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ROBERT A. CARTER, OF PITTSBUR(, PENNSYLVANIA.

ART OF ROLLING METAL.

' SPECITICATION forming part of Letfers Patent No. 390,344, dated Octecber 2, 1884,

Application filed February 23, 1838, Serial No. 264,998, (No model.)

To all whom it may concern:

Be it known that I, ROBLERT A. CARTER, a
resident of Pittsburg, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented a new and useful Improvement in the
Art of Rolling Metals; and I do hereby de-
clare the following to be a full, clear, and ex-
act description thereof. -

My invention relates to the art of rolling
metals,and moreespecially plate metal. Here-
tofore in the rolling of plate metal three gen-
eral methods and types of machines have been
employed, one consisting in the employment
of a two-high set of rolls and a lifting table
on one side of the rolls to receive the billet or
slab as it comes from the pass and raise it

above the top of the upper roll to.drop it back |

on 3 fixed table on the other side of the rolls,

to be again fed into the pass of the latter, an- |

other method consisting in using a three-high

set of rolls with lifting-tables on each side of |

- the rolls, so that the metal can be passed in
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one direction between the bottom and middle
roll, and in the reverse direction between the
top and middle rolls. Thethird method con-
sists In the use of a two-high reversing-train,
1in-which the direetion of rotation of therolls
is changed after each pass by reversing the
driving-éngines, so that the metal may be
rolled in both directions.
the first of these methods is that it requires a
very large number of men to carryon the roll-
ing operation and manipulate the slab, and
where large sizes of plates, such as armor-
plates, are rolled, even a large number of men
havegreat difficulty in manipulating the metal
50 as to secure quick and uniform rolling. In
the second method the greatdisadvantage lies
in the very heavy costof the three-high rolling-
mills and tables and the expense of operating
them. With the thirdorreversing method the
cost of the machinery is also very large, as the
driving-engines and boilers have to be of extra
strength and power, and the wear and tear on
the engines 18 very great from the severe

- strains of the reversing operation.

O

The object of my invention is to avoid all
these objections by employing a method in
which the necessity of heavy and expensive
machinery is avoided and the labor of manip-
nlating the metal reduced. '

‘The objection to

|

i

To these ends my invention consists, gen-

crally stated, in rolling the metal between the
rollsin one direction,then separating the rolls
and passing the metal back in the reverse di-
rection between the space thus formed between

the rolls, to be again fed forward when the-

rolls are brought together, as will be more
fally hereinafter set forth.

T'o enable ethers skilled in the art to prae-
tice my invention, I will deseribe the same
more fully, referring to the accompanying
drawings, in which— .

Figure 1 is a longitudinal vertical section

of a form of apparatus adapted to carry out

Iny invention. Iig. 2 is a face view of the
same, partly 1in section; and Fig. 3 is a plan
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view of the apparatus with the top of the roll- |

housings removed. |

Like letters refer to like parts in each of
the figures of the drawings. |

In practicing my invention the form of roll-
ing apparatus which I prefer to employ is that
which is deseribed and claimed by me in an
appiication filed on even date herewith. Qther

| forms of apparatus may, however, be em-

ployed. This apparatus consists of housings
¢ @, of the usual or any suitable construction,
in which are journaled in fixed bearings the
lower roll, ), and above this, in movable or
stiding "bearings ¢, the upper roll, d, which is
balanced or counterpoised, so that its normal
position 1s raised. Ior this purpose any of
the well-known means maybeemployed—suech,

for instance, as that shown in the drawings,

which consists in attaching to each bearing ¢
of the roll d two vertical rods, ¢ ¢, which pPass
down through suitable passages in the bear-
ings of the roll b and in the lower part of the
housings «, and are connected at their lower
ends, in the pit below the rolls, by yokes f 7,
which yokes have secuared to their middle the
ends of the bar g, to which areattached, at suit-
able points between the two yokes £ ', the ends
of levers h &',which are fulerumed at /i in the
pit below the rolls, and carry on their outer

ends -weights /4°, which are so disposed that

they tend to keep the upper roll, d, in a raised
or elevated position, except when held down,
as hereinafter explained. On the top of each

rider ¢, at the upper part of the bearings ¢ of
| the roll d, rests a block, ¢, against a seat, ¢, in
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4', that serve to vary the distance of the rolis
apart, and thus the height of the pass between
the rolls. These screws are operated by the
usual haud-wheel, &, and shaft %', on which the
sameis mounted,and bevel-wheels k>and k' con-
necting said shaft with the serews 7 5, so that
the upper roll, d, may be forced toward the
roll & as much as may be desired by turning
the rand-wheel k&, the effect of said screws be-
ing opposed to the weights or balances ’. In
order to obtain a quick separation of the rolls,
so that sutficient space will be aliowed between
the rolis for the free passage of the billet, slab,

or bloom therethrough afier the rolling oper-

ation, as hereinafter explained, which sepa-
ration is independent of and in addition to the
adjustment of the rolls toward each other for
the purpose of varying the pass, a wedge or
tapering filling piece or block, [, is placed be-
tween each block ¢ and the top of the rider ¢/,
these filling-pieces or wedges being connected
together to secure a uniform movement of the
roll at each end of the same. The form of this
wedge or filling-piece should be such that at
1ts point of greatest thickness it will be equal
to the distance which 1t 1s desired to separate
the rolls in addition to the thickness of the
plate or billet rolled—that 1s, the amount over
and above the distance they have already been
separated to obtain the desired reduction in
metal at that pass.

The form of wedge which I have shown in
the drawings consists of the parallel side por-
tion,/, which is com paratively thin, and serves
to hold the wedge or filling-piece in position
when the roll is raised, and a similar parallel
side portion, /%, whose inecrease of thickness
over that of the portion {' is equal to the
amount of separation of the rolls desired, in
addition to the thicknessof the bloom or slab,
the two portions being connected by the taper-
ing part [, so that as the wedge or {illing-piece
18 forced ]ateml!y by Sulmble means the roll
d will be forced down by the oradually tapel-
ipg faces of the part ' until the portion I* 1s

| intel‘posed between the bloek ¢ and the rider
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¢, which brings the upper roll, d, to just the
right distance from thelower roll,d, to give the
desired reduction in the metal, which distance
may of course be varied by the raisingor lower-
ing of the adjusting-serews 7 7', as the weights
/i always hold the roll in the highest possible
position. When the thick pormon [, 1s inter-

posed between the riderse’ and the b]ocL i, then
the rollsare in a position for 101111’10'—-—th113 18,

brought together; but by forcing the wedges

¢ laterally, so that this thick portion is with-

60

drawn and the thin portion,/, interposed be-
tween the block 7 and the rider ¢/, the upper
roll, d, wiliimmediately be moved upward by
the counterpoises /2, and the rolls separated
an additional amount to what they were be-

fore, which separation for the same wedge or
filling-piece [ always remain the same what-

ever may be the adjastment of the rolls by the

390,344

which bears the end of the adjusting-screws j | pieces,any suitable system of hand-levers may

be employed; but I prefer to use steam or hy- |
draulic pressure. For this purpose two paral- 70
lel bars are secured at each end to the top of
the riders ¢’ on each side of the blocks 4, and
attached to these bars and supported between
them over the middle of the roll d 1s the cylin-
der m, havmg the piston m’ therein and plS 75
ton- 10d m® passing through a stuffing-box, m’

in each head of the cylmder one end of Smd
rod being secured to onewedge or filling-piece,

[, and theotherend totheother wedge. Thecyl-
inder is also provided with a steam or valve 8o
chest, n, therein supplied with suitable supply
and exhaust pipes, which are preferably made
telescopic to provide for the movement of the
cylinder with the rolls d. ,

'T'o operate the slide or othersuitable valve, 8=
n’,0f the cylinder,the valve may have attached
thereto a rod, »°, which is provided with loop
%’ to embrace and extend beyond the adjust-
1ng-screw j to the outer side of the housing a,
where 1t 1s attached by a sliding connection to 3o
the end of an operating-lever, n*, which is piv-

oted to any suitable support on the side of the

frame. By this means the roll d can be raised

or lowered at any time by the movement of
the operating-lever %', which admits the steam g3
Into the proper end of the cylinder to move
the wedge { 1n or out, as may be desired.

To feed the bloom, billet, or slab to and. fro
during the rolling operation, one side of the
rolls is provided with a tablecomposed of the 100
positively-driven friction-rolls, o, which are
geared together, and are connected to some
suitable motive power similar tothose now in
general use. On the other side of the rolls is
a table of somewhat different construction. 105
‘This table- consists of a series of longitudinal
fixed bars or rails, p, between the inner ends
of which are guides p’, which extend over the
roll b and serve to prevent the metal from fol-
lowing the roll b as 1t comes from the pass. 110
Back of these guides and mounted on a series
of cross shatts, ¢, are a series of V-shaped
grooved {riction-rollers, ¢/, which are between
the bars p and projectslightly above the upper
surfaceof the latter. - A number of these cross- 115
shafts carrying frietion-rollers are arranged
back of each other,the first two or three shafts,
or more 1if necessary, being geared together
and to some motive power, so that they can be
positively drawn in either direction. Thesys- 120
tem of belting and gearing which I have illus-
trated for this purpose consists in connectmg
the first eross-shaft, ¢, by a belt, ¢* to a shaft, |

, 0N Whl(,h 18 arranged two loose pulleys, #’
rmd r’, positively driv en in the reverse dlrec 125
tion, and between said pulleys a clutch, +*
hwmw a sliding connection with the bhafb so
that it can be thrown into engagement Wlth
elther pulley to drive the shaft cmrespond
ingly, a shifting-lever, »*, being provided for 130
the operation 0[ this clutch Todrive theother
cross-shafts from the first cross-shaft, ¢, any
suitable system of gearing may be employed—

“screw j. To operate these wedges or filling- | snch, for ulstmme, as the lomrlbndmal shaft
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¢, connected to the cross-shaft ¢ by means of |

the bevel-gears ¢* thereon meshing with the
bevel-gears ¢° on the ends of the cross-shafts q.

Resting on the grooved rollers ¢’ is a block
or ram, s, whichis provided with a series of
V-shaped ribs on its under side, which fit in
the grooves of the rollers ¢’ and serve to give
a greater {riction-surface to the action of the
rollers, and thus facilitate the propulsien of
this block by the latter. The rotation of the
rollers ¢" causes this block to move toand fro
over the table formed by the bars and the
rollers, and by running it back to the outer
end of the table an unobstr._ueted_receiving-
table 1s left in front of the rolls for the slab,.
bloom, or billet when the latter comes through
the pass, and then by bringing up the ram S,
by turning the rollers forward, the slab or

bloom can be again shoved through the rolls,

as hereinafter explained. |

In practicing my invention the adjusting-
screws j are turned until the upper and lower
rolls are the proper distance apart to produce
the desired reduction of the metal, the filling-
plece or wedge [ having its thickest or parallel
part, *, interposed between the rider ¢ of the
upper roll and the bearing-bloek ¢ of the ad-
justing-screw during this adjustment. The
slab, bloom, or billet is now laid on the fric-
tion-rollers 0 and fed by them to the pass of
rolls, through which it is driven and reduced
by the rotation of the two rolls in that direc-
tion, coming out on the bars p and upper edge
of the rollers ¢/, the ram s having been run
back to be out of the way. During the pas-
sage of the metal through the rolls the small
roll @, which is carried by the same bearings
as the roll d, serves to prevent the metal from
colling upward and following the upper roll,
and at the same time, as it is driven by its
frictional contact with the roll ¢ in the reverse
direction to the latter, it also serves to scrape
the upper surface of the metal as it is passing
onto the bars p. When the metal has cleared
the rolls, the latter are separated an extent
sufficient to permit the free passage of the
metal backward to the feed table o without
being acted upon by the rolls or requiring the
stoppage of the latter. This separation in the

‘apparatus heretofore described the operator

effects by admitting steam or hydraulic press-
are 1n the cylinder m, so that the filling-piece
or wedge ( is withdrawn from between the
rider ¢ and block ¢, or until the thin part, 7, is
between the same, which permits the upper
roll, d, to be raised by the weights #2°. There
18 now between the rolls a distance which is
sulficient for the free passage of the bloom,

- billet, or slab back through the rolls to the

60

other side, to be again fed forward by the roll-
ers. This shoving through may of course be
eltected by hand, but mechanical means are
preferable, and a variety of forms well known
to those skilled in the art may be used. In
the apparatus heretofore deseribed this is ef-
tected by starting the rollers ¢’ in rotation to-

ward the rolls, which brings up the ram s | metal back

until it strikes against the slab or bloom rest-
ing on the table in front of it, carrying the
slab along and by its impact shoving the slab
through the rolls and over the top of the bot-

tom roll to the table on the opposite side of
As the bottom roll, b, is moving in

the rolls. _
a direction contrary to that of the slab, the
movement of the latter over the surface of the
roll b, when it is shoved back between the

‘roils, also serves to scrape off the scale from

i

the under side of the slab, which is a consid-

erable advantage in rolling plate.

When the plate or bloom has been shoved

through to the other side of the rolls, as above
set forth, the rotation of the rollers g is re-

versed and the ram s withdrawn to the rear
end of the table. At the same time the §]1-
ing-piece or wedge [ is forced in between.the

3
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blocks 4 and riders ¢ until the thickest part, {,

of the wedge is interposed between them,
which again bringstherolls to thesame relative
position with respect to each other that they
occupled during the first reduetion, and if it
1s desired to further reduce on the next pass
the adjusting-serews j are turned to bring the
toproll down the desired amount. Asthe top
roll is always raised a uniform amount by the

action of the filling-piece and counterpoise,

the relative position of the rolls at each PAass
1s unaffected. After each rolling operation
the rolls are separated and the billet or slab
forced back. The rollsarethen again brought
togetherand the metal fed forward, to beagain
reduced.

If desired, in carrying out my method the

lower roll may be separated from the upper.

rolls, or the two rolls may be moved away
from each other instead of moving the upper

roil, as in the apparatus heretofore deseribed.

T'his mevhod of rolling hasthe great advantage
that no labor or power is required to lift the
bloom or billet at each operation, to accom-
plish which it is not necessary to employ a
reversing-mill, and the number of men re-
quired to manipulate the metal is very small
compared with the present practice. At the
same time a better and more nniform finish is
obtained on the metal rolled.

I do not claim in this application the appa-
ratus for rolling metal heretofore described,
as that forms the subject-matter of a separate
application filed by me on even date herewith.

Having now described my Invention,what I
claim is— |

1. The improvement in the art of rolling
metal, which consists in reducing the metal by
passing it through the rolls in one direction,
then separating the rolis and passing the metal
back between the rolls to the other side to be
again reduced when the rolls are brought to-

gether, substantially as and for the pu rpose set

forth.

2. The improvement in the art of rolling
metal, which consists in reducing the metal by
passing it through two-high rolls in one direc-
tion, thenseparating the rolls and passing the

between the rolls, so as to be ready

10,
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to be again acted upon when the rolls are | rolls, substantially as and for the purpose set
- | IC

brought together, substantially as and for the | forth.
- In testimony whereof I, the said ROBERT A.

purpose set forth. |
3. The improvement in the art of rolling | CARTER, have hereunto set my hand.
ROBERT A. CARTLER.

metal, which consists in rolling the metal be-
Witnesses:

tween a pair of rolls driven in one direction,
then separating the rolls and passing the metal N. 5. STOCKWEILL,
back over the surface of the rotating lower J. N. COOKE.
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