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This invention relates to improvements in elec 
tron discharge devices, and more particularly to a 
vacuum tube having improved anode and grid 
structures. s 

An object of this invention is to provide a novel 
Vacuum tube of a type embodying a carbon anode. 
Another object of this invention is to provide a 

vacuum tube embodying a novel grid structure. 
A further object of this invention is directed to 

improved means for supporting a carbon anode 
within and from the envelope of a vacuum tube. 

Still another object of this invention is the 
provision of a novel, cylindrical, self-supporting 
grid structure for vacuum tubes and the like. 
With these and incidental objects in view, the 

invention consists in certain novel features of con 
struction and combination of parts which are set 
forth in the appended claims and a preferred 
embodiment thereof is hereinafter described with 
reference to the drawing which accompany and 
form part of the specification, wherein: 

Fig. 1 is a vertical cross-sectional view of a 
Vacuum tube formed in accordance with the 
present invention; 

Fig. 2 is a front elevation, shown partially in 
Section, of the grid structure illustrated in Fig. 1, 
but drawn to a larger scale; 

Fig. 3 is a horizontal cross-sectional view taken 
along the line 3-3 of Fig. 2. 
In the preferred embodiment of the instant 

invention, illustrated in Fig. 1, the vacuum tube 
in the form of a triode is formed with a suitable 
envelope, such as glass, and preferably initially 
in two generally hemispherical parts O and 2, 
Sealed together before evacuation. The part to 
may be provided with a generally cylindrical ex 
tension 3 from which is supported a hollow, gen 
erally cylindrical carbon anode 4 formed with 
an integral tapered extension f6. The extension 
f6 is provided with an annular groove into which 
fits a ring 8, made for example, of molybdenum. 
A hollow tapered molybdenum sleeve 20 fits over 
the tapered extension 6 and is attached as by 
welding to the enclosed ring 8. The upper end 
of the sleeve 20 is adapted to receive a copper 
plug 22 and a copper end cap 24 may have its 
end Walls crimped against the plug 22 with the 
sleeve 20 in between. The plug 22 may beformed 
With Suitable indentations to assist in this crimp 
ing operation. The sleeve 20 with the attached 
carbon anode 4 is thus integrally joined to the 
end cap 24 which, in turn, will have its lip sealed 
to the cylindrical extension 3 of the envelope 0. 
The lower envelope section f2 will be provided 

With an opposite, generally cylindrical re-entrant 
Section 25, to the end of which may be attached 
a base 26, in the usual manner, containing leads 
for a suitable cathode structure 28, supported in 
any desired Imanner, as from the re-entrant por 
tion of the envelope section 25. About the cath 

(C. 250-27.5) 
ode 28 and intermediate the latter and the anode 
4, is positioned a grid structure generally indi 
cated at 30, and more clearly shown in Figs. 2 
and 3. This grid structure may consist of a plu 

5 rality of circumferentially spaced wires, one end 
of each of which is welded or otherwise attached 
about an annular cap 34, and whose other ends 
are outwardly flared. These outwardly flared 
ends are adapted to be clamped between two metal 
rings 36 and 38, the two rings holding the ends 
between them and being held together by suitable 
means such as rivets 40. A tie wire 4 may be 
wound about the grid wires 32, one end of this 
tie wire welded or otherwise attached to the 
annular cap 34, and the other end also being 
clamped between the two rings 36 and 38. , 
The lower ring 38 is preferably provided with 

an integral extension 42 which may extend at 
right angles to the plates of this ring and be at 

20 tached to the side wall of the cylindrical en 
velope extension 25. This attaching means 44 
may also embody an external lead 46, the particul 
lar manner of forming this vacuum-tight grid 
support and external lead connection being de 

25 scribed in more detail in my copending applica 
tion, S. N. 515,268, filed of even date herewith. 
In order to provide extra rigidity to the grid Sup 
port, the rings 36 and 38 as well as the extension 
42 may beformed with a U channel, as illustrated, 

30 the rivets 40, in this case, being positioned be 
tween the sides of the channel of each ring. 

It will be noted that the aforedescribed COn 
struction fulfills the objects and advantages pri 
marily stated. The tube is easily fabricated and 

35 assembled since the anode section may be formed 
with the upper envelope section 0 and the grid 
and cathode may be formed within the lower en 
velope section f2, these two sections being then 
joined together and the tube evacuated. The use 

40 of the molybdenum ring together with the tapered 
sleeve crimped to the end cap of the tube, pro 
vides a simple manner for supporting the car 
bon anode and at the same time forms a rela 
tively sturdy anode lead. The grid structure 
is self-supporting and at the same time relatively 
rigid as compared with other grid structures here 
tofore proposed. It will be clear, of course, that 
the particular method of supporting the carbon 
anode as well as the details of the grid struc 
ture perse are usable in connection with vacuum 
tubes other than the type shown illustrated and 
while I have described above the principles of my 
invention in connection with a specific tube, it 
is to be clearly understood that this description is 
made only by way of example and not as a limita 
tion on the scope of my invention as set forth in 
the objects and the accompanying claims. 

I claim: 
1. Electron discharge device, including, in con 

69 bination, an envelope having a generally cylin 
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2 
drical open integral extension, a cathode mounted 
substantially centrally within Said envelope, 
means supporting said cathode within said en 
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erally cup-shaped metal member whose sides are 
crimped about the other end of the hollow sleeve 

velope, a generally cylindrical grid spaced from 
and surrounding said cathode, said grid compris 
ing an annular cap positioned above said cath 
ode, a plurality of circumferentially spaced self 
supporting wires connected at one end to and de 
pending from said cap and surrounding said 
cathode, and having their other ends outwardly 
directed, a pair of rings coaxial with said cathode, 
and means clamping the outwardly directed erads 
of said wires between said rings, means supporting 
said rings inside of said envelope, a hollow, cylin 
drical carbonaceous anode spaced from and sur 
rounding said grid, said anode being open at its 
lower end and having an integral upwardly di 
rected tapered projection at its upper end above 
said cap, said projection having a groove, a metal 
member in said groove, a hollow metal internally 
tapered sleeve extending at One end over said ta 
pered projection and attached to said metal mem 
ber and means supporting the other end of said 
hollow sleeve and closing the open cylindrical ex 
tension of said envelope. 

2. The combination according to claim 1, in 
which said last means includes a metal plug in 
the other end of Said hollow sleeve, and a gen 
erally cup-shaped metal member whose sides are 
crimped about the other end of the hollow sleeve 
and against said plug, and whose lip is sealed to 
the open cylindrical extension of said envelope. 

3. The combination according to claim i, in 

O 

and against said plug, and whose lip is sealed to 
the open cylindrical extension of said envelope. 

9. In ar? electron discharge device of the type 
in which an evacuated envelope encloses the tube 
electrodes, the combination of a hollow carbona 
ceous anode open at one end and having an in 

, tegral tapered projection on its other end, said 
projection having an annular groove, a metal ring 

... in said groove, a hollow internally tapered metal 

15 

sleeve extending over said tapered projection and 
fastened to said metal ring, and means forning 
part of said evacuated envelope and supporting 
said metal sleeve. 

10. The combination according to claim 9, in 
which said last means includes a metal plug in 
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said sleeve, and a generally cup-shaped end mem 
ber whose sides are crimped about said plug with 
the sleeves between them, and whose lip is sealed 
to the rest of the envelope. 

11. Electron discharge device including, in com 
bination, an envelope, cathode, grid and anode 
electrodes, means mounting said electrodes within 
said envelope, said grid comprising an annular 
cap, a plurality of circumferentially spaced, self 
supporting wires connected at one end to and de 
pending from said cap, and having their other 
ends outwardly directed, a pair of rings, means 

30 

which the means for supporting said rings inside 
of said envelope includes an integral extension 
of one of said rings. 

4. The combination according to claim i, in 
combination with a tie wire wound helically about 
said grid wires, one end between said rings and 
attached at its other end to said cap. 

5. The combination according to claim 1, in 
which said envelope is in the form of two hollow 
hemispherical parts sealed together, and one part 
of which has said cylindrical extension, and in 
which the grid and cathode-supporting means 
are attached to the other part. 

6. The combination according to claim i, in 
which said envelope has a second, generally cylin 
drical integral extension projecting opposite to 
the first--named extension, and in which the cath 
ode is supported from the end of the second ex 
tension, and the grid from a side wall of said 
extension. 

7. Electron discharge device including, in com 
bination, an envelope having a generally cylin 
drical extension open at its outer end, a cathode 
mounted substantially centrally within said en 
velope, means supporting said cathode within said 
envelope, a hollow cylindrical carbonaceous an 
ode spaced from and surrounding said cathode, 
said anode being open at one end and at its other 
end having an integral tapered projection pro 
vided with a groove, a metal member in said 
groove, a hollow metal internally tapered sleeve 
extending at one end over said tapered projec 
tion and attached to said metal member, and 
means supporting the other end of said hollow 
sleeve and closing the open cylindrical extension 
of said envelope. 

8. The combination according to claim 7, in 
which said last means includes a metal plug in 
the other end of said hollow sleeve, and a gen 
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clamping the outwardly directed ends of said 
wires between said rings and means Supporting 
one of said rings inside of Said envelope. 

12. The combination according to claim 11, in 
which said last means includes an integral ex 
tension of one of Said rings. 

13. The combination according to claim 11, in 
combination with a tie-wire wound helically about 
said grid wires, one end of said wire being 
clamped between said rings, and attached at its 
other end to said cap. 

14. . Grid structure for electron discharge de 
vices, comprising an annular member, a plurality 
of circumferentially spaced, self-supporting wires 
connected at one end to and depending from said 
member, and having their other ends outwardly 
directed, a pair of rings and means clamping the 
Outwardly directed ends of Said wires between 
said rings. 

15. The combination according to claim 14, in 
combination with a tie wire wound helically about 
said grid wires, one end being clamped between 
said rings, and attached at its other end to Said 
Cap. 

16. The combination according to claim 14, in 
which each of said rings are formed with a circu 
lar lateral channel, the rings being mounted rela 
tively to one another with the channels extend 
ing outwardly in opposite directions, and means 
in said channels holding the rings together with. 
the wire ends between them. 

17. In an electron discharge device of the type 
in which an evacuated envelope encloses the tube 
electrodes, the combination of a carbonaceous 
anode having an integral tapered projection on 
one end, said projection having an annular 
groove, a metal ring in said groove, a hollow, in 
ternally tapered metal sleeve extending over said 
tapered projection and fastened to said metal 
ring, and means supporting said metal sleeve in 
said evacuated envelope. 
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