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Lo all whom it may concern:
Beit known that I, HENRY MARBEAU, Ainé,

worked up, and on the other hand the waste
jets or defective castings to be utilized either

of the city of Paris, France, have invented ; elsewhere or on the spot. Thealloysobtained 55

new and useful Improvements in Process of
Making Malleable Ferro-Nickel and Ferro-Co-
balt, of which the followingisa full, ¢lear, and
exact description, and for which I obtained
Letters Patent in France, fifteen years, dated
April 24, 1883, No. 155,098, and in Belgium,
1iteen years, dated April 25, 1883, No. 61,224.
This invention relates to the manufacture of
malleable ferro-nickel and ferro-cobalt; and it
consists in the direct employment of pigs or
mats of these metals, which are combined by
fusion with ferro-cyanide or eyanide of pofas-
sium,and with one of the oxides of manganese,
(binoxide, for example,) and,at the moment of
running, with a small quantity of aluminianm.
The pigs or mats employed are obtained
from the natural or oxidized ores called ‘ hy-
drosilicates of nickel and magnesia,’’ contain-
Ing variable proportions of iron and alumina
without any trace of arsenic, which are ob-
tained in New Caledonia and its dependencies,
as well as the ores of cobalt and chromium of

the same origin, and more generally the ores

of nickel and cobalt of all countries.
LTorenderthealloys malleable,ductile,homo-

geneous, and with non-oxidizing qualities pro-

portional to the percentage of nickel or cobalt,

the pigs or the mats above described are em-

ployed; or these pigs or mats may have been

previously manufactured rich or poorinnickel

or cobalf, according to requirements; or they
are diluted more or less by theaddition either
of malleable iron or pig-iron, (or erude iron,)
and we melt them directly with ferro-cyvanide
or cyanide of potassium, and one of the oxides
of manganese, (thebinoxide, for example,) with
theadditionatthe moment of running of a small
quantity of aluminium, which, without alter-
ing the malleability of the product, gives it a
compactness and homogeneity which it would
not otherwise have. These processes for the
direct malleabilization of the pigs or mats,
eithersimple or mixed,above enumerated with
the optional addition of soft or cast iron, give
the alloysa special intrinsie character, a pecu-
liar physical condition rendering them perma-
nently malleable, even after a second fusion,
which allows, on the one hand, the malleable-
1zed ingots to besent away to a distance to be

by this present process are tenacious, ductile,
and malleable, and adapted for easting, rolling,
drawing, wire-drawing, and hammering., It
should be remarked that in treating pigs or
mats of nickel and of cobalt by this processthe
resulting ferro-nickel and ferro-cobalt ecan be

and cobalf, which would have been mallea-
bleized 1n their stead by the same means. A
peculiarity of this process of malleableization
should be observed. ‘While soft iron ordina-
rily loses by the second fusion its fibrous text-
ureand become erystallineand brittle,like cast-
iron, this same soft; iron preserves its mallea-
bility after the second fusion,ifit had been pre-
viously mixed with a certain quantity of the
malleableized products of the process of this
Invention, whether these products be the ferro-
nickel or ferro-cobaltabove mentioned, or pure
nickels or pure cobalts malleableized by the
same process. The fusion of thesealloys canbe
eifected eitherina crucible-furnace or an open-
hearth furnace—such as the ordinary rever-
beratory or Siemens furnace, aswell as in a cu-
pola—Dby employing appropriate fuel. If one
orother ofthe largeapparatusabove mentioned
be used,the considerable wear and tearand the
costliness of the crucibles is avoided, and the
alloysare produced economicallyinlarge quan-
tities and in the easily-transportable ingot or
granulated form, or cast directly in metal or
sand ingot-molds. A sufficient quantity of car-
bon only for the preservation of the surfaces
exposed 1n some cases to the action of the air
carried along with the flame may be added.
The maximum proportions for a charge con-
taining seventy per cent. of nickel and thirty
per cent. of iron containing asmall amount of
sulphur are the following: binoxide of man-
canese containing 63.30, twelve parts; ferro-
cyanide of potassium, sixteen parts; alumini-
um, one-tenth of a part. It is to be under-

stood that these proportionsare varied accord-
ing to the intended use of the alloy. If when
working this process the crucible is used, the
broken plg or mat is put in the crucible with
the binoxide of manganese previously mixed
with the ferro-cyanide or cyanide of potas-
sium, and the whole is melted together, allow-
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forged much more easily than the pure nickel
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ing it to slightly exceed the melting'-point in

ableized T by the process may be used also in

order to facilitate all thereactions; and, lastly,
imordertorender thealloy more homogeneous,
the aluminium is added at the moment of
casting. - If thereisany trace of sulphur,a few
grams of chloride of ammonium will suffice for
each kilogram of the material under treat-
ment.

The pigs or mats above mentioned malle-
various proportionsinthe manufacture of mal-
leable cast-iron and in the various manufac-
tures ol iron and steel. These malleable al-
loys may be used in lock and gun making, for

navy purposes, for mining, and for gold and |

silver smith’s work and other purposes.
I do not here desire to claim anything de-

scribed in English Patent No. 1,194 of 1876.
I claim— |

310,901

The process above described of producing 20
malleable ferro-nickel and ferro-cobalt by the
direct employment of pigs or mats of these
metals, these pigs or mats being combined at
one and the same fusion with ferro-cyanide or

cyanide of potassium and one of the oxides of 25

manganese, adding at the moment of casting
a small quantltv of aluminium. | .

The foregoing specification of my improve-
ments 1n the process-of making malleable fer-

ro-nickel and ferro-cobalt Swned by me this 30

7th day of January, 1884.
| HENRY MARBEAU, AINE.
Witnesses: '

GEORGE WALKER,
ALBERT MOREAT.
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