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T all whon it ma;l/ concern:

. Be it known that I, Ernest Kraus, a sub-
ject of the Emperor of Austria-Hungary,

-residing at Lynn, in the county of Eissex,

State of Massachusetts, have invented cer-
tain new and useful Improvements in the
Method of Making Titanium and other Al-
loys,-of which the following is a specifica-
tion. o : ’ :

- Various methods have been suggested for

cultly reducible metals-such as titanium, va-
nadium, uranium and the like and the pro-
duction of their alloys svith aluminium, cop-
per and other metals but these methods when
they produce a fused regulus of metal, re-
sult only in .alloys low in titanium content
and when alloys high in titanium content are

produced it is only in the form of grains of
metal disseminated thrqugh'out the redue-

tion mass. ~ v
- By my improved process a fused regulus
or ingot of metal is secured containing the

- refractory  metals in hitherto unattainable

percentages.. In accordance with said inven-
tion a mixture of a reducible compound of
the highly refractory metal, such as the oxid,
and a reducing agent is fed into an arc or
the compound of the refractory metal is it-
self fused by means of an arc and the re-
ducing metal is fed into the fusion. The re-
duction product will vary with the amount
and proportion- of the reacting materials,

and the temperature at which the reaction

takes place. When it is desired to produce
alloys containing metals taking no part in
the reaction, - for example, a  copper - alu-
minium titanium, the inert alloying metal is
introduced with the reducing metal.

I will explain my invention as applied to
the reduction of titanium and the formation

of aluminium-titanium and copper-alumini-

um-titanium alloys but wish it to be under-

~stood that my invention is not limited to the

reduction of this particular metal and the
formation of its alloys.- . :

The  accompanying drawing iliustrafe_’s’

somewhat diagrammatically one form of ap-
paratus for carrying out-my invention. .

According to one form of my new process |

an intimate mixture of a :compound of the
refractory metal, and a reducing metal sach

‘as aluminum is fed into an arc already
-formed between the water-cooled crucible 1,

_ Specification of Letters Patent.
Application filed December §, 1911,

cconsist of
Ti0,, I prefer to employ an electrode con- -

Patented Mar. 10, 1914.
Serial No. 864,595.

| consisting conveniently of iron and an elec-
trode 2 regulable by means of rack and .

pinion 8. This electrode in many cases may

graphite. When reducing titania,

sisting largely of about 75% of titanium sub-
oxid and about 25% carbid. This mixture is

‘packed into a carbon or graphite tube and

fired at about 2000° C. The tube is prefer-
ably closed during the firing treatment.
The oxid melts, reduction takes place, and
the reduced metal sinks to the botfom of the
crucible forming a fused regulus or ingot. of
metal, The reduced metal alloys with the
reducing metal in proportions depending

‘upon the temperature and the proportions

of the original mixture. When working

with large amounts higher temperatures and

higher percentages of refractory metal in
the alloy are obtained. I

When working with mixtures of titania
and aluminum it is possible to easily ob-

tain alloys containing about 94% of tita-

nium. If desired other metals may be al-
loyed with the titanium alloy by adding the
metal or its oxid to the reduction mixture.

For example, alloys of titanium and copper
containing some aluminum may be prepared -

by adding copper, preferably in the form of
its alloy with aluminum.

- According to a modified procedure, the
compound of the refractory metal is first in-
troduced into the arc and melted thereby
and the reducing metal either alone or
mixed with some other metal is charged
into.the melt. For example, if an alloy of
50% copper with 509 titanium is desired,
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an alloy consisting of 144 parts of copper

108 parts of aluminum is charged into the

fused oxid of titanium. As the -cog?er-
aluminum alloy- is ‘heavier than the fused

oxid; it sinks and insures a reaction under a

protective.layer of oxid. In this same man-
ner, an.alloy of titanium and aluminum
may be charged into melted titanium oxid

to reduce the proportion of aluminum in the.
alloy. Additional titanium is set free by re--
duction of the oxid with aluminum in the :

alloy. : _
What I.desire to secure by Letters Patent
of the United States, is:—
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.1. The process which consists in electri- -

cally fusing a compound of a highly refrac-
tory metal, and introducing into said fusion
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a metal the heat of formation of the corre-
sponding compound of which is greater than
that of said refractory metal, thereby reduc-
ing said highly refractory metal compound
to the metallic state, and continuing to de-
velop heat electrically in said fusion to pro-
duce a fused ingot of metal.

9. The process which consists in fusing an
oxid of a highly refractory metal and in-
troducing into said fusion a metal the heat
of formation of whose oxid is greater than
that of the oxid of said refractory metal
whereby reduction of the refractory oxid
takes place with the formation of an ingot
of metal.

3. The process which consists in fusing

_ the oxid of titanium and introducing alu-

minium into said fusion, thereby reducing

1,089,773

part of said oxid and producing an iﬁgol; of

titanium and aluminium alloy. - ]
4. The process which consists in fusing
titanium oxid and introducing a reducing
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metal into the fusion, thereby reducing the -

titanium to the metallic state and causing it

‘to unite to the form of ingot.

5. The process ~ of reducing  titanium

which consists in melting a reducible com-.

pound of titanium and adding a reducing
agent while maintaining the said compound
in fusion.
Tn witness whereof, I have hereunto set
my hand this sixth day of December 1911.
: ERNEST KRAUS.
‘Witnesses:

Jox A. McMaxus, Jr.,
Frang G. HaTre. -

33



