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To all whom it may concern'

Be it known that we, WirLiaM H. GREENE
and WILLIAM H. W AHL, citizens of the United
States, residingat Phlladelphla inthe county
of Phlladelphla and State of Penngylvania,
have jointlyinvented a new and useful Proc-
ess of Producing Metals, of which the follow-
ing is a specification.

The principal object of our mventlon is to
provide a_simple, expeditious, commercial,
and comparatlvely inexpensive method. for
the production of metals and metallic alloys.

To this end and stated in general terms our
invention comprises the reductlon of metallie
oxids or a mixture of oxids by means of sili-
con compounds, commonly called ““silicids,”
or a mixture of silicids,and for our purpose
we find that the silicids of magnesium, cal-
cium, aluminium, barium,strontium, &e., are
well adapted for reducing the said oxids to
the metallic state, as described.

For the purpose of our invention we pre-
pare; for example, a silieid of aluminium by
any of the methods at present kriown and de-
scribed. Thesilicids of this class, which are
produced by the electrothermicor electrolytic
methods,serve our purpose satisfactorily, and
we have found that the highly -siliciferous
aluminium obtained from crude or unrefined
bauxite or other siliciferous ores of alumini-
um by the electrolytic' method and which is
apparently unsuited for any other metallur-
glecal purpose’ answers therequirements of our
process.

For example, let it be assumed that the ob-
jeet in view is to produce a practically car-
bonless iron suitable for castings. The pro-
eedure would according to our 1nvent10n be
asfollows: The siliciferous aluminium above
referred to would be incorporated with the
proper quantity of iron oxid, preferably mag-
netite, to satisfy the reducing energy of both
the alumininm and the s1hcon and heated in
the presence of a snitable flux to the tem-
perature needed for reaction. Lime and fluor-
spar may be mentioned as fluxes which may

~be used. This temperature will vary accord-
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ingtothenature of the oxid employed. When
the temperature reaches the point at which
reaction can take place; the aluminium, in

‘stage of the operation.

Serlal Nao. 39,915, (No specimens.)

virtue of its greater chemical energy, will first
reduce its quota of the oxid, the reduced iron
uniting witli the silicon of the aluminium sili-
cid forming a silicid of iron. Thisisthe first
The superior affini:
ties of the aluminiaom now being satisfied, it
having been converted into alumlna, Whlch
has separated as slag, the charge at this stage
of the operation consists of a more or less
rich silicon iron and the surplus iron oxid.

The affinities of the silicon of the siliciferous
iron now have opportumty to exert themi-
selves, and the reaction of the silicon with the

-oxygen of the remaining iron oxid takes place.

This is the second and firial stage of the op-
eration, the resnlt ‘being the formatlon of
silica, which enters into tne slag, and alow-
carbon iron in a state of very liguid fusion
from the extreme heat liberated in these sev-
eralreactionsand in proper condition toafford
clean and sharp castings. Other metallie
oxids or mixtures of them may be substituted
for the iron oxid.

The foregoing procedure is given s1mply as
an illustration of the general apphcabmtv of
our process.
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In the foregoing operations it is obv1oﬂs

that where the char: acter of the product makes
it necessary to avoid the introduction of car-
bon they should be carried on in crucibles or
furnaces lined with magnesite or other suit-

‘able materials; also, that fluxes suited fo the

8o

nature of each case shounld be used to faeili-: -

tate the proper fus1on of the 1esult1n0' metals
or alloys.

Having now described our mvenmon and
given examples of its applications, we claim
ag our invention and desire to secure by Let-

ters Patent—.

1. Theherein-described method which con-
sists.in incorporating silicids with metallic

oxids; the heat of formation of which is less

than that of the oxids of either element of
the silicids, and subjeecting the mass to heat,
and thereby effecting the primary reduction
of the cxids by the chemlcal energy of both
elements of the silicids, substantially as de-
seribed.

2. Theherein-described method which con-
sistsinincorporating the silieid of aluminium
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with metallic oxids, of which the heat of for- In festimony whereof we have hereuntd

mation is less than that of the oxids of either | signed our names.

element of the said silicid, and subjecting the WM. H. GREENE.

mixture to heat and thereby effecting the pri- WM. II. WAHL. ‘
5 mary reduction of the oxids by the chemieal In presence of = v

energy of both elements of the silicid, sub- FrRANK A. EiSENBREY,

stantially as described. Frang P. O’DONNELL.




