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Specification forming part of Letters Patent No. 18,388, dated July 18, 1854, oL - .

To all whom it may concern :

Be'it known that I, GEORGE HAND SMITH,
M. D., of Rochester, New York,; have invented
a new, Process for the Manufacture. of Steel
Direet from thé Ore, of which the following is
a full, clear, and exact description.

My invention relates to a process for deoxi-
dizing and carbonizing iron ores and produc-
ing therefrom either spring or cast steel; and
my said invention consists in treating the ore
in a comminunted state and mixed with char-
coal or other carbonaceous matter, and with
or without other flux, depending on the nature
of the ore, in a close cementing oven, retort, or
other suitable close vessel, at a high degree of
heat—say about a white heat—and after it has
been deoxidized, if an oxide, and the carbonic
aeid expelled, if a carbonate, and then carbon-
ized, separating the metallic particles of steel
from the remaining impurities, and then, for
making spring-steel, welding the particles in
a reheating furnace and rolling or hammering
itinto bars; and for cast-steel, melting the par-
ticles of carbonized metal in crucibles, in the
ustal manner of making cast from blistered
steel. '

The mode of procedure which I have prac-
ticed with suecess is as follows, viz: By any of
theknown aud suitablemeanstheoreiscrushed
or ground to lumps of about the size of forty to
the inch (more or less) and then, as far as pos-
sible, mechanically separated from the earthy
and other impurities, the object being twofold.
First, the better to effect the separation of the
earthy impurities; and, second, to present the
metallic particles in such a state that they will
be readily and uniformly charged with carbon.
And thus prepared it is-charged in a cement-
ing-oven, such as is used for making blistered
steel, or in a retort or other suitable vessel

with pounded or ground charcoal or other car-’

bonaceous matter.

The charge should e in alternate layers of

ore and coal, and each layer from about one
inch to one inch and a half in thickness.

. Wheén the ore is of such a composition as to
require other flux than carbon such other flux
is to be mixed. with the ore in the charge.
‘When the charge is completed the oven is
closed and heated in the usual manner of ce-
menting-ovens, and after the ore in thecharge

hasreached what is termed a* white” heat,itis.

to be kept at that temperature for about forty-
eight hours, the length of time depending °
somewhat on the nature of the ore and the de- -
gree of temper (earbonization) required. The
temperature required and expressed by white

heat is just short of fluidity, as the object is =

to effect the change without melting the par-
ticles of iron, which would thereby be over-
charged. Fora largeoven containing a charge
of about twenty tons of ore the heat shonld

‘be applied about six days, the greater portion

of which time will be consumed in heating the
oven and bringing up the echarge to the ré-
quired temperatnre. -

The mode of testing the degree of carboni-
zation is by the color of the surface of the ore.
When properly charged with ecarbon the ore as:
sumes (in cooling) a blue and yellow color and
combinations of these colors, and then passes
to a brown, and finally, when overcharged, to
a gray color. By taking out portions of the
ore the operator can tell by the colors when
the required temper is reachied, and then the
fire is to be discontinued and the charge per-
mitted to cool down in the oven. Daring the
converting process the particles of ore become
united by the earthy impuarities and the flux,
if any be nsed in addition to the carbon, and
each layer forms a sheet. When cooled and

- taken out of the oven the mass is to be re-

broken or crushed, and the metallic particles
separated from the impuarities by magnets, or
by blowing or other suitable means, and if it
is to be made into cast-steel it must be melted
in crucibles and cast into ingots precisely as
in the well-known process of making cast-steel
from blistered steel; batif to be converted into -
spring-steel, the articles are to be worked in a
furnace such as is used for bulling serap-iron,
and .there heated to a welding heat, but not
so long as to burn out the carbon, and balled
and either rolled or hammered into bars,.as
may be required. .

When, by the neglect of the operator or from
any other canse, it is found that the metallic
particles have been overcharged with earbon,
the mass is to be treated in a reheating-fur-
nace such as is used for balling serap-iron, and
there puddled to expel the surplus of carbon,
and then balled and hammered and rolled into
spring-steel, or broken up and treated in the
crucible to be made into cast-steel.




It is not deemed nceessary to describe the
various kinds of flux which may be used in ad-
- dition to the carbon, as-the necessity for and
the kind to be used will depend upon the con-
stituents of the ore and the properties other
than the temperature required to be imparted
to the steel, and as these are all matters well-
known to iron-masters and foreign {o my in-
vention, which relates simply to the process of
converting iron ore directly into steel, it is
decmed unnecessary to specify the kinds of
flux to be used other than carbon.

This process is as equally applieable to the
ores knownas “carbonates”astotheoxides, for
in the carbonates the carbon is not mised with
the iron.alone, as in the‘case of steel, but it is
unifed with the iron in the form of earbonic
acid, which must be expelled before the union
is formed between the iron and carbon with-
" out oxygen to produce good steel.
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What I claim as my invention, and desire to
secure by Lietters Patent, is— ‘

Theprocessof converting theiron ores known
as the ‘“oxides” and ¢ carbonates?” directly
into steel by subjecting the ore in the commi-
nuted state with carbon, and with or without
otlrer flux, in a close oven, retort, or other ves-
sel to a high degree of heat—say about the
temperature of what is known as ¢ white
heat”—and then separating the metallic par-
ticles from the impuarities, and either melting
them in crueibles to produce east-steel or weld-
ing and balling them in a reheating-furnace
and subjecting the mass to pressure by rolling

or hammering to produace spring-steel, all sub-

stantially as specified. _
T GEORGE HAND SMITH.

Witnesses:
Ww. H. BissOoP,
Cuas., W. BAMBURGT.




