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- To all whom it may coﬁ{cern,h -
Beit known that I, JoEN W. OFFUTT, & c161-

zen of the United States, residing at KEllwood

City, in the State of Pennsylvania, have in-
¢ vented certain new and useful Improvements
in Rolling-Mills, of which the following 1s a

specification, accompanied by drawings.
My invention relates to rolling-mills, more
. particularly to mills for rolling tubular bil-
‘10 lets; and its objects are to improve upon the
construetion of such mills and to simplify and
cheapen the cost of rolling tubes. .,
Further objects of my invention will here-
inafter appear; and to these ends my inven-
15 tion consists in rolling-mill apparatus for car-
rying out the above objects and having a gen-
eral mode of operation substantially as here-
inafter fully described and shown In this
specification and accompanying drawings, in

20 which— o |

Figure 1is a longitudinal side elevation of

apparatus embodying my invention. Fig. 2
is a plan view of the same. Fig.31sa detail
view of the roller-driving mechanism. Fig.
25 4 is a detail view of the mandrei-cooling con-
nections, and Fig. 5.is a detail view of the
mechanism for shifting and rotating the man-
drel-bars. - o o
- Referring to the drawings, upon a suitable
frame A are arranged pairs of rolls B B and
C C, as shown, there being two pairs of rolls,
and in this instance a plurality of mandrel-
bars D are provided for the rolls, each hav-
ing a mandrel K, as usual, over which the
- 35 tubular billet is adapted to be passed, the
apparatus being adapted for hot-rolling seam-
less tubes from hollow billets. As shown In
the drawings and according to my invention,
the sets of rolls B B and C C are arranged in
tandem along the line of the billet-pass and
means are provided for opening one ‘pair of
“rolls while closing the other, and this opera-
tion may be carried out alternately. In other
words, the pairs of rolls may be alternately
opened and closed. The. sets of rolls are
adapted to rotate in opposite directions, so
that the billet going through the closed rolls
will pass freely through the open rolls, even
although they are rotating in opposite direc-
50 tions. | - |
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shown in the drawings.

'K moves in an opp

‘and other operative
that the rolls being supported in this manner

In the Operation. of the appar&tus the tu-
bular billet is passed through the closed pair

of rolls, as B, the rolls C being open, and then

the mandrel bar or bars D are shifted to bring '

the mandrel E between the open rolls C,
which are then closed and the billet run back

through the closed rolls. .

In order to operate the rolls, suitable means

shown in this instance as rock-

are provided,

53

ing frames F, suitably pivoted at G and car- 6o

B C. Means are pro-

rying the upper rolls
F, as shown,

vided for rocking the frames

serew -threaded shafts H extending down-

wardly through the frame A of the machine
and bearing at their lower ends on the bear-
ing-blocks I on the frames F, the upper ends
of the shafts being provided with pinions J,
meshing with a rack K, connected to be op-
erated by suitable means,
portion of the eylinder L only of which 1s
_ - Movement of the
piston-rod and rack K in one direction. will
cause verfical movement of the rods H in

such manner as |
frames F and allow the other to be elevated,

the reverse action taking place when the rack
ypposite direction. '.

Means are provided for balancingone of the

upper of the pairs of rolls against the other,

the frames F or carrier being hung from the

‘housing-cap of the frame B and, as described,
free to turn about the point of support, in

to depress one side of the

as an engine, a

70.
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this instance the support being a bolt U,

provided with a compression-spring V to take
up all the slack motion of serews, bearings,
parts. It will be seen

are self-balancing.

Suitable means are provided fordriving the

rolls, in this instance they being driven by

four (4) pinions

dles in the usual manner. ~As seenin Kig. 3,
each driving-pinion O meshes with two other
driving-pinions, or, in other words, each of

‘the pinions is in gear at two portions of its

circumference. . _
In order to move the mandrel-bars D longi-

tudinally, a driving-shaft P is provided with

cranks Q, connected to the cross-head R by'

O, arranged as shown in
Fig. 3, the power being transmitted by spin-
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links S, the driving-shaft being connected to
berotated through a half-revolution by means
of a steam or airecylinder T or other suitable
means. When in a rear or forward position,
the cranks are on the dead-center, thus giv-
ing a rigid support to the bars. The length

of the eranks ) should be substantially equal
toone-half of the horizontal distance between

~the centers of the two sets of rolls, slightly
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I5

20

 tieally positive.
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to a high temperature.
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Imore orslightly less, as the case may be, if it
1s found that better results may be had by
placing the plug or mandrel in advance of or
behind the vertical center line of the rolls.
Means are provided for rotating the man-
drel-bars D about longitudinal axes, prefer-
ably while said bars are being brought to the
rear position, a quarter of a turn being given
in order that the billet thereon will be in
proper position for the return pass. As the
bar is drawn back at the same time that it is
turned, the turning of the billet will be prac-
Any suitable means may
be provided for turning the bars, as shown,

there being gears W at the ends of the bars,

which are driven by a gear X on a driving-
shaft Y, connected to be driven from the
crank-shaft I, as by a worm and wheel Z, the
connections being so proportioned that a half-
revolution of the ecrank-shaft P produces a
quarter-turn of the bars. The shaftY is free
to slide through its gearing as it travels with
the cross-head. The plug or mandrel E be-
ing brought toits rear position, the rear rolls
C are closed down to their working position,
while the front rolls B are opened and the
billet is rolled off the bar. -

The mandrel-bars and mandrels are pro-
vided with cooling means, as shown in the
drawings, each mandrel E being provided
with a cooling-space or water-space a, and
connections are provided for forcing cooling
liquid within said space and within the man-
drel. In thisinstance the water connections
extend through the mandrel-bars D, and a
small pressure will cause enough water to
fill the space ¢ within the mandrel and cause
1t to escape at each end thereof, thus pre-
venting the mandrel from becoming heated

cape at each end of the mandrel by being
forced out between the mandrel-barand man-
drel. As shown in Fig. 4, the mandrel does
not have an absolutely tight fit upon the man-
drel-bar, there being sufficient looseness be-
tween the two to afford provision for the es-
cape of the fluid between the mandrel and
the bar, |

1 do not herein claim the improvements re-
lating to the forin of mandrel and mandrel-
bar, as this is not proper subject-matter to

be claimed in this ease, together with the re-
maining claims; but I reserve the right to |
make a separate application for said subject-
matter at a future date. |
Obviously some features of my inveniion |

‘ing the other, substantially

741,702

may be used without others, and my inven-
tion may be embodied
forms.

Therefore, without enumerating equiva-
lents nor limiting myself to the construection
shown and described, I claim, and desire to

obtain by Letters Patent, the following:

1. Inarolling-mill, the combination of two
sets of rolls rotating in opposite directions, a
mandrel-bar and mandrel and means for op-

in widely - varying

75

erating the same, and means for opening one

set of rolls and simultaneously closing the
other set, for substantially the purposes set
forth.

2. In a rolling-mill, the combination of two
sets of rolls rotating in opposite directions, a
mandrel-barand mandrel, and means for mov-
ing the mandrel from one set of rolls to the
other, and operative means connected to au-
tomatically open one set of rolls and simul-
taneously close the other set,for substantially
the purposes set forth. | | .

3. In a rolling-mill, the combination of sets
of rolls rotating in opposite directions ar-
ranged in tandem along the line of the billet-
pass, a mandrel-bar and mandrel and means
for moving the mandrel from one set of rolls
to the other and for holding it in position, and
means for opening one set of rolls while clos-
as set forth.

4. Inarolling-mill, the combination of sets
of rolls, means for opening one set of rolls and
simultaneously closing the other set, a man-
drel-bar, means for moving the said bar from
one set of rolls to another, and means for
turning the bar about its longitudinal axis,
for substantially the purposes set forth.

5. Inarolling-mill, the combination of setfs
of rolls, means for opening one set of rolls and
simultaneously closing the other set, a man-
drel-bar, and mmeans for shifting said bar from

onesetl of rollstoanotherand means for simul-

taneously turningitaboutalongitudinal axis,
for substantially the purposes set forth.

6. In a rolling-mill, the combination with
the frame, of two pairs of upper and lower
rolls arranged in tandem along the line of the

| | billet - pass, and operative connections be-
The fluid may es- |

tween the upper rolls pivoted for movement
relatively to the frame, whereby one roll is
balanced by the other during rolling, for sub-
stantially the purposes set forth. -

7. In arolling-mill, the combination of two
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palirs of rolls arranged in tandem along the

line of the pass, and a driving-pinion for each

‘roll, each of said pinions meshing with two
i other of said driving-pinions, substantially

as set forth.
In testimony whereof I have signed this
specification in the presence of two subscrib-

Ing witnesses.
JOHN W. OFFUTT.
Witnesses:
H. M. CRESSWELL,
I.. ROELOFS, -
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