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o &pphmtmn ﬁl&d beptember 3[} 1882

{"N"ﬂ mndel )

' '_.’Zo a;li wiwm it mag yconcern:
Be it known that I, JACOB REESE a cltlzenf_
of the United States, residing at- Plttsburg, in
‘the county of Allegheny and State of Penn-
S sy]vama hswe invented a certain new and use-.
oo fual Impmvement in Universal Rolling-Mills;.
. and 1 do hereby declare the following to be a
SRR full elear, and exact descrlptlon thereof, refer-
T euce being had to the accompanylnﬂ' dmwmgs,*
- IO |

forming a part thereof,

~ What is known to the trade as a «“ umverbal--
rolling-mill” issuch amachineas described and
shown in Letters Patent No. 53 012,
to John F.

L drwen by means: of a series of" wheels and

.. horizontal rolls.
S e
- wheels, shafts, erabs, &c., that in the practice
~ of the: unwersal rolling- mill when used -for
steel, the wheels are contmually breaking, es-
;pecml]y those known as ‘bevel- wheels,” and
“in a large machine theytake up so much room
~ that the vertical rolls cannot be forced within

o shafts attached to the power that propels the
' ‘This arrangement for pro-

pelling the vertical rolls requires SO many

three (3) inches of each other, and in. many

- cases four (4) inches is the limit.

S
BRI 3 “mill in such a manner as to dispense with all |
- gearing fordriving the vertical rolls and canse

| © ' them to rotate as idlers, and to move them
“toward or from each other by means of hy-
These objects I secure by
~ means of the following arrangement bhOWll in |
~ the drawings, in which—
. Figure 1, Plate 1, is a side elemtlon of m V.
.~ improved two high unwerbal rolllng Imll I‘1g ]

a4y

draulic machinery.

The object of this invention is the con'stmc-.-
tion and arrangement of a universal rolling-

2, Plate 2, is an end view of same.
Plate 3, IS a side elevation of same, partly 111

- _sectmn, showing one of the vertical rolls with
- its attachment to the hydraulw ram. Iig. 4,
Plate 3,1is an end view of the hydrauhc ram.
o Fig. 9, Pla,te 4, is a front elevation of my im-
L pmved three- hlgh universal’ rolllng mill.

| 6, Plate 5,is an end view of same.
o Plate b, 1s a side elevation of same, partly in
DR .sectwn, showing one of the vertical rolls Wlth'*
T 50 its attachment to the hydraulic ram.
' Like letters, when they occm, refer to hke

- Fig.

parts. -

diameter.
| apart.
rolls there is a rectangular opening in each of
‘the housings of ﬂiteen by thirty-six (15x36)
‘inches, moreorless. Ontheoutsideof the hous-
ings, and opposite to each of these rectangu-
lar openings, are placed hydraullc rams, which
are held in place by bolts passing through the
‘The forward end of each rmu»pis- .
I.ton 1sso0 constr‘ucted as to act as a frame or pil-
low-block, and in these ram-frames the verti-
| cal rolls are placed. The vertical rolls are fif-
teen (15) inch diameter and sixteen (16) inch
face, and having necks twelve (12) inch diam-
| eter and ten (10) inches in length. Thus the
‘vertical roll may be attached to the ram-piston

granted
Lauth, March 6, 1866 and No. |

188,741, granted to Andreleom&n M&IC]] 27,

housings.
187 7 -In these machmes the vertlcal rolls are'

the blooming-rolls.

Fig. 7,

zontal rolls, d d’ and e ¢

Oppomte to the openings between the

frame, and the roll and frame pushed into

place from the outside of the housing. By this
arrangement. the vertical rolls may be drawn

back into the housings, so as to utilize the en-
tire length of the horlzontal rolls, if desired,
thus enablmﬂ* me to use shorter ]mrlzontal

rolls than by any othm armngement known-

to me. |
-The umversal rollmg mills are now - oemg-

used for rolling bridge and other plates which

‘are required to have round,
‘straight edges, and recently I have had two -
mills of this class built for blooming steel in- -

squnare, and

In the construction of this machine for two-
‘high rolls I use the ordinary bed-plates, A A.
The housings B B are double, and so cou-
‘I'structed as to accommodate two pair of hori-
For heavy work -
‘these rolls will be twenty-six (26) inches in
The rolls will be sixteen inches

55

6c" |

75

80

85

gots into slabs, blooms, billets, and plates. -

.| The great advantage of a nniversal blooming-
mill is that any desired shape can be pro-
duced, whereas all other blooming-mills are
-restrlcted to the pmductmn of such shapesr o

only as conform to the size of the grooves in

only used to hold the metalin place while it is

the horlzontal rolls, thus the work of reduc-

gether, by the horizontal rolls, the vertical

rolls being used only for holding the metal in

-1 place and for reducing the spread caused by

In the pr actlce of the old
universal blooming-mill the vertical rolls are

95

‘beingreduced by the horizontal rolls. The met- -
{ al is then turned over on its ‘side, the vertical -
‘rolls elosed, and the metal again reduced by

100
ing the metal being done nearly, if not alto--
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the horizontal rolls; but by the use of my im-
proved universal rolling-mill the metal is re-
duced as much as desired by the vertical rolls,
and by this arrangement the necessity ot turn-
ing the metal over is avoided.

Figs. 5, 6, and 7
plied to a three- high uaniversal mill. In this
mill the rolls are not reversed ; but the metal
1s rolled between the bottom and middle rolls
1n one direction and between the middle and
top rolls in the other direction. In such case
the vertical rolls may have a middle bearing;

~ or they may be made of sufficient length as to

 15

20

39

35

4.0

45

50
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accommodate both passes, as shown in Kig. 7.
This class of universal lIlIllS, however, can
only be used toadvantage in the manufacture
of plates and sheets from flat ingots or slabs,
and is not suitable for blooming large ingots.
Iu securing the objects of this invention I
emplcy two sets of horizontal rolls and only
one set of verticalrolls, while in the old meth-
od one set of horizontal and two sets of ver-
tical rolls are employed. DBy the old arrange-

ment the vertical rolls were adjusted by means

of screws, while the vertical rolls of my im-

proved universal rolling - mill are adjusted

by means of hydraulic rams in order that the

rolls may be adjusted quicker and be held in

place with suificient power to reduce the metal
passing between them.

1 shall now describe the construction of the
machine in order that others skilled in the arts

~may. be enabled to buaild it.

A A are bed-plates. B B arethe housings.
C C are the hydraulic rams., dd'd? and e¢ ¢
are the horizontal rolls. [/’ are the vertical
rolls, ¢ is the ram-frame in which the verti-
cal roll is held and operated. H is the ram-
piston. I I’ are the bolts which hold the two
rams in place. jj are the housing-screws for
tightening down the horizontal rolls. %k k are
the balance-rods for holding up the top roll.

o o' are openings through which the fluid is

forced for adjusting the vertical rolls.

In the practice of my improved two-high
nniversal rolling-mill the rolls D D/ and E E/
are connected by means of boxes and spindles
to suitable pinions, which will drive both pairs
of rolls in the same direction. The pinions
will be connected with a reversing - engine.

The hydraunlic rams will be connected with a

pump or pressure-reservoir. The horizontal
rolls are provided with guides on each side,
such as are ordinarily used in reversing rolls—
a top and bottom guide between the two pairs
of horizontal rolls, The rolls being properly

adjusted, the engine is started, and a properly-

heated 1nget 1s caused to euter the horizontal

- rollsDandD’. Itisreducedtherebyand pushed

- 6o

through between the vertieal rolls and caused

to enter the horizontal rolls E and E’. When
the metal has left the rolls D and D’ it is
drawn through the vertical rolls by the hori-

- zontal rolls E and E’, and is delivered in a re-

duced condition, both on its vertical and hori-
zontal lines. The engine is now reversed, the

show this invention as ap-

272,086

up by forcing the rams forward, and the metal
18 again caused toenter the rolls E and E/, and
1t will be delivered from D and D’ again re-
daced, and so by closing the rolls together
and reversmﬂ' the engine the rollin o operation
may be centm uned back and forward until the
metal 1s reduced to the desired thickness.
When 1t i1s desired to roll a fourteen (14)

70

75

inch square ingot into a plate twelve by one

inch (12x1) the vertical rolls are closed about
five (6) per cent. atter each pass until the dis-

‘tance between them is twelve and one-eighth

(12%) of an inch, after which they should rest
at that point, and Ly closing the horizontal
rolls after each pass uuntil the opening between
them is full one inch (1) the plate so made,
minus the shrinkage, will be twelve by one inch
1n 1ts cross-section when cold.

In the practice of this mill, when square in-
gots are heing rolled into square blooms, bil-
lets, or bars, when the chemical and physical
properties of the steel will permit a reduction
of ten (10) per cent., the horizontal rolls are
so adjusted that the first pair will reduce the

metal six (6) per cent. and the second pair of

horizontal rolls four (4) per cent. By this

. method, the horizontal rolls being twenty-six

(26) mches in diameter, they will grip the
metal with suificient -force (at a reduction of
51X (6) per cent.) to push it through the verti-
cal rolls of sixteen-inch diameter, making a
reduction of ten (10) per cent., and when the

last end of the metal has left the first pair of

horizontal rolls the forward pair of horizon-
tal rolls will grip the metal with a reduaction
of four (4) per cent. with sufficient force (added

80

90

95

1C0O

to the momentuin of the bar) to drawit through

the vertical rolls.

When slabs or plates are desired I prefer to
adjust each pair of horizontal and vertical rolls
s0 a8 to secure a uniform reduction, as in that
case the vertical rolls need not reduce more
than one-half the aggregate reduction of the
two pairs of horizontal rolls.

- When the mill is worked on very heavy,
dense ingots of high carbon for the production
of square blooms or billets, I prefer to adjust

all of the rolls to a reduction of five (5) per
cent, and as this would make double the re-
duction one way than the other every four or

five passes, the metal should be turned up on
its edge, and, the rolls being properly adjust-
ed, the rcllmg continned until the metal is
brcught to the desired shape.

The advantages of this invention are, first,
all bevel-wheels and other driving-gear for pro-
pelling the vertical rolls are dispensed with,
and the machine is simplified and made more
durable; second, by dispensing with the driv-

close the vertical rolls to any desired degree,
whereas when they are driven by gearing it is
not practical to foree them nearer each other
than four inches. Hence I am enabled to
make one square inch, if desired, while by the
old method four- mch square is the smallest

top screws tightened, the Vertlcal rolls closed | that can be rolled to advantage: ; third, the

10§

ITO

115

120

125

ing-gear of the vertlcal rolls T am enabled to

130
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required. by the old method fourth, the labor

. S required in turning the metal over 1s almoat-

if not altogether, avoided.

- Havingdescribed mymveﬂfmu WhatIcIalm,-'.-

| __iand wish ‘to secure by Letters Patent, is—

R .I IO

- 1. In a universal rolling-mill, the combma-_
~ tion, with two pairs or series of horlzonta,l rolls,
- of a pair of intermediate vertical idler-rolls

SNEEN :plonded with means for horizontal adjust-
. )uent, subsrantlally as set forth, whereby the
~ Ingot operated upon is caused to rotate the |

- vertical idler-rolls, and whereby said idler-rolls

;_ - may be brought mto close. 1)roxnmt_y for the

' ;     13101] with the idler-rolls T, of the frames G, |
_'the housm g8 B prm 1ded Wlth opemngs of llke |

purposes described. |
2. In a universal ro]]ms.:r 11]111 the combma

AT -_'metal can be 1educed in two thlrds the tlme | cross- sectwnal area with that of said frame (_T
‘and means for withdrawing the said frame, as zo‘ .
‘set forth, whereby the vertical idler-rolls may
be drawn. within the housings, and the whole -

surface of the horizontal rolls be utlllzed for
the purposes described. | |
‘3. The combination, with the vertical rolls 25 .

fand the housings provlded with openings, of

the bifurcated frames G, the piston H, and -
ram O, all arranged as descrlbed Whereby -

_-__horlzontal movement is imparted t0 the verti-
cal rolls in t_he manner &nd 101? the puurposes 30

set forth
_ S JACOB REESE.
Wltnesses | R

WALTER REESE
RoBT. J. SA.MPLE
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