement

25 and that this shifting takes the place of the shown in Fig. 5, the engine for driving the s¢
tilting of the bar necessary in the rolling | mill may be a reversing engine without a
mills described in my former patents al- | fly wheel, although it 1s not necessary in
ready referred to. However, even with the | ordinary rolling to reverse the mill. It may
new arrangement, 1t may be desired to tilt { however, in some cases, be useful to be able

3o the bar under certain conditions, as, for in- { to reduce the speed, as for instance, to fa- 95
stance, 1f the skid gear is out of order, or if | cilitate the biting of the bar by the rolls, or
1t is desired lo remove the scale which accu- | to stop or reverse the rolls in case of acci-
mulates on the sections in_the rolling proc- | dent. However, in this arran ement, as is
ess, or for other reasons. It is to be remem- | the case in all three-high mills, a lifting

35 bered that it is generally advantageous to | table, not shown, is required to lift the bar 100
tilt the bar from time to time, in order to | to the second set of mﬂs.

remove scale by means of the shock or jar l Kig. 6 shows a mill which dispenses with

caused by the tilting. In this respect the ar- | the lifting table, the second set of rolls B
rangement of Fig. 1 is preferable to that of | not being in the same vertical plane, trans-

40 INig. 2, for, with the former, it is always pos- versely of the line of rolling, as the first set 105
sib%e to obtain the desired result of remov- | A, but behind it. This arrangement not
g the fins not only by passing through the | only avoids the use of a table to elevate the
two sets of rolls In succession, but also by i bar but also reduces the distance through
tilting the bar and then passing it back | which the bar must be shifted laterally from

45 again in the opposite direction through the | the first set of rolls to a position in front 112
same set of rolls, reversed in direction of | of the second set. The rolls gre arranged in
rolling. This is not possible with the ar- | two different vertical planes, at from 10 to
rangement shown in Fig. £, but, with that | 20 feet distance from each other, so that
arrangement, it is necessary, even after tilt- | they really constitute two mills. Each set

50 Ing, to shift the bar from the first to the sec- { may have its own fly-whe ] engine or electric 115
ond set of rolls. - | motor, or the {wo sets may be geared to-

While the expense of providing a double ! gether and driven by a single engine or
arrangement mp rolls is greater, yet, when | motor as indicated in dotted lines at the left
there 1s a very large production, this is com- | hand of Fig. 6, or better still. for the reasons

55 pensated for by the fact that the rolls last | already mentioned, there may be tsed a re- 120
much longer. The reason why, with the | versing engine or engines without fly-wheel.
present arrangement, a much largte’: quantity | In this arrangement the stands »f the second
can be rolled in the same rolls before they | mill, which has only a single set of rolls,
are worn out, is that the rolls become very | are so placed behind the first mill, which bas

60 hot 1f the material is passed alwagsthmugﬁ two sets of rolls, that the rolls B and roller 125
the same groove, as when a single set of uni- | racks of the second stand are exactly bohindd
versal rolls is used, instead of being trans- | the zone of the couplings P of the rolls A
ferred from one set of rolls to another be- | and C. Suitable provision is also made to
tween the passes, as now proposed. insure that the bars, as they become very

¢5 Ifigs. 3 to 9 illustrate thie varions modes | long, pass between the coupling spindles, 177
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The coupling spindle P of the upp
may be dispensed with, if desired, by adopt-
ing the arrangement indicated by dotted
lines at the right hand of Ig. 6, the upper
voll of the set. C being then directly driven
by the pinion ¢ and coupling spindle P’
instend of through the upper spindle P

The arrangement shown in Fig. 7 1s very
similar to that shown in Fig. 6, but has for
its object to avoid interference of the bar
with the couplings P and P’. The short dis-
tance between the center lines of the rolls
A and B is maintained, in order that the fre-
quent shifting from rolls A to Band B to A
can be performed very quickly, but for the
last pass the |
B to C over the track of the rolls A. This

mill may be driven by a single non-reversing

engine and the gearing for so doing 1s ndi-~
dg The long coupling
shaft P’ drives the bottom roll and does not |

cated In dotted lines.
interfere with the rolls B. '_

The arrangement shown in Fig. 8 has for
its object to avoid, in the last pass, the shift-
ing of the blank over the track of other rolls,
thus presenting an advantage over the ar-
rangement ofmf:‘ig. 7, but requiring the mill
having the rolls B and C to be reversed for
the last pass. o

Fig. 9 shows an arrangement of rolls simi-
lar to that of Fig. § but placed in one line.
The rolls A are connected to one engine,
while the rolls B and C are connected to
another engine, and the latter must be re-
versed for making the last pass through rolls
C. If mills with shiftable housmgs are em-

bar must be shifted from rolls

er rolis |

[
1

gloyed, the rolls A and B should be spaced |

arther apart than those shown 1n this
figure. | ‘ ‘

Fig. 10 shows a complete universal girder-
rolling-mill plant with rolls for preparing
the blank and other accessories. This plant
is designed to roll very long bars and to
give a large output. For this reason a
cogging mill 19 and shaping imil 20 are pro-
vided for preparing a blank of an appro-

riate shape to go Into the universal mills.

he rolling work to be performed 1s so dis-
tributed that each engine i1s employed si-

multaneonsly with the others. The cogging |

mill deals with comparatively heavy blooms
which, after being cogged down to the de-
sired width and thickness, are rolled down
to the desired shape 1n the grooved rolls of
mill 20. The bad ends are cropped off by

the shears 21. However, by rolling the bar |

in the grooved rolls of the null 20, I get a
projecting tongue swhich first comes mn con-
tact with the driven horizontal rolls. which
ther pull it through the mill. The shaping
mill 20 is preferably a reversing mill. and
has skid gears » n {or shifting the har from
groove to groove and from siand fo stand,
The last groove. which delivers the desired
blank, is preferably situated opposite the

o

first set of universal rolls A. The shaped
blank is thus rolied straight on 1o the um-
versal rolls A. When the blank 15 passing
inderneath the month of the chute £ shown
1 dotted lines, the iatter 1s lifted to allow
the blank to advance, In the subsequent
rolling the lengtlh of the bar inereases
rapidly and in order not to necessitate very
long roller racks or runout tables, the chutes
h and A" are provided to deflect the bar
laterally and upward. The bar after pass-
ing the first set of rolls 1s shifted by the skid
cgears £ in front of the second set of uni-
versal rolls I3, and after passing these rolls
18 shifted back again to the fivst set of uni-
versa] rolls A by means of the skid genr 4.
It will be seen that, with a very long bar,
the end runs onto the chute /4, whereby it is
deflected laterally and upward uahove the
mill 20, and only a comparatively short end
has to be shifted sidewise to reénter the rolis
A. When the bar is traversing the last pass
through the universal rolls ﬁ, the end of
chute A is lifted up and a new rolled blank
1s rolled onto the first set of universal rolls

70
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| A, and a bar emerging from the rolls B is

deflected by the gmide plates ¢ and yuns up
the chute 7 in front of the finishing rolls C.
Agaln only a comparatively short end re-
quires to be shifted from set B to set C 95
while the longer end 1s on the chute 7. A
hot-bed and saws are arranged behind the
set of universal roughing rolls C. While
the last pass 1s performed, the engine driv-
ing rolls B and C has to be reversed, as 100

' stated, and it can happen that tiie new blank

in the mill A has to wait before 1t can be
shifted to the set B. In this case, also, the
mill A 1s reversed, and for this reason the
shape of the rolls must allow several suc- 105
cessive passes without danger of forming

fins. In any case even the second set of uni-

F

|

versal rolls I3 should be so formed that two
suceessive passes mayv be given without for-
mation of fins, so that it 15 not essential that 110
the bar be shifted from one set of universal
rolls to the other after each pass. Tt 1s a
matter of practice to determine which 1s the
most economical system.

I claim:

1. A universal mill for rolling double-
flanged beams, consisting of a pair of i1den-
tical symmetrical horizontal rolls and a pair
of identical synumnetrical vertical rolls, the
pass between said rolls consisting of a web 12
portion and outwardly-diverging flange -
portions, one of said pairs of rolls having
pressure-surfaces arranged to substantially
close the outer ends of satd flange portions,

2. A universal mill for rothing double-
flanged beams, consisting « § a patr of iden-
tical symmetrical horizontal rolls and a pair
of 1dentieal symmetrical vertieal rolls, the
pass between satd rolls cousisting of a web
portion and outwardly - diverging fange

1156

125

130




4.

portions, one of said pairs of rolls having

pressure-surfaces arranged to substantially

close the outer ends of said flange portions
and eylindrical surfaces extending outward
from said pressure-surfaces,

3. A plant for rolling I-bars comprising

- complementary sets of universal rolls, ar-

10

15

20

ranged side by side, the upper and lower
rolls of adjacent mills being driven from a
common shaft, the first two sets of rolls
having passes of substantially identical
shape, said passes consisting of a web por-

tion and outwardly-diverging flange por- |

tions, the first set of rolls having spaces be-
tween the horizontal and vertical rolls to
permit the extrusion of surplus blank metal
as fins, the second set of rolls having pres-
sure surfaces in position to roll down said
fins, and the third set of rolls having passes
arranged to finish and square up the bar.

4. A plant for rolling I-bars comprising
sets of universal rolls, arranged side by
side, the first two sets of rolls having passes
of substantially identical shape, said passes

970,559

consisting of a web portion and outwardly-
diverging flange portions, the first set of
rolls having spaces between the horizontal
and vertical rolls to permit extrusion of sur-

- plus blank metal as fins, the second set of

rolls having pressure surfaces in position
to roll down said fins, and a third set of
rolls havm% passes arranged to finish and
square up the bar.

5. A plant for rolling I-bars comprising
complementary sets of rolls adapted to op-
erate on the bar to form a web portion and
outwardly divergin flange portions, and a
set. of universal finishing rolls having passes
arranged to support the web and to apply
pressure to the flanges to bring them to a
right angle with the web.
 In testimony whereof, I aflix my signature
in presence of {wo witnesses.

_ HUGO SACK.
Witnesses:
Evcexe A. Byrwes,
G. E. Moore.
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