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Application filed December 12, 1885,

To all whomy it may concerm:

Be it known that I, RicHARD G. Wo0O0D, re-
siding at MeXeesport, in the connty of Alle-
gheny and State of Pennsylvania, a citizen of
the United States, have invented or discov-
ered certain new and useful Improvementsin
the Manufacture of Planished Sheet-Iron, of:
which improvements the following is a speci-
fication.

In the accompanying drawing, which forms
part of this specification, is shown a longi-
tudinal vertical section of a furnace suitable
for carrying out my invention.

My present invention relates more particu-
larly and chiefly to an improvement in the
process described in Letters Patent of the
United States No. 291,260, granted to W.
Dewees Woods, January 1, 1884, and more
particularly to that part of said proeess which
may be termed the ‘‘baking operation,” in
which the sheets, being coated with red oxide,
arve piled one on top of another with interme-
diate layers of pulverized charcoal or char-
coal-dust until a package is formed of, say,
from twenty to one hundred sheets, more or
less. Such package is then charged into an
open chamber or retort of iron or clay or
other suitable material and subjected to a
high heat for from four to eight hours, more
or less, substantially in the manner and with
reference to the result therein set forth. This
feature of the operation deseribed in said
patent is more particularly set forth on page
2 of a printed copy of the same,at the bottom
of the first column and the top of the second.
By reference to said patent it will also be
seen that one purpose of the charcoal thusin-
troduced between the sheets is to revive or
convert the oxide surface of the sheets into
metallic iron, or bring it so near to the con-
dition of metallic iron as to be in what may
be termed a ‘‘nascent state.”” 1 have dis-
covered that by the use of natural gas in
the retort or oven as a heating agent in the
operations just referred to, such gas, while
undergoing combustion and while acting in
oven as a heating agent, is also peculiarly
adapted to act at the same time as a chemical
agent,reviving or reconverting the oxide pre-
viously formed on the surface of the sheets.
The chemical action of the charcoal is so well
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understood that it need not be farther ex-
plained. Thenaturalgas, thegeneral formula
of whieh is CH,}C,H, 4+ H, is by combustion
converted into carbonic oxide and water. The
former of these ingredients combines with
the oxide surfaces of the iron in like manner,
it is believed,as the carbonic oxide ordinarily
evolved in the combustion of the charcoal, and
hence to this extent furnishes simply an ad-
ditional reducing agent in performing the
chemical work referred to. The hydrogen of
the gas having a still greater affinity for the
oxygen present in the surface oxide attacks
and eliminates the same with still greater
readiness and rapidity than the carbonic ox-
ide alone, so that in this way and by the use
of this agent the chemical effects desired—
namely, the reviving of the oxide surface—is
more quickly and effectively secured; and it
is also true that in so far as the charcoal in-
troduced between the sheets is in a granular
state or one of comparatively coarse sub-di-
vision, the pores or interstices thereof pro-
vide an open path through which the ingre-
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dients of the natural gas find ready access to -

the oxide surfaces of the sheets, whereby their
reducing or reviving action is correspond-
ingly facilitated.

I omitted to state above that it is well in
most cases to lightly cover the packs of sheet-
iron ends, sides, and top with coarse granu-
lar charcoal, though this does not of itself
constitute any part of my invention, except
as the natural gas co-operates therewith in
the reducing or reviving work above referred
to. I also include, as within the invention
which I desire to protect, the like use of nat-
ural gas in the treatment of sheet-iron pre-
liminary to planishing, whether such sheet-
iron is packed in boxes or retorts or in an
open furnace, and under this head I include
the process described in this application to
packs of sheet-iron prepared, made up, and
otherwisetreated,as described in United States
Letters Patent Reissue No. 5,474 of July
1, 1873; No. 210,735, of December 10, 1878;
No. 172,235, granted January 11, 1876; No.
186,959, granted February 6, 1877, all to W.
D. Wood, as also patent No. 280,799, granted
July 10, 1883, to Isaac L. Craig, it being a
feature of all these patents that solid carbona-
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ceous material is introduced between the sepa-
rate sheets preliminary to a treatment under
high heat, such that chemical action takes
place between the carbon so introduced and
the contiguous surfaces of the sheets. :

In carrying out my invention a pack of
sheets, 1, prepared asabove described,is placed
in either one of the heating-chambers 2 and
3, and there heated to the desired heat. The
chamber 2 is connected with the fire-chamber
4 by flues 5, and insaid fire-chamber is located
the burner 6, connected by pipes 7 to any suit-
able gas-supply. The front of the fire-cham-
ber is closed, except at the bottom, where an
air-inlet, 8, is arranged, said inlet or flue be-
ing provided with a regulating-damper, 9.
The chamber 3 is located above the chamber
2, a space, 10, being formed between the top
of the chamber 2 and the bottom 11 of the

‘chamber 3. This space or chamber 10 is pro-

vided with air-inlets 12, provided with suit-
able damper, and into said space above the
air-inlets is inserted gas-pipes 13, provided
with suitable burners. The flame and pro-
ducts of combustion after circulating through
the chamber 10 are conducted by flues 14 into
thechamber 3. Thechambers2and 3 are con-
nected to a suitable stack by the exit-flues 15.

- After the packs have been properly heated,
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during which operation the air-inlets are open

‘to supply the proper amount of air for good

combustion, asare alsothe dampers on the top
of the stack, the air-inlets and the dampers on
the stack are closed, or partially so, thereby re-
ducing the combustion of the gas, and hence

Dpermitting large quantities of partially-con-

sumed gas to flow through the chambers 2 and
3 in contact with the heated plates. During
the heating operation care should be taken
not to admitsuch quantities of air as will pro-
duce an oxidizing effect on the sheets. In'lien
of placing the packs in the open chambers 2
and 3, they may be packed in boxes or retorts,
through which the gas or partially-consumed
gas isallowed to pass while the sheets are be-
ing heated. .

I do not limit myself to the furnace herein
shown and deseribed, as other forms of fur-
naces may be used; nor do I make any claim

to the furnace as of the subject-matter of the
invention herein, as said furnace, in so far as
it presents patentable subject-matter, will be
set forth in another application to be filed in
due time.

Instead of using charcoal in the manner
above described any suitable solid carbon may
be employed, or any porous highly-refractory
and neutral substance may be employed, by
which I mean one which will provide the
proper openings or interstices between its
grains, so that the natural gas or the products
of combustion thereof may have ready access
to the surfaces of the sheet, and also will be so
refractory that it will not fuse, or under the
high heat employed will not, by adhesion or
otherwise, affect injuriously the surfaces of the
sheets; or, in the third place, one of such char-
acter that, though subject to a high heat, it
will have no injurious effect on the iron under
treatment; and for this purpose I believe that
fire-clay or other non-fusible refractory neu-
tral clays may be advantageously used; also,
these clays, or such of them as are suitable for
these purposes, may be mixed in any desired
proportions  with the carbonaceous matters
above referred to; or other matter—such as is
sometimes used in this branch of the art—may
in like manner be mixed with such earbona-
ceous material.

I claim herein as my invention—

1. A method oftreating sheet-iron in packs;
with intermediate layers of chareoal or other
carbonaceous material, mixed or unmixed with
other matter, by the application thereto of
natural gas during or after partial combustion,
substantially in the manner above set forth.

2. A method of treating sheet-iron in packs,
with interposed layers of suitable porous solid
material, by the application thereto of natural
gas during or after partial combustion, sub-
stantially in the manner above set forth.

In testimony whereof I have hereunto set
my hand.

RICHARD G. WOOD.

‘Witnesses:
DarwiN 8. WoLcoTT,
R. H. WHITTLESY.
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