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1o all whom it may concern:

Be it known that EpwiN F. HOUGHTON,

formerly of Philadelphia, Penusylvania, but

now deceased, invented certain Improvements

in the Manufacture of Iron and Steel, of which
- the following is a specification:.

The object of this invention is a rapid and
thorough case- -hardening of iron or its conver-
sion into steel, and.a further object is the utili-
zation of the "waste bone-black accumulated
in the process of filtering petroleum oils,

. The bone-black which has been used in car-

: rylng out the invention is the waste accumu-
lated in the filtering of what is known as
¢ vacunm-oil”—that is, the heavy oil remain-
ing after all the wmore volatile’ hydrocat’bons
have been driven off by distillation in vacuo.
This waste bone-black, after parting with all
the oil which can be drained off, (which leaves
the bone-black in the form of a comparatwelv
dry powder with the hydrocarbon within its
pores, but not on the surface of the grains,)

_still retains in its pores a quantity ascertained
to be from twenty to forty per cent. of itsown
weight of oil, which will not percolate through
the mass, aud cannot be economically removed
from the same. The only use to which this
waste material has heretofore been applied
has been for fertilizing purposes. It has been

found, however, that this waste bone - black
thus nnpregnated with hydrocarbon oil will
effect the case-hardening of iron or its conver-
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sion into steel much more rapidiy and thor-
oughly than ordinary bone-black or other car-
bonaceous inaterial ordinarily employed for
the purpose, : and the surface of the metal thus.
treated is extremely hard, yet tough'and malle- '
able, smooth, and free from blisters and. from!
the dleOlOI‘&thﬂS common to iron. cage-hard-
ened by the usual method, and the métal may
consequently be worked up.into the desired
form more easily, cheaply, and to better ad-
vantage.

Theé mode of '1pplym<r the compound i is that
usually followed in.using ordinary bone-black
for the like parpose.

I claim as the invention of the sald EpwiIn
F. HOuGHTON—

1. A composition for case-hardening iron or
converting it into steel, consisting of bone-
black or other carbonaceous material impreg-
nated with hydrocarbon-oil.

2. As an improvement in the art of case-
hardening iron or converting it into steel, ap-
plying théreto in the hardening or conyer t;mg.l
process carbonaceous material impregnated
with hydrocarbon-oil, as set forth.

In testimony wher eof I have signed my name

to this specitication in the presence of two

subscnbmg witnesses.
AARON E, CARPENL‘ER
Witnesses:
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