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This invention relates to electron discharge 
devices, and more particularly to three-elec 
trode vacuum tubes, and has as an object the 
improvement of the electrode supporting and 
electrode structure. 
An electron discharge, device of this type 

comprises a gas tight vessel in which there 
are usually enclosed a cathode or filament, 
an anode, usually in the form of a plate, and 
a grid. In some cases it has hitherto been 
found convenient to support these electrodes. 
from an arm supported by a glass standard 
attached to the stem of the tube. It has been 
found, however, that such a method of sup 
port is liable to breakage whenever the tube 
is subjected to a strain, shock or sudden blow. 
In accordance with this invention, the ob 

jectionable glass standard is eliminated in 
the specific arrangement hereinafter de 
scribed by attaching one of the electrodes, 
preferably the anode, directly to the stem of 
the tube and supporting the other elec trodes therefrom, thereby obtaining a rigid 
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and fixed organization of the electrodes. 
This invention will be better understoood 

by reference to the following description, 
taken in connection with the accompanying 
drawings, in which Fig.1 illustrates one form 
of this invention; Fig.2 represents a modi 
fication thereof; and Fig. 3 shows how this invention may beapplied for the amplifica 
tion or repeating of alternating currents. 

Referring particularly to Fig. 1, 5 is an 
evacuated vessel shown partly in perspective and partly in cross-section, containing a 
double plate electrode 6, a double grid 7 and a 
filament 8. The double plate 6 as shown ter 
minates in a collar 10, which fits snugly 
around the neck or squash 11 of the vessel, 
and is held in place by the glass boss 13. The 
distance between the plates of the electrode 6 
is less than the diameter of the collar 10. The 
plate is therefore securely self-supported 
without the intermediary of an E. 
framework or glass standards. ends of the two plates and suitably support 
ed thereby is a nest 16 containing insulation 
material 17. Through this insulation mate 
rial passes the supporting wire 18 for the grid 

ip and the supporting wire 19 for the filament. 

in the upper 

The grid and filament are therefore support 
ed through the intermediary of plate 6. The 
filament has its ends attached to the two 
leading-in wires 21 and 22, which lead to suit 
able external terminal connections. The 
grid 7 has an external circuit connection 
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through lead wire 23. Wire 24, which is pref 
erably welded to the grid at the point 25 aids 
in maintaining the rigidity of the grid, in 
order that the desired space-relation between 
the electrodes will remain fixed. 27 is the 
lead wire for the plate. Attached to the 
lower part of the evacuated vessel 5 by the 
insulation material 32 is a metallic: base or 
shell 33 carrying the posts 35 (only two 
shown) to which wires from the various elec 
trodes in the vessel may be attached. This 
shell, however, is not a part of this invention, 
but constitutes the subject matter of Patent 
1491,362, of April 22, 1924, to H. E. Shreeve. 
In order to keep the two plates 6 from 

buckling, thereby destroying the desired 
space relation between the electrodes when 
the plate becomes heated by current pass 
ing between it and the filament 8, it has been 
found necessary to employ means for stiffen 
ing the plate. In the drawing, the means 
shown consists of horizontal and vertical cor 
rugations or ridges in that portion of the 
plate where buckling is liable to occur. Fig. 
2 shows a modification that may be made in 
the plate by having part of the corrugations 
running diagonally. 
The insulation piece 17 may be of any de 

sired material such as glass, lavite or the 
like. In some respects, however, a block of 
lavite has been found preferable to a glass 
bead, in that the lavite can be readily ma 
chined into the shape desired and holes 
drilled therethrough. In order to give addi 
tional stiffness to the grid and the filament, their supporting wires are preferably flat 
tened over the portion passing through the 
insulation material 17, thereby laterally ex 
tending the wires to frictionally engage the 
inner wall of the apertures in block 17. 

Fig. 3 shows how this invention may be 
employed to amplify currents from an in coming line 40 and impress them in amplified 
form upon the outgoing line 41. Impulses 
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coming from the line 40 through transformer 
42 may be impressed on the grid and the fila 
ment of tube 5, thereby varying the output 
circuit current flowing between the filament 
8 and the anode 6 in accordance with these 
impulses. The amplified impulses in the out 
put circuit of the tube may be impressed by 
transformer 43 upon any suitable outgoing 
line 41. 

It is apparent to one skilled in the art that 
varied modifications may be made in this in 
vention other than those above described 
without departing anywise from the spirit of 
this invention as defined in the appended claims. 
What is claimed is: 
1. An electron discharge device comprising 

a gas tight vessel containing a plurality of 
spaced electrodes, said device having a neck 
portion, a support for said electrodes com 
prising an additional electrode partially en 
closing said other electrodes and attached 
to the necks of said device and a lead in wire 
for said additional electrode sealed in the 
neck of said device. 

2. An electron discharge device comprising 
a gas tight vessel having a reentrant neck 
and having a cathode, a control electrode, and 
an anode, said anode comprising two plates 
terminating in a collar resting on said neck. 

3. An electron discharge device comprising 
a gas tight vessel having a reentrant neck, a 
cathode, two parallel plates forming the 
anode of said device and terminating in a 
collar resting on said neck, and an additional 
electrode having a supporting member at 
tached to said anode by insulating material. 

4. An electron discharge device comprising 
an anode, a cathode and a third electrode, said anode consisting of two corrugated plates, 
said third electrode and said cathode being 
situated between said plates. 

5. In an electron discharge device, a gas 
tight vessel having a neck, an anode consist 
ing of two parallel plates supported by a col 
lar resting on the neck of said vessel, and a 
plurality of additional electrodes situated between said plates. 

6. An electron discharge device compris 
ing a gas tight vessel having a neck, an anode, 
a cathode and a grid, said anode consisting 
of two parallel plates terminating at one end 
in a collar resting on the neck of said vessel, 
insulation material at the other end of said 
plates and supported thereby, said grid and 
filament being attached to said insulation 
material by supporting members. 

7. A vacuum tube containing a cathode, 
a second electrode and a plurality of sepa 60 
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rated metallic members integral with said 
electrode and supported by a circumferen tially complete cylindrical band resting on 
the neck of said tube. 

8. An electron discharge device compris 
ing a gas tight vessel having a constricted 
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portion and containing a plurality of elec 
trodes, one of said electrodes terminating in a circumferentially complete cylindrical 
band surrounding said constricted portion of 
said vessel, and a lead in wire for said last 
mentioned electrode sealed in said vessel at 
a point adjacent the constricted portion 
thereof. 

9. An electron discharge device compris 
ing a gas tight vessel having a tubular neck, 
a cathode, an electrode comprising two par 
allel plates terminating in a circumferen 
tially complete cylindrical band resting on 
said neck, the connection between said band and said plates being circumferentially in 
complete at a point adjacent the inwardly 
projecting end of said stem. 

10. An electron discharge device compris 
ing a gas tight vessel having a reentrant 
tubular portion, an electrode, means contact 
ing with the outer surface of Said portion 
and supporting said electrode, other elect 
trodes supported by said first electrode and 
a projection from said tubular portion ex 
tending into said means. 

11. An electron discharge device compris 
ing a gas tight vessel, an anode, a cathode 
and a control electrode, a neck and metallic 
means contacting with said neck for Sup 
porting one of said electrodes, said support 
ed electrode having opposing portions, the 
distance between the two opposing portions 
of said last mentioned electrode differing 
substantially from the effective diameter of 
said neck. p 

12. An electron discharge device contain 
ing an electrode, a block of insulating ma 
terial, a metallic band clamping one side of 
said block against a surface of said elec 
trode and a second electrode supported from 
said block. : 
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13. An electron discharge device compris 
ing a gas tight vessel containing an electrode, 
a block of insulating material, a metallic 
band substantially surrounding the surfaces 110 
of said block, which are parallel to the print 
cipal axis of said vessel and fastening said 
block to said electrode, and a cathode Sup ported by said block. 

14. An electron discharge device compris 
ing a gas tight vessel having a neck of glass 
like material, a plurality of electrodes, and 
a metallic standard contacting with the outer 
surface of said neck and supporting one of 
said electrodes and an interlocking connec 
tion between said neck and said standard for 
positioning said standard. 

15. An electron discharge device compris 
ing a cathode and an anode, said anode hav 
ing a substantially plane surface in a defi 
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nite space relation with respect to said cath- . ode, said surface being corrugated to prevent 
its buckling under heat. 

16. A vacuum discharge device compris 
ing an anode, a cathode and a control elec 30 
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trode in the form of a grid, said anode hav 
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the ends of the 

ment electrode supported b 

ing a substantially plane surface in parallel 
space relation with respect to said control 
electrode and in fixed relation with respect 
to said cathode, said surface being corrugated to prevent its bucking under heat, whereby 
the space relation of the electrodes is main 
tained constant. 17. An electron discharge device compris 
ing a cathode and an anode, said anode hav 
ing a substantially plane surface in a definite 
space relation with respect to said cathode, 
said surface being corrugated in two direc tions to prevent its buckling under heat. 

18. An electron discharge device compris 
ing several electrodes, a containing vessel 
therefor having an integral inwardly pro 
jecting neck, one of said electrodes having 
surrounding said neck, and a lead-in wire 
for said last mentioned electrode sealed in 
said vessel at that end of said vessel having 
said neck. 19. The combination with a neck, of a plu 
rality of electrode elements supported at one 
end thereby, and a block of insulating mate 
rial securing said elements together into a 
rigid, unitary structure, a hook carried by said block, means for maintaining a spring. 
tension on said hook, said hook being adapte 
to engage one of said electrode elements. 

20. The combination with a neck, of a fila 
ment electrode supported by said neck, a 
plate supported by said neck and bent to ex 
tend on opposite sides of said filament, a 
grid between the filament and the opposite 
sides of said plate, and a block of insulating 
material carried by said plate and formin 
the sole support for the ends of the gri 
?ent opposite to that supported by the 
eCK. 21. The combination with a neck, of a fila 
ment electrode supported by said neck, a 
plate supported by said neck, a grid posi 
tioned between said plate and filament, and 
a block of insulating material carried by said 
plate and forming the sole support for the 
ends of the grid and filament opposite to that 
supported by the neck. 22. The combination with a neck, of a fila 
ment electrode supported by said neck, a 
plate supported by said neck, a grid posi 
tioned between said plate and filament, and 
a block of insulating material carried by 
said plate and forming the sole support for 
that supported by the neck, and means car 
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free ends of the grid and filament, a hook 
carried by said block to engage said filament, 
and means for maintaining said hook under 
tension tending to draw said filament in a 
taut position. 24. An evacuated vessel containing an 
anode, a grid and filament, said grid being 
intermediate the anode and filament, and a block of insulating material supported by 
the anode and serving as the sole support for 
the free ends of the grid and filament. 
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25. A vacuum tube comprising a press, 
anode, cathode and control electrodes, metal lic means on said press for supporting said 
anode and means on said anode forming the 
sole support for the free ends of said other 
electrodes. 26. A vacuum tube comprising a cathode, 
an anode and a grid, an insulating member 
on said anode and means for supporting 
said cathode solely e 
member and the neck of the tube. 27. A vacuum tube comprising a cathode. 
an anode, and a grid, a block of insulating 
material secured to the anode, and means for supporting said cathode solely from said 
insulating block and the neck of the tube, the free end of said grid being also'secured 
to said block. 28. A vacuum tube comprising a cathode, 
a grid and a double plate anode, a block of 
insulation secured to the free ends of the 

from said insulating 
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anode plates to space the same, a memberse 
cured to the free end of said grid and to said insulation to position the grid, and a mem 
ber secured to said insulation, said member 
forming, with the neck of the tube, the sole 
support for the cathode. 29. A vacuum tube comprising a stem, an 
anode, a cathode and a grid mounted on the 
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stem, a block of insulation secured between the plates of said anode, said grid being se 
cured to and held in position by said block, 
and a hook carried by the under face of said 
block to suspend the upper end of the cath 
ode. 

O 

In testimony whereof, Ihereunto subscribe 
my name this 5th day of February, A. D. 
1918. W. F. H. ENDRY. 

gi and filament opposite to 
ried by said block for holding said filament . 
under tension relative thereto. r 

23. The combination with a neck, of a fila 
d b d said 8, plate supported by said neck, a grid posi 

tioned between said plate and filament, and 
a block of insulating material carried by said 
plate and forming the sole support for the 
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