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UNITED STATES PATENT OFFICE.

i,

JOSIAH ELLS, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN THE MANUFACTURE OF SHEET-IRON.

- Specification forming part of Letters Patent No. 163,857, dated June 1, 1875; application filed
| November 18, 1874,

To all whom it may concern: | mills, with the exception that the rolls, in-
Be 1t known that I, JostAH ELLS, of Pitts- | stead of being turned slightly concave, to al-
burg, in the county of Allegheny and State of | low for expansion caused by rolling the iron
Pennsylvania, have invented a new and Im- | hot, are for my purpose turned with their
proved Mode or Method of Manufacturing | peripheries perfectly parallel to, and on & line
oheet-Iron; and I hereby declare that the | with, the axis, so as to bear equally and uni-
following is a full, c¢lear, and exact descrip- | formly over the entire surface of the sheets as
tion thereof, reference being had to the ac- | they are passed betweeu them. |
companying drawings, forming part of this | It will be readily understood that the im-
specification. j mense strain the sheets must necessarily un-
The object of my invention is to make sheet- | dergo in this cold-rolling process, leaves them
iron that shall have a very close. resemblance | somewhat hard and brittle, and to restore
1n finish and appearance to the article known | their flexibility the process of annealing must
as ‘ Russian sheet-iron.” - be resorted to, which may be conducted in any
To this end I take American sheet-iron and | well-known manner; but I prefer to inclose
remove therefrom all such oxide or scale as | them in a strong and tight cast-iron box, so
may be formed thereon in the hot-rolling pro- | arranged within a furnace as to bring- them,
cess. This I accomplish by immersing the | without delay, to alow red heat, at which tem-
sheets In a bath consisting of sulphuric acid | perature they are to be maintained for some
and water, or hydrochloric acid and water, or | hours, and then allowed to cool. When quite
an equal volume of the two acids and water, | cold the box can be withdrawn, and the sheets
in which the sheets are to remain until de- | of iron taken out. They will at this stage be
prived of their original scale or coating of ox- | found very soft, and each with a deep bluish-
ide, the acid leaving them with a clean dull- | gray bloom on its surface, due to a very thin
‘ish-gray metallic surface; and to assist the | coating of oxide, formed in this annealing
acid in this respect it may be warmed, and the | process.
sheets rubbed ocecasionally with sand and wa- The sheets are next to be polished, and for
ter. After all the scale has been removed | this purpose are to be curved and arranged
they are to be washed in pure water, and then | like the staves of a barrel, around and be-
submitted to the action of an alkaline bath to | tween two large disks, supported upon a hori-
neutralize, as far as possible, any remaining | zontal shaft, so as to form a kind of drum,
acld, in which state they may be kept without | of which the sheets constitute the circumfer-
injury for some time. When taken from the | ence, and in which may be placed a sufficient
alkaline bath they are to be a second time | quantity of pulverized emery, corundum, or
washed in pure water, and immediately dried | other similar material or substance that will,
by the application of sawdust, or by any other | by its weight and sliding movement on the ro-
means found in practice most convenient. As | tation of the drum, glide over, scour, and pol-
a general thing the sheets, after undergoing | ish the inner surface of the sheets uniformly,
the action of the acid, are found covered with | and in a cheap, efficient, and expeditious
numerous defects—for instance, small spots | manner. | |
that have been covered by a thicker scale than Figure 1 represents a front elevation of the
others, leaving the sheets thinner at those | apparatus I have designed for this purpose.
points, and with a roughness extending, in | Fig. 2 is a transverse vertical section of the
some cases, over their entire surfaces. To re- | same.
move this roughness and equalize the thick- By reference thereto will be seen a large bar-
ness of the sheets, they are to be passed cold | rel, A, mounted upon an axle, B, supported in
between heavy chilled rolls, that maybe highly | suitable bearings in a frame, C, so as to be
polished, and similar to those used in rolling- | easily rotated by the application of power to




the pnllev D secured on one end of the axle,

thus being, i in most respects, like theé common-

“eylindrical tumbling barrel used for cleaning
small castings, &ec. “The sheets a a’ a’ a’ form

the body of this drum, being arranged. be- |

tween the heads or disks b b, and e‘wh firmly
held in position by the clampmg force ot long

bolts ¢ ¢’ ¢/, passing through both heads. The

ends of the several sheets are made to enter a
small groove, d, in the disks, and overlap
each other at their sides, the sheets being oth-

erwise so arranged as to form a scroll, as seen
, S0 -that as long as |-

1n the eross- Sebtlon Fig. 2,
the barrel rotates in the dlrectlon of the ar-
row, 1ts contents will remain inside and slide
over the sheets; but if stopped and turned in
- the other dlrectmn until the aperture ¢ comes
_“'_underneath the contents will be dlschal 0‘0&
‘into the 1ecew1uﬂ' box f. - -
- One advantqge of this plan is, that the Open
ing e extends the whole length ot the cylinder,
and the discharge, when required, takes plftce‘
“from the interior msta;ntly Facility of charg-
ing is another advantage, and the projection &
of the inside sheet m:—:mkes a fall for effectually
‘rattling and mixing the scouring and polishing
‘material, thus continunally brmomg fresh par-
- ticles to act upon the surface of the sheets.
As soon as the sheets are polished on one
side, the barrel may be discharged in the
manner hereinbefore stated, when on un-
screwing the bolts ¢ ¢, the heads or rhsks bbb
can be sepmated and the sheets released,
and, if desirable, may be turned over W1t‘1'
‘the unpolished surfdce inside, the heads
| 8101 ewed up, the emery returned to the cylin-
der,

scoured and polished i In a m“mne1 similar to
‘the preceding,

When the sheets: h(we been pmpeﬂv pol
_ ished each sheet is to be placed upon a heavy
~cast-iron table, the face of which is covered
with mnltltudmous small protuberances or
'-conﬁgnratwns, and a very heavy roll made to’
pass over it, by which the configurations on
- the table will be partially transferred to, and

“1mprinted on, the sheet, giving it the dappled
-and mottled qplaearance Ot Russian sheet-iron.

" Fig. 3 represents a side elevation of the

‘table and roll; Flg 4: a plan or top view of
~the same. -

- The protuberances or conﬁgumtwns m ex-

- tend the whole width, and nearly the entire
~length, of the table E being equa,l in extent
‘to the full size of the sheets One end, n, of
this table is-left perfectly flat to enable the
roll I to pass the sheet without running off;

“and the other end is formed with a concave, |
P, in which the roll may rest-when not in mo-:
The roll I is provided with flanges v 7.
at 1ts extremities to keep it fairly in pomtmn'

{101,

“with respect to the work; and it is also fur-
‘nished with a yoke, s, to wlnch power may be

and the opposite sides of the sheets:

| table. de of cnll
‘iron, turned perfectly true, and polished upon
its face, and heavy enough to produce thede-
sired effect upon the sheets.

ed with a -

“come off on being
of annealing and blumg a very fine, tough,

163,857“

This | roll should be made of chilled

The -several sheets after undergoing the
mottling process are ready to be blued, and
which 1s accomphshed by subjecting them to

‘heat in a close iron box properly arranged

within a furnace. Such an -’erngement 18

‘shown in theé longitudinal wvertical section,

Fig. 5. and the transverse section, Fig. 6.

The box G should be rectangular in shape,

and large enough 1nside to-receive the sheets

and leave a space around and between them.

to be filled with fine wood-ashes; and provid-
-shaped cavity, I, at or near its
upper edge, and on all four sules into- -which
the overhanging ledges R of the lid H may

‘enter, leaving room for the reception of sand
that may be packed around to exclude or keep
out the atmospherie air.
is secured on a truck, K,provided with flanged
‘wheels so arranged as th&t it may be run in
“and out of the furnace L, on a properly-con-
‘structed rail-track. When the. sheets have

This box, as shown,

been thoroughly polished and dappled they
are-to be arranged within this box on their

edges in “open order,” or their sides a short

distance apart, as shown in Fig. 5, and the

spaces between the sheets ﬁlled vnth Very
fine wood-ashes, which are also to be closely
‘packed between the box and the sheets, so

that no part of them will be in direct coumct

with any metallic substance or thing; other-
wise they are very apt to become dlqcololed |
‘at that point.

The sheefts having been ar-
ranged as stated, and completely p:_:bcl{ed and

“covered with wood ashes, the lid H of the box
| is to be lifted into place, fbl‘ld the air excluded
Ly filling the y/-shaped cavity T -with sand.

The box is then to be run into the furnace 1,

and heat applied, as in any ordinary ELIIIl&Ebl-

ing process, but only at ‘a temperature sufii-
c1en13 to give the sheefs a blue color, which can
easily be ascerfained by practice, When they

‘must be allowed to gradually cool, in which
‘condition they can be taken from the box.

This mode of bluing the sheets with an in-
terlayer of wood- ashes greatly improves their

‘appearance and finish, ‘and is especially im-

portant in the manufacﬁue of glazed or pol-

‘ished sheet-iron, for unless the sheets are

kept separate and apart, and from contact
with any metallic subStam.ce and that by some

‘non-conducting pulverulent matter or mate-

rial, like WOOd ashes, the result will be a con-
mderable dlscolomtmn of the sheets, and the

formation thereon of a brittle scale having no

great adherence to the iron, and liable to
bent. But by my process

blue oxide is created on the sheets, that will
bear the necessary bending and hammering

pphed to dI‘IVG 1t back and forth upon the j consequent upon th_e shznpiug: of .s_uchﬂ sheets
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into the various and complex articles required |

in commerce.

1 elaim—

1. The mode or method of seouring and pol-
1shing sheet-iron—that is to say, causing the
loose seouring and polishing material or sub-
stance to slide over the inner surface of the
sheets, in the manner shown and deseribed.

2. A table studded over with small hemi-
spherical protuberances, in combination with
a roll, the surface of whlch 18 plain and smooth,
as and tor the purposes set forth.

i

. The mode or method of bluing sheets of
1r011 by arranging them in open order within

‘a close cast-iron box, and alternated with an

interlayer of wood-ashes, in ’rhe manner shown
and described.

JOSIAH ELLS.

Witnesses:
- JOSIAH W. E1LS,
- GEO. C. STEWART.
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