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UNITED STATES

PaTENT OFFICE.

JOHN I. WILLIAMS,

OF YOUNGSTOWN,

OHIO.

METAL-ROLLING MILL.

SPECIFICATION 'forming part of Letters Patent No., 275,309, dated April 3, 1883,

Apnplication filed November 27, 1882,

(No model.)

To all whom it may concern:

Be it known that I, JOHN I WILLIAMS
citizen of the United States, residing at
Youngstown, connty of I "\Iahonmg, State of
Ohio, have invented or discovered a new and
useful Improvement in Metal-Rolling Mills;
and 1 do hereby declare the following to be a
full, clear, coneise,and exact description there-
of, reference bemg had to the acecompanying
dra,wmgs, making a part of this specification,
in which—like letters indicating like parts—

Figurelis a top plan view of a metal-rolling
mill illustrative of my invention; and Kig.2 1s
a similar view, to anenlarged scale, of one train
of rolls forming a part of my improved mill,
and illustrative of eertain modifications in the
rolls.

Inthemanufactureofiron andsteelrods, bars,
&e., by rolling, 1t is desirable that the finished
artlele be reduced from a comparatwe]yiarge
pile, Dbillet, bloom, or ingot, in order, among
other thmgs to secure the beneﬂclal effects
upon the metal of the increased working re-

quired, and to prevent loss by numerous crop

ends. . It 1s also very desirable that the re-
duction be made at a single heat, to prevent

the loss in time and materials involved in re-

heating.

The purpose of my invention is to secure
these and other advantages in metal-rolling,
and this I do by means of a combined mill
capable of use either in separate parts for re-
duction to different sizes, each part forming,

if desired, a complete mill in itself, or in com-.

bination and conjointly, all the parts CO-Oper-
ating to form a mill ecapable of greater reduc-
tion than any one of its parts, and also ca-
pable of much morerapid reduction than would
be secured by a similar number of parts con-
structed and arranged as heretofore praeticed
1n the art. ‘

In general terms, m3 invention may be de-
scribed as consisting of two or more trains of
rolls, arranged, by preference, at or near right
angles to each other, or 1n radial order about
the driving mechanism, and all being driven
in directions for continuous feed from train to
train inorderly succession, as herelnafter more

~ fully deseribed and claimed.
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In-the drawings I have illustrated my 1in-
vention by four trains of metal-reducing rolls,
(indicated by the letters A, B, U, and D, re-

| spectively.)

These trains may be of the form
and construetion known as ‘two-high” or
‘“ three-high,” as may be preferred; or both
these forms may be employed, some of the
trains being three-high and others two-high.
Each train is made upof the usualor any suit-
able form ot rolls, ¢ b ¢ d, respectively, hous-
ings a/ U ¢’ d', couplings 2 b? ¢® d*, and gears
a’ b3 ¢ P, eql)eetwely s also, the usual or any
desired form of adjusting mechanism may be
employed for setting the rolls in each train at
the required distance apart. The roll-faces
may be plain, as shown, or grooved in the
usnal way, for the purpose of producing thede-
sired shape of article. The several trains are
placed or arranged at angles to each other, by
preference at or near rlght angles, and radiat-
ing toward a common center,orapproximately

so, where the driving mechanism is placed.

This mechanism, as shown, consists of a driv-

ing-shaft, K, mounted on anv suitable frame

or bed, F and carrying gearsee’ and fly-wheel
I, The Sh‘lfb may be driven by pitman-con-
nection f, leading to any suitable horizontal
or vertical engine mounted on the bed K or

other support ; or the shaft may be driven by

belts or other snitable connection with a driv-
ing-power. Train A may be coupled direct to
the end of the driving-shaft, as at ¢*, with which
it is in line, or it may be geared to such shaft,
if preferred. Train B, which 1s at right aun-
gles to train A, 1s « driven from bevel- -gear ¢ by
pinion ¢ and shflft I, to which the train is
coupled, asate'. Train Cis driven from gear €’
by pinion m and shaft M, with which the train

is coupled, as at m’,mrd tlam Dis driven from

bevel-gear ¢ by pinion » and shaft N, with
which the train is coupled, as at »'. These
couplings a* 4/ m/ »/,in three-high mills, are by
preference with the middle roll, but in two-
high mills may be with either 'the upper or
lower roll, and in either case the direction of
rotation 1 1s such as to afford continuous feed or
passage throogh the rolls from mill to mill A
B C D in orderly succession. In three-high

“mills this pass may be from the upper orlower

rolls, though I prefer to makeitfrom the low-
er, and in this case the upper pass will be back-

ard or in reverse direction, and any. desired
number of passes back and forth may be given
on each set of rolls before passing the article
to the next set in the succession.
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D four hundred revolutions per minute.
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In Fig. 1, I have illustrated the four trains | also, by the radial divergence of the several

as of different sizes, train A being, say, what
1s termed a ¢ twelve-inch” mill, train B a ¢ ten-
inch” mill, train C an *“eight-inch?” mill, and
frain D a “six-inch” mill, These sizes may be
Increased or diminished, however, at pleasure,
or all four mills may be of the same size, as
hereinafter described. These several trains
may be geared to run at any desired speed.
I prefer, when mills/of different sizes are em-
ployed, to gear them to run at speeds increas-
ing as the diameters of the rolls decrease—say
in mill A one hundred and twenty revolutions
per minute, in mill B two hundred revolutions,
mill C three hundred revolutions, and in mill
If
larger or smaller trains be added, their speed
may be increased or diminished with relation
to the others, corresponding to theirdiameters;
or, 1f the mills be all of the same size, they
may be geared to run at uniform speed, and
the speed of the whole may be varied at pleas-
ure by increasing or diminishing the speed of
the engine or driving-power. .

In operation, a pile, billet, ingot, or bloom
to be reduced is taken from the heating-far-
nace, say, to train A, by whieh it is broken
down and more or less reduced, as may be de-
sired. Irom the last, or from any one of the

passes of train A, it may be fed conveniently

and without loss of time direetly to the firstor
any one of the passes of train B, and by this
train given any desired degree of reduction,
and then again from any one of the passes in
train B it may be fed directly and quickly to
any desired part of train C, and again in like
maupner to train D. In other words, the ar-
ticle may be passed through the successive
rolls of mill A, and then, if desired, through
some orall the passes of the succeeding mills,

B, G, or D, finishing with any one of them or

with any desired pass in any of them; or it

- may be fed from, say, the first pass of mill A

5O
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to the first of B and C and D in succession,
and then to second of A, B, C, D, &e., and so
on 1n circuitany desired numberof times, (one
or more,) finishing with any pass in any oue of
themills, as may be desired. Inthis “ecircuit-
rolling,” as it may be termed, I prefer to drive
the rolls in the several mills at uniform speed,
and either to make all the rolls of uniform di-
ameter, or to increase their diameters and cor-
respondingly increase their feed or surface ve-
locities from the inner toward the onter ex-
tremities, the first or breaking-down passes
being at the inner ends of the train, and the
smaller or finishing passes being at or toward
the outer extremities. By this means the roll-
ing and manipulation of the article is greatly
facilitated, the feed motion being slow and the
distance between trains comparatively small
where the billet or article is comparatively
short and its elongation by reduction slow; but
as the billet is passed toward the extremities,
where its elongation is more rapid, the sur-

face velocities of the rolls are increased, and, |

trains, more space is secured, in which elonga-
tion of the article ecan be disposed on the floor
in case the velocity of the succeeding pass is
not sufficient to pass or take up such elonga-
tion. In practice the article may be allowed

to buckle, bend up, and acecumulate somewhat

between trains, in order to prevent possibility
of stretching or drawing it in case it be pass-
ing through two or more trains at one time.
The radial divergence referred to provides the
requisite space for such accumulations in such
places and in such proportions as will afford
the greatest conveniencein manipualation with-
out unnecessary waste of space where there
1s less occasion for accumulation. By permit-
ting such accumulation it will not be essential

that the sucecessive rolls or sucecessive mills be

increased in speed, though I preferto increase
the surface-speed of the rolls toward the outer
extremities, as above described, in order to
effect reduction as rapidly as possible. This
feature of construction is illustrated in Fig. 2,
where 1 have shown one ftrain, as C, drawn
full length and to a larger scale than in Fig.
1, and have shown the rolls ¢ increased in di-
ameter from the inner end on the left of the
figure toward the outer end on the right of the
figure.

The trains A B C D in Fig. 1, as repre-
sented, only form a part of their usual or pre-
ferred length; but they may be extended to
any desired length, substantially as repre-
sented in Iig. 2. Ordinarily I prefer to make,
say, five or six sets of rolls in each train,
though this number may be increased or di-
minished ; also, instead of four, any desired
number of mills may be combined in radial
order, as described—say two, three, five, six,
or more. I do not wish therefore to limit my
invention to any specific number. I prefer,
however, to employ four mills or trains of rolls
and arrange them radially at or near right
angles, in order to facilitate the use of each
separately as a complete mill for breaking
down, reducing, and finishing, when desired,
and also to provide for or render practicable
the conjoint use of any two or more mills in
breaking down, reducing,and finishing, either
by nsing the wholeor a part of the trains in suc-
cession,or by circuit-rolling,as above described.
This feature of construction and combination,
by which the mills are adapted for such use,
either separately or conjointly to any desired
extent in working out the desired product, is
a very valuable improvement in rolling-mill
construction. By meaunsof it any desired de-
gree of reduction can be made rapidly and
conveniently. Several billets or blooms may

be in course of reduction at one time in differ-
ent parts of the combined trains, and thus
various sizes and forms of product be made,
enabling the manufacturer to fill several differ-
ent orders at the same time without stopping
for changes, as heretofore required. f.

Any desired number and construction of
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heating-furnaces may be employed for heating
the various forms of billets, blooms, piles, &e.,
preparatory to rolling.

If desired, the several trains of rolls may be
driven from their outer instead of their inner
radial ends, or the different setsin some or all
the trains may be driven separately by belt or
cear connection, with a driving-shaft located
above or below in any convenient position;
also, the successive sets of rolls in each train
may be driven at difterent speeds, increasing
from the inner or ‘“roughing” set toward the
outer or finishing set. This feature of driving
the rolls may be applied to ftdvantage with
the constraction illustrated in Iig. 2, where
the diameters of successive sets of rolls are in-
creased from the inner toward the outer ends

“of the trains, whereby the rapidity of passage
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throngh sucecessive sets of rolls is increased as
the article is elongated, not only by increase
in surface veloeity of such rolls, as before de-
scribed, but also by an actual increase in the
rate of rotation. For example, the inner or
ronghing set may receive, say, one hundred
and twenty revolutions per minute, the next
in succession outward, say, one hundred and
seventy-five revolutions, the next two hundred
and twenty-five, the next two hundred and
seventy-five, and the next three hundred and
twenty-five, and so on; and these and other
like modificationsin the size and speed of rolls
I consider as coming within my invention,

I claim herein as my invention—

1. TPwo or more trainsof metal-redacing rolls
combined in radial order, at or near right an-
oles to each other, with power mechanism for
driving the rolls of the several trainsin direc-
tion for passing the article iIn circuit from
train to train in direct succession, substantially
as set forth.

2, The combination of two or more trains of
metal-reducing rolls arranged in radial order,

at or near right angles to each other, the suc-

:

| cessive trains being of different sizes, with
power mechanism for driving the several trains

at different speeds in direction for passing the

‘article from train to train in succession, sub-

stantially as set forth.

3. A.succession of two or more trains of
metal-redacing rolls combined in radial order
at or near right angles to each other, therolls
being increased in diameter toward the outer
extremities of the trains, with power mechan-
ism for driving the rolls in direction for pass-
ing the article in circuit from train to train in
succession, substantially as set forth.

45
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4. Three or more trains of metal-reducing .

rolls combined in radial order, such trains con-
taining a series of two or more
hm’mg passes therein decreasing in size to-
ward the outer extremities of the trains,
stantially as set forth.

5. Three or more trains of metal- reducmg
rolls combined in radial order, such trains hav-
ing two or more sets of rolls which increase in
diameter toward the onter extremities of the
trains, with a succession of passesin such rolls
which decreaseinsize toward the outer extremi-
ties of the trains, and with power mechanism
for driving the rolls in direction for passing
the artlcle in eircuit from train to train, suab-

stantially as set forth.

6. Four trains of metal-reducing rolls com-
bined in radial order at or near right angles,
such trains having a succession of graded
passes therein, with power mechanism for driv-
ing the rolls in direction for passing the arti-
cle in orderly succession from train to train,
substantmlly as setf forth.

In testimony whereof 1 have hereunto set
my hand.

JOHN I. WILLIAMS.

Witnesses:
RoBT. B. MURRAY,
FRANK. V. FLOOR.
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