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tainable without sacrificing electron emission. 
One advantage is that the Cathode resistance is 
reduced. Another is that ewaporation of the 
coating material is decreased. Still another ad 
vantage is that flaking of the coating is min 
imized. 

Describing the formation of the slotted. cathode 
in greater detail, a thin sheet of nickel or other 
Suitable metal, having a width: equal to the de 
sired length of the cylindrical cathode, and haw 
ing a length adequate to prowide for the slot for 
mation, is preliminarily bent to the corrugated 
Shape shown in Figure 2. At this stage of manu 
facture, the width of the slots (exaggerated in the 
drawing) is approximately that desired, but the 
height of the slots is made greater than desired. 
Suitable bars of steel 20 are then placed in the 
slots and the excess sheet metal above the bars is 
pressed downwardly to fold the same outwardly 
as shown at: 22. 
leaving the sheet metal withundercut slots. The 
resulting sheet of metal is then bent to cylindri 
cal shape, a part of the cylinder being indicated 
in Figure 4. The barium carbonate or equivalent 
material is then applied to the outside of the 
cathode, the slots being substantially filled but the 
outside surfaces 24 being leftbare. Subsequently, 
when the cathode is heated, the carbonate is re 
duced to the Oxide, and barium metal from the 
oxide creeps outwardly from the slots onto the 
Outer surfaces 24. | 
Undercut slots of dowetail section may be 

formed somewhat easier than the undercut T 
shaped slots provided in Figure 4. This may be 
explained with reference to: Figures 5, 6, and 7, 
in which it will be seen that a thin sheet of nickel 
orother metal is preliminarily formed into cor 
rugated or slotted shape asshown in Figure 5, fol 
lowing which the sheet is compressed from one 
side edge toward the other while confining the 

i corrugated metal between flat top and bottom 
plates. This produces the dowetail shape shown 
in Figure 6. The metal is then bent to cylindrical 
configuration, as is partially shown in Figure 7, 
following which the slots are filled with the bar 
ium carbonate or equivalent material. The func 
tioning of this cathode is substantially the same 
as previously described. 

It is not essential that the slots be undercut. 
Open slots may be used, butin Such case are pref 
erably made very narrow, say only 10, orat most 
20 thousandths of an inch inwidth, and aremade 
deep relative to their width, say 40 thousandths 

i of an inch. Such, a slot formation is represented 
in Figure 8, but in this figure, as in others, the 
width of the slot is exaggerated for clarity. The 
corrugated sheet is bent to cylindrical Shape and 
thereafter loaded with the electron emissive ma 
terial. | 

In all cases, the slot must not be made unduly 
large or coarse, for it has been found that with 
too great a cross-section of Oxide material in the 
slot, the material is not suficiently degassed 
throughout its depth during ewacuation of the 
tube, and later the tube will prove to be gassy. 

Reverting to Figure 1A, it will be understood 
that the grid ring 30 is supported by means of 
Suitable lead-ins, not shown; and that the anode 
6 is also supported by appropriate lead-ins, not 
shown. If the electrode assemb?y forms apart of 
an oscillator tube containing resonant loops, the 
electrodes may be supported by the Said loops. 
This is the case when the electrode assembly 
forms a part of a so-called VT-158 tube, de 
Scribed and claimed in a. copending application 

The Steel bars are then remowed, 

5 

40 

45 

50 

55 

60 

75 

4 
of Harold A. Zahl, Serial Number 473,556, filed. 
January 25, 1943. 
The cylindrical cathode can is closed at the top 

by means of a top disc 32, and is heated by means 
of a heating filament 34 disposed within the can. 
The cathode may be supported in any suitable 
manner, but that here shown is deemed prefer 
able. The cathode can is carried on a tubular 
lead-in 36 of substantial diameter, said lead-in 
being Secured coaxially of the can at the open end 
thereof. The heater filament 34 is supported and 
energized by means of a heating current lead-in 
Wire 38, which preferably rums coaxially through 
the tubular lead-in 36. It will be understood that 
while coaxial lead-ins 36 and 38 have been broken 
Offshort in Figure 1A, for convenience in arrang 
ing the figures of the drawing, these lead-ins in 
practice may be substantial in length, and ordi 
marily pass through a glass stem projecting out 
Wardly from the main glass envelope of the tube. 
The large diameter tubular lead-in 36 is used asa 
radio frequency path, and is also used as one side 
Of the power Supply circuit for heating the fla 
ment 34. 

It is believed that the method of constructing 
and using my improved cathode, as well as the 
many advantages thereof, will be apparent from 
the foregoing detailed description. The reser 
Voir of available electron-emitting material is 
Very large, for a given size of cathode. It is 
equivalent to a smooth cathode coated with an 
extremely thick oxide coating, but the present 
arrangement is far Superior to such, a supposed 
cathode for two reasons. In the present ar 
rangement, the oxide material is securely held by 
the Cathode can, and cannot blister Or flake of. 
In operation, the cathode has all the advantage of 
using an exceedinglythin oxide coating. In fact, 
the working coat on the outside of the can is far 
thinner than any which would be obtainable 
When directly coating a can, and consequently 
adheres tenaciously to the can, thus minimizing 
gridcontamination. . 

It will be apparent that while I have shown 
and described my invention in seweral preferred 
forms, many changes and modifications may be 
made in the structures disclosed without depart 
ing from the spirit of the inwention as sought to 
be-defined in the following claims. 

I Claim: |- 

1. A cathode for an electron emission tube, Said 
Cathode having a relatively extensive metal sur 
face prowided with a large number of Small re 
cesses, said recesses having a smaller width at 
their Outer ends than at their bases containing a 
metal Oxide material of high electron emissivity 
at relatively low temperature. 

2. A cathode for an electron emission tube, Said 
cathode having a surface provided with recesses, 
Said recesseshaving a Smaller widthat theirouter 
than at their inner ends and containing a metal 
oxide of high electron emissivity at relatively low 
temperature, the cathode being cylindrical, and 
the recesses being slots extending longitudinally 
of Said cylinder, Said slots being relatively deep, 
narrow slots, retaining the oxide material there 
Within. 

3. A cathode for an electron emission tube, said, 
Cathode hawing a Surface prowided with recesses, 
Said recesses having a Smaller width: at their 
Outer than at their inner ends and containing a 
metal oxide of high electron emissivity at rela 
tively low temperature, the cathode being cylin 
drical, and the recesses being slots extending 
longitudinally of Said cylinder, Said slots being 




