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T'o all whom 1t may concern.:

Be 1t known that I, FLorENCE C. BIGGERT,
Jr., of Pittsburg, Allecheny county, Pennsyl-
vania, have mmvented a new and useful Im-

- provement in Rolling-Mills, -of which the fol-

lowing is a full, clea,l and exact description,
Ieference bemo had to the accompanying
drawings, formme part of this specification,
in which— !

[igure 1 is a plan view of a p01 tion of aroll-
ing mill embodying my invention; Fig. 2 is a

side view of the same; and Fig. 3is a partlal
81de view showing A modlﬁcation of the
counterbalance.

My invention has relation to rolling mills,
and more particularly to that class of rollmg
mills having a vertically movable roll, which
1s movable Vertlca,lly towards and away from
another roll or rolls, as in three-hich mills
where the central roll is movable into driving
eoi[itact with either the upper or the lower
ro

My mvention is designed to provide sim-

ple and efficient means whereby the movable

roll 1s automatically operated to raise and
lower 1t by the vertical movement of the feech
table. |

Referring to the accompanying drawings,
the numeral 2 designates the roll housings, 3

the upper roll, 4 the lower roll, and 5 the mid-
dle roll, which is journaled in the movable
bearmc's 6 to be moved into driving contact
with either the roll 3 or the roll 4.

7 designates any usual or suitable screw-

5 down mechanism for adjusting the quer roll

3, which 1s also journaled 1n VG‘I‘tIGa
able beari mgs 3°.

8 and 8?2 designate the vertlca,lly movable
tables, only a portion of the table 8* being
shown. The table 8 is pivoted at its outer
end to move on the center 8 1n any suitable
or usual manner. In the arrangement
shown, the table is raised and lowered by a
lifter arm 9 secured to a rock shaft 10 ex-
tending transversely underneath the table.
One end of this shaft 1s driven by motor 11
through the gears 12, ecrank 13 and connect-
ing rod 14.

15 indicates a link which connects an arm
16 on the shaft 10 with an arm 17 of a similar
shaft 18 extending underneath the table 82
and having a lifter arm 19, the connection 15

y mMov-

providing means whereby both tables are op-

erated n unison. My invention 1s, however,

20 independent of any particular table-oper-

- provide a su

L

- ating mechanism, or manner of actuating the

same. _
Mounted upon each end portion of the

middle roll 5 outside the roll housing 1s a two-
armed lever 20.
levers 1s connected by link 21 with the roll
housing at 22. The other arm of each lever
1S connected to a depending link 23. The
lower end of each of these links 1s pivoted to
one arm of a bell crank lever 24, which 1s piv-
oted at 25 at the base of the housing.
second arm of the bell crank lever 24 1s con-
nected one end of a link 26 whose opposite
end 1s connected to a cross-head 27, which 1s

longitudinally movable on the bed 28.

31 designates cylinders, which have a con-
nection 32 at their i inner ends with any suit-
able tank or reservoir (indicated diagram-
matically at 32%) and whose pistons are con-
nected b rods 33 with a cross-head 34, mount-

ed for 10110‘11311(?1111&1 movement on the bed 28.

35 are parallel links, which connect each
cross-head 34 with the cross-head 36, which
is mounted on the bed 28 behind the cross-
head 27, and which 1s engaged by a depend-
Ing arm 30 on the rock-shaft 10.

The operation 1s as follows:—When the

- shaft 10 1s actuated to raise the table from
‘the position shown in Fig. 2, to its elevated

position, the arms 30 on said shaft engage

with the cross-heads 36, thereby moving the

latter backwardly and, through the cross-
heads 34, moving the plstons imwardly in the
oyhndels 31 to force the liquid thereon back
into the supply connections 32. The back-
ward movement of the cross-heads 36 per-
mits the roll 5 to move gradually downward
by its weight into contact with the lower roll
4 as the table is raised against the resistance
of the pistons in the cylinder 31. When the
shaft 10 1s actuated to lower the table &, the
cross-heads 36 are moved forwardly by the
action of the cylinders 31, thereby moving
the cross-heads 27 to actuate the links 26 and
the bell-crank 24 to cause the roll 5 to move
into driving engagement with the upperroll 3.
The dependmcr arms 30 of the rocker shaft 10
are not secured to the cross-heads 36, but
simply contact with the same, thus permlttmﬂ'
an independent movement of the parts to
Ticient lost motion to take care of
variations in the diameter of the rolls and to
allow for different adjustments of the upper
roll 3 by the screw-down mechanism 7.
Instead of using the hydraulic cylinders 31,

One arm of each of these
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as shown in Figs. 1 and 2, the inner cross-
heads 36 may be connected by links 35 with
the arms 37 of a transverse rock shaft 38, to
which i1s attached a counterweight 39, as
shown in Fig.3. These counterweights have
substantially the same action as the eylinders

31, being raised when the table is lifted, and |
thereby acting to raise the roll 5 when the ta-

ble is lowered.

The advantages of my invention result
from the fact that the middle roll is actuated
automatically by the movement of the table,
thereby dispensing with the use of hydraulic
cylinders or other motors for actuating said
roll. This is of importance, especially where
1t is desirable to economize 1n the use of hy-
draulic power since no consumption of such
power is required by my invention. My n-
vention also effects the counterbalancing of
the middle roll so that i1ts movements are

- steady and without shock, and without the
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use of separate controlling mechanism.

It will be obvious that various changes
may be made by those skilled in the art.
Thus, the counterbalancing cylinders or
weights, and the connections between the
same, and the movable roll may be changed.
Other forms of table-actuating mechanism
may also be used. The invention is also ap-
plicable to tables which are bodily movable,

as well as to those which are pivoted at theiwr ;
~outer ends. |

What I claim is:—

1. In a rolling mill, a vertically movable
middle roll, a vertically movable feed table, a
counterbalance for the middle roll, and con-

nections whereby the movement of the table

effects the movement of the roll said connec-
tions including lost motion means; substan-
tially as described.

2. In a rolling mill, a vertically movable
roll, a vertically movable table, a counterbal-
ance, connections between the counterbal-
ance and the table operating mechanism for
actuating the counterbalance in one direc-
tion said connections including lost motion
means, and connections between the counter-
balance and the roll for lifting the roll; sub-
stantially as described.

3. In a rolling mill, a vertically movable
roll, a vertically movable feed table, a coun-
terbalance, controlled by the movement of
the table, and a lost-motion connection be-
tween the counterbalance and the roll; sub-
stantially as described.

4. In a rolling mill, a vertically movable
roll, a vertically movable table, a counter-
balance, a lost motion connection between
the table and the counterbaldance, and a lost

motion connection between the counterbal-

ance and the roll; substantially as described.

5. In a rolling mill, a vertically movable

891,032

roll, a vertically movable table, u lifting lever
connected to the roll, a cross-head connected
to the lifting lever, a counterbalance, a sec-
ond cross-head connected to the counterbal-
ance and arranged to cause a movement of
the first-named cross-head, and means where-
by the movement ot the table effects a move-
ment of said first-named cross-head the first-
named cross-head, which is connected to the
lifting lever, being disconnected from the ta-
ble and from the other cross-head, whereby

65

70

the table may continue to move after the

movable roll has been fully raised by the
counterbalance; substantially as described.
6. In a three-high rolling mill, an adjust-
able upper roll, a vertically movable middle
roll, a vertically movable roll table, and con-
nections actuated by the movement of said
table for controlling the movement of the

middle roll, said connections having a coun-

terweight for raising said roll as the table 1s
lowered, and also a lost motion device for
permitting movement of the table through a
portion of its travel without actuating said
connections; substantially as described.

7. In a rolling mill, a vertically movable
feed table, actuating mechanism therefor, a
vertically movable roll, levers mounted upon
the ends of the roll and supported tfrom the
roll housing, lifting levers connected to the
irst-named lever, cross-heads connected to
the lifting levers, other cross-heads arranged
to engage the first-named eross-heads and to
be engaged by the table actuating mechan-
ism to actuate said cross-heads durmg the
upward movement of the table and counter-
balances connected to such other cross-heads

' one set of the cross-heads being movable to-

wards and away from the cross-heads of the
other set; substantially as described.

" 8. In a rolling mill, a vertically movable
roll table, actuating mechanism therelor, a
pair of cross-heads arranged for engagement
with each other, one of said cross-heads being
movable towards and away from the other,
means carried by the table-actuating mech-
anism for engaging one of said cross-heads
during the upward movement of said table,
and having a movement independent of said
heads during the downward movement of the
table, a counterbalance connected to the said
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cross-head, a vertically movable roll, ifting

mechanism therefor, and a connection be-
tween the lifting mechanism and the other
cross-head; substantially as described.

In testimony whereof, 1 have hereunto set
my hand. -

FLORENCE (. BIGGERT, Jx.

| VVitliesses:
H. M. CorwIN,
(Geo. H. PARMEL:
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