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The present invention relates to a process 
for improving the mechanical properties of 
crystalline nonmetallic substances used for 
?laments of incandescent lamps, space cur. 
rent devices, and the like. _ ‘ 

pressure while still another method of ac 

It is an object of the invention to increase 
- the tensile strength and plasticity of such 
substances. - 

Another object ofthe invention is to in-’. 
crease the size of the crystals as well as the 
limits'of crystal growth of such substances. 

. The novel features which are believed‘ to‘ p 
be characteristic of the invention are set 
forth with particularity in the appended 
claims, the invention itself, however, both as 
to organization and method of operating to 
gether with further objects will best be under 
stood by reference to the following speci?ca 
tion. . " . 

In the manufacture of ?laments for incan 
descent lamps vacuum tubes and-the like it 
has been found desirable to transform the 
metallic conductor into one long continuous 
crystal. This is effected by methods well 
known tojthe art involving the use of special ; 
molds, heat treatment, and gradual cooling. 
Although applicable to metals such proc 

esses have been found unsuitable for the treat 
ment of non-metallic substances which are 
also suitable for ?laments such as thorium ox 

‘ ide owing to the impossibility of working such 
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substances into ?lamentary form without de 
struction. - ' ' 

In accordance with the present invention 
the difficulties associated with the working of 
'such materials are obviated by-su'rrounding 
them with metallic casings which may be re 
moved at any desired stage of the working 
process, as hereinafter described.- ' 

complishing the same result consists in pro 
ducing a ?nely granular intimate mixture of 
the non-metallic substance, e. g. thorium ox 
ide, with .?nely divided metal such as copper, 
the mixture being so proportioned that the 
same will be su?iciently plastic for mechani 
cal working at the temperatures chosen. 
The oxide encased in the metal container 

produced as above described may now be 
drawn down to- any suitable size. The tem-' 
erature at which the mechanical working is 

' e?’ected must be considerably above room tem 
perature and not far removed from the melt 
ing point of the non-metallic substance since 

' it is well known that the plasticity thereof in 
creases with a rise in temperature. 
In order to induce the formation of a long 

continuous crystal in the oxide mass the en 
tire structure may be subjected to a suitable 

' heat treatment which may for example con 

,In the preferred embodiment of the inven& 
tion' the di?icultly fusible oxide, e. g. thorium 
oxide, .is provided with such a casing by in 
troducing the oxide in a pulverulent ormolten 
‘state intoa tube made of a suitable ductile 
metal, e. g. copper, nickel, or iron, although 
more dii?cultly fusible metals such as tung 
sten may also be used. It is also possible to 
produce such a casing by electro-depositing 
the required metal upon the exterior of the 
refractory oxide when the latter has been 
cast or agglomerated into a suitable coherent 
body. Another method of producing the eas 
ing is to electroplate the individual particles 
of the oxide with ductile metal and agglomer 
ate these'into a coherent mass by means of 

sist' in heating the structure to white heat or 
in moving the same through a plurality of 
zones of gradually increasing high tempera 
ture. The heatin' may also be induced by 
passing a current 0 suitable strength through 
the non-metallic body. In order to improve 
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the crystal structure obtained the rod or wire- ' 
shaped non-metallic body may be ?rst pre 
liminarily heated and then subjected to a 
certain amount of tension so as to reduce it 
one or two stages whereupon it may again be 
reheated to a high degree. - 
This heat treatment which is intended to 

induce the formation of a vsingle crystal may 
be carried out either before or after the re 
moval of the metal casin . The casing is re 
moved preferably by (f 
in a suitable acid or by subjecting it to the 
action of a gas capable of attacking the metal, 
such as hydrochloric acid gas. 
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issolving the same‘ . 

95 
In‘ the case ' 

of a metal of low fusing point the casln may I 
even be removed by volatilization. ‘ en 
the ?lament'has been produced by drawin 
down an agglomerated mixture of oxide an 
metal the metal may be so intimately asso 
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ciated with the oxide particles that the gas- , 
eous treatment above recited may be prefer 
able for removing the metal. . " 
The ?lament after the metal has been re 

moved'inay be reduced further by drawing in 
order to close the pores resulting-from the 
metal- removal treatment and thus increase 
the solidity of the product. _ 
The size of the crystals obtained and their 
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2. 
boundary‘ limits will depend upon the nature 

' and the degree of mechanical working to 
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which the oxide is subjected as well as upon 
the temperature prevailing during the heat 
treatment and“ may also depend upon. the 
preliminary condition of ?neness of the ma 
terial. " ' ‘ 

The crystal modi?cation induced by the 
heat. treatment is of especial advantage in in 
candescent lamp and vacuum tubes?laments 
since it is then possible to use the ?laments 
without danger of recrystallization when ' 
subjected for a long time to high tempera 
tures. 
Under certain conditions it may also be 

" preferable to change the oxide into a single 
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crystal modi?cation before subjecting it to 
mechanical working or drawing. Even in 
such a case, however, it is preferable to en-, 
close the non-metallic material in a ductile 
casing to protect the same from crumbling. 
By this means it is possible to draw the single 
crystal-body out to a considerable extent and 
to convert it into the form of ?lamentary’wire 
suitable for use in electric lamps. 
WhatJI claim as new and desire to secure 

by Letters Patent of the'United States, is: 
l. The method for converting refractory 

oxides into a uni-crystal structure, compris 
30 ing providing said material with a casing of 

ductile metal, drawing to ?lamentary size, 

1,701,342 
passing a current through the drawn product 
of sufficient intensity to heat said product to 
convert it into a uni-crystal structure and re 
movin said casing. ' a ' 

2. The method for converting non-crystal 
~line oxides-into a uni-crystal structure 'com- > 
prising placing said material within a tube 
of ductile metal, drawing to ?lamentary size, 
subjecting the drawn product to heat treat 
ment to convert it into a uni-crystal structure 
and removing said tube. ' ' 

3. The method for converting a non-crys 
talline oxide into a uni-crystal ?lament which 
comprises placing the; oxide in a casing of 
di?icultly fusible metal, drawing the casing _ 
and enclosed oxide down to ?lamentary size 
and thereafter heat-treating the drawn ?la 
ment to induce uni-crystal growth and re 
moving the casing. 

4. The method for‘converting a non-crys 
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talline non-metallic ?lament into a uni-crys- , 
tal, comprising encasing said ?lament within 
a casing of ductile metal, drawing the en 
cased ?lament down to size, heat treating 
said drawn ?lament to induce the growth of 
uni-crystal structure and removing said cas 
mg. . - _ 

In witness whereof, I have hereunto set my 
hand this 3rd day of April, 1925. 

FRANZ SKAUPY. 


