UNITED STATES

PAaTENT OFFICE.

JAMES WOOD, SR., JOHN WOOD, AND

W. W. WOOD, OF WILMINGTON, DEL.

IMPROVEMENT IN THE PROCESS OF MANUFACTURING SHEET-IRON, WHICH IRON 1S DENOMINATED
“AMERICAN GLAZED SHEET-IRON.”

Specification forming part of Letters Patent No. 2,8 18, dated October 12, 1842,

To all whom it may concern:

Be it known that we, JAMES WooD, Sr.,
JOHN WooD, and WILLIAM W. Woo0D, of Del-
aware Iron Works, near the city of Wilming-
ton, in the county of New Castle and State of
Delaware, have invented a new and useful Im-
provement in the Manufacture of Sheet-Iron,
which, when made made by our process, is simi-
lar to the Russian sheet-iron in the glaze upon
its sarface, and is denominated by us “Ameri-
can Glazed Sheet-Iron;” and we do hereby de-
clare that the following is a full and exact ac-
count of our process for manufacturing the
same.

We roll our iron in the nsual manner of per-
forming that process, and when it is intended
to receive a glazed surface we leave it thicker
than it is desigued to be in its finished state,
the glazing being effected during a second roll-
ing.  We put these plates into an acidulated
bath for the purpose of removing the oxule
from the surface, using for this purpose a.di-
lute solution of sulphuric, muriatic, or any
other acid which will effect '[hlb object, the pro-
cedure being the same as when plates of iron
are prepared to be tinned. When these plates
have been cleaned and dried we coat them over
on each side with oil or with fatty or resinous
matter, preferring to uselinseed-oil, which we
have foundto givegood results. Wethen take
twoormore plates thus prepared and place them
between other rolled plates, either prepared in
thesamemannerorsimplyrolled,which weplace
on theoutsidesof the prepared plates and make

the whole into a pack. This pack we beatin a
suitable furnace to a cherry red, or somewhat
beyond this, being governed bv the nature of
the materials used and as experience may dic-
tate. 'We then roll the pack in its heated state
between the rollers ordinarily employed for
that purpose. This process of preparing or
oiling, of heating and rolling, is to be repeated
as often as may be necessary to communicate
the required glaze to the sheets and to reduce
them to the intended thickness. By this pro-
cedure the surface of the iron will be made to
assume a black color and a smooth and bril-
liant surface resembling that possessed by the
sheet-iron manufactured in Russia.

‘What we claim as new, and desire to secure
by Letters Patent, is—

The giving to rolled sheet-iron sach a gldzed
surface by the process or in the manner above
set forth—that is to say, by covering the sur-
faces of the plates after they have been freed
from oxide with a coating of linseed-oil, orwith
other oil or fatty matter, or with resmous sola-
tions, making the sheets so prepared into a
pack, heating them to redness, and then roll-

- ing them in this state, for the purpose and sab-

stantially in the manner above set forth.

JAMES WOOD SE.
JOHN WOOD.
WM. W. WOOD.

Witnesses:
FREDKX. LEONARD,
GEOo. W. CHAYTOR.



UNITED STATES PATENT OFFICE.

W. DEWEES WOOD, OF McKEESPORT, PENNSYLVANIA.

IMPROVEMENT IN MANUFACTURING SHEET-IRON.

Specification forming part of Letters Patent No. 13, 585, dated Aprll 8, 1873 ; application filed
March 17, 1873.

To all whom it may concern:

Be it known that I, W. DEWEES WooD, of
MecKeesport, in the cou tyof Allegheny and
State of Pennsylva,ma, have invented a new
and useful Improvement in the Mode of Fin-
ishing Sheet-Iron; and I do hereby declare
the following to be a full, clear, and exact de-
seription thereot

My invention consists in the mode of finish-
ing sheet-iron by, first, seeuring a non-oxidiz-
able surface, in the manner hereinafcer set
forth; second, rolling and annealing; and,
third, hammermg in packs while cold.

To enable others skilled in the art to make
and use my invention I will proceed to de-
seribe the same. _

The iron, afterbeingbroken down into sheets
by rolling, is cleaned of its scale by acid and
alkaline baths, and washed with hot waterin
the manner usually practiced in the art; or
the scale may be removed by other suitable
process. The sheets are then immediately
placed in a hot-air overrand thoroughly dried,
and, while still warm and free from rust, they
are plunged into a bath of graphite and oil,
or an equivalent mixture of suitable consmten
¢y for coating the sheetstherewith. Thesheets
are then rolled in packs of three or more at a

good rolling-heat. After they are trimmed
and annealed I arrange them in packs of,
say, from ten to one hundred, more or less,
and, while cold, subject such packs to the op-
eration of hammering over their entire surface.
With a system of hammers operatingat therate
of, say, twenty to forty blows per minute, a
medium-sized pack can beordinarily hammered
sufficiently in about ten minutes, more or less,
so as to impart to the sheets a polished sur-
face superior to that of the best Russia sheet-
iron.

The gumplute and oil m»y be applied sepa-
rately, if so desired.

What I claim as my invention, and desire
to secure by Letters Patent, is—

In the process of ﬁmbhmo shéet-iron, the
combination of thefollowmo'steps First, coat-
ing the sheets separately with a gr a,pﬂnte and-
oil coating ; second, rolling and annealing;
and, third, hammering in packs while cold, sub-
stantially as set forth. '

In testimony whereofI, the said W, DEWEES
WooDb, have hereunto set my hand. - -

W. DEWEES WOOD.

Witnesses:

A. 8. NICHOLSON,
G. H. CHRISTY.
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UNITED STATES

PATENT OFFICE.

W. DEWEES WOOD, OF McKEESPORT, PENNSYLVANIA.

IMPROVEMENT iN HAMMERS FOR PLANISHING SHEET-IRON.

Specification forming part of Letters Patent No. 142,'754, dated September 9, 1873; application filed
June 23, 1873.

To all whom it may concern:

Be it known that I, W. DEWEES Wo0D, of
MecKeesport, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Machine for Plan-
ishing Sheet Metal; and I do hereby declare
the following to be a full, clear, and exact de-
scription thereof, reference being had to the
accompanying drawing, in two sheets, making
a part of this specification, in which—

Figure 1, Sheet 1, is an end elevation of my
improved machine. Fig. 2, Sheet 2, is a plan
view of the machine; and I'ig, 3is a sectional
elevation of the machine.

Like letters of reference indicate like parts
in each.,

My improvement relates to the construction
of a machine to be used in planishing sheet-
iron in packs while cold by means of a steam-
hammer, Heretofore, in this operation, this
ordinary steam-hammer and anvil have been
employed, and the sheet-iron pack has been
moved back and forth under the hammer, and
from side to side, by the workman with his
tongs, so as to bring all parts of the paek suc-
cessively under the hammer, and subject the
same to the-planishing operation. In my im-
proved machine, I provide a feeding-table
with friction-rollers in the bottom thereof, the
upper faces of which rollers are even, or about
even, with the face of the anvil. The feed-
table also has vertical sides, which, in con-
nection with the planishing of sheets of uni-
form width, may be fixed; or, in a mill where
sheets are to be planished of varying width,
the sides of the table are made adjustable, and,
in either case, they are, preferably, furnished
with vertical friction-rollers, against which
the edges: of the pack operate, for greater fa-
cility in feeding. In amill where but a single
width of sheets is to be made, the face of
the steam-hammer is made as long, at least,
as the sheets are wide; but where the ma-
chine is to be made for planishing sheets of
different widths, the face of the steam-ham-
mer is made of a length equal to the greatest
width of the sheets, and the sides of the table,
either by being set out opposite the ends of
the hammer, or by terminating at each oppo-
site face of the hammer, are so made that they

can be set up past the opposide sides of the
hammer, and the hammer and table thereby
be adapted for planishing packs of lesser
widths.

To enable others skilled in the art to make
and use my improved machine, I will pro-
ceed to describe its construction and mode of
operation,

On any suitable foundation, A, I erect the.
guide-posts B, with a cross-head, B/, and in
such a position that they shall carry or sup-
port the steam-hammer D, which, by the pis-
ton and stem d and cylinder 1Y, is operated in
the usual way. The length of the face of this
hammer, as also of the anvil-block G imme-
diately under it, is. at least as wide as the
greatest width of sheet or pack to be operated
on thereby. The feeding-table may be made
of any desired form; but the form shown em-
bodies all essential features of construetion.
As shown, it contains vertical side rails «, in
which are set the friction-rollers «/, with their
inner faces projecting slightly beyond the in-
ner faces of the rails, These rails are con-
nected together a little below the feeding
level by tie-rods ¢, on which are mounted the
friction-rollers ¢/, the upper faces of which are
level, or nearly so, with the upper face of the
anvil-block G. By means of nuts ¢ the side
rails @ are adjustable to and from each other.
These side rails may terminate at or a little
short of each lateral face of the hammer
D, as at n, or they may, at those points, be
outwardly bent, as shown in the drawings, so
as to make room for the desired adjustment.
When the machine is to be used in a mill
where but a single width of packs is to be-
planished, the hammer D may have a face
equal in length to such width, and the side
rails @ be fixed in position to exactly or about
the same width. But where, as is generally
the case, different widths of packs are to be
planished, the hammer is made with an oper-
ative face at least as long as the greatest
width of pack, and the said rails @ are then
made, one or both of them, adjustable, so as
to be adapted for feeding along under the
hammer packs of such width as may be de-
sired. The feeding operation with such a ma-
chine will be simple and ecasy, as cach blow -
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of the hammer will be operative across the en-
tire face of the pack, and no assistance will
be required from the workmen, except to move
the pack forward. In Figs.1 and 3 the packs
are shown at H.

One great feature of utility connected with
the use of the side rails results from the fact
that when the sheets are fed under the steam-
hammer in packs, in the ordinary way, and
are held by the Workman’s tongs without any
lateral support, the sheets are, as one result
of the blows, displaced 1aterally, so that they
do not, as the blows are continued, each re-
ceive the full impact evenly across its entire
surface. But, by my machine, the sheets are
held against lateral displacement by the side
rails, and against longitudinal displacement
by the Workman’s tongs. One side rail may,
in some cases, be sufficient, as the workman

can, by a little extra labor, gmde the pack
along such side rail.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a machine for plamshlng metal, the
combination of an anvil and hammer, a feed-
ing-table, and side rails, substantially as de-
seribed.

2. The combination of hammer and anvil,
the operative faces of which are as wide as
the pack, a series of friction-rollers, constitut-
ing the face of the feeding-table, and one or
more adjustable side rails, substantially as de-
seribed.

In testimony whereof I, the said W. DE-
WEES WooD, have hereunto set my hand.

‘Witoesses: W. DEWEES WOOD.

T.B. KERR,
G. H. CHRISTY.
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UNITED STATES

PATENT OFFICE.

W. DEWEES WOOD, OF McKEESPORT, PENNSYLVANIA.

IMPROVEMENT IN THE MANUFACTURE OF SHEET-IRON.

Specification forming part of Letters Patent No. 155,691, dated October 6, 1874 ; application filed
March 2, 1874, '

To all whom it may concern:

Be it known that I, W. DEWEES WooD, of
MecKeesport, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement .in the Manufacture
of Sheet-Iron; and I do hereby declare the
following to be a full, clear, and exact de-
scription thereof,

My invention relates to the mode of finish-
ing sheet-iron for the purpose of imparting to
its surface a highly-polished and mottled ap-
pearance, ‘ _

To enable others skilled in the art to make
and use my invention, I will proceed to de-
scribe the same.

The iron, after being previously broken
down into sheets by rolling, may be treated
in the following mannér: Being first cleaned
of its scale in any usual way, and after being
thoroughly dried, it is immersed in a bath of
graphite or plumbago and oil, or equivalent
mixture, after which it is piled in packs of
three or more sheets each, and, after being
heated to a properrolling temperature, is sub-
Jeeted to the rolling process. The sheets are
then trimmed and annealed, and, when cold,
arranged in packs of three or more sheets, pre-
paratory to the final operation of hammering.
The process, so far as already referred to, is the
same as that described in Letters Patent of
the United States granted to me on April 8,
1873, No. 137,585, and reissued the first day
of July, 1873, and need not therefore be more
fully detailed. In the patent just referred to
it is stated that the packs of sheets thus pre-
pared are subjected torapid hammering when
cold, for the purpose of imparting the desired
polished surface. '

. The surface given to sheet-iron thus pre-
pared, rolled, and hammered, as described in
. my said patent, is perfectly smooth and highly
polished, whereas the surface given by my
present improved process is more highly pol-
ished, but not perfectly smooth. Heretofore,
generally, in the manufacture of sheet-iron, the
sheet has been submitted to the hammer be-
fore being thoroughly scaled,the scale being
in part worked into the face of the sheet by
the blows of the hammer, and in part broken
off, giving, as a consequence, irregnlarity in

tials of my improved process is that all scales
shall be removed from the sheet. This im-
provement has reference to the hammer fin-
ishing process, irrespective of the previous
treatment of the sheets of iron, provided, as
above  specified, all scale has been removed
from the iron; and it consists in a method of
finishing sheet-iron by hammering the sheets
by rapid strokes between a hammer and anvil,
the operative faces of which, or of either of
which, are planished or mottled by slight in-
dentations, the general contour of the sur-
face being otherwise plane.  For this puarpose
8 steam-hammer is preferable, as great rapid-
ity of stroke can be thereby attained. The
dies or operative faces of the hammer and
anvil are made of common cast-iron, or of
chilled cast-iron plared smooth and true, and
are then indented or mottled by repeated
strokes with a -small-sized planishing-ham-
mer, as illustrated in the drawing, Figure 1
being the operative faces of the hammer and
anvil, and Fig, 2 a detached view.

I prefer, as before stated, to have the face
of both the hammer and anvil thus indented;
but, it desired, one of them may be smooth
and the other mottled.

In the manufacture of sheet-iron it is not
absolutely necessary, in order to give the de-
sired mottled. and polished surface, that the
sheets should be first treated with the plum-
bago bath, in the manner described in my
former patent, before referred to; but I pre-
fer that mode. Indeed, the hammering oper-
ation may be employed with good effect on
sheets from which the scale has been thor-
oughly removed, only in the latter case the
high finish is not obtained ; but the best re-
sults are obtained where the sheets have
been previously submitted to the carbon bath,
for the reason that the plumbago or similar
material employed acts as a lubricant, and
preserves the uniform finish of the sheet, pre-
venting any weld or adhesion between the
face of the hammer and the sheet, and the
consequent stripping off or breaking of the
polished film formed upon the face of the
sheet.

In the finishing of sheet-iron by means of
the mottled hammer and anvil, I pile the

the finish of the sheet. One of the first essen- | sheets previously annealed in packs, usually
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of three or more, then heat the pack to a very
dull red heat, and :then pass them rapidly
‘under:the mottled hammer. The result of
this operation is: an increased polish of the
- surface of the iron, as compared with sheets

finished by means of rolls, or by plane-sur-
face hammering, and a peculiar character of

gloss, different from:and far superior to that
which is produced by any other known means.

. After being thus hammered such sheets need

not, ordinarily, be reannealed, although this

~ may be done, if preferred, or found in any:

case to be desirable. v
. I'have described the sheets as being heated
previously to-hammering ;: but this is not ab-
solutely necessary, a similar result as to sur-
face polish resulting: from 'the hammering of
the sheets when cold with the mottled ham-
mer.
Having: thus deseribed my: improvement,

what I claim as my invention, and desire to
secure by Letters Patent, is-—

As animprovement in the process of manu-
facturing' sheet metal patented to me April
8, 1873, No. 137,685, reissued July 1, 1873,
in virtue of which ‘I am enabled to produce
sheet metal very: closely resembling what is
known as Russia sheet-iron, the ‘operation of
hammering with a hammer and upon an anvil
whose operative faces are true planes other-
wise than that they are mottled: over with
slight indentations, as described, instead of
with the ordinary plane-faced hammer here-
tofore used. :

- In ‘testimony whereof ¥, the said W. Dz-
WEES Wo0D, have hereunto set my hand.
W, DEWEES WOOD.,
Witnesses: R RREREEEEE R
FREDERICK STANDISH,
T. B. KERR.: '



UNITED STATES

PATENT OFFICE.

W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN THE MANUFACTURE OF PLANISHED SHEET-IRON.,

Specification forming part of Letters Pafent No. 172,235, dated January 11, 1876; application filed
December 14, 1875.

To all whom it may concern.:

Be it known that I, W. DEWERS Woob, of
Pittsburg, county of Alleghen Yy, State of Penn-
sylvania, have invented or discovered a new
and useful Improvement in Maunufacture of
Planished Sheet-Iron ;
clare the following to be a full; clear, concise,
and exact description thereof,

My present invention relates to an improve-
ment in the manufacture of what is known in
the trade as planished sheet-iron. -

In a patent granted to me May 14, 1861, the
use in a manner therein described of carbon-
aceous matter ground in oil is set forth as then
& new improvement in the art; and this also
constitutes a step in the process described
and claimed in the patent granted to me July 1,
1873, reissue No. 5,474. * In both of these pat-
ents the coating or wash of such componund is
represented as being applied independently of
a baking process before finishing in rolls, or
by hammers. I have aseertained by experi-
ment that if such coating or wash be applied
to the faces of the sheets, and thoroughly
baked thercon before finishing in rolls or ham-
mers, a sheet is produced mueh superior in its
finish to any heretofore put on the market,
and, on account of the perfectuess of its glaze,
much less liable to injury by oxidation, and,
consequently, so much the more durable.

In carrying out my improvement the bar
or billet is subjected to the operation of
“breaking down,” by the use of rolls of any
suitable eonstruction, till it comes to about
Nos. 20 to 22 wire-gage. I then, after remov-
ing the surface oxides as completely as may
be desirable or practicable, by ¢ scaling,” or
in other suitable way known'in the art, coat
or wash the sheets (preferably on both sides)

‘and I do hereby de-

with a mixture of graphite, plumbago, or other
carbonaceous matter ground in oil or other
hydrocarbons, or immerse them in a bath of
such mixture, pack the sheets in a tight box or
case, and subject them to a high red heat,
which will require several hours—say, from
twelve to twenty-four hours, more or less—
and then allow them to cool graduaily, taking -
care to preventreoxidation during the cooling
process. In this manner the mixture speci-
fied will, by the action of the heat thereon, be
baked into or onto the surfaces of the sheets, -
80 as, by some chemical or mechanical action
uot fully understood, except by its resulbs, the
sheets will have the capaecity, when again
brought up to the proper temperature—say, a
low red heat—for being finished by rolling, or
bammering, or both, of reciving a better fin- -
ish, a more perfect glaze, with less liability to
rust than has yet been attained by known pro-
cesses. While the baking operation is going
on other suitable means or material may be
employed to protect the sheets against injuri-
ous oxidation. ‘ .

I claim herein as my invention—

As a step in the manufacture of planished
sheet-iron, baking a mixture of carbonaceous
matter and oil orother hydrocarbon into or
onto a previously-deoxidized or scaled surface
of the sheet while inclosed or protected against
injurious reoxidation, and preparatory to fin-
ishing in rolls, or hammers, or both, substan- -
tially as set forth.

In testimony whereof I have herennto set’

my hand.
. W. DEWEES WOOD.
Witnesses: '
JAuES M. CHRISTY,
GrorGgE H. CHRISTY.
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UNITED STATES

PATENT OFFICE.

W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA,

- IMPROVEMENT IN CASES FOR PACKING METAL SHEETS.

Specification forming part of Letters Patent No. 183,356, dated October 17, 1876 ; application filed
October 2, 1876.

To all whom it may concern ;

Be it known that I, W. DEwWEES Woopb,
of Pittsburg, county of Allegheny, State of
Pennsylvania, have invented or discovered a
new and useful Improvement iu Cases for
Sheet-Metal Packages; and I do hereby de-
clare the following to be a full, clear, concise,
and exact description thereof, reference being
had to the accompanying drawing, making a

part of this specification, in which—like let- |

ters indicating like parts—

Figure 1 shows a pile of my improved pack-
ages, illustrating their positions with reference
to each other, and the floor on which they
rest when stored or in transitw. Fig. 2 is a
perspective view of a single package complete.
Fig. 3 is a diagram of one corner of the sheet-
metal part of the case unfolded, and nearly or
about its full ordinary size. Fig. 4 shows in
perspective the sheet of Fig. 3 bent and folded
‘to receive the pack or bundle. Fig. 5 is a sec-
tional view of one edge of the complete pack-
age. Fig. 6 is a perspective sectional view of
one corner of the complete package ; and Fig.
7 is a reduced diagram of the sheet-iron part
of the case, showing the lines of cut and bend.

In the handling and transportation of sheet
metal, and more especially the finer qualities,
such as Russia sheet-iron, planished sheet-
iron, &c.,.great loss results not only from the
bending and bruising of the sheets, but more

especially from tarnishing and oxidation,

caused by handling or by water, or- by mois-
ture in the air. This is a serious evil in ship-
ments by sea, lake, or river, and also on rail-
way-cars, since the roofs of cars on which this
class of freight is commonly carried are fre.
quently leaky, and railway companies now
take such sheet metal only at owner’s risk. To
guard against this loss various means have
been resorted to, such as bundling with straps
and outer sheets of an inferior quality, sewing
up the bundle in a canvas covering, and also
inclosing the bundle in a tight metallic: case.

None of these methods have proved satisfac-

tory.

In making my improved case—say, for a
bundle of twenty-four sheets twenty-eight by
fifty-six inches each—1I take a sheet, A, of the
same or an inferior quality, about five inches
longer and wider than the bundle. REach

corner of this sheet I cut as indicated more
particularly in Fig, 8. The side edge a o/ is
then bent up by a crease along the line » 2,
and the end edge by a crease along the line #'
', and the coraer-piece d is folded along its
diagonal, bent around against the end or side

-and soldered or riveted, the corner of the sheet

then being as represented in Fig. 4. This is
done at each corner. The sheets B, which
coustitute the bundle, are then putin the box
thus made, as represented in Figs. 5 and 6,
and a wooden or board cover, D, of the same
length and width as the bundle, is then placed
on top. This cover should be thick enough to
stiffen the pack, and also to nail to, say, three-
fourths of an inch, more or less. The project-
ing edges a ¢ are then folded down onto the
cover D, and secured thereto by nails or serews
n, with or without an interposed packing, é,.
of india-rubber, fibrous, or other snitable ma-
terial, with or without luting, such as will
make a water-tight joint. If the coveris made
of two or more boards, their joint or joints are
preferably luted, and necessarily so if a per-
fectly water-tight case is desired. . Aecross or
along the outer face of the cover D I fasten
two or more wooden or metallic cleats, s, the
upper faces of which are somewhat above the
level of that face of the package. These cleats
not only hold, stiffen, and strengthen the cov-
er, but also (the package then being inverted
for storage or transportation) afford a slightly
elevated support for the package to rest on.
The packages are then piled one on top of an-
other, as represented in Fig. 1. '

With packages thus incased it. will not be
necessary, for warehouse storage or for rail-
way shipment, to pack or lute the joints. The
package, when thus inverted, has a close
sheet-metal top, sides, ends, and corners, so
that no water can get in from a leaky roof,
The packages are so far apart, and the lower
oue is so far from the floor that no water can
get into any package from below, and also far
enough apart for the workmen readily to get
hold of them in loading and unloading. -

In giving the numbers, measurements, and
proportions above specified, I do not mean to
limit myself thereto, since they may be varied
at pleasure to a considerable extent without
any substantial departure from the invention,
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For.some purposes it will answer to omit the
folds @ ¢, and nail the edge folds a ¢/ directly
to the edges of the cover D. :

I claim herein as my invention—

1. A case for metallic sheets, consisting of’
sheet A, closed at the corners, and secured to
a wooden cover, D, the latter being provided

with raised cleats s, substantially as and for
the purposes set forth. '
2. A water-tight case for metallic sheets,

composed of a metallic sheet, A, folded as de-
scribed, in combination :with wooden cover D,
with luted or packed joints, and cleats s, sub-
stantially as set forth. '

‘In testimony whereof I have hereunto seb

my hand.
‘ ‘W. DEWEES WOOD.
Witnesses:
J. J. McCORMICK,
‘GEORGE H. CHRISTY.



UNITED STATES

PATENT OFFICE.

~W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA.

IMPROVE'MENT IN PROCESSES AND COMPOSITIONS FOR FINISHING SHEET-IRON.

Specification forming part of Letters Patent No. 186,969, dated February 6, 1877 ; application filed
December 18, 1876.

To all whom it may concern:

Be it known that 1, W. DEWEES Wo0OD, of
Pittsburg,county of Allegheny, State of Penn-
sylvania, have invented or discovered a new
and-useful Improvement in Process and Com-
position for Finishing Sheet-Iron; and I do

_hereby declare the following to'be a full, clear,
concise, and exact deseription thereof.

My present invention relates to that part of
the process of finishing sheet-iron in which
heretofore the sheets, after being scaled, have
been coated with carbonaceous and oleaginous
matter, preparatory to the final heating and
rolling or hammering. )

I have found that the finish and glazing up-
on the surface of the iron may be greatly im-
proved by the use, in this part of the process,
of an admixture of sal-ammoniae, or any sait-
able salt or solution of ammonia.

The use of carbon and oil in finishing sheet-
iron is described in patents granted to me
May 14, 1861, July 1, 1873, and January 11,
1876; and in my present invention the sal-
ammoniac may be used in connection with
the carbon and oil, as the use of the same is
described in any of these patents, as also in
counection with a substantially-similar use of
the same ingredients, or their equivalents, by
mixing with the carbonaceous and oleaginous
mixture about ten per centum, by weight, of
sal-ammoniac, either pulverized and mixed in
by stirring or grinding, or dissolved in the oil,
and mixed in like manner, the mixture being
of abount the consistency of the carbon-and-
oil mixture, as heretofore employed, and the
application to the iron being made in like
manner; bat instead of using oil for dis-
solving and mixing, the sal-ammoniac may be

_dissolved in the proper amount of water,
spirits, or other suitable fluid, for giving to

the carbonaceous matter the proper consist-
ency, and then be mixed with the carbon, or
the fluid may consist partly of oil and partly
of water, grinding being preferred as a means
of mixing. ) '

While I consider sal-ammoniae as the best
for the purpose, I include in my invention
other compounds and solutions of ammonia
adapted for the purpose.

The carbon employed along with theammounia
need not necessarily be a solid, sinee, by coat-
ing the sheets with a wixture of oil and am-
monia, and reheating the sheets carefully, so
as not to go beyond, sdy, a cherry-red, or
thereabout, the carbon of the oil baked or
burut onto or into the sheets, will, in connec-
tion with ammonia, give an improved finish
and quality of surface to the iron.

If solid carbon be used, the finer qualities
are preferred, such-as plumbago, ivory black,
&e., though others may be employed with ad-
vautageous results. '

I claim herein as my invention—

1. The mode of finishing sheet-iron by coat-
ing the sheets in the process of rolling with a
mixture of carbonaceous matter, ammoniacal
salt or solution, and suitable fluid, for the pur-
pose of "giving the surface a finely-glazed ap-
pearance, substantially as described.

2. As a coating for sheet-iron in the process
of finishing, a plastic mixture of carbonaceous
matter, and a solution or compound of ammo-
nia, substantially as set forth. ‘

In testimony whereof I have hereunto set
my hand. :

W. DEWEES WOOD.

Witnesses:
J. J. MoCoRMICK,
CLAUDIUS L. PARKER.



"UNITED STATES PATENT OFFICE.

W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA.

{MPROVEMENT IN THE MAILU.FACTURE OF CLEANED AND PLANISHED [RON.

Specification forming part of Letters Patent No. 210,735, dated December 10, 18785 application filed
October 14, 1878.

To all whom it may concern:

Be it known that I, W. DEWEES Woo0D, of
Pittsburg, county of Allegheny, State of
Pennsylvania, have invented or discovered a
new and useful Improvement in the Manufac-
ture of Cleaned and Planished Iron; andIdo
hereby declare the following to be a full, clear,
coneise, and exact description thereof.

My present invention relates chiefly to the
manuafacture of what is commonly known as
“planished sheet-iron;” and it consists in the
features of operation hereinafter set forth and
claimed, whereby the quality of the product
iz improved and the cost of making is is ma-
terially lessened. 2

It also relates in part to the produstion of
a cleaned or scaled iron, preliminaty to finish-
ing by the other steps, hereinafter described,
or by cold-rolling, or in other manner known
to the art. . :

The working of the invention in making
planished sheet-iron will be first-described.

Inorder to get the best results, the pig-iron
to be employed should Dbe selected with care,
with particular reference to its freedom from
sulphur, phosphorus, and silicon, the purer
the better. Iollowing the known methods
of working such material, when the finer
qualities of sheet-iron are desired, I bring the
iron through the successive forms of refined
plate metal, blooms, bars,and into sheets of,
say, about No. 20 to 22 (more or less) wire
gage; but,inorderto get and preserve through
sucegssive steps a good surface on which to
operate, I occasionally subject the material, af-
ter it reaches the bloom stage, and while hot,
to the action of cold water, the result of which
is that so much of the oxide surface ak is free,
or as becomes so under the action of the water,
is “raised,” as it is called, and scales off, leav-
- ing a surface slightly oxidized, but so far uni-

form in qualify or condition that a perfectand
uniform working in all parts at subsequent
stages.of the operation is greatly facilitated.

The plates or sheets thus produced, having
been previously trimmed or cut to size, are then
{when cold, or practically so) immersed in wa-
ter or otherwise wet, and while still wet are
packed in an annealing-box (preferably of cast-
iron) sheet by sheet, with interposed filing or
layers of finely-powdered charcoal or other

suitable carbonaceons matter dusted or other-
wise applied between the sheets, to the thick-
ness of, say, one-thirty-second of aninch, more
or less. After the box is properly filled its
cover is put on, the joints made air-tight, or
practically so, and the whole is charged into
an ordinary annealing or other suitable fur-
nace, and heated slowly, say, from ten to fif-
teen hours, more or less, or until the box shows
a bright red color.” The furnace is then plas-
tered up as tight as practicable, with reference
to excluding the air, and allowed to cool down,
which operation will require about thirty hours,
more or less.  When the boxand contents be-
come cool enough to be handled, the sheets
are taken out, superfluous coal-dust shaken
off or otherwise removed, and they are then
subjected, by preference, separavcly to” what
is known as the *cold-rolling” operation,
through cold-chilled highly-polished rclls,
and under heavy pressure, say four, six, or
eight times, more or less.

I have found thatthe moistened charcoal has
apparently the effect, in the annealing opera-
tion, of deoxidizing the slight oxide surface
of the sheets, or perhaps slightly carburizing
it, and giving it a white, silvery appearance,
nearly or exactly that of pure metallic iron;
but, whatever its chemiecal action may be, the
result is a surface capable of taking a high
finish, such in kind as is commonly seen in
planished sheet-iron, but of a finer quality.
The first succeeding step in securing this fin-
ish is that of cold-rolling, above referred to,
which thoroughly closes up the pores of the
iron, fills up all the minute cavities from which
small particles of scale may have fallen, and
leaves the surface smooth and bright. ’

The process may from this point be com-
pleted by matching the sheets up in pack-
ages, reheating them to a low red heat, and
rolling and hammering in the vstal way, care
being taken that they do not decome so hot
as to be again oxidized; but i1 order to get a
still better article I prefer, after the cold-roll-
ing, to wash and dry the sheets, so as to get
a thoroughly-clean surface, and then subject
them to the coating, baking, and annealing
operations deseribed in Letters Patent granted
to me January 11, 1876, No. 172,235, After
this they are again heated to a low red heat,



as above stated, rolled in packs to the de-
sired gage, and-hammered in the usunal way.

Inthe annealing operations described, either
or both, I do not limit myself to any partieu-
lar form of carbon, except that the material
employed on or between the sheets must con-
tain both carbon and hydrogen ; and for this
purpose solid pulverized carbons may be
mixed with water or oil, or the heavier hydro-
carbon oils may be used alone.

I have found in practical operation that by
the process deseribed 1 am able to produce a
superior article of planished sheet-iron, and
such superiority I believe to be due chiefly,
if not wholly; to the cold-rolling, combined
with the previous aunealing of the sheets
while in contact with charcoal and water, or
their described equivalents; and it is an ele-
ment of considerable saving that I am en-
abled to dispense with the previously-used
operation of cleaning or scaling the sheets by
“pickling,” as it is called, which heretofore
has required the use of acids and alkalies, the
cost of which largely increases the cost of
malking such iron.

‘While I have described the entire process
with some particularity, many of the details
or separate parts may be varied somewhab
without any substantial departure from the
scope of my invention. Ior example, while I
deem it unnecessary to clean the sheets by
pickling before the first annealing, such op-
eration may ®¢ performed, and the cold-rolling
may ther follow the annealing ; or some other
and »diditional step or operation may be inter-
posed between any two of the steps or opera-
tions described ; or the order of the operations
of reheating to a low red heat, rolling, and
hammering may be varied or repeated at
pleasure.

The preliminary annealing of the unsealed
or uncleaned iron in contact with charcoal
and water, or their described equivalents, and
while inclosed in a close box, may be employed
as a cleaning or scaling process in its applica-
tion to wrought-iron and wronght-iron arti-
cles generally. Such process, if carefully con-
ducted, removes ull, or practically all, oxide
from the surface of theiron, and leaves it with
a clean, white, silvery appearance, such as ap-
pertains to pure metallic iron, and such as is
required preparatory to tinning, galvanizing,
or other lile coating. Theiron oriron articles
after being so cleaned may be finished in the
manner already deseribed, or by the well-
known: zold - rolling process, by galvanizing,
tinning, or in other way known to the art.

210,735 _ ' |

I am aware that it is not new to subject a
number of loose sheets with intermediate lay-
ers of dry charcoal, in an ordinary reheating-
furnace, to the action of a smoky flame at a
comparatively low temperature for, say, ten
or fifteen minutes, followed by the further re-
duction of such sheets between rolls at 2 low
red heat; also, thatsuch sheets with interme-
diate Iayers of charcoal have been placed in
Such a furnace with an edgewise packing of
wood saturated with water, and then sub-
Jjected to the action of the heat, smoke, and
gases of the furnace fire, followed by hammer-
ing, for the purpose of working in the oxide
on the surface of the sheets; also, that sheets
which liave been previously reduced to the
gage required in the finished product have
been subjected to.an annealing operation with
interposed layers of iron chips or filings in a
close flasl, after which they have been passed
(without further reduction) under pressure be-
tween polished rolls, and then raised to a
bluing heat, or, in other words, finished with-
out further reduction; and to such prior pro-
cesses I make no claim herein.

What I claim herein is—

1. In the manufacture of planished sheet-
iron, the improvement in the method of oper-
ation, substantially as described, which con-
sists in annealing the sheets in a close box
while in contact with charcoal and water, or
their described equivalents, followed by cold-
rolling, &nd preliminary to reheating and fin-
ishing with an intermediate coating and bak-
Ing. .

2. In the manufacture of planished sheet-
iron, the combination of the following steps:
first, annealing the unscaled sheets in a close
box while in contact with charcoal and water,
or their described equivalents; second, cold-
rolling the sheets; third, again annealing with
a carbenaceous coating ; and, fourth, finishing
by reheating to a low heat, rollin g, and ham-
mering, substantially as set forth.

3. The mode of cleaning unscaled or un-
cleaned iron, preliminary to subsequent treat-
ment, by subjecting the material or articles to
be cleaned to the annealing process in a close
box while in contact with charcoal and water,
or their described equivalents, substantially
as set forth.

In testimony whereof I have hereanto set

my hand.
W. DEWEES WOOD.
Witnesses :
iLLIAM I, RoBB,
JoHN M. Rons.
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MANUFACTURE OF SHEET IRON.

No. 252,166, Patented Jan. 10,1882,
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- UNITED STATES

PATENT OFrice.

W. DEWEES WOoD, or MdKEESPOR'I‘, ,PENNSYLVAN_IA.

MANUFACTU‘RE

SPECIFICATION forming part of Letters Patent No,
- : Application fileq January 25, 1873,

\

To all whom i¢ may concern :
-Be it known that I, W. DEwEzs Woon, of
MeKeesport, county of Allegheny, State of

Pennsylvania, bave invented op discovered g |

2ew and useful Improvement in the Manu‘ac-
ture of Sheet-Iron; and I do hereby declare
the following to be g full, clear, ‘concise, and
exact description thereof, reference being had
to the accompanying dmwings, making a part
of this speciﬁcation,in which—like letters in-
dicating like parts—

Figure 1 is'an exterior view, in

perspective,
of a steam-superheatmg and oil

-vaporizing
_ of a sheet-metal-heating far-
nace in which my improved process is worked.
Figs. 2 and 3 are respectively longitudinal and
transverse vertica] sections of the latter fur-
nace, : .

In sundry Datents heretofore granted to me,
and’ more barticularly Nos, 137 1985 (Reissue
No. 5,474) and 172,235, I have described the
use of carbons, both soli and liquid, in the
sheet-iron, A

In further perfecting the process referred to

in said batents, I have found that carbion may
bead vantageoué]yemployed in finishing sheet.
as a solid -or liquid, but alse as
a gas or vapor; and my Present improvement
chiefly, to the use of carbon in a gas-
€o0us or vaporous condition in
sheet-iron, , .
In Fig. 1, A represents in-exterior view g
any suitable construction, adapted
to-the Superbeating of steam andto vaporiz.
ing the oil or to couverting the oil into a fixed
8as; but as I make no claim to such furnace
separately considered, T deem it unnecessary
to show or explain the same in detail,

‘One convenient or Suitable construetion of
Steam-superheatin g apparatus to be employed
in the furnace A is’ that referreq ‘to-in patent
Eames, No, 186,465, of January
23,1877, and a suitable vaporizer for convert.
ing the oil into a vapor or gas is shown and
described in Patent N 0. 132,266, of October 15,
1872, to same party; ‘bat instead of these de-
vices other known construction of apparatuos
adapted to Superheat steam and convert pe.
into & vapor or
8as may be employed. I have shiown, how-

connection with
. 8uperheated steam in the process of finishing

OF SHEET-IRON.

252,168, dated January 10, 1332,

ever, a steam-pipe, a, which leads from any
’suita-ble Steam-generator, for conveying the
steam to the superheater in the furnace, '
The pipe &'y leading from a pump, tank, or
other source of supply under pressure and pro-
vided with a pressure-gage, a?, is the oil-pipe
which leads to the vaporizer inside. The com-
mingled steam and carbonaceous vapor or gas
are conduated oft and carried overto the sheet-
metal-finishing furnace B by a suitable pipe,
b, to which I also apply, by a suitable pipe.
connection, a pressure-gage, ..
T employ any suitable hydroecarbon capable of
being readily converted by heat into a vapor
or gas, using, by preference, petroleum or such
of" the residual products or distillates thereof
as contain g considerable percentage of car-
bon, or the same Compounded with flaxseed or
other oils, : )

Tne turnace B is made in oven form with g -

fire-grate, m,
chimney, m/. ) . )

On suitable side walls, d d, Isapport a close
box or chamber, D, in which the sheet-iron iy
to be treated.

in its lower part, and a stack or

This box or chamber has side
and top flues, D’,so that the heat evolved from
the fire on the grate-bars m, Passing through
flue-holes @ in the side walls, d, inay so sar.

to raise the same anqd its contents to the de.
sired high degree of temperature.  Access ig
had to the i nside of the box orcham ber through
80 as to fit closely
( gas or vapor to any
dangerous extent, - :

in connection with a track outside, I run in'
and out a car or track, R.. The platform ¢ of

-thistruckiy made, by preterence, as open.as pos-
sible, but so as to support the sheets s which
are to be treated. These sheets I place on the
car edgewise, and keep them in that position
and at the proper distance apart by any suit-
able: open-work—such a8 posts and rails ¢,
In this way I secare the action and effect de-
sired over the entire surfaces of the sheets.
The conduit-pipe b enters the box or cham-
ber D at any snitable boint, as at n, so as to
discharge the commingled superheated steamn

chamber, .

round or encompass the box or chamber D ag-
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An escape-port, to guard against undue press-
ure, is provided at ' or other suitable point;
but to preventall danger of explosion 1 prefer
to connect the vent with a pipe leading outside,
as at n2. All the pipes referred to are to be
provided with suitable cocks or valves for regu-
lating the flow or supply. Atd,[ have shown
a pipe which connects with the pipe m for car-
rying off the excess or waste.

By the ordinary operation of “hreaking
down?” and rolliug L bring the sheets to about
Nos. 20 to 22 (more or less) wire-gage. The
sheets are sealed in any of the ways known fo
the art, and are then placed ou the car. The
latter is rwi into the chamber 1), and the door
ig closed and made tight. The commingled
steam and gas or vapor are then tonrned o,
and a vigorous fire kept up below. The sheets
remain snbject to these a gencies until they are
brought up to,or about to, a red heat—say from
900° to 1,100° Fahrenheit, more ov less—aund
for a-short time thereafter—say thirty minutes
or so, more or Jess—atter which the gas and
steam are turned oft,and the sheets are allowed
to cool down to below a red heat while still in
the chamber, and before being brought into
contact with external air. The result of this
process is that the sheets. are coated with a
black or dark filn, glaze, or coating, such as
is known in the art and generally called a

«magnetic oxide of iron,” with the addition -

thereto apparently of some carbonaceous ele-
ments, the whole.glaze constituting probably
a magnetic carburet of iron. They are then
(if further reduetion is desired) rolled or ham-
way.

While 1 have made specific description of
the car and its supports, I donot limit myself
absolutely thereto in 80 far as relates to the
mechanical appliances for working the inven-

252,166

tion, since.in this respect it is only necessary
that each sheet be subjected on both faces to
the action of the steam and gasor vapor while
in a close chamber which is externally heated,
and to this end the devices may be varied in
structure and arrangement at pleasure.

\Vithout limiting myself absolutely to'any
particular theory of chemical or mechanical
action as regards the operation of the. steam
and the gas or vapor on the iron, I am now of
opinioh that such operation is substantit\lly
the same as that described in Patent No.
172,235, the carbon of the gas oyr vapor being
baked into or onto the surface of the previ-
ously-scaled sheeb by the steam and exterior
beat, while the sheets are inclosed in a close
chamber, and protected thereby against inju-
vious reoxidation;
feature of my present invention, I now con-
sider it as an embodiment of my previous in-
veution, differing only to theextent of specially
adapting the latterto the use of carbons brou ght
to a gaseous or vaporous condition before be-
ing Lrought in contact with the iron, as dis-
tinguished from the like use of carbons gasi-
fied or vaporized after being applied to the
iron. : ‘

1 ¢laim herein—
. Asastep in the process of finishing sheet-
iron,subjecting the sheets in a close exteriorly-
heated chamber to the action of a hydrocarbon
vapor or gas and superheated steam, sabstan-
tially as set forth.

In testimony whereof I have hereunto set

my hand.
‘ . DEWEES WOOD.
Witnesses: :
J. J. McCORMICK,
CrAUuDIUS L. PARKER.
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UNITED: STATES

PATENT 'OFFICE;\ |

W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA.

PROCESS OF MANUFACTURING PLANISHED SHEET-IRON.

SPECIFICATION forming part of Letters Patent No. 201,260, dated Janunary 1, 1584.
' Application filed June 2, 1853, (No specimens ;.

To all whom it nuay concerm:

Be it known that I, W. DEWEES WooD, a.

citizen of the United States, residing at Pitts-
burg, county of Allegheny, State of Pennsyl-
vania, have invented or discovered a new and
useful Improvement in the Process of Manu-
facturing Planished Sheet-Iron; and I dohere-

. O

by declare the following to be a full, clear,

coneise, and exact description thereof.

My present invention relates to the manu-
facture of a kind of sheet-iron having a sur-
face dark in color, but bright and glossy, and
not liable to oxidation under the influence of
the atmosphere or other usual surroundings
15 or conditions of use. Sheet-iron possessing

these characteristics to a greater or less de-
gree is already known in the art under the
names of  “‘Russia,’’ ‘‘Imitation Russia.”’

¢ Planished,’’ &e., and processes of the manu-

20 facture of the same are described in sundry
patents already granted to me. In the most
,of these processes, and in fact, as I believe, in
all in which by actual use any practical sue-
cess has been attained, the broken-down iron

5 sheets have heretofore been subjected to the

10

acid-sealing operation preliminary to the for-.

mation of a protective coating thereon; but
several years of praciical experience in the
husiness have shown that, with such degree of
care as can ordinarily be secured from mill-
operatives, some sheets will be passed and
worked into final produect, in which the acid
will not be perfectly n utralized or the alkali
will not be completely removed, and, as-a re-
sult, a small percentage of product is liable to
go out, which will not be as free as is desired
from liability to deteriorationinuse. My pres-
. ent process contemplates the entire disuse of
the acid and alkali treatment and provides for
the formation or building up of an oxidized
surface on each sheet and on each side of each
sheet, over and above what is secured in the
ordinary workings of the material employed,
followed by the *‘reviving’’ or reconversion
s of cuch oxidized surface back into metallic

iron, or so nearly to that state or condition

(sometimes called a ‘“nascent” state or con-

dition) that such ** revived’’ or reconverted or

A
Oo
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nascent surface will enter readily into combi- -

nation with or will freely and quickly com-

‘This method of treatment will give a fixed

.to each surface of each sheet a coat or wash:

bine with an oxidizing agent supplied theret
in manner substantially as presently to be de-
seribed, and thereby give an oxide surface

.adapted to protect the shect, which oxidesur-

face being fixed, as presently to be described, 55
is worked by heating and hammering or plan- -
ishing till the desired product is secured.

In working my invcntion, I preferably use,
refined cast-iron, and, by knoin methods, get .
a bloom of a comparatively high degree of 6o:
purity. This I work down by ordinary forg-
ing or rolling operations to sheet form, of
about No. 20 wire-gage, (more or less,) taking
care throughout the operation to keep the ma-
terial clear of free scale; but at the same time 63
I secure the formation on each face of each -

" sheet of a fixed (as distinguished from a free -~

or raised) black oxide coating, and on such '
coating I promote, so far as may be, the for- -
mation of a red oxide surface, and to this end 70
I give to each sheet, while undergoing the. "
rolling operation, a free exposure on both
sides to the atmosphere, changing or opening
up the sheets frequently if rolled in doubles ::
or packs, and also use water on the rolls with 75
considerable freedom, so that it shall run down. -~
on the sheets while passing through, or apply

the water directly to the hot sheet by a brush

or otherwise, but not in such amount as to
cool them through or to interfere seriously. 8o
with their regular and uniform reduction by
rolling. 1f any free scale is raised, it is to be. .
carefully brushed off or otherwise removed.. -

black oxide coating on each surface of each
sheet, and will form more or less red oxide on
the top or surface of the black oxide. The-
sheets thus broken down, and with the -black .
and red oxide coatings thereon, as thus de-
scribed, are allowed to cool, and I then apply

90~
consisting of charcoal-dust, red oxide of irou, .
and suitable liquid—such as water or gil—
made or mixed up thin, so as readily to be ap-
plied with a broom or other suitable imple-
ment, and by the use of which the wash is to
be thoroughly rubbed in, or the Tubbing ae-.
tion isto kept up until the red oxide formed - - .
on the sheet and the ingredients. of the wash =
ave well commingled, and are also distributed 1oc

Q9
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- Wwith a good degree of uniformity over the sar-
face of the sheet, on which they remain as a
thin film or coating. This step inthe process
-is directed especially to the buildi ngup or ac-
cumulation of a comparatively thick coating
of oxide on each face of each sheet, and it dif-
fers from anything previously done to my
knowledge, in this branch of the art, both in
the intentional making of a red oxide oa top
10 of a black oxide by artificial means duaring the
~ breaking-down operation, and also in adding
- thereto an additional quantity of artificially-
applied red oxide, and, still further, in rub-
bing in the artificially-formed and applied red
oxides, with reference to facilitating the opera-
tions next to be described. The pulverized
charcoal is used chiefly to aid in the chemical
operations subsequently taking place. In the
breparation of this wash a finely pulverized or
ground red oxide mag be used; or, if not put
1n at first, the repeated washings and rubbing
of suecessive sheets, and the redipping of the
brush or broom or other implement into the
liguid will soon so impregnate or charge the
5 wash with the red oxide taken from the sheets

Is

20

the work thus far is svell and carefully
enough red oxide will be formed on the

done,
sheets

for the purpose of this invention. The sheets :
are then matched up in packs—say of from |

three to six sheets, more or less, according to
the gage of product desired, and are then
heated in an ordinary or any suitable sheet-
reheating furnace, and rolled, again heated
and rolled in the manner common in doing
such work, until the sheets are brought down
to or approximately to the desired gage. The
first of these heatings should be to or about o
bright red, and subsequent ones to a lower
temperature—say a dull red. During the roll-
ing operations the sheets dre to be opened up
from time to time, to see that they are clear of
- dirt and free secale and do not stick, &e., in
the process of rolling. The sheets,then being
. cold, are again rubbed as before, separately
-and on both sides with a wash of red oxide and

10

water, or with the same wash as previously ;

used, and while they are still wet therefrom I

- throw or sprinkle onto each wet surface a coat-
50 ing of charcoal-dust, preferably somewhat
coarse, till it is well covered at every point—
say, thick enough to cover the surface of the
sheet from sight; or it may be thicker still
-without danger of injurious results. The

55 sheets, as fast as they are thus coated, are
piled one on top of another, till a package is
formed of from, say, twenty to one hundred
sheets, more or less; hut the sheets, when dry,

- "may be thus built up into a package, with in-
po termediate layers of charcoal, if so desired;
but the work ean be done with greater ease
and facility when the. sheets are wet. Such
package.is then charged into a chamber or re-
tort of iron or clay or other suitable material,

65 which is then closed up air-tight and subjeet-
ed to external heat—about a white heat—for

. from, say, four to eight hours. (more or less, jor

that it will answer the purpose in view. If :

. my own invention.
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till the fixed oxide onthe surfaces of the sheets
has, by the action of the carbon of the char-
coal, become revived, or reconverted into 70
metallie iron, or hrought so near to the con-
dition of metallic iron that it is Jjust ready to
come, or on the point of coming, to that con-
dition, and it may then be termed ‘“‘nascent”
iron. " The package is then removed with the 75

-sheets still at a high temperature. Immedi-

ately thereon, and before any injurious effects

are produced by atmospheric exposure, I
quickly remove the refuse material—such as
ashes, unconsumed charcoal. &c.—fromthe face 8o
of each sheet, and simultaneously or immedi-
ately after supply an oxidizing agent to each
revived, reconverted; or nascent surface, so

as to form a black or magnetic oxide thereon,

and before the internal heat of the sheet or 83
the external air ean act to “‘raise’” or free the
oxide so formed I chill or cool the sheet to
such a degree as to arrest farther chemical ac-
tion.. In thisway I get on each surface of each -
sheet a black oxide of uniform quality and go
thickness, dnd fix it so that the sheet is then

in condition for further working. In doing this
work various devices may be employed, and

the right to patent such devices separately,so

far as they may involve invention, is hereby g3
reserved; but, that the present invention may

be the better understood, I will deseribe one
way of doing it, which I particularly claimas of
Overand along each sur-
face of each sheet, as soon asit is uncovered or 100
exposed, I play a series of jets of superheated .
steam under a high pressure, the jets being of
such size and so close together, and stri king

the sheet at such angle, that they will thor-
oughly blow off the waste material remaining 1035
on the sheet, and at the same time will farnish

to the hot sheet such amount of oxygen by
decomposition) as to convert the revived or
nascent iron of the surface, or will form there-

on a black or magnetic oxide over its whole 110
surface, and practically uniform in thickness.
ThisIfollow quickly by an application through -
the use of a sponge, mop, brush; or otherwise,

of cold water, in such manner and amount as

to cool the sheet sufficiently to arrest further 1t 5
chemical action, either from the internal heat ’
of the sheet or from the external air, and by

so doing I fix the oxide so formed as against
any- tendeney to raise or form a free scale;
but other suitable means of doing the same 120
workmaybeemployed. Ordinarilythesheets . -
will still be quite warm, and they may then

be hammered to take out any irregularities—
such, for example, as result from buckling in
cooling. Theyarethen matchedupinto packs 125
as before, charged into a sheet-reheating far-
nace, and raised, say, to a fish-worm red, then"
hammered thoroughly all over by planishing-
hammers in the manner already known in the

art, and this rehecating and planishing opera- 1 30
tion is repeated one, two, three, or more times,
until the desired surface is obtained, whieh is

a_ brilliant blue polished surface. superior in

all respects to the hest Russia. .
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I claim herein as my invention— .

1. In the manufacture of planished sheet-
iron, the improved method of preparing
broken-down iron sheets for subsequent work-
ing, which consists in coating the same with a
wash of red oxide of iron, earbon, and water,
or other suitable liquid, substantially as set
forth, :

2. In the manufacture of planished sheet-
iron, the improved method of preparing the
broken-down iron sheets for subsequent work-
ing, which consists in rubbing up tlie red oxide
formed on the sheets while being rolled and
simultaneously applying and rubbing in an ar-
tificial wash of red oxide, carbon, and suitable
liquid, substantially as set forth. . )

-3, In the manufacture of planished sheet-
iron, the improved method of preparing the
sheetsfor treatment in a.closed retort or cham-
ber, which consists in coating the same with ar-
tificially-applied red oxide and pulverized cax-
bon, substantially as set forth. ,

4. In the manufacture of planished sheet-

iron, the improved method of treating the hot

sheets as they come from the retort, which con-
sists in quickly removing the waste: material
therein, reoxidizing the revived or nascentsur-
face while still hot, and immediately cooling

the sheet by artificial means, substantially as |

set forth.

5. The improved method of cleaning and si-'

multaneously reoxidizing the revived or nas-
cent surface of a sheet previously coated with
an oxide and deoxidized in a closed retort or

chamber, which consists in causing a series of 35
Jjets of superheated steam under high pressure
to discharge or blow on and along the exposed
surface of such sheet while still hot from the
retort or chamber, substantially as set forth.
6. In the manufacture of planished-sheet-
iron, the improved method of treatment em-
bracing the following steps: -first, subjecting
‘the unscaled sheets in packs, with intervening.
layers or coatings of carbon, to the action of a
high heat in a close chamberor retort; second,
causing a series of steam-jets to discharge or
“blow on and along the exposed surface of each
sheet while still hot from the retort or cham-
ber; and, third, arresting further chemical ac-
tion by artificial means, substantially as set
forth. e : .
7. The improvement in the process of mak-
ing planished sheet-iron, which consists in ar-
tificially promoting thereon, substantially as
described, the formation of an oxide surface, 53
reviving such oxide surface. reoxidizing such - -
revived ornascent surface, and fixing the oxide
so formed, with intermediate heating and roll-
ing and final heating and planishing, substan-
tially as hereinbefore set forth, - 60
Intestimony whereof Thave hereunto set my
hand.
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. DEWEES WOOD.

Witnesses: _ ‘
R. H. WHITTLESEY,. -
C. M. OLARKE,
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- Unrtep States Patent OFFICE,

W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA.

FEED-TABLE FOR HAMMERING-MACHINES.

SPECIFICATION forming part of Letters.Patent No. 298,611, dated February 12, 1884.
B Application filed Septerﬁber 26, 1823, (No model.) _ ’

To all whom it TRQY CONCerm :
Be known that I, W. DEWEES WooD, a
citizen of the United States, residing at Pitts-

- burg, county of Allegheny, State of Pennsyl-

I0

vania, have invented or discovered a new and
useful Improvement in Feed-Tables for Ham-
mering-Machines; and I do hereby declare
the following to be a full, clear, concise, and
exact description thereof, reference being had
tothe accompanying drawings, making a part
of this specification, in which—like letters in-
dicating like parts—

Figure 1'is a plan view of my improved

~ feed-table, the upper part of the hammer be-
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ing removed and the hammer-frame being
shown in’section. - Fig. 2 is an end view of
one-half of the table. Fig. 8is aside view of
one-half of the table, the gear-wheels and
idlers being indicated by dotted lines to show
their relative arrangement. , :
It is necessary, as the final step in the manu-
facture of Russia orplanished sheet-iron, that
the sheets should be subjected in packs to an
equal and uniform hammering one or more
times over the whole surface, in order to pro-
duce the bright polished surface characteristic
of this kind of sheet-iron. It has been found
necessary, in order to produce good and uni-
form results in this hammering operation, to
use a hammer the face area of which is- con-
siderably less than the area of the sheets to be
hammered, that is less in length and width;
consequently, in the use of such a hammer, it
is necessary to move the packs of sheet-iron
longitndinally and transversely across the
anvil of the hammer in order to bring every
part of the sheet under the action.of the ham-
mer. :
My invention relates to feed-tables to be
used in connection with a suitable hammer,
for the purpose of moving the packs horizon-
tally and transversely across the hammer and
at any desired speed, and as far ateach move-
ment as may be desired; and to this end my
invention consists, in general terms, of aseries
of suitably-driven feed-rolls mounted on car-
riages located one on each side of the hammer
or anvil, and constructed to move back and
forth along the sides of the hammer on suit-
ably-arranged ways. : '
A indicates the anvil, and a the standard, of
& power-hammer suitable for the purpose, the

hammer used being that shown in patent to
T. R. Morgan, No. 231,185, dated August 17,
1880. On each side of the anvil A are ar-
ranged on a suitable foundation, B, two par-
allel rails, tracks, or ways,; b. On these tracks
run the trucks or carriages C C. Asthe two
trucks are constructed exactly alike, the de-
scription of one of them will be sufficient.
On the axles of the truck-wheels ¢ is mounted

35

60

the frame or bed ¢, and to this frame or bed - °

are attached the side bars, d, which are ren-
dered more rigid by rods &, which extend
across the carriage and through the side bars,
nuts being secrewed upon the rods.against the

65

side bars. In theseside bars, d, are mounted -

the shafts of the feed-rolls e, the bearings of
the shaft being lengthened by flanged collars
d@’, bolted onto the inner side of the side bars,
d, as shown by sectional view at the left hand
of Fig. 1. Af the end of the table toward the
anvil is bolted to the side bars, d, the trans-
verse bar f, which prevents the sheets of the
pack from sagging down between the last feed-
roll and the anvil.
the longitndinal bars g, which pass along the
grooves ¢ in the feed-rolls ¢ and prevent the
sheets from sagging down into said grooves,
which are formed in-the rolls for the purpose
of receiving the two prongs1 2 of the lifting
device H, which is used for placing the pack
on the feed-rolls. These longitudinal bars ¢
are further supported by the rods &, which

‘pass through them, the bars being retained in

place by nuts on the rods.

On the shafts of the feed-rolls, which pro-
ject beyond the side bar, d, on one side of the
carriage, are mounted gear-wheels %, which
mesh with idler-géars /', mounted on the side
bar, d. Through one of these idler-gears &’
passes the shaft &, the gear and shaft being so
splined together as to allow the gear to move
longitudinally on the shaft, but to revolve with
it.” Omneend of this shaft & is mounted in suit-
able bearings, 7, and has keyed to it between
these bearings ! a pinion, m, which meshes
with a pinion, #, on a short shaft, o, mounted
in bearings p. This shaft o is also provided
with another gear, q. To revolve this gear ¢,
and by means of it, through the shafts and

"gears described, the feed-rolls ¢, first in one

direction and then in a reverse direction, a
rack, r, sliding on ways w, whichare provided

Attached to thisbar f are.
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with frietion-rolls s, is reciprocated back and | the feed-volls, the prongs of the lifting device

forth by a hydraulic ram, D, whose piston-
rod is connected with the rack. - This rack is
connected to a similar rack, +/, and gives the
requisite movement to the mechanism corre-
sponding to that above deseribed mounted

on the other carriage, C'. - To give to thecar-

riage the transverse motion ayolxe, E, secured
to the piston - rod of a hydlauhc mm (not
shown, but similar to that shown at D,) 'is at-
tached to: one side of each of the carriages C
C' by beams ¢ .
the weight of yoke 1, the center of the yoke
is supported. by rollers x on rails y. . By the
above mechanism a transverse motionisgiven
tothe carriage. Secured to the standardse,
and: extending from said standards to each
side of the anvil, are plates ¢, which support
the pack on each: side of the anvil and be-
tween the volls of the carriages.

It will be observed that the feed-rolls of the
carriages and the carriages themselves have a
simultancous and equal motion inlike diree-
tions, the feed-rolls moving the packs longi-
tudinally of themselves across the anvil, and
the carriages carrying the packs transversely
across the anvil or across the line of feed, and
that ‘both - motions may be reversed by a re-
versal of the stroke of the pistons.

The side bars, d d, of one of the carriages
may be extended, :md, passing by the anvil,

be united to the barsd d of the othercarriage, :

and the gearing of one carriage be connected
to that ot the other carri age by a train of idler-
gearing, and in such a construction only one
of the racks » »" would be necessary, and the
shafts and gears now used to transmit motion
to the gears on one of the carriages would also
De omitted.
The operationof the appdmtus isas follows:

The packs are taken upon the prongs of the
lifting deviee, and by them deposited upon

To relieve the beams ¢t of

dropping into or passing along the grooves of
the feed-rolls, and on being relieved of the
weight of the pack are easily withdrawn.: The
feed-rolls are then set. in meotion by the hy-
draulic ram D, feeding forward the packs un-
derthe hammer. Thenthecarriagesaremoved,
carrying the packs transversely under the
hammer, and by alternating these movements
of the rolls and carriages, or reversing, if nec-
essary, every part of the surface of the packs
is-successfully presented to the action of the
hammer, and the operation is repeated orcon-
tinued as often or as long as may be desired.

What I elaim as my invention is—

1. In a machine for hammering sheet-iron,
the combination of the anvil A, the recipro-
cating carriages ' C C, the rolls ¢, mounted in
said carriages, means: for reciprocating said
carriages, and 1eans for rotating the feed-
rolls, substantially as shown and described.

2. In a machine for hammering sheet-iron,
the combination of the anvil A, the recipro-
cating'carriages CC,thefeed-rolls e ¢, mounted
in said carriages, the gear-wheels 7, and idlers
I/; the reciprocating rack », means for trans-
mitting motion from:rack to the gears and
idlers, and means for reciprocating the car-
riages, substantially as shown and described.

3. The combination of the carriage C, the
feed-rolls ¢, provided with grooves ¢, the lon-
gitundinal ‘and transverse bars 97, the gears
and idlers % and ¥/ , and the means for rotating
said gears and idlers, subsmntmlly as shown
and described.

In testimony whereof I have hereunto:set
my hand.

W. DEWEES WOOD.

Witnesses:
D. S. WorLcory,
R. H. WHITTLESEY.
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UNITED STATES PATENT OFFICE.

W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANTA.

APPARATUS FOR TREATING SHEET<IRON.

. e

SPECIFICATION forming part of Letters Patent No. £94,559, dated March 4, 1884.
Application filed September 26, 1383, (No model.)

To all whom it mvay concern: :

Be it known that I, W. DEWEES Woob, a
citizen of the United States, residing at Pitts-
burg, county of Allegheny, State of Pennsyl-
vania, have invented or discovered a newand
useful Improvement in Apparatus for Treat-
ing Sheet-Iron; and I do hereby declare the
following to be afull, clear, concise, and exact

~ description thereof, reference being had to the
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‘my apparatus.

accompanying drawings, making part of this
specification, in which—like letters indicating
like parts— v

Figure 1, Sheet 1, is a perspective view of
Fig. 2, Sheet 2, is anénlarged
detail view, certain parts being shown in sec-
tion. Fig. 3, Sheet 2, shows the hinged joint,
the side of the joint being broken away to
show the steam-ports. . :

In an application, No. 96,919, filed June 21,
1883, T have described and claimed a process
of manufacturing what is known in the arb
sometimes as ‘‘Russia’? and sometimes as
*‘planished’” sheet-iron. This process eon-
sists, in general terms, in forming or building
up on the surfaces of the sheeta comparatively-
heavy oxide coating, which is subsequently
“revived,” as it is called, or converted into
nascent iron, and which latter is converted
into a black or ‘magnetic oxide, such that by

 subsegent heating and hammering the de-

scribed polished sarface is produced.. One of
the steps of this process consists in subjecting

the sheets, just as they are taken from the re-

heating or annealing furnace, and at a bright-
red Leat, and covered with -ashes and uncon-
sumed charcoal—with which latter material

they were packed previously to being heated
.or baked—to the action of superheated steam,

thereby producing a black or magnetic oxide
on the snrfaces of the sheets. - The sheets are
then immediately-to be chilled or cooled, so
as to reduce the surface of the sheetsto a tem-
perature below that at which any further ox-

idation or injurious action under atmospheric

influence can take place. This chilling may
be effected in various ways-—as, for instance,
sponging off {he sheets with cold water, or by
means of broom or sprinkling device-attached
to the steam-applying apparatus. - :
My present invention relates to an appara-

‘tus for applying steam against or on the sheet- -

iron, and for sprinkling and cleaning off the

sheets after being acted on by the steam,

The sheets are taken from the furnacein packs
composed of fifty or sixty sheets, more or less,
and immediately, while at a réd heat, placed
upon asuitable bed, A, and then successively
subjected on one side to the action of super-
heated steam, chilled,and cleaned. The sheets

-are ‘then turned over onto an adjoining and

similar bed, and the other side of the sheet is
similarly treated. =~

To insure a complete and un.form distribu-
tion of the steam, I employ a transverse hori-
zontal pipe, a, of a length at leastequal tothe
breadth of the sheets, and provided with per-
forations or fan-tailed nozzles o/, which are
constructed with long narrow slits, so that the
steam will be directed and distributed in broad
thin sheets against or on the sheets, so as to
be applied with practical uniformity over the
entire surface. The perforations or nozzles are
arranged insuch close proximity to each other
that the sheets:of steam will cross each other,
and at such angle to the sheets that the ashes,
&e., will bé raised up and blown off from the
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sheets by theaction of the steam,thereby insur-

ing the contact of the steam with every part’
of - the surface of the sheet. This transverse
pipe « is:connected by a short elbow, ¢, toone
part-of a hollow hinged coupling, d, which
may be of any known construction suitable
for the purpose, the one shown in Fig. 3 be-
ing of the swing joint style or pattern, where-
in the abutting walls or diaphragms @ are
provided with ports or openings, d, which, by
turning one part of the coupling, canbebrought
into register with each other. By this con-
struction I enabled to cause a flow of steam

-from the nozzles «’ by a slight turn of one part

of the coupling on the rod @, which holds the
parts of the coupling together. Theother part
of this coupling d is connected by an elbow
to the long vertical pipe e, which,at its upper
end,is connected by a hollow hinged coupling,
J; to: one end of a lorizontal pipe, ¢. The
other end of this pipe ¢ is also connected by
a similar hollow coupling, f’, to the pipe é,
which is connected with a suitable steam gen-
eratorand superheater. By this arrangement
of pipes and couplings I am enabled to raise
and lower the ‘transverse pipe a, to bring it
the proper distance from the pack on the ta-
ble A. The pipe ¢'is of such a length and is
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pivoted at such a distance from the bed A | changed without any substantiali departure

that the are of the cirele in which: the trans-

verse pipe « swings: is practically parallel to

the bed. :

o swing'the transverse pipe « and to turn
itvertically in its hinged couplingd, I employ
the handle g, attached to the:elbow ¢ between
the ‘coupling and the transverse pipe. 'Tothe
handle g, just in‘the rear of the elliow ¢, i se-
cured a short pipe-elbow, &, to the upper end
of ‘which is attached a length of hose, ', lead-
ing to a suitable water-supply. The other end
of this elbosw I is suitably secured to one of a
pair of clamp-bars; I, arranged parallel tothe
transverse pipe «, and between these clamp-
bars is secured the:broom m; the two bars of
tlie clamp ‘being drawn ' together by suitable
bolts and nuts. - On each sideof this broom,
and at the topthereof, are arranged:transverse
perforated pipes: n ‘and o, by which water is
supplied and: directed on the broom: in such
quantities as to keep it thoroughly wet.: iThese
transverse water-pipes » and o arve supported
byand connected to the pipe-elbow i by means
of short pipes p and ¢..' To hold these devices
at the proper heightandaid in'adjusting them
up and down, T'attach to the handle g a chain,

-, which passes up over a pulley, 5, and down
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over another pulley, ¢, and has a weight, e,
attached to its free end. In the pipes ¢ andh
are arranged stop-cocks @ and g, whereby the
flow of steam and water is regulated: - After
the sheets are placed on'the bed Ajthe work:
man ‘slightly raises :the handle g to turn one
part of the coupling d, thiereby bringing the

‘ports ¢ into line with:each other; and allows

ing the steam to escape from the nozzles. He
then swings the whole device forward over the
sheets, thus directing the steam to every part
of the sheets and insuring a uniform forma-
tion of a black or magnetic oxide over the
wholesurface. Thebroom,which immediately
follows, chills the sheets on the side under op-
eration and sweeps off from the sheets all the
residue of ashes and unconsumed charcoal
thereon, leaving the sheets in condition for fur-
ther operation. The broom, in addition to
cleaning off the sheets, acts as a distributer of
the water, bringing it into contact with every
part of the sheet, but in such limited quanti-
ties as to chill only the surface under opera-

- tion. Thislimited cooling is important, for the

55

reason that the other sides of the sheets are to
be similarly treated.

In some respeets the construction of the de-
vices thus described may be modified or

from the scope of the present invention, and
more particularly as regards the form and dis-
tribution of the jet openings or nozzles forthe
supply and distribution of the superheated
steam, and as regards the construction of the
water-distributing mechanism,

What I claim herein as my invention is—

1. In an apparatus for treating sheet-iron,
the combination of a steam supply and distrib-

uting ' mechanism and a cooling or chilling.

mechanism, arranged for operationin imme:
diate suceession along the surface of the sheet
under treatment, substantially asset forth.

2. 'An apparatus for applying superheated
steamtosheet-ironsurfaces, havingatransverse
pipe, a, provided with suitable jet-openings,
for the uniform distribution of the:steam over
the surface of ‘the sheet, and a valve, .d, for
turning on or shutting off the steam-supply, in
combinationwith means for opening and clos:
ing the valye at will and reciprocating the
transverse pipe over the surface of the sheet,
substantially as set forth.

3. In an apparatus for treating sheet-iron,
the combination of the steam supply and dis-
tributing mechanism, a water supply and dis-
tributing mechanism, and a mechanism for
sweeping off ‘the sheets by frictional contact
therewith, arranged for operation along the
surfaee of the sheet under treatment, substan-
tially as set forth.

4. In an apparatus for treating. sheet-iron,
a steam: supply and distributing mechanism
and@ a water supply and distributing mechan-
isnyconnected with the same operating-handle,
¢, in combination with a flexible supply to
cach, substantially as set forth.

5. In an apparatus for treating sheet-iron,
the combination of the transverse pipe «, hav-
ing perforations or nozzles, the pipe ¢, the per-
forated pipe o, and the hose I/, substantially
as set forth. :

6.-In an apparatus for treating sheet-iron,
the combination of the transverse pipe ¢, hav-
ing perforations or nozzles, the hinged and
ported coupling d, the pipe e, the perforated

pipe o, the flexible pipe #, and the handle g,

substantially as set forth.

Intestimony whereof I have hereunto set my
Thand.

W. DEWEES WOOD.

Witnesses:
D. 8. WoLcoTT,
R. H. WHITTLESEY. -
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UNITED STATES

PAaTENT OFFICE.

- W. DEWEES WOOD, OF PITTSBURG, PENNSYLVANIA.

METHOD OF MAKING SHEET-IRON.

'SPECIFICATION forming part of Letters Patent No. 310,354, dated January 6, 1885.

Application filed May 13,

To all whom it may concern :
Be it known that I, W. DEWEES WooD, a
citizen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
" Pennsylvania, have invented or discovered
_certain new and useful Improvements in the

Manufacture of Planished Sheet-Iron,of which
-improvement the following is a specification.

In Tetters Patent No. 291,260, granted to
me January 1, 1884, T describe and make claim
to certain improvements in the process of man-

-nfacturing planished sheet-iron, in which, af-
- ter the sheets were broken down to about No.
+ 20 wire-gage, (more or less,) means were em-
' ployed for promoting thereon the formation
of a red oxide, and after which the sheets in
‘packs were heated and. rolled to about the
gage required in the finished product, and
_they were then treated first by packing in
charcoal and baking and then by superheated
steam, followed by heating and hammering,
all substantially as set forth in said patent.
The article thus produced possessed a highly-
finished dark-blue glossy surface, perfectly or
almost perfectly uniform in tint and glance.
In such manufacture it has been usual to em-
ploy chilled-metal rollshaving highly-polished
surfaces, and to the use of such rolls the pres-
ence of the uniform fine smooth surface is
ilargely due. In this kind of product a fin-
(ished surface somewhat mottled in appear-
rance is desirable, as thereby not only are its
‘salable qualities improved, but also, T find,
that under some conditions of use it is more
“durable and lasting. I have discovered that
by varying this process in so far as to roll a
portion of the sheets, say about one-third,
(more or less,) by the use of soft; rolls, or rolls
-made of mixed or mottled pig metal, thus re-
duecing them from, say, No. 20 wire-gage to or
;approximately to the gage of the finished pro-
‘ducts, I secure on such shdets a roughened
effect or mottled appearance, such that by
then packing these soft-rolled sheets between
the hard-rolled sheets the desired mottled or
dappled effect or appearance may be imparted
to the whole pack, or to all the sheets of the
pack; hence, in working the present inven-
tion, and commencing at the point indicated,
I employ one, two, or more trains of rolls,

1884. (No specimens.)

sufficient in number for the rolling and redue-
ing of, say, two-thirds of the sheets, (more or
less,) such rolls being chilled and having each
a highly-polished surface. Xor the rolling
and reduction of the rest of the sheets, say
about one-third, (more or less,) I employ a
trainor trains of what are commounly known as
*‘soft rolls,”” the same heing made of mottled
iron. These latter, partly in consequence of
wear, soon become so roughened or mottled
on their surface as to impart a somewhat
roughened or mottled surface to such sheets.
Then in packing the sheets in charcoal or
other material preliminary to baking, I ar-
range them alternately—that is to say, two
sheets of hard-rolled, then one of soft-rolled,

and'so on in succession until the pack is com-

pleted, after which the operations of baking,
cleaning, &c., are carried on as described in
the patent above referred to, or in other man-
ner, as may be desired; but in any event the
operation of hamwmering and heating alter-
nately must be employed to get the desired
fipish; or, in other words, after the baking is
done the sheets are to be hammered, either

with or withont some other intermediate treat-

ment, so that as a result of heating and ham-
mering the desired planished surface may be
produced: Ihave found in practice that with
the sheets thus alternately arranged the mot-
tled effect imparted to the soft-rolled sheets
will in the final hammering be transferred, in
part at least, to the hard-rolled sheets; and still
further, the hard-rolled sheets reacting on the
soft-rolled sheets lessen or reduce the mottled
effect previously imparted to them by the soft
rolls. Consequently it will be seen that I se-
cure in this manner a uniform mottled effect,
not excessive in amount or degree, and one
closely approximating or identical with that
found in imported Russia sheet-iron.

‘While I believe the best results are secured
by proportioning the sheets one-third and two-
thirds, and alternately arranging them by twos
and ones, as above stated, I do not limit my-

-self in this regard to any definite proportion,

as good results may be attained by changing
these proportions to one-fourth and three-
fourths or one-half and one-half, or other-

wise, as may be desired; nor do I limit my- roo
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self as regards other features of the process,
such as the artificial formation of an oxide
before rolling or the use of steam after rolling,
it only being essential that after the breaking-
down operation, and before the final baking,
some of the sheets be worked or reduced on
soft rolls, so as to give the desired mottled
surface thereon, and the rest of the sheets be
worked and reduced on hard-chilled rolls,
and that such sheets be alternately arranged
in any desired order or number preliminary
to baking or heating and final hammering, or
an equivalent finishing operation by the use
of rolls.

I claim herein as my invention— - :

The method of imparting a mottled appear-
ance or surface to planished sheet-iron by
redueing a portion of the sheets in- soft rolls
and another portion in hard rolls, and alter-

‘nately arranging such sheets in packs prepar-
‘atory to final hammering or rolling, substan-

tially as set forth.
In testimony whereof I have hereunto set
my hand.
W. DEWEES WOOD.
‘Witnesses:
R. H. WHITTLESEY,
DarwIN S. WoLcorT.
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UNITED STATES

PATENT OFFICE

W. DEWEES WOOD, OF McKEESPORT, PENNSYLVANTIA.

IMPROVEMENT IN THE MANUFACTURE OF SHEET-IRON.

Speciﬁcétion forming part of Letters Patent No-. 137,585, dated April 8, 1873 ; reiesue No. 5,474, dated
July 1, 1873 ; application filed Jure 18, 1873.

To all whom it may concern:

Be it known that I, W, DEWEES Wo0D, of
MecKeesport, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Manufacturing
Sheet-Iron; and I do hereby declare the follow-
ing to be a full, clear, and exact description
thereof.

My invention consists in the mode of finish-
ing sheet-iron by, first, securing a non-oxidiza-

ble surface, in the manuer hereinatter set

forth; second, rolling and annealing; and,
third, hammering in packs while cold.

To enable others skilled in the art to make
and use my invention, I will proceed to de-
seribe the same. :

The iron, after being broken down into
sheets by rolling, is cleaned of its scale by

“acid and alkaline baths, and washed with hot
water in the manner usually practiced in the
art, or the scale may Dbe removed by other
suitable process. The sheets are then imine-
diately placed in a hot-air oven and thoroughly
dried ; and, while still warm and free from
rust, they are plunged into a bath of graphite
and oil, or an equivalent mixtare of carbona-
ceous matter ground in oil, of suitable con-

- sistency for coating the sheets therewith. The

sheets are then rolled in packs of three or

more at a good rolling-heat. After they are
trimmed and annealed, I arrange them in
packs of, say, from ten to one hundred, more

or less, and, while cold, subject such packs to

the operation' of hammering over their en-
tire surface. With a system of hammers op-
erating at the rate of, say, twenty to forty
blows per minute, a medinm-sized pack can
be ordinarily hammered sufficiently in about
ten minntes, more or less, so as to impart to
the sheets a polished surface superior to that
of the best Russia sheet-iron.

The graphite and oil may be applied sep-
arately, if so desired.

“What I claim as my invention, and desire
to secure by Letters Patent, is—

In the process of finishing sheet-iron, the
combination of thefollowingsteps: Iirst, eoat-
ing the sheets separately with a mixture of.
graphite, or other carbonaceous matter ground -
in oil; second, rolling and annealing; and,
third, hammering in packs while eold, sub-
stantially as set forth. B

In witness whereot I, the said W. DEWEES
WooD, have hereunto set my hand.

W.DEWEES WOOD. - -

Witnesses: ‘

F. STANDISH,
T. B. KERR.
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UNITED STATES

Pa1ENT OFFICE.

. WILLIAM ROGERS, OF PITTSBURG, PENNSYLVANIA, AND WILLIAM H.
. ROGERS, OF WHEELING, WEST VIRGINIA.

MANUFACTURE OF PLANISHED SHEET-1RON.

SPECIFICATION forming part of Letters Patent Mo, 380,822. dated April 10, 1888.

Application filed March 9, 1887,

To all whom it may concern:

Be it known that we, WILLIADM RoGERS, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, and WrIrr1am H. Rog-
ERS, of Wheeling, in the county of Ohio and
State of West Virginia, have invented a new
aud useful Improvement in the Manufacture
of Russia or Planighed Sheet-Iron; and we do
hereby declare the following to be a full, clear,
and exact deseription thereof,

Our invention relates to the manufacture of
what is known in the art as ‘““Russia sheet-
iron,” this sheet-iron having a polished sur-
face or skin which protects it from rusting,
and at the same time adds greatly to its ap-
pearancs, so that it is in great demand for the
manufacture of stoves, stove-pipe, and other
light sheet-metal ware.

It is well known thatin the rolling of sheet-
iron a scale or surface of metallic oxide is
formed on the surface of the rolled sheet, this
scale adhering only partially to the metallic
iron; and in case the sheet is heated, or is
exposed for any long period, the scale either
becomes loosened from the surface of the
metal and a new surface of oxide is formed
thereon, or the oxide gradually penetrates
into the body of the sheet, as the scale is not
permanently attached to the body of the sheet
and does not sufficiently protect it. It is well
known, however, that metallic oxide—such as
the scale formed on and falling from the sur-
face of blooms or rolled metal during the roll-
ing operation—is not affected by the atmos-
Phere, and that it may be exposed for a long
period in the presence of moisture without
losing its color or being further affected

iron—such as the ordinary A meriecan polished
or imitation Russia sheet-iron—it has been
customary to remove this scale from the body
of the sheet by pickling operation, the acid
eating off the scale and exposing the metallic
body of the sheet, and by suitable means a
coating being formed on the surface of the
pickled sheet, this coating acting to some ex-
tent to protect the metal from further oxida-
tion; but the sheet metal heretofore manufac-
tured is found to be less durable than the
genuine imported Russia sheet-iron, It is be-
lieved that the best protection to the surface

Serial No. 230,211, (No model.)

of the sheet is to have permanently united
thereto a coating or ““hide’’ composed largely,
if not entirely, of the black magnetic oxide of

iron, as such oxide, having absorbed the maxi- 5

mum quantity of oxygen, has no tendeney to
undergo a further change, which is the great
objection to miost of the American - made
“Russia’’ iron.

The object of our invention is to utilize the
oxide or seale eoating formed on the sheet dur-
ing the rolling by increasing the thickness of
the seale coating and changing its condition to
that of the magnetie oxide and uniting this
oxide coating securely to the sheet. This we
accomplish by inclosing the sheets as they
come from the rolls in a box, so that a certain
amount of air may have access to the gheets,
placing between the sheets a layer of fine char-
coal, and heating said box and contents to
about a red heat, and while hot hammering
the sheets in the box, then reheating the sheets
in an air-tight box and hammering the same
in the box to unite the coating securely to the
sheets, as will be more fully hereinafter set
forth.

To enable others skilled in the art to prac-
tice our invention, we will describe the same
more fully, referring to the accompanying
drawing, which shows a perspective view of
the inclosing sheet-metal box containing the
pack of sheet metal to be treated.

In practicing our invention a sheet-metal
box is formed capable of holding about forty
to sixty sheets and so constructed as to admit
a small amount of air.

The box may be of any desired form, that
shown in the drawing being well adapted for
the purpose. This box is made with its sides
a and bottom from one sheet of metal, in the
manner well known to-those skilled in the art,
the upper edges of the sides being bent over,
as ata/, to form a seam with thelid or cover b
when the latter is put in place after the sheets
have been laid in the box. The ends of the
box are bent outward, as at ¢”, so that when
the lid or cover b is slid in under the edges o’

of the sides these ends can be bent over the

end of the lid, as at ¢’. The sides and end
seams thus formed allow, during the heating
of the box and contents, sufficient air to enter
the box to accomplish the desired purposes,
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and when the box is placed under the hammer
the seams o’ and ¢’ will be forced down on the
box, closing it, so that the air does not have
access to the contents of the box during the
hammering operation.

The sheets of metal are laid in the box, a
sprinkling of charcoal being placed between
each sheet for the purpose of preventing the
sheets from rubbing on each other and thus
grinding off the scale, and to prevent any pos-
sibility of the sheets welding together when
heated. ' After from forty to sixty sheets have
been so placed in the-box the cover or top of
the latter is secured in place and the whole
charged in a suitable heating-furnace, when
the box is raised to a red heat and kept for
about fifteen or twenty minutes. During this
heating operation the air passing in on the hot
iron still further oxidizes the same and in-
creases the thickness of the coating or hide,
and at the same time causes the coating to
form an intimate union with the metal, so that
when the box and contents are taken out while
hot and hammered the hide or oxide coating
will be fastened to the metal of the sheets, so
that it will not scale off. Thishammering op-
eration is commenced upon the box while the
metal is hot and continued until the metal has
cooled to a black heat, the hammer preferably
striking quick sharp blows over the surface of
the box. The sheets are held together by the
box so that they do notrubupon each other and
become distorted by the hammering operation.
‘When the hammering operation is completed
and thesheets cooled, the latter are taken from
the box and carefully examined, those on the
outside the pack and those in the pack which
show an irregular and imperfect coating being
laid aside, to be again subjected to the treat-
ment heretofore described, the remainder be-
ing placed in an air-tight box with a sprink-
ling of charcoal between each sheet; and for
the purpose of cutting off all access of oxygen
or air to the sheets and neutralizing the effect
of the carbon on the oxide coating of thesheets
during the heating operation the sides and
ends of the box are packed with wet wood,
wetsawdust, or sawdust soaked with oil. The
box and its contents are then closed securely,
s0 as to be as near air-tight as possible, and
charged into a suitable furnace, where it is
raised to a red heat and kept for some time,
when the box is taken out hot and hammered
until the sheets are at a black heat. After
this final hammering it will be found that
the sheets are covered with a uniform coating,

. which is highly polished and permanently at-
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tached to the sheet, so that it will not peel off.

The effect of the wet wood or sawdust on
the sheets is not yet determined; but we think
the steam produced by the heating of the same
neutralizes the reducing effect of the charcoal
on the sheet, and in some way produces the
necessary change in the nature of the coating,
80 as to get a substantially black oxide coat-

ing. As the sheets are separated by the ecar-

380,822

bonaceous material, there is no liability of .

their adhering to each other when subjected
to the hammering operation at a high heat;
and this ecarbonaceous material acts in connec-
tion with the force of the blows to which the
packs of sheets in the box are subjected. to
polish the outer surface of the oxide skin on
the sheets and impart a fine polished surface
thereto, while at the same time this carbona-
ceous material between the sheets acts to im-
part to the sheets formed the mottled appear-
ance which is found in the genuine Russia
sheet metal, the sheets being rendered slightly
uneven on aceount of the carbonaceous mate-
rial between the sheets, which cannob practi-
cally be held in a perfectly smooth layer or a
layer of even thickness between the sheets.
The size of these slight indentationsimparting
the mottled appearance to the sheets may also
be varied to some extent by the size of the car-
bon particles employed between the sheets,
coarse particles increasing this mottled effect.
Practical use has shown that the oxide surface
may in this manner be permanently secured
to the body of the sheet, and that a highly-
polished surface may be formed on the sheets,
which is permanent and which adds greatly
to the appearancethereof. Asthesheet metal
is not subjected to the ordinary pickling op-
eration and no acid is employed in the treat-
ment thereof, it is evident that the metal of
the sheets is not liable to rust under the sur-
face of the protective coating or skin formed
thereon, and that for this reason a much more

durable surface for and polish to the sheet-

metal is obtained. The cost of treating the
sheets in the manner above described is not
great, requiring only the inclosing of them in
the sheet-metal box, the heating of the box,
and the hammering operation, which is much
more simple than the ordinary treatment by
means of which a polished protective coating
has heretofore been formed on sheet metal.
We also find that the quality of metal is
greatly improved by our method of treatment.

‘What we claim as our invention, and desire
to secure by Letters Patent, is—

1. The herein-described process of forming
a protective coating on sheet metal, consisting
in heating the sheets while permitting the
access of oxygen thereto, so as to form an ox-
ide coating thereon or increase the coating
thereof, hammering said sheets while in a
heated condition, and finally reheating the
sheets to a red heat while protected from the
atmosphere, and subjecting the sheets while so
protected and heated to a hammering opera-
tion, substantially as set forth. ,

2. The herein-described step in the art of
forming a protective coating on sheet metal,
congisting in taking ordinary sheets of metal
and heating them,while permitting the access
of oxygen thereto toincrease the thickness of
the oxide coating thereon, and then hammer-
ing the sheets while hot and inclosed ina box,
substantially as set forth.
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3. The herein-described step in the art of
forming a protective coating on sheet metal,
consisting in inclosing the ordinary sheets of
metal in a box, heating said box, while per-
mitting the access of asmall amount of air to
the sheets therein, and then hammering said
box and the contents while hot, substantially
ag set forth.

4. The herein-described step in the art of
forming a protective coating on sheet metal,
congisting in inclosing sheets having an oxide
coating thereon in an air-tight box, heating
the same, and finally hammering the box and
contents while hot, substantially as set forth.

5. The herein-described step in the art of

forming a protective coating on sheet metal,
consisting in raising sheet metal having an
oxide coating thereon to a red heat while pro-
tected from the atmosphere, and subjecting
the sheets while so protected and heated to a
hammering operation, substantially as set
forth. :

In testimony wheréof we, the said WILLIAM
RoGERS and WILLiaM H. ROGERS, have here-
unto set our hands.

WILLIAM ROGERS.
WILLIAM H. ROGERS.
‘Witnesses:
NEeLLIE HENRY,
HArDY HENRY.
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