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UNITED STATES

JOSEPH FAWELL, OF Pl I‘TSBURG PENNSYLVA\TIA ASSIGNOR TO MAOKIN-
TOSH, HEMPHILL & COMPANY, OF PITTSBURG, PENNSYLVANIA, A COR-

PORATION OF PENNSYLVANIA

ROLL*ING:i-MILL.

- SPECIFICATION forming part of Lettef_s Patent No. 685,468, dated October 29; 1901,

Application filed November 23 ,_'1900. Serialll Nn. 37,454,

(No model.)

To all whom it ma J CONCETTL:

Beoit known that I, JosEPH FAWELL, a ¢iti-

zen of the United States, residing at Pitts-
burg, in the county of Allegheny and State
- 5 of Pennsylvania,haveinvented ordiscovered

certain new and useful Improvementsin Roll- |

ing-Mills, of which improvem ents the follow-
ing 18 a ‘EPBCIﬁGatIOD
In Letters Patent No. 661 470, glanted No-
10 vember 6, 1900, certain 1mprovements in roll-
ing-mills for the purpose of facilitating the
c,ha,nn'mfr of rolls are described and shown,
sald mechamsm being also a,pphcable for bal-
ancing one of the rolls s while the mill is in use.

I5 The present invention has forits object the

employment of fluid-pressure cylinders for
holding the upper roll of a two or three high
mill aﬂ'&mst its adjusting-screws and the em-
ploymenb of independent fluid-pressure eyl-
2> inders for controlling or effecting the up-and-
“down movement of the middle roll of a three-
- high mill, such balancing or adjusting cylin-
ders bemg arranged on the housing in such

position as to avmd liability of thelr being

2¢ injured by scale, &e.

The invention is hereinafter more ful]y de-

seribed and claimed. |
" In the accompanying drawings, foxmmﬂf a,
part of this specification, qure 1 is a view,
3o partly in section and partly in side elevation,
of a rolling-mill having my improvements ap-
plied thereto. Fig. 21is an end elevation of
the same. Fig. 3 is an end elevation of a
portion of the rmll lllustratmg a modification
35 of the alranﬂ'ement shown in Figs. 1 and 2.
Fig. 4 is a view similar to Fig. 3, 11111stra,tmn'
a second arrangement of the a,d,]ustmmeyl-
indersand their connections. Fig. 5 is aside
elevation of a portion of the 1n111 further
4o illustrating the arrangement shown in Fig. 4.

Fig. 6 is & 31de elevatlon of a mill, showing

the arrangement of the ¢ylinders for the mid-

dle roll in a horizontal position on the hous-
Fig. 7is a sectional elevation, the plane |

ing.
45 of section indicated by theline VII V1I, Fig.
6. Tig. 8 is an end elevation of the m1ll

111ustmt1nﬂ* a further modification in the al-'

rangement of the adjusting-eylinders. Fig.

- 9 is a sectional elevatlon ona plane mdlcated ,

b\

“the adjusting-screws.

-——

by the line IX IX, F1 3; and I‘ws 10 and 50
11 are end elevatlons of the mill, 1llustra,tmﬂ'
additional niodification in the &manﬂement

of the adjusting-cylinders and their connec-
tions. : |
In the practice of my mveutlon the rolling- 55
mill is constructed in the usual or any Smt- |
able manner, and it consists of housings 1,
which may be of the closed type or ot tha
open-top type having suitable caps, having
windowstherein for the reception of the bear- 60
ing-blocks 2 and 4 of the upper and lower
rolls 3 and 5, the upper blocks 2 moving in
guides 6, seeuled within the windows. AdJ ust-
ing-serews 7 pass through threaded sleeves
in the upper ends of the housmﬂs or the hous- 65
ing-cap and are rotated sunulta,neously by
any suitable means—such, for example, as
that shown, consisting of a shaft§, mounted
in suitable beannfrs on the tops of the hous-
ings or caps and plowded with worms which 70
mtermesh with worm-wheels 9, preferably

formed on sleeves 10, which are so connected -_

by a groove and fin 'with the screws 7 that
thelatter are caused to rotate with the sleeves, -

but are fres to move longitudinally through 75

them, the sléeves being secured to the hous-
ings or caps 1n any sultable manner, as by
elamps 11. The upper roll is supported so
that its bearing-block 2 will bear against the -
end of the screw 7 by means of fluid- -pressure. 8o
cylinders 12, mounted on the housings or caps
and prefera,bly in line with each other and with
The pistons or rams 13
of these eylmders are connected in any suit-

“ablemanner to yokes 14, which pass under the 385

journalsof the upper roll 3. A desirable con-
struction for connecting the rams of the cyl-‘
inders with the yokes 14 is shown in Figs. 1,

12, 5, 6, and 7, and consists of cross-heads 15

secmed to the upper heads of the rams and 90 -
have their ends connected by rods 16 to the
ends of the yokes. Sufficient pressureismain-
tained in these cylinders by any suitable |
means to support the rolls at all times firmly

ao'amst the ends of the screws; butthe pres- 95 -
‘sure should not be sufficient to present a con- |

siderable resistance to the downward move- R
ment of the rolls by the ad] ucstmg-screw% o
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In three-high mills where the upper and Y A desirable construction of equalizing mech-
lower rolls are driven in opposite directions | anism consists of a shaft 26, mounted in suit-

and the article is fed in one direction be-
tween the lower and middle roll and in the
opposite direction between the middle and
upper roll the middle roll should be moved
first against the upper roll, so as to be sup-
ported and frictionally driven thereby, and
then against the lower roll when the feed is
between the upper and middle roll, whereby
the lowerroll will serve assupportand driver
for the middle roll during this pass. This

shifting of the middle roll up and down has
been effected by mechanical means and also

by fluid-pressure cylinders arranged in a pit
below ihe roll-housing and having lever con-
nections to the ends of the middle roll. This
construction involves providing a deep pit
below the rolls for the reception of the bal-
ancing and shifting mechanism, and such
mechanism is liable to injury by the scale,
&e.,dropping down onto the mechanism while
the mill is in use. In order to avoid these
objectionable features, I provide for support-
ing the adjusting-cylinders upon the housing
adjacent to or above the floor-line of the mill.

In the construction shown in Figs. 1, 2,

and 3 adjusting-cylinders 17 are arranged

upon the housings in line or approximately
in line transversely with the lifting-eylinders

- 12 of the upper roll, a ledge 18 being formed

40

45

50

55

60

on the housing or the housing-cap extended
for supporting these eylinders. The rams19
of the cylinders are provided with eross-
heads, to the ends of which are connected
the upper ends of rods 20, whose lower ends
are connected to pins 21in the ends of levers
22. These levers,which are designed to sup-
port the middle roll and to effect or control
1ts up-and-down movement, are so connected

to the housings and to the projecting jour-
‘nals of the middle roll that the lever ecan

move up and down without effecting any lat-
eral movement of the middle roll. This fune-
tion can be effected in several ways—as, for
example, in Fig. 2 the pivotal end of the le-
ver 18 shown provided with a friction-roller
23, resting upon a ledge 24, formed on the
housing, and the lever is constructed as re-
gards 1ts engagement with the journals of
the middle roll with a boss or bearing-piece,
through which the journals of the middle roll
project. 'This construction will permit of
the pivotal end of thelever moving back and
forth without any change in the lateral po-
sition of the middle roll.

Asshown in Fig. 1, adjusting-eylinders are
mounted on each of the housings and have
their rams or pistons connected in the man-
ner described to the journals of the middle
roll; but as the movement of the rams nmay

‘be unequal suitable equalizing mechanism

should be interposed between the ends of the
roll or some portions of its shifting mechan-
ism whereby both ends of the roll will be

‘caused to move simultaneously and equally.

!

able bearings on the housings and having
arms 27 keyed thereto. The outer ends of
these arms may be connected by rods 28 to
the pins 21 in the ends of the levers 22, as

shown in Figs. 1 and 2, or, as shown in Tig.

3, the ends of the arms 27 may be connected
by rods 28* to the cross-head at the upper
ends of the rams or pistons 19 of the flnid-
pressure cylinders. A further modification
consists in the entire omission of the rods

20 and forming the connection between the

cross-head on the rams 19 and the arms 27
and lever 22 by rods 28 and 28*. In this con-
struction the adjacent ends of these rods will
be connected together and to the ends of the
arms 27 by pins. ' _ | -

As shown in Figs. 4 and 3, a single adjust-
ing-cylinder 17* may be employed for effect-
ing the adjustment of the middle roll. This
cylinder is secured upon a bridge-piece 29,
which has its ends supported and secured to
the housings 1, as clearly shown in Fig. 5.

The cross-head at the upper end of the ram

or piston 19* of the cylinder is connected by
rods 20* to an arm 30, secured upon the equal-
1zing-shaft 26, and the arms 27 at the ends of
this shaft areconnected by rods 28 to the ends
of the levers 22, as described. *

In the construction shown in Figs. 6 and 7
the adjusting-eylinders 17° are secured in a
horizontal position on the inner faces of the
housings 1, and the rams 19*have axial open-
ings therein for the reception of the pins 36,

| which have their outer ends pivotally con-

nected to arms 31 on the ‘equalizing-shaft 26,
The arms 27 on the ends of this shaft are
connected in the manner described to the
ends of the levers 22. | |

As shown in Figs. 8 and 9, the adjusting-
cylinders 17¢ may be secured to the outer
faces of the housings or to the housing-caps
in line with the eylinders 12 and with the ad-
justing-screws 7. In other words, these eyl-
inders are arranged with their axes in or ap-

proximately in the vertical plane passing

through the axis of the middle roll. In this
construction the cross-heads 15¢ on the upper
end of the rams or pistons of the cylinders
have their ends connected by rods 20° with
the ends of yokes 32, through which the jour-
nals of the middle roll project. The equal-
izing-shaft 26* is mounted in bearings on
posts or standards 33, secured upon the hous-
ings or caps, and the arms 27°are connected
by links 34 with the eross-head on the ram
or piston. In this construection the upward
movement of the middle roll is effected by a
straight direct pull by the ram 19¢.on the
rods 20¢, |

As shown in Figs. 8 and 9, the eylinders 12

may be arranged between the screws 7, being
supported by the housing or cap, and operate

to support the upper roll through a cross-
head 35, resting upon bearings on the upper

70
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- Figs. 6 and 7. 'This rod rests in a concave |
seat at the end of the opening in the ram.

20

25

30

35
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onds of the rams 13 and havingits outer ends | After the removal of the upper roll the rods

connected by rods 16 to the yokes 14, support-
ing the upper roll.

In Fig. 10 I haveshown what is practically
a reversal of the construction shown in Figs.
1 and 2. The adjusting-cylinder 17¢ is se-

cured on the outer faces of the housings 1

neartheir lower ends, and theram 199 is made
hollow for a portion of its length for the re-
ception of a pin 36, as in the construction in

The opening or holein the ram is made larger
than the pin, so that the latter can vibrate
as it moves up and down with the lever, to
the free end of which itis attached. In order
to cushion the piston as it descends with its
roll, a spring 37 may be interposed between
the ram and the lower end of the cylinder.
This construction or manner of connecting
the lever with the cylinder may be employed
in all forms or arrangements shown and de-
seribed. The equalizing mechanism is the
same as shown in Figs. 1 and 2.

In the construction shown in Fig. 11 two

cylinders 17¢, one on each side of the window
of the housing, are secured to the latter near
its lower end. These cylinders,. with their

rams, are constructed as shown in Figs. 6, 7,

and 10 and have their supporting - pins 36
connected to the ends of yoke 88, which en-
gage and support the middle roll. The ends
of the yokes 38 are connected by rods 28°
with arms 27, seecured on the ends of shafts

26, which are mounted in suitable bearings.

on the housings, and the shafts are prev:tded

~ with arms 89, connected together by rod 40.

40 ©

This construction insures not only the equal

movement of the ends of the roll, but also the
equal and simultaneous movement of both

ends of the yoke at each end of the roll.

It is characteristic of the several arrange-

~ ments of cylinders shown and described that

45

50

55

said cylinders are liable toinjury from scale,
&e.,
and that the cylinders and their connections
are readily accessible. The arrangements

“having the cylinders above the upper roll are

preferable, as they will not be liable when so
located to injury by the breaking of the spin-
dles and coupling- “boxes connectmn‘ the rolls
to their driving mechanism.

The arrangement of ceylinders desecribed
and shown can be employed for changing
rolls.

- raised by the c¢ylinders 12 until its bearing-

bo

blocks can be spiked to the housings, as de-

-scribed in Letters Patent heretofore referred
The mlddle roll is then raised and the |

to.
roll-carrying buggy run in under the middle
roll, which is then lowered onto the buggy
end the levers 22 removed and the roll drawn

out through the window in the housing. The

buggy is then returned to receive the upper
roll, which is lowered down, the bearing-
blocks being held up by the spikes or pins

dropping from the article being rolled

In such operation the upper roll is

|

|

)

Il

l stanfially as set forth.

16 are connected to chains (shown in dotted
lines in F'ig. 2) or other suitable form of bridle
passing unde1 the projecting ends of the lower
roll, which is then raised and lowered onfo
the roll-buggy. |

It has heretofore been customary to hold
the upper roll in contact with the adjusting-
screws by weights, &e., operetwe through

bars arranged in grooves in the sides of the |

windows in the heu_smn's and bearing at
their upper ends on cross-pieces arrenged be-

75

tween the journals of the upper rolls and the

journal-boxes of the middle roll for carrying
the upper roll. On account of the limited
space in the windows of the housings neither
the cross-piece supporting the upperroll nor
the upper portion of the bearing-block for
the middle roll can be made as sbronﬂ* ag de-
sirable, and when the rolls are turned down

80

either the cross-piece or bearing-block, or

‘both, must be planed down to permit the up-
per and middle rolls to be shifted to proper

proximity to each other. In order to avoid

this objectionable feature, the ends of the

Q0

upper roll are extended sufficiently to permit

of connecting the supporting mechanism fo
the roll at pemte outside of the housing, as
elearly shown in Figs. 1 and 9.

I claim herein as my invention——

1. In a three-high mill, the combmetlon of
adjusting-screws for eh1ftu:w~ the upper roll,

fluid-pressure mechanism for balancing the

upper roll errenged on the housing in line

or approximately in line with the ad justing-
fluid-prossure mechanism for adjust:

05

160

ing the middle roll, mechanism connecting
such fluid-pressure mechanism with the mid-

dle roll, and means for equalizing the move-
ments of the ends of the middle roll, sub--

stantially as set forth.

,105

2. In a three-high mill, the cemblnetlen of_ !
fluid-pressure cylinders arlenﬂ'ed on the houns-

ing in line or approximately in line with the
adjusting-screws and connected with the up-

| per roll, fluid-pressure cylinders carried by
the housmﬂ' above the upper roll for edJuet- |

IIC

ing the middle roll, levers having their piv-

otal ends movably mounted on the housings
and connected to the ends of the middle 1'011,
connections from the rams of said cylinders
to said levers, and means for equalizing the
movements of the ends of the middle roll,
substantially as set forth.

115

120

3. In a three-high mill; the cembmatlon of

screws for adjusting the upper roll,

fluid-

pressure mechanism mounted on ‘the hous- .
ing above the rolls for yieldingly holding the

‘upper roll against the ends of the serewe

fluid-pressure mechanism arranged eutsade

125

the planes of the outer facesot the housings,
means for connecting the rams on said eyl-
inders with the m1ddle roll and means for

equalizing the ends of the middle roll, sub-

4 In a 10111nﬂ'am11]

130

the 'combinatien of '
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adjusiing - serews, fluid - pressure cylinders |

mounted on the housingin or approximately
in line with the adjusting-serews, yokes ar-
ranged under the projecting ends of the up-
per roll, and connections from the fluid-pres-
sure cylinders to said yokes arranged outside
of the housings, substantially as set forth.

In testimony whereof I have hereunto set
my hand.

JOSEPII FAWELL.

Witnesses:
DARWIN S. WOLCOTT,
F. Ii. GAITHER.
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