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UNITED STATES

PATENT OFFICE.

JAMES MOORE AND WILLIAM GEORGE, OF PHILADELPHIA, PENNSYLVANIA,
AND ALEXANDER L. HOLLEY, OF BROOKLYN, NEW YORK.

IMPROVEMENT IN ROLLING-MILLS.

Specification forming part of Letters Patent No. 145,225, dated Deccmber 2, 1873; application filed
Osztober 26, 1872.

To all whom it may concern: -

Be 1t known that we, JAMES MooORE and
WILLIAM GEORGE, of the city of Philadelphia
and State of Penneylvama and ALEXANDER
L. HOLLEY, of the city of Brooklyu and State
of New York have jointly invented certain
Improvements in Rolling-Mills, of which thz
following is afull, clear, and emct description,
reference being had to the aeeempanylno drar-
ing.

Flﬂure 1isa front elevation of a three-high
rolllng-mlll with 1ts housings A B, rolls B If Gr
couplings L J K, and its pinions and their hous-

ings H. The general features of this mill will

be understood by persons skilled in the art.
- Fig. 2 shows a cross-section of the mill

through the rolls; also, the tables Li 1./ for

raising and lowering the piece of metal to be
rolled. The tables are shown in their lower

- positions at I I/, and at their upper positions

at M M. The,} may be raised by means of
hangers N N/ and the chains O, operated by a
hy draulic cylinder, or by any suitable means.

The arrangement of these tables forms no part
of our present invention. Fig. 2 shows pul-
leys and belts for changing the position of the

-middle roll, which will be tfurther referred to.

Fig. 3 1s a cross-section through the rolls,
Showmﬂ the bolster C, which holds one 30111-
nal of the middle roll (a similar bolster hold-
ing the other end ;) aleo, the guides a «'.

I‘}ﬂ* 4 i3 a plan of one of the roll- housings.

I‘1g. b 1s a side elevation of one of the roll-

_'heusu‘lga, showing the bolster C that holds
the middle roll, the screws D D/ that hold and

raise and lower the bolster, and other paxts to
be referred to.

Figs. 6, 7, 8, and 9 are details of parts for
supporbmn the rolls in the housings.

1'he subject of our invention is a three-high

rolling-mill, with a middle roll adapted to be

moved up and down and fixed in any desired
position relatively to the other rolls. To this
end the said middle roll -has its Dbearings in

bolsters, each supported by a pair of serews

provided at top with worm-wheels and rotated
by a worm-shaft commmon to both. The worm-
shaft is rotated in either direction, when re-
quired, by means of a friction- c,luteh, which,
while eapable of imparting any necessary and

proper force to the worm- bhaft will slip 1o the

| event of meeting with undue resistance, which

might otherwise cause the destruction of some
palt of the mill. The fore-plate and catching-
plate are arranged to rise and fall with tho
movable roll, so as to maintain a uniform
height relatively thereto. The bolsters of the
middle roll are further provided with stops,
which limit the vertical movement of the ta-

“bles by which the plates are elevated for feed-

ing, so as to cause the said plates to be brought
to a unitorm position relatively to the middle
roll. ;
In the ordinary three-high mill all the rolls
are fixed at definite distances apart. Inorder
to reduce a piece of metal it 18 passed between
the bottom and middle rolls, as at b, Fig. 1;
then returned. between the mlddle a,ud top
rolls, as at d; then turned half over and passed
thr OU_Uh e; then returned thr ough f, and s0
on, eaeh time receiving the 1u111et10n due to
the fixed sizes of the grooves. Thers must be
a groove for each pa-ss.

Our improvement consists, first, in malking
the middle roll movable, ‘md 1n apparatus tor

moving the middle I‘Oll for the purpose of

(.;hanomﬂ the sizes of the spaces between the
1011&;, 50 that a piece of metal may be passed
twice or more through each groove, receiving

a regulated 1uluct1011 at each pass tlnouﬁh
the same groove., DBy these means the nuin-
ber of grooves for a given reduction may be
decreased. The top and bottom rolls bear, re-
spectively, against the top and bottom of the
housing, and are secured as shown, or in any
suitable manner. One journal of the middle
roll 1s held by the bolster C, Figs. 5 and b,

which is fitted to slide veltied]]y in the heus |
ing, and which forms the nut of the two screws
D and D’. The other journal of the middle
roll is held by a simiiar bolster. The bottoms

| of the screws D D/ rest on the hottom of the

housing. 1he shoulders ¢ ¢’ of the serews,
Figs. 6, 7, and 8, bear against the top of the
bousing by means of the Learing-pieces A <.
The screws are therefore fixed vertically, but
by revolving them in one direction the bolster
C, carrying the middle roll with it, will be
screwed up, and by revolving them in the op-
posite direction the bolster C and the middle
roll will be screwed down. The screws are
made heavy enough to resist the upward and




2 - 145,225

downward thrust of the roll. We pretfer to
counterweight the middle roll, so that the
serews will have less work aml wear in mov-
ing it. The arrangement for this purpose 18
bhown by Figs. 1 and 5. The counter-weight

1, by means of the lever & and the rods I ..;md.

U, which are notched under the bolster at » #/,
hfﬂfmms as far as may be desired, the weight
of the Dolster and middle roll.

The following device may be employed for
holding down The screws D D’: In order to
geb the screw D, Fie. 7, into its position in the
honbmg, the hole q in the housing must be as
large as the greatest diameter of the screw.
in order to preveut the screw from rising 1n
this hole, the above-mentioned shoulder Jb@ﬂli'
on the bemmﬁ -piece h, which is shown 1n plan
by Fig. 8. In order that the bearing-piece
may be slipped laterally in place ’lftCI‘ the
serew 18 1nserted, the noteh 2/ is formed in it.
The noteh 7/ 18 then filled and a complete bear-
ing is made for the shoulder of the screw by
ﬂjb insertion of the block <.

The opemtlon of rolling is as follows: Fig.
1 represents rolls for 1"@(111{3111“ twelve - 1inch
steel iIngots to six-and-one- half-inch blooms.
Our 11111)101’0111@111: is obviously applicable to
rolling plates, bars, and many other shapes.
The middle roll having been screwed up by
the means deseribed, so that the groove 0,
which is twelve 111011(}% wide, shall be eleven
and one-half inches deep, the twelve-inch in-

oot 18 passed through .-;111(1 reduced to eleven

and one-half by twelve inches. The middle
roll 1s then set by the screws, so. that the
groove d shall be eleven inches deep, and the
ingot is returned through it and reduced to
eleven by twelve inches. The middle roll 1s
then set so that the groove b shall be ten and
one-half inches, and the piece 1s passed through
it and reduced to ten and one-half by twelve
inches. The groove d is then set to ten inches
depth, and dehvers the piece ten by twelve
inches. The piece is then turned on edge, the
oroove ¢ 18 set to eleven and one-half inches
in depth, and the foregoing operations are re-
peated till the piece is 1educed to ten by ten
inches. dSimilar o gemtlons reduce the piece
to any desired depth in the remaining grooves.
Th>2 amount of the reduction and the number
of grooves may obviously be varied indefi-
nitely to suit the material and shape required.
Plain rolls may be employed for produeing
plates, and closed grooves may be used for
bars of varlous shapes
Our improvement further consists in the
combination of paired screws, with a bolster
at each end, for moving the middle roll verti-
~cally. Upon the top of each screw D D’ there
are fixed the worm-wheels Z 7/, Figs. 4, 5, and
. These worm-wheels are engaged by a wormm,
Y, FFig. 4, which is fastened to” the horizontal
shaft X, I'igs. 1 and 4. A worm-wheel, Y/, on
the same shaft (Fig. 1) engages the worm-
wheels at the other end of the middle roll.
The screws D and D/ are cut right and left,
respectively. Byrevolving the shaft Y in one

—

| _ti(m with reference to the middle roll.
plates were fastened to the -housing in the

direction, all the four screws are thus so ro-
tated that the bolsters and middle roll rise.
By revolving the shatft Y in the other direc-
tion, the bolsters and the roll fall. A pulley,
Q, Flﬂ , on the engine-shaft drives the coun-
ter- Sh“bﬁ] p by means of the belts 55 and pul-
ley m. Two pulleys, I’, on this counter-shaft
drive the pulleys U and U/, I'igs. 1 and 2,
(which revolve freely on the shaft' X ,) by
means of the straight belt R R, Fig. 2, and
the cross-belt T T so that the pullc}s U U/,
Tig. 2, are conbtzmtly revolved on the shait X
n 0pp0°.1te directions, but without movmn the
shaft X,

In order to revolve the shaft X in one direc-
tion, so as to move the middle roll up, the fric-
tmn-dutbh W, Fig. 1, which is fastened by a
spline on the ‘shaft X is pressed against the
pulley U. The Lonstfmﬂy moving pulley U
thus rotates the friction-cluteh W :a,nd the shatt
X, and the screws D D/, and so raises the mid-
dle roll.

To lower the middle roll, the clutch W 1is
thrown against the other pulley, U/, which con-
stantly revolves in the opposite direction, and
thus rotates the shatt X and the screws in the
opposite direction. The clutch W 1s moved
laterally on the shaft for this purpose by a
lever, V, Iig. 2, or by any convenient means.

A Workmcm czm thus by “the movement of his

hand, rapidly set the middle roll in any re-
qulred position, and the various-required posi-
tions may be d_u:wn&tod by an index-plate
fastened to the hOllblIl , and a pointer fastened
to the bolster. |

The shaft X may obviously be rotated and -

reversed by belts and fast and loose pulleys,
as used in planers and other machine tools, or
by other equivalents of the friction-clutceh.
Our improvement further consists in a de-
vice for adjusting the fore plate and catching
plate or guides a o/, I'ig. 3, where they arve
shown fastened to the lugs g ¢/ on the bolster
C, by which means they rise and fall with the
middle roll, and thus preserve a uniform posi-
If these

usual manner, the roll would, at its highest
and lowest positions, be too far above or be-

low them for the best entrance and deliver—-

of the piece that was being roiled.
Ourimprovementfurther consists in the com-

“bination of stops with the bolsters that hold

the middle roll and the tables, Iig. 2, that
raise and lower the piece being rolled, whereby
the tables always rise to a uniform position
with reference to the middle roll.

If the tables M M/, Ifig. 2, always rose to a
fixed height, suitable to deliver the piece to
the rolls or receive it from the rolls when the
middle roll was in an intermediate position,
then the tables would be too high or too low
to receive or deliver the piece to the best ad-
vantage when the middle roll was in its lowest
or highest positions, respectively. We there-

fore make projections » ¢/ on the bolster C,
Tig. 2, beavy enough and in suitable posmons
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to stop the table in its upward motion. When |
the roll F is in its highest position the tables
will rise to their highest position, and the ta-
bles will always rise to the same position rela-
tively to the position of the middle roll.

We claim as our invention—

1. In a three-high rolling-mill, & movable
middle roll, a,da,pted to be moved 111t0 and set
at various POblthIlS with reference to the top
and bottom rolls, while the mill is running, for
the purpose set forth.

2. The combination of the paired serews D
D7 and bolster C with each end of the roll F,
for the purpose of moving and holding the
said roll, as deseribed.

3. In 2 rollin o-mill having a movable roll, |

_ ——r——

the fore plate and catching-plate a a/, secured
to lugs ¢ ¢’ on the movable bolster C, so as to
move therewith, as herein desecribed.

4, In a rolhnn mill having a movable roll,
the combma,twn of the bolster with a lug btop
or other means adapted to arrest the move-

-ment of the table at a uniform position with

retference to the said roll, subbtantlalb as de-
scribed.

' JAMES MOORE.
WM. GREORGE.
A. L. HOLLEY.

Witnesses:
JOHN R. WINCHESTER,
Tros. H., STINSON.




	Drawings
	Front Page
	Specification
	Claims

