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IMPROVED MODE OF PRODUCING STEEL.
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The Schedule referred to in these Lietters Patent and making part of the same.

To all whom it may concern :

Be it known that I, JAMES MYERS, Jr., of Brook-
lyn, in the county of Llllﬂ_'b,_dlld State of New York,
ha,ve mvented a new and improved Mode of Producing

-

Steel; and I do hereby declare that the tellnwmn IS o

full and exaet deseuptwn thereof.

It is well known that certain varieties of cast-irou;
containing earbon 1n such condition awd proportions as
give the well-known characters of cast-iron, viz, fusi-
bility, brittleness, and incapacity ot being forged, atter
having been melted and ecast into articles of any desired
form, of moderate size, may be subjecied to a process
by which, according to present scientific theovies, all,
or the greater pertleu of the carbon, is removed fmm
such ;;utlcles the iron-assuming new quehtiea It loses
its br 1ttlenees it is, to a considerable degree, flexible;
it has a teun'hnebe nearly equal to that of wrought-ir 011,
‘but is mee,peble of bemﬂ' forged, except to a very hm-
ited degree, as: mouwht_n on, or of being remelted, as
cast-iron.

This iron is known in the arts, in this country, as
malleable cast-iron, but 15 properly, called cemented
cast-iron.

The procese by which this (.lmnue in cast ivon -is
effected is, suby ectmg the articles of {:.:let-u 011, POSSEsS-
ing the requisite properties for being acted upon, to

thereabouts.

converted into bh.«.bpeb of any desired form ter use.
This process, I call that of decarburation. I then sub-

jeet the shapes and forms so made to the process of

recarburation, hereafter deseribed.

In the othet case, I obtain, from any suitable source, |
such shapes of malleable cast-iron, made by any known
process, and subject them to the process of reealbura-‘

tion, which is as follows:

The articles of malleable cast-ir on, formed by the pro-
cess above dee(,rlbed or obtained of a suitabie quality
from any souree, I place in a refractory retort capable
of l)emg; xurrounded by flame or heated gas, so that
the conteuts of the retort may be brought, when heat
is applied by any suitable device, 1:0 , white heat, or

Into an orifice in the retort, at a pemt Whlch is in-
different, I place a tuyere, so ' constructed that a cur-
rent of cold water may pass through it; to prevent its.
destruetion by the heat of the retort, for the ptirpose

- of admitting gases produced as follows:

Into a Vlj‘-.*sel suitably constructed for the purpoee,
usually placed outside ef the stack containing the re-
torts, I heap a quantity of ordinary charcoal, although
brmae or fine charcoal, coke, mineral coal, er any other

- solid earbeneeeens mattel mey be used, but with less |

cementation in close retorts, kept at a high heat for a

prolonged period, by means of oxides, especially the
oxides or ores of iron known as hematites.

Sometimes the articles of east-iron are cast, without
aliy préliminary preparation of the-iron from the or-
dinary cupola-furnace, and sometimes from an air.or
reverberatory furnace, without blast, in which the iron,
while in a molten state, has been %ub_]eetet_l to a pre-
[iminary process, by which a portion of the carbon has
been removed from it.

A serious commercial ebjectlon to the utenuwe use
of the processes for the conversion of cast-iron into the

so-called malleable cast-iron is, that such castings as’

have been converted into malleable cast-iron as are

defective, or out of use, cannot be either terged OT Te-

melted. They canmot be sold as scrap-iron, and are
worthless as a raw material in the arts.
It has, therefore, becone a great desideratum te dis-
Cover SOme process whleh can l)e applied to this worth-
less material forevive it for use in the arts. 1 not only
- accomplish this by my invention, but produce, at a com-
‘paratively small cost, & material of great conymer eial
value.
I adopt two modee in eerrymg my invention into
“effect.
In the one case, I take cast-iron smteble to be con~
- verted into malleable iron, and subject 16-to the process

of cementation, in a close retort, in contact with oxides, .

whereby the cast-iron is eonverted into the state known
as malleable cast-iron, hamng first cast the iron to be

advantage. This vessel 18 called the earburetter.:
After the coal is heaped into the carburetter, it is

ignited, and when the moisture 1s fully evapol eted a

necessary precaution, the vessel is closed, with the ex-
ception. of an orifice for admitting a,tmespherle air,
forced by a bellows, or any suitable device, and an ori-
fice for ejecting the gases.

Upon foreing the atmospheric air through the igni-
ted coal in the carburetter, carbonic-oxide gas, and
carburetted-hydrogen gas, p11ne1p&lly the former are

evolved, which pass from "the carburetter into a smt—
able pipe, and enter the retort through the tuyere. A
provision is thus made for a supply of carbonic-oxide
oas, and carburetted-hydrogen gas, as well as nitrogen
from the atmospherie air, into the retort.

In addition to the supply of gases from this seuree
I usually provide an apparatus, which may be-of eny
suitable construction, by which a current of any liquid
hydrocarbon may, at the samé time, tiow into a pipe
enteri ing the tuyere above named, or another tuyere
enters
where it assumes a gaseous form upo:n. being subJected
to the heat of the retort |

Although I prefer to bring into the retort gases from
the two sources above desonbed one a,lene may bhe
used, but with less advantage. o

The essential feature in this portion of my procedure -

is the introduction of any suitable device of gases
produced from the combustion of any solid or liquid -

carbonaceous matter, or liquid hydrocarbons, into
the retort, for the pulpeee et eetmg upon the mallea-

ng the 1etert and be dlsehergetl into the retort, .



-

ble cast-iron. This process I call that of recarbura-
tion. | -

The pel.;ttitm of these gases upon the malleable
cast-iron in the retort 1s as tollows:

The temperature of the retort is kept at :l[ml‘lt a
white heat. The castings are gradually converted into
steel, the conversion pwueeduln progressively inwards,
untll the whole article 1s converted, the tilme required

being from thirty minutes to three hours for such ar-

tldes as are usually made of malleable cast-iron. The
cost of gonversion is not more than two dollars per tou.

These articles can be forged, hammered, rolled,
worked, or tempered as Efﬁ%(‘tu’ﬂh as any tntlcle.s oi

&bt—S[BL], and may be remelted into mﬂota or bars for

commercial steel of a superior quality. Tools of any
description made of malleable (‘d'-«t—-llml may be con-

verted and finished.

A particular advantage of this pmcedme is the fa-

cility of obtaining perteet uniformity in the steel, all
articles of a dehmte size being alwmva converted imto

steel within the same time, of a perfectly uniform {111&1—-

ity under the same treatment.
So far as I am informed, I am the first person who

has ever converted umllmble cast-iron 1nt0 frue steel
by this process. .

I do not claiin the invention of either of the above-
described processes, viz, that by which cast-iron is
converted into bo-ealled malleable cast-iron, or that
by which ordinary bar-iron is converted into steel by
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means of maes from carbonaceous matters, either with -
or without the aid of gases produced from thl ocarbon,

these processes lhmng Deen before used separately.
The essence of my invention consists in combimng
two processes which have only before heen nsed sepa-
rately, into a series constituting a continuous process
of sev (:1.:11 steps for producing a ubeiul resuit never be-
fore attained ; and also in a new.application of a met-
allrgical process, whereby o ‘materlal comparatively

“worthless is inereased to ham threefold to tentold its

original valne.

What I claim as my invendion, .:1]1(1 desire to secure

by Letteh Patent, is—
. The conversion of east-iron into stee] by the coiwn-

bmatmn of the two processes of decarburation and re-

carburation above described, in the manner and t01 the |

pm pose substantially as ﬂbov stated.
. The conversion of articles of malleable cast-iron,

protluced by any known process, into steel, by the ap-

plication of gases produced irom any solid " or hiquid
.:llbl)ll‘lCt‘(llh substances, in the manner substantiaily
as described.

3. The pi oduction of cast-steel, b'r remelting steel
formed from malleable cast-iron, 'when made in the

L manner above described.

JAMES MYERS, Jr.
Witnesses:
JOHXN L. HAYRES,
Bynrox RosE.
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