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1o all whom it may concerw:

Be it known that we, MARTIN F. COOMES
and ARUNAH W. HYDE, citizens of the United
States, residing at Louisville, in the county

5 of Jefferson and State of Kentucky, have in-
- vented certain new and useful Improvements
In the Process of Carburizing Malleable Cast-
Iron or Low-Carbon Steel; and we do declare
the following to be a full, clear, and exact de-
10 seription of the invention, such as will enable
others skilled in the art to which it appertains

to make and use the same. |

Our invention relates to the manufacture
of steel; and its object is to effect a cheap

- 15 and rapid carburization of malleable cast-
1ron or of low-carbon steel by the use of cer-
tain carbon compounds which are readily
decomposed by contact with the heated metal
to be carburized, whereby the carbon is set

20 free and unites with the metal, thus convert-

ing the malleable cast-iron into steel or the

| lo'ﬁ -carbon steel into high-carbon steel.
To carry our mventmn into effect we em-
ploy any of those organic acids which result
25 from the oxidation of what are termed in the
science of chemistry the “glyeols.” They
are divided into two groups,which are known
as the “lactic-acid” series and the ¢
acid” series. They contain carbon in com-
3o bination with hydrogen and oxygen, and are
readily decomposed by the apphcatmn of
heat. Of any one of these acids we form a
bath, into which is placed the metal raised to
a white heat, where 1t is allowed to remain
35 while cooling. The metal parts with its heat,
which deeomposes the acid, and the ecubon
thus set free is absorbed by and chemically
unites with the metal. In our process these
acids may be employed elthersingly or mixed
40 together, and in any desired quantity, to sup-

ply the 1eq_11131te carbon, a deficiency or sur- |

*oxalic-

] plus of carbon affecting the extent and econ-

omy but not the completenebs of the carburi-
zation. A quantity insufficient to carburize
the whole mass will case-harden it, if case- 45
hardening is desired; or the metal may be re-
heated and the process repeated. When de-
sired, before placing the heated metal in it
the ba,th may be heated to any extent short

of decomposing it. 50

In our process the alkaline salts of the
aclds named, which are soluble in water, are
the equwa,lent% of the acids.

The most useful and available substances
for our process are oxalic acid, tartaric acid, s
and the alkaline salts of these &clds

‘We have found by experiment that the fol«-
lowing bath gives excellent results, namely:
cream of tart&r four ounces; oxalate of pot=

ash, four ounces; water, one gallon. 60

Havmn‘ fully descrlbed our invention, what,
we clmm and desu e to secure by Letters Pat-
ent, 18—

1. In the manufacture of Steel the process
of carburizing malleable cast-iron or low-car- 63
bon steel, ‘whu,h consists in placing the metal

raised to a white heat in a bath containing
an organic acid which results from the oxi-
dation of a glycol, substantially as described.

2. In the manufacture of steel, the process 70

of carburizing malleable cast-iron or low-car-
bon steel, whwh consists in placing the metal

raised to a white heat in a bath containing
oxalic acid, substantially as described.

~ Intestimony whereof we affix oursignatures 7s.

1n presence of two witnesses.

MARTIN F. COOMES,
ARUNAH W. HYDE.

Witnesses: |
W. H. BUCKEL,
W. C. PETTY.
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