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6. Claims. 

The invention relates to cathodes and part 
ticularly to the type of cathode comprising a con 
ductor coated with an electron emissive body. 
An object of the invention is to provide a large 

Oxide coated Cathode which will not be deformed 
in operation. 
Other objects and advantages of the invention 

Will be apparent from the following description 
and drawing in which: 

Fig. 1 is an elevation of a supporting and con 
ducting framework for an oxide coated cathode 
embodying the invention. 

Fig. 2 is a cross-section through a supporting 
and conducting framework, embodying a modific 
cation of the invention. - 

Fig. 3 is an elevation of a supporting and con 
ducting frameWork of a still further modification 
of the invention. 

Figs. 4, 5, and 6, are perspective views illustrat 
ing modifications in the shape of the complete 
conducting and supporting framework of the 
cathode according to the invention. 
In adapting hot cathodes for use in high power 

tubes, it is necessary to provide an extensive sur 
face of the strontium, barium, and calcium OX 
ide coating. Band shaped metal networks are 
utilized as carriers for the actual emission layer. 
These netWorks serve both as a Supporting and a 
conductive structure for the coating thereon. The 
current of electricity is passed through the metal 
part and this current maintains the complete 
structure at the emission temperature of the ac 
tive layer coating. Nickel or nickel compounds 
have been found to be particularly Suitable for the 
Support and conductivity of the heating current. 
Cathodes of high power, however, require an ex 
tended length of the cathode which may be in the 
order of 50 to 250 millineterS and a Width of the 
order of 5 to 20 millimeters. When this metal 
network of nickel is in hot condition during oper 
ation, a jar or Vibration may easily deform its 
original shape, causing a displacement in the dis 
tance between the cathode and the other elec 
trodes. 
According to the invention, the supporting 

and conductive network is strengthened by in 
cluding therein wires of a material capable of 
withstanding high heat Without deformation. 
These wires, as explained below in connection. With 
the drawing, may be Weaved or braided With the 
nickel or nickel compound Wires or may be Welded 
thereto to provide a strong Supporting structure. 
Preferably these strengthening Wires are of a 
material from the group of tungsten, tantalum, 
molybdenum, or alloys of these metals. It is pre 

(C. 250-27.5) 
ferred that these strengthening Wires have a 
sufficiently large cross-section so that they avoid 
any deformation of the cathode and yet have an 
electric resistance several times that of the nickel 
or nickel composition wires so that these 
strengthening wires carry Only approximately 
10% of the total current. Preferably in Cathodes 
of the above given dimensions of a length of 50 
to 250 millimeters and a width of 5 to 20 milli 
meters, these strengthening wires are approxi 
mately .2 or .3 millimeter in diameter. 
In Figs. 1 through 3, are disclosed certain pre 

ferred embodiments of the combination of the 
nickel and supporting Wires. In Fig. 1, the net 
work consists of nickel wires extending longi 
tudinally of the cathode which are held together 
with nickel wire 2 braided or weaved with the 
longitudinal wires , . Extending longitudinally 
with the nickel wires are the strengthening wires 
3 which, in this case, are tWo Wires from the afore 
mentioned group and preferably tungsten, hav 
ing a diameter which is preferably Somewhat 
greater than the diameter of the nickel Wires . 
The coating is preferably that of strontium, bar 
ium, and calcium oxide, which may be placed 
thereon by dipping the network into the substance 
or by spraying the substance on the network and 
then activating the coating thereon in the usual 
ae 

In Fig. 2, the network is formed by the nickel 
or nickel composition wires extending longitudi 
nally and braided Vertically and then having band 
wires 5 from tungsten or molybdenum fastened 
at a plurality of points by Welding. The Sup 
porting Wires are indicated at 5 and the nickel 
Wires at and 2, corresponding to those of Fig. 1. 
While two supporting Wires have been illustrated 
in connection with Figs. 1 and 2, it is, of course, 
understood that more or less may be utilized, de 
pending upon the size of the cathode. 
In place of Working with a small number of 

Supporting Wires of large diameter, a large num 
ber of thin supporting Wires may be utilized. 
Such a cathode body is illustrated in Fig. 3. In 
this case, the nickel wires 6 alternate with wires 
of tungsten, tantalum, or molybdenum, identified 
by T. All the Wires are held with reference to 
each other in proper position by the nickel wire 8 
Which is Weaved or braided With the Wires 6 and . 
In the embodiment according to Fig. 3, it is de 

sirable to make certain that the Supporting wires 
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2. 
to the Supporting wires, it may be desirable to 
COver the Supporting Wires 7 with an oxidized lay 
er from the group of gold, platinum, or nickel. 
The Supporting Wires in FigS. 1 and 2 may also be 
treated in this manner. 

If desired, such supporting wires of tungsten, 
tantalum, molybdenum, or alloys of these metals 
may be covered With this Oxidized layer of gold, 
platinum or nickel and completely replace the 
nickel Wires as a support for the emission layer. 
Nickel wires may or may not be used for braiding 
purposes in this construction. 
The strength of the supporting network per 

mits the use of many forms of cathodes which 
would otherwise be easily deformed in operating 
with high power. Fig. 4 discloses one such type 
made possible by the invention, in which the 
cathode body consists of two spirals 9 and 0 
disposed. Within each other and having a central 
connecting and supporting standard . The 
ends of these spirals are supported by the con 
necting conductors and standards 2 and 3. 
2 and 3 may be utilized as conductors for the 

heating current and may be utilized as a con 
ductor for the emission current. 

in Fig. 5 the cathode consists of two bands of 
is and 5 bent into a ring form which are prefer 

ably welded to each other at 6. Other closed 
forins may be utilized. Conductors and 8 
form the Supports for the cathode. The cathode 
is not necessarily limited to the two large rings 
disclosed in Fig. 5, but may be composed of a 
in timber of rings such as the four Smaller rings 
illustrated in Fig. 6. This particular band shaped 
construction has the advantage of a large surface 
and high solidity for Small Weight, and there 
fore, after the heating current is connected there 
to, Very quickly attains its electron emitting tem 
perature. - 

Many modifications may be made in the num 
ber, form and arrangement of the preferred en 
bodiments disciosed. The central part of Fig. 5 
at S may have a connection thereto similar to 
connection in Fig. 4. Fig.6 may be similarly 
modified. Accordingly, only such limitations are 
intended Cin the following claims as is necessi 
tated by the prior art. 

; : . . . . 

2,212,827 
I claim: 
1. A cathode for a discharge device compris 

ing an electron emitting coating and Supporting 
and heating wires therefor, some of said wires 
containing nickel and some of said wires con 
taining a material from the group of tungsten, 
molybdenum, and tantalum. 

2. A cathode for a discharge device compris 
ing an electron emitting coating and supporting 
and heating wires therefor, Some of said wires 
containing nickel and some of said wires contain 
ing a material from the group of tungsten, 
molybdenum, and tantalum, said last mentioned 
Wires having an electrical resistance several times 
that of the first mentioned wires containing 
nickel whereby the major portion of the heating 
Current passes through said first mentioned wires. 

3. A Cathode for a discharge device comprising 
an electron emitting coating and supporting and 
heating wires therefor, some of said wires con 
taining nickel and Some of said wires containing 
a material from the group of tungsten, molyb 
denum and tantalum, said last mentioned wires 
having an oxidation resisting protecting layer 
thereon. 

4. A cathode for a discharge device compris 
ing an electron elnitting coating and supporting 
and heating Wires therefor, some of said wires 
containing nickel and some of said wires con 
taining a material from the group of tungsten, 
molybdenun, and tantalum, said last group of 
Wires interspersed with said first group in a 
longitudinally extending band. 

5. A cathode for a discharge device comprising 
an electron emitting coating and supporting and 
heating Wires therefor, some of said wires con 
taining nickel and Some of said wires containing 
a material from the group of tungsten, molyb 
deinum and tantalum, said last group of wires 
interSperSed with said first group in a longitudi 
nally extending band, and wires containing nickel 
Woven croSSwise of said longitudinally extending 
Wires. 
... 6. A cathode structure comprising a plurality 
of ringshaped bands of interwoven Wire, said 
bands being welded together. - 
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