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Be it known that I, PHILIP J. INCH, of the

- United. States Navy, now stationed et Washs-
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so finally the articles are removed and sub-i

ington, in the District of Columbia, have in-
vented a new and useful Improvement in
Processes of Carburizing Iron; and I do hereby
declare that the followmﬂ' is a full, clear, and

“exact description of the same.

My invention relates to the treatment of
metals and 1s designed to give to the surface
of the metal treated the e&paeity of resist-

ing the action of acids and the injurious.

effect of exposure to the elements. In many
situations a metal having the capacity of re-

sisting acids 18 of rrlea,t value—as, for in-

stanee, in pulp-dwestere, in which guiphuric
acid is used, and which now require a lining
of lead, Whieh, while effective for a certein

lJength of time, soon breaks away or creeps

under the action of the acid, and of course
such a lining also adds to the expense of the
digester.

It is the object of my inv ention to treat

metals to an improved process, by means of

which the surface will be rendered capable
of resisting the action of acids, so that it may

be used dueetlv in such situations as the

boiler of a d_lﬂ*eetel without requiring any
interior lining. It is also obvious that such

a metal wovld be very valuable for use in

many other situations.

In my treatment I ﬁlSt ta,ke the metal and |

thoroughly clean it from all scale or oxide,

-~ and then subject it to a bath of a solution of

potash, which has a neutralizing effect on the

iron, and then Isubject the met&l to a mixture |

of carbon and water, the carbon being prefer-
ably theordinaryg Laphlte or plumbago,which
leaves the surface in a condition susceptible
to the action of hydrogen, which makes a
carbide of the surface. I then place the iron

‘g80.treated in an ordinary muffle and subject

it to the action of petroleum or hydrocarbon
vapor for ten minutes or more at a very high
temperature—namely, about 1,000° Fahren-

“heit. 1 then subject the artmle about the
‘same temperature, to the aetieu of super-

heated steam for about thirty minutes, which
has the effect of setting the surface, and

o1ls,

pherie pressure, though it will be understood

‘ jeeted to a bath of fish or other nitrogenous

Tt will be understood that in the 1re&tmentf"
of the metals the muffle is closed .to atmos- -
pheric air, and is under an internal pressure

| 55
of about :

fifteen pounds above the atmos-

that this may be v@ued and may be either "

more or less, according to conditions required.

This pressure I have found aids in producing
a union of the surface and carbon.
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1 have found by the use of the first beth -

of alkali—such as potash—that a chemical

action takes place on the surface of the iron,
which in the treatment of graphite ploduees

an affinity for the ﬂ*laphlte, which causes1t =
to adhere closely to the surface, and while = -

this first bath is not absolutely necessary, 1
prefer to use it, as the best results follow, as
without it there is a liability of the Slllface

70
to scale, the affinity between the surface of

the iron and the graphite and subsequent -
carbon treatment being much less than when

the iron 1s first sub;;eeted to the alkali bath.
By subjecting the iron to the action of the
‘graphite the surface 1is carbureted, and this
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requires but a very few minutes of treat-

ment in the muifle undel the aetlon of the |
.hydrocerbons -

Instead of the petaeh 1 md,y sub;]eet the
‘metal to a bath of any known alkali.
I do not desire to be limited to the final .
0il bath, though 1 p1efe1 this, as it gives a
tempermﬂ‘ effeet and 1mprmfes the a,ppear-

ance of the iron. o
“What I claim is—
‘The herembefme—deeeubed pweess of car-

burizing iron, consisting in subjecting the

iron to a Imxture of 0‘1&p111te then applying
to the iron, in a muffle closed to the atmos-
pheric air, a hydrocarbon vapor, and finally -

a,pplymﬂ' stea,m substantially as deseribed.
In testimony whereof I have signed my name

Subscrlbmﬂ wiltnesses. .

W].tnesses. | -
. L. MIDDLETON o
WALTER P. KEENE. |
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to this specification in the presence ot T’WO o

_ _P-HILIP _J.‘ -INCH._. .
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