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My invention relates to the manufacture 
of metallic materials adapted to be sub 
jected to high temperatures and it has spe 
cial reference to a process intended to 

5 control the formation of the crystalline 
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structure of a body made from such ma 
terials. - 

In the present state of the incandescent 
lamp art, it is well known that a metallic 
material, such as tungsten and similar 
highly refractory metals, unless specially 
treated will tend to alter internally when 
raised to a point of incandescence in a 
lamp, and that the degree of alteration will 
depend upon such factors as the size of 
filament, efficiency at which it is operated, 
length of service, etc. One such form of 
alteration is manifested in what is com 
monly known as "sagging', which is partic 
ularly noticeable in filaments of the coiled 
type or in lamps which are designed to 
be burned horizontally. The effect of sag 
ging in a coiled filament results in adjacent 
turns of the wire comprising the helix 
either being separated or short circuited, 
and, in the case of a lamp having an un 
coiled filament, such as those used for sign 
lighting purposes, the sagging of the fila 
ment permits it to incline to the vertical in 
stead of projecting horizontally. Such al 
terations impair the lamp's efficiency, with 
the consequent early failure of the same. 
One of the causes for the sagging of the 

tungsten coils, when hot, is known to be 
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certain conditions of their crystalline struc 
ture. A sag wire is characterized by small 
crystals, or grains. The principal charac 
teristic of non-sag wire is its large-grain 
structure. The grains should be large as 
to length and cross section. It is also de 
sirable that the crystals have irregular sur 
faces so that they may interlock and thus 
form a more stable structure. 
- Another form of internal alteration com 
mon to metallic filaments is known as off 
setting, which consists of a lateral shifting 
or displacement of one portion of filament 
with respect to an adjacent portion. It has 
been proposed to control this structural 
change by the addition of auxiliary sub 
stances which resist off-setting through re 
tardation of grain growth. For this pur 
pose thorium oxide is generally used. For 
a further explanation of this phenomenon 
reference may be had to United States Pat 

Application filed January 13, 1921. Serial No. 437,035. 

ent No. 1,180,264, issued to Anton Lederer, April 18, 1916. 
I have discovered that some oxides; par 

ticularly the alkali oxides and the alkali 
earths, such as lithium oxide, sodium ox 
ide, calcium oxide, etc., when mixed with a compound of tungsten promote grain 
growth during the process of manufactur 
ing drawn tungsten, that is, cause the 
gains or crystals to grow in size rather 
than retard their growth, as is the case in 
the particular materials heretofore em 
ployed to prevent offsetting. I have also 
discovered that some of these, such as lith 
ilm oxide and Sodium oxide, not only cause 
the crystals to grow in all directions but 
direct the growth along the axis of the 
wire so that the crystals are of greater 
length than yidth when the filamentary 
material contains one or more of these ox-. 
ides. This clystalline structure is valuable 
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because it results in a non-sag wire. Fur 
thermore, 1...have discovered that other 
Oxides, such as potassium oxide, in addition 
to causing the crystals to grow in size and 
directing their growth along the axis of the 
Wire, cause the crystals to take on irregular 
surfaces and thus interlock, the value of. which has been stated above. . 

It is, therefore, an object of my 
tion to provide a controllable and simplified 
process for the production of a non-Sag 
structure in highly-refractory filamentary 
materials by the addition of suitable me 
tallic oxides, followed by mechanical work ling. 
A special object of the invention is the 

provision of a process especially applicable 
to the treatment of tungsten for producing 
a non-sag structure when the tungsten is 
drawn into filamentary form. 
Although my invention is applicable to 

producing bodies from refractory metals 
generally, for the purpose of illustration, I 
will describe how it may be practiced in 
producing a tungsten wire possessing non 
sag properties developed by the process 
contemplated by me. 
A solution of any soluble salt of the al 

kali or alkali-earth metals, such as the ni 
trates, chlorides, silicates, carbonates, etc., is mixed, in certain proportions, with puri 
fied and precipitated tungsten trioxide 
(WO). If the additive substance be po 
tassium nitrate, 200 cc. of an aqueous solu 
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