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 UNITED STATES

PATENT OFFICE.

CLAUDE VAUTIN, OF LONDON, ENGLAND.

PRODUCTION OF FUSED METALS AND ALLOYS FROM OXIDS, &c.

No. 837,160.

To all whon it may concern: . )
Be it known that I, CLAUDE VAUTIN, & sub-
ject of the King of England, residing at Lon-
don, England, have invented certain new and
useful Improvements in the Production of
Fused Metals and Alloys from Oxids and
other Compounds, of which the following is &
specification. : ’ :
This invention relates to improvements in
the production of fused metals and alloys
from oxids and other compounds, the object
being to provdide a substance which when

mixed with metallic oxids, chlorids, &¢., and.-

ignited will give rise to & considerable evolu-
tion of heat, accompanied by the production
of the metal or alloy. »

Processes have hitherto -been suggested
for the production of metals from their com-
pounds by mixing and igniting the latter
with finely-divided metallic aluminit.:n.
have now discovered that a similar result
may be brought about in & more economical
and efficient manner by mixing with the me-
tallic compound to be treated a compound of
a more electropositive metal with siliconand
igniting the mixture. The electropositive
metal 1s preferably an earth metal, such as
magnesium or aluminium, so that magnesium
silicide or aluminium silicide is then used as
the reducing agent. -

According to this invention an oxid, such
as iron oxid, is mixed with one of these com-
pounds or alloys and is ignited, when the sili-
cides are converted into silicates and the me-

tallicironis produced ina fused state. Oxids,

" chlorids, &c., of other metals, such as chro-
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mium, may be similarly treated. o
The reaction in the case of magnesium
silicide can be represented as follows:

4Fe203+ 31\1ng1 = GM,Q,' O 3SlOz+ S_Fe,
orin the case of aluminium sﬂicide as follows:

5Fes0s+3A1:8i=3A1:0s.38i0:+10Fe.

The iron is produced in a molten condition
at a temperature considerably above its
melting-point, and is therefore particularly
adapted for use in welding, in the mending of

“broken machinery, and the like.

As an example of one application of this
invention the following is a description of the
method of welding rails: A suitable mold is
prepared and placed in position around the

ends of the rails which it is proposed to weld |.

or bond together, andintoa crucible or similar

Spe(}iﬁca.tion of Letters Patent.
- Applicstion fllé3 Avgust 33, 1006, Serial No, 276,469,

‘ing the desired temperature, or by electric

| on the top of the iron, (whereby the heat

Patented Nov. 27, 19086, -

1 vessel is introduced an intimate mixture of

finely-divided iron oxid and finely-divided
aluminium silicide or borid or magnesium
silicide or borid in such proportions that the
iron oxid is slightly in excess of the quantity
required by the equation expressing the re-
action, so that the metallic iron resulting. .
from the reaction shall be as free a3 possible
from aluminium, magnesium, or silicon, as
the case may be. The reaction is started by
the application of a high temperature at any -
given point in the mixture in the crucibleby
any suitable means—say by a blowpipe-flame
or any chemical reaction capable of produc-
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means, or in any other well-known way. The
reaction when started proceeds throughout
the mass without the application of any ex-
ternal heat, producing highly-heated me-
tallic iron and a slag consisting of silicate or
borate of aluminsa or magnesia. When the
reaction is at an end, the molten iron is cast

into the mold and onto or around the rail-

joints to be welded, with the result that in
consequence of the high temperature of the
iron the rails which come into contact with
the molten iron and the added iron itself be-
come welded into one homogeneous and con-
tinuous rail. ' '
When this invention is used for the reduc-
tion.of iron oxid, as in the welding process
just described, it will be found that after the-
reaction is over the contents of the crucible
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“will consist of a layer of molten iron covered

by a layer of slag, and according to the wish
of the operator, guided by the class of joint,
weld, or repair which is being made, the iron
may be tapped from the bottom of the cru-
cible or like vessel free from slag and run into
the mold, and, 1f desired, the slag may follow
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of the slag may in some cases be utilized to’
advantage,) or the slag may be removed
from the surface of the molten iron by suit-

able means and the iron then poured over the roo

lip of the crucible into the mold, or the slag
may be poured first and then the iron, the
method followed being decided by the cir-
cumstances. . '

Aluminium and magnesium form alloys or 105

compounds ' with silicon containing various

proportions of the ccastituents, and any of

these compounds or alloys may be employed.
Tt is to Be understood that the agent used

to reduce the oxid of iren or t} > like, is not- 1o
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magnesium or aluminium per se, but is a
“novel compound or alloy of one of these

metals with silicon. : »

The details of the process may be varied

without departing from this invention.
-'Whdt I claim as my invention, and desire
to secure by Letters Patent, is— .

1. The herein-described process of produc-
ing fused metals and alloys -from metallic
compounds which consists in mixing said
metallic compound with a compound’ of a -

~more electropositive metal with silicon and
- igniting the mixture. - '
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“compound with a silicide of an earth

2. The herein-described process of produc-
ing fused metals and alloys from metallic
compounds which consists in mixing said
metal
and igniting the mixture. S

3. The herein-described process of produc-
ing: fused metals and alloys from metallic®
compounds which - consists in mixing said

- compound . with silicide of aluminium and

Jigniting the mixture.

4. The herein-described process-éf produc-
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ing fused:jron from iron oxid which: consists
in mixing the iron oxid with a compound of a
more electropositive metal with silicon and
igniting the mixture. ‘

5. The herein-described process of produc-

ing fused iron from iron oxid which consists

in mixing the iron oxid with a silicide of an
earth metal and igniting the mixture.
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6. The herein-described process of produe- -

ing fused iron from iron oxid which consists
in mixing the iron oxid with silicide of alu-
minium and igniting the mixture.
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7. The herein-described process of‘.prbduc- '

ing fused iron from iron oxid which consists
In mixing powdered jron oxid with powdered

‘silicide of aluminium and igniting the mix-

ture. . o

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses. by

- S .CLAUDE VAUTIN. -

Witnesses: : o K

‘Harorp Wabe,

Harry B. Bripar.
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