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To all whom it may conceyn:

Be it known that I, CHARLES MoTIER NES,
of York, in the county of York and State of
Pennsylvania, have invented a new and use-
ful Improvement in the Manufacture of Steel ;
and I do hereby declare the following to be a
full, clear, and exact description of the same.

My invention relates to” an improved mode
of producing steel in a converting-furnace or
in an open forge-fire. :

To better explain the nature.of my inven-
tion, as regards the production of steel in the
converter, 1 will, in the first place, give a gen-
eral description of what is now known as the

Bessemer process, and then point out the dif-

ference between that and the process employed
by we.

In the Bessemer process the pig must, inor-
der to produce any good results, be the best
quality of charcoal-iron. Iron made with an-
thracite coal, or auy other pig containing an
appreciable proportion -of phosphorus, is not
fitted for the purpose, and cannot successfully
be used. Thispig isfirst melted,then run into
the converter, where the blast is turned on un-
til the metal is thoroughly decarbonized, and
then spiegeleisen or Franklinite.is thrown in,
in definite and well-ascertained proportions, to
recarbonize the mass to the proper degree to
make steel. :

The process I employ is different.from the
above in  many essential features, and is as
follows: I take the pig—which may be ordi-
nary iron, with as much as one per cent. of
phasphorus, instead of the fine charcoal-iron
required in the Bessemer process—and melt it
in a suitable furnace, and, by preference, melt
with it at the same time from fifteen to twen-
ty per cent. of an ore known as the Strick-
+hauser or Leader Hill ore, mined in York
county, Pennsylvania, and having the follow-
ing analysis: Metalliciron,36.18; oxygen with
the iron, 15.30; silica, 42.30; sulphur, practi-
cally none; phosphoric acid, .36; alumina,
1.70; lime, .12; magnesia, .04; protoxide of
manganese, .26; water, 2.02; alkalies andloss,
1.72==100.00; or any other ore, the analysis of
which is about the same as the above, may be
used.

The melted pig and ore are run into the con-
verter, and the blast is then turned on. The

melte(i silica of the ore forms a coating on the.

top; which keeps in sufficient of the earbon,
under all circumstances, to make steel. If
the blast be continued, for instance, a great
length of titne, a portion of the metal will
burn out, but that which remains will be steel.
Tte silicious coating seems, also, to take a
great portion of the phosphorus from the pig,
leavinig practically none in the made steel.
After the blast has continued for sufficient
length of time, which is determined in the
usual way by.the appearance of the flame,
the metal is then run off, the product being a
very fine cast-steel. - The ore may be thrown
into the converter, but I prefer to melt it with
the iron before running the mass into the con-
verter.

The differences between my process and what
is known as the Bessemer are marked and
important. In the first place, I can use ordi-
nary anthracite pig; instead of the charcoal-
iron, which is a great saving; secondly, the
ore I employ is an oxide, and is not a carbon-
izing agent, like the spiegeleisen or Franklin-
ite; thirdly, the ore can be melted with the
pig before being run into the converter; and,
fourthly, the metal does not need recarboniza-
tion, like that made by the Bessewmer process.
I do not burn out the carbon and then rein-
troduce it, but the combined action of the
blast and the ore which is mixed with the pig
is sufficient to steelify the mass.

The silicious coating which the ore forms
over the metal is an important agent also, as
an analysis of it has proven that much, if not
all, of the phosphorus in the pig is taken up
and contained in the said coating; and it
serves the further purpose of keeping in suffi-

.cient carbon to make steel.

Another mode I have employed of making
steel is by the use of the ordinary forge-fire.
The pig is melted, with from fiftéen to twenty
per cent. of the ore above mentioned, in the
fire, and is then ran out-upon a heated hearth,
where it is worked or balled up in the usual
way. So far as I am aware no one has here-

“tofore succeeded in making steel in a forge-

fire ; but, after continued experiment, I find
that, without the use of the more costly appa-
ratus, sach as reverberatory furnaces, cupolas,
&ec., a fine quality of steel may be produeced
by melting in a forge-fire the pig and ore

in abeut the proportions stated, the metal be-




2 108,287

ing manipulated, in order to make steel, in the
manner heretofore employed under like ¢ir-
cumstances to make irou.

In conuection with both the forge-fire and
converter, I propose, at times, to use electric-
ity to-improve the quality of the steel, as de-
seribed in my former patents for the manu-
facture of iron and steel. The poles of the
battery commru.nicate with the molten metal

by means of wires, and the furnaces should

be insulated by means of glass or other insu-
lating material. The electricity employedean
be generatéd by any suitable apparatus.

Another part of this invention - consists in’

a fettling or fix, which I have found well
adapted for use in puddling-furnaces, for pud-
dling iron or steel. This is composed of mill-
cinder, hammer-slag, and scrap-iron, taken in
equal parts, burnt in any suitable manner to-
gether, and then used as a fettle.

Having described my invention, and the
manner in which the same is or may be car-

2

ried into effect, what I claim, and desire to

secure by Letters Patent, is—

1. The nianufacture of cast-steel, in a con-
verting-furnace, from pig-iron and the ore
herein specified, substantially in the manner
set forth, with or without the use of eleetric-
ity, as described.

2. The manufacture of steel from pig-iron
and the ore herein specified, in a forge-fire,
substantially in the manner set forth, with or
without the use of electricity, as described.

3. A fettling or fix for puddling-furnaces,

| composed of equal parts of mill-cinder, ham-

mer-slag, and serap-iron, substantially as de-
scribed. - :
To the above specification of my invention
I have signed my name this 22d day of Au-
gust, A. D. 1870,
' CHAS. MOTIER NES.
Witnesses:
Soron C. KEMON,
TrOS: D.. D. OURAND.
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