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1 Claim. 

My invention relates to an electron emitter or 
cathode for electron tubes, such as transmitting 
type vacuum tubes. 

It is among the objects of my invention to pro 
vide an emitter having the desired electron emis 
sion properties of a thoriated type tungsten 
emitter, but which is made from ordinary tung 
sten metal suitably treated rather than from the 
prepared thoriated tungsten heretofore employed. 
Another object is to provide an emitter which 

may be fabricated in any suitable shape, includ 
ing surface type cathodes as well as wire type 
filamentS. 
The invention possesses other objects and fea 

tures of advantage, some of which, With the fore 
going, will be set forth in the following descrip 
tion of my invention. It is to be understood that 
I do not limit myself to this disclosure of Species 
of my invention as I may adopt variant embodi 
ments thereof within the scope of the claim. 

Referring to the drawing: 
Figure 1 is an elevational view of an electron 

tube embodying a filamentary type cathode of 
my invention, portions of the internal parts be 
ing broken away to show the structure more 
clearly; and 

Figure 2 is a detailed view showing the emitter 
filament. 
In terms of broad inclusion, my improved elec 

tron emitter comprises a tungsten core, and a 
coating comprising an intimate mixture of tung 
Sten and thorium oxide sintered on the core. 
The preferred method of making the emitter 
comprises reducing thorium tungstate to a mix 
ture of tungsten and thorium oxide, coating the 
core with the mixture, and sintering the coating 
onto the core. Either Wire or sheet-like core 
metal may be used, depending upon whether the 
emitter is to be of the filamentary or the surface 
type cathode. 
In greater detail and referring to the drawing, 

a triode type of filamentary cathode tube is 
chosen for purposes of illustration, it being un 
derstood that my improved emitter may be in 
corporated in tubes other than triodes. It is also 
understood that the emitter may be of the uni 
potential surface type rather than the fila 
mentary type shown. The tube illustrated Com 
prises an evacuated glass envelope 2 with a stem 
3 carrying an exhaust tubulation 4 and provided 
With a base 6 having terminal prongs 7. Stem 3 
is formed Separately from the envelope 2 and is 
finally sealed to the envelope after the electrodes 
have been mounted, as is conventional practice. 
The envelope encloses a filamentary cathode 8 
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hereinafter described in detail, a tubular metal 
anode 9 and a cage-like wire grid. Anode 9 has 
a Cap 2 Supported by a bracket 3 on lead 4 
Sealed to the upper end of the glass envelope. 
A pair of leads 7 sealed to stem 3 support the 

cathode, which leads are connected to a pair of 
base prongS by conductors 8. The grid has 
a base ring 2 Supported by brackets 22 on a pair 
of rods 23 sealed to the stem 3, one of these rods 
being connected by a conductor 24 to the base 
prong. Figure 2 shows the filamentary cathode 
or emitter more clearly, the helical filament be 
ing connected at its ends to the leads T. At the 
time the filament is mounted on the leads 7, the 
glass stem 3 has not been sealed to the envelope 
2, So that the filament stem assembly may be 
handled Separately from the remaining portions 
of the tube during processing of the filament. 
My improved emitter of Figure 2 comprises a 

tungsten core Wire coated with an intimate mix 
ture of finely divided tungsten metal and thorium 
Oxide sintered on the core. The tungsten used 
for the core of the filament 8 may be an ordinary 
commercial grade of substantially pure tungsten 
Wire and is suitably formed into helical shape 
and Secured to the leads f1. The preferred pro 
cedure then comprises reducing thorium tung 
state to a mixture of metallic tungsten and 
thorium oxide, coating the tungsten core with 
Such mixture, and sintering the coating onto the 
core. The preparation of the coating mixture 
from thorium tungstate is an important step in 
the procedure, because it provides the desired 
intimate mixture of very finely divided tungsten 
metal and thorium oxide. 
Reduction of the thorium tungstate is pref 

erably accomplished by placing a quantity of 
thorium tungState powder in a suitable container 
and heating it in a hydrogen atmosphere to a 
temperature of about 1000° C. This results in 
the partial reduction of the thorium tungstate 
compound to metallic tungsten and thorium 
Oxide. As hereinbefore mentioned, the advan 
tage of forming the mixture by this reduction 
process is that the resulting particles of tungsten 
metal and thorium oxide are in a finely divided 
state and are uniformly distributed to provide an 
intimate mixture. 
The resulting product, which is a fine black 

powder, is then mixed with a liquid binder, such 
as anyl acetate, to a consistency suitable for ap 
plication, as by Spraying, on the core of filament 
8. A Spray coat about .0005 inch thick on the 
Wire core is satisfactory. 
The coated filament is then heated in vacuum 
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to about 2300 to 2500° C. brightness tempera 
ture to sinter the coating. This sintering may 
conveniently be accomplished by passing current 
through the filament While the filianent sten is 
in an evacuated bell jar. After sintering, the 
filament is carburized and otherwise treated in 
the USual manner of handling ordinary thoriated 
tungsten filaments. 

For example, the filament is preferably car 
burized by heating it in a suitable hydrocarbon 
atmosphere to a temperature of Say 200° C. to 
2400° C. brightness. The purpose of carburizing 
is to introduce carbon into the filament, by the 
formation of tungsten carbide, which carbon is 
then available for reducing the thorium oxide to 
metallic thorium during operation of the fila 
ment. 
After carburization, the grid is mounted in 

place and the completed filament stern is sealed 
in the envelope. Thereafter, the tube is evacu 
ated in the usual manner. 
As hereinbefore inentioned, my in proved eit 

ter may be fabricated as a unipotential or Surface 
type cathode. In this case a, sheet of tungsten is 
used as the core instead of tungsten wire. A 
conventient shape is a cylinder of sheet tungsten 
having itS Outer Surface coated as above described 
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for the wire filament. This cylindrical cathode 
may be heated indirectly by a suitable heater 
within the cylinder in the usual manner of heat 
ing indirectly heated cathodes. 

I clain: 
An electron emitter element for use in an elec 

tron tube comprising a tungsten core having 
Sintered thereon a coating consisting essentially 
of an intinate mixture of metallic tungsten and 
thorium oxide, said coating mixture being formed 
by the reduction of thorium tungstate in a hy 
drogen atmosphere at a temperature of about 
1000° C. 
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