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To all whom 1t may concern:: -

~ Be it known that I, Epwin Norron; a citizen of the
United States, residing at New York, in the county and
State of New York, have invented or discovered: new

" and useful Imprqvements in Processes of Rolling Sheet

Metal, of which the following is a specification.

My invention relates to the art of ro]ling sheet-metal,

and more p_‘a,rt,iculai*ly to the art of rolling sheet-metal

to such thin sheets as are made into tin-plate, sheet-
iron, galvanized iron, etc. - |
Heretofore in rolling iron or steel

- roll the billet, slab, or ingot of steel, into what is termed

15

‘“‘sheet-bars’ or “tin-bars’’. In modern mills, these
bars are rolled in continuous mills directly from the

~ heated ingot into long narrow bars approximately eight
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“second furnagce and Teheated and

_inches wide, from one-fourth to one-half of an. inch

thick, and from thirty to sixty feet long. = After being
thus rolled, these bars are deliveted to a cooling table
while they are still at a comparatively high or an oXi-
dizing heat, and after being allowed to cool, are sheared
irito the desired lengths and supplied to the sheet and
tin mills as their raw material. - These sheared tin or

plate bars are, in the usual practice; reduced to the de-

sired thinness for tin-plate etc. in the following manner:
They are fivst placed in heating furnaces and when hot,
are taken therefrom by workmen with tongs and given
several passes between the rollg’ of a tin-plate mill the
baxs being fed into the mill with their length paraltel to
the rolls of the mill. The harsarc thus elongated until
too cool for further rolling. They are next returned toa
' again rolled, this time
in two layers, one sheet being laid on another. After.
this step, they are doubled in the center into four thick-

nesses _and_the,irregqlar ends cauiaed by the rolling are
gheared off. The doubled pack is then placed in the

furnace and when properly heated, is drawn out by the
rolls. The pack is again doubled, and its ends sheared:
off. * This doubled pack, now having cight thickness is
put into the furnace, reheated .and finally rolled into
the desired gage. It is then sheared at the ends, cut 1n
the required lengths, opened, and put through the suc-

ceeding operations of annealing, pickling; cold rolling,
‘and tinning or coating with the desired metal. I'rom
‘the foregoing, it will be seen that the labor and fuel re-

quired in these numerous healings and rollings arc -
portant and costly 1tems, while the loss from the numer-

ous shearings amounts to” about twelve per cent. of

the weight of the bars.

In my improved process which I will now describe,

a1l these items of cost are greatly reduced and the {in-

ished surface of the sheets produced thereby is greatly

improved, as will be more fully hereinafter explained.

 The drawing accompanying this specification and
forming a.part thereof represents diagrammatically &

plan of a mill for the practice of my improved process.

into thin gages for
‘the uses. above named, it hdas heen customary, first, to

eeneral characters 18 present.  The drawing contains

[

arranged in tandem with the lines AB coincident.
Tn practicing fhy process, 1 heat the billet, ingot or

rolling it is caused to pass to the conveying table 2,
whose rollers are run by the motor 3 continuously in a
direction to convey the bhillet, ingot or slab to the roller
table 4, whose rollers are caused to rotate alternately in

versible type. o |
§ represents a iniversal reversing mill in line with the
conveyer table 2, and 7, a second conveyer table, in

the mill 6 therefrom. The rollers of the table 6 are
driven in opposite directions by the motor 8.
9 represents a conveyer table in line with the table 7,

shears 10 by which the ends of the sheet may be cut off
and the same divided into the desired ‘number of sec-
tions. - . | |

ferred to the conveyer 12, which may be of any type,
and which places the packs of sheets, assembled on the
table 9, in line with the volls 13 of a continuous mull.
‘This mill has its rolls running at successively greater

jsm for accomplishing this is well-known and need not

be desceribed: The packs of sheets delivered from the
' yolls 18 pass to the table 14, from which they may he
pushed laterally upon one of 1'J]1t:_'¢;:mnveye}- tables 10.

traced to the conveyer table 4, it ig passed in a well-
known manner back and forth several times through

duced to a long plate varying in thickness from one-
tenth to one-fourth of an inch and having any desired

nlates from eight to sixteen feetlong, these plates-are
' matched or piled, one upon anpther, by any suitable

nesses, as desired, and after being vebeated, if desired,
they are transferred to the conlinuous train of reducing

rolls.

stantly strétched between passes, because the rolls are

gages, they will leave the mill free from buckles and

| whereby the opening of the pack is facilitated. After

| " . . : | " . h | . . .
| The drawings are not intended to.show the machinery
complete, but only the fact that machinery of different )

but a single view and is to be read as if the sections were

slab in the ﬁmmce 1, which is preferably of the- well-
Jnown gfntinuous type. When sufficiently heated for.

| ﬂpptmite."(}igé{:tiﬁns by the motor 5 of any seclected re-

having in connection therewith any desired number of

speeds from left to right on the drawing. Thie mechan- .

the reversing mill 6, or it is, in any other manner, Te-.-

mechanism or by hand in piles of four to eight thick-

The pack, as it passes through the rolls 13, 1s kept con-

speeded so as to run at suceessively higher speeds in the

they will be prevented from adhesion, one to another, :
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line with the conveying table 4 but on the opposite of -
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11,is a pusher by which the sheared sheets are frans-
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Returning now to the billet, ingot, or slab which 1
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widil,  After heing cross-sheared by the shears 10 into
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direction of their feed, thespecds heing set to.sectire the .
desired stretehing action. . The resalt of the stretching
is that, when the sheets have been reduced to thin
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'leared into =horter l-;*]‘m‘ih
stretching of the packs by the rolls 13, T prefer that the

“space between the-several stands of mlla sTall be about
seven feet from center (0 center, so that the metal, atfer

lween passes,

t

the p‘w]w lave lelt the rolls 13, they are. tl nsferred to
They may then be

one or the other of the. Lal)lea 15.
I{vimmn‘ acain to the

the first pass, shall be held lmnl} in the bite ol more
than cne stand of rolls. By so deing I am enabled not
ondy to roll the metal, but alse to streteh the same be-

single heating and at one paamwv through the train all
ordinary gages ol sheet steel 3 n l(wrthu. of approximalely
one lhundred and sixty feet.. " The cconomy of my proc-
oss over that in use at prese nt 18 most ap]munt., as the
pack rolling is thus unnplvhed before the shearing
takes place. Inplace of shearing after cach rolling, as
required- under present metheds, the ends only require
to be sheared. 1f, however, the ('Ulldltmm are such
that a reh eating. becomes lltbll lhle tlic pla‘wb or pachb
of them may be reheated. |

While I preler to roll Lhe flIIthOd 1)"1{'11% in four to
cight thicknesses, 1t 18 obvious that any desired num-
“ber of . quperposed plates or sheets can be rolled and
stretched that can be convemenﬂy pla,ced pne ahove

It thus becomea practicable to roll at a

o S ' 865,065

another and fed into the continuous frain of 1'{111i11g

.-,md stretching mills.
Inasmuch as the metal 1s not allmw o 1o cool from 1t--

initial heat, ﬂl(?l{* is no formation of oxid on its surfaces
atter le Luntr the rever sing or universal mill, the subse-

“quent rolling being continued -until the plates have

p%bed the point where oxidation can occur, as they
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teave the last nall of the mntmu(nr« train at o “black |

Tor ﬂllb veazon the surfaces of the {inished
higher polish in cold

heat’?.
sheots are more smooth and take g

polling than do plates or sheets rolled by the ordinary

process from regular tin or sheet bars which have. been

allowed 1o oxidize after being nﬂlvd

I elanm,—

In a process of Torming ahwt metal, 1{1]1111"' a pack or

,]mu of sheets simultancously at a vhiirality of places and

LUHL'HI‘!LHI’[}F therewith stretehinge the metal Delween con-

seeutive 1'ull passes, whereby the several sheets compus- -
ing the pack ov pile are pmt ented from adhering nne (O
another and may he readily sep: nutuﬂ

Signed at Dresdeny Germany this 31rd {Idv of %eptﬂmher
1‘)00
| EDWI_N NORTON.
Witnesses : | S |
- Paun K. SCUILLING,
PAavuL ARRAS.
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