UNITED STATES

PATENT OFFICE.

ABRAM A. BRENEMAY, OF BROOKLYN, NEW YORK.

PROCESS OF COATING IRON AND

STEEL WITH RUSTLESS OXIDE.

SPECIFICATION forming part of Letters

Patent No. 387,046, dated July 31, 1888,

Apphication filed January 10, 1888, Serial No. 260.363. (No specimens,)

To all whom it may concern: |
Be 1t known that I, ABRAM A. BRENEMAN,
a citizen of the United States, residin g at Brook-
lyn, Kings county, State of New York, have
5 1Invented certain new and usefnl I provements
"+ 1n the Process of Coating Tron with Rustless’
Oxide, of which the following is a full, elear,
and exact specifieation. o
My invention relates to thetreatment of arti-
10 ‘cles of iron for the purpose of rendering them
non-corrodible or non-oxidizable and eapable
of resisting the deteriorating action of the ele-
- mentsand chemical agents to which they may
besubjected in use; and my invention consists
15 Inanimproved method, substantially as here-
Inafter more particularly set forth, of Pproduc-
ing upon the artieles a surface of the magnetic
oxide of iron. - R
-1t is a well-known fact that the magnetic or
20 black oxide of iron (Fe,0,) is not oxidizable
under ordinary conditions of exposure, and
attempts have been made to make nse of this
fact in protecting articles of-iron and render-
ing them non-corrodible under the various |
25 uses to which they are applied; and the ob-
Ject of my invention is to provide articles of |
iron with a substantial and uniform coating
or surface of the magnetie oxide. _
In carrying out my invention I have discov-
‘30 ered thatit is necessary to first redace the sur-
face of the articles to be treated to the state of
metalliciron, and in doing this T may make use
of varions and different methods and means—
as, for instance, it may be done mechanically ;
35 by removing the oxidized or otherwise cor-
roded surface of the iron by brushing or sand- |
blasts and the like, although I generally pre-
fer to reduce the surface to the metallie state
- by subjecting the articles to the action of a re-
42_dueing agent, and I preferably make nse of a
stbstance containing a hydrocarbon—as, for
mstance, any ordinary ilinminating-gas, 1In
using this reducing agent 1 find it preferable
to Inclose the articles to be treated in a retort
15 or muftleand to bring thearticles to a uniform
heat, the degree of which will vary somewhat,
according to the character of the articles to be
‘treated; but I have gencerally found it best to
heat the articles to about a cherry-red.
so = The next step in the method is to convert
- the metallic iron inlo the magnetie oxide, and |

in carrying out this step I subjeet the articles
to the action of an oxidizing agent, and T pref-
erably make use of ordinary air, as this is the

~best and most available agcut, It will be un- 55

derstood, of course, that the articles should be *
uniformly heated when exposed to this oxid-.
izing agent, and I preferably carry out my
method. by utilizing the same retort or mufile

for both of the essential steps of the invention 6o

and providing the mufile with the necessary

L B

‘connections, whereby the reducing and oxid-

1zing agents may be readily applied insucees-
sion. | - |

- When the reducing action has been prop- 65
erly carried out, I have found in some cases
that a single subjeetion of the articles to the
oxidizing agent will produce a uniform coat- -
Ing of the magnetie oxide sufficient to protect

the articles; but when this is not the case I o)

carry out the method 'by repeatedly submit- =
ting the articles to the alternate and successive
action of the reducing agent and the oxidizing
agent. Thus after the first coating of maguetic -
oxide has been formed I again submit the arti- 75

-cles to the reducing action of the gas, which

produces a coating of metallic iron, and then
upon admitting the oxidizing ageut it has the

effect of penetrating below the surface of the

material and removing a certain proportion of 8o -
thie carbon in the iron Laneath the coating and
to produce a greater thickness of the magnetic
oxide than the first operation. This alternate
and successive treatment may be followed un-
til a coating of oxide of the required or desired

n

thickness is produced, and it will be observed

85.

. Lthat-at each actionthe surfaceis first aniformly

reduced to thestate of metalliciron, and finally
converted into a continuousand uniform coat-
ing of magnetic oxide by the oxidizing agent. 90"
In this way the coating of magnetic oxide, in-
stead of being in a series of layers correspond- .
ing to'each saccessive operation, is produced

as & single homogeneous layer covering every
portion of the surface and interlocking with g5
the particles of the metal upon which it rests.

~While I have thus deseribed what I consider

‘the best method of carrying out my invention,

1t will be evident to those skilled in the art
that the steps may be performed in vavious 100
ways without departing from the principles .
thereof, A

hur



What I claim 1s—
- 1. The method, substantially as hereinbe-
fore set forth, of producing a coating of mag-
netic oxide upon thesurfaces of articles of iron
for the purpose of rendering said articles non-
corrodible, which consists i1n subjecting the
unlformly-heated articles to the reducing ac-
tion of a hydrocarbon and then to the oxidiz-
ing action of air. |

2. The method, substantially as hereinbe-
fore set forth, of producing a coating of mag-

‘netic oxide upon the surface of articles of iron

for the purpose of rendering said articles non-

|
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corrodible, which consists in repeatedly sub-
jecting the uniformly-heated articlies to the r5
alternate and successive action of a reducing
agent to bring the surface to the state of me-
tallic iron, and of an oxidizing agent to pro-
duce the final coating of maguetic oxide.

In testimony whereof I havesigned myname 20

to this specification in the presence of two sub-
scribing witnesses.

"ABRAM A. BRENEMAN.
Witnesses:
J. S. BARKER,
F. L. FREEMAN.
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