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This invention relates to electron discharge de 
vices and circuits and more particularly to such 
apparatus adapted to operate at ultra high fre 
quencies. It has for its object to improve the 
Operating performance, and increase the fre 
quency and the power output at which such de 
vices may be made to operate effectively. A re 
lated object is to provide a simple compact con 
struction, by which an efficient i operation is ob 
tained. A further related object is to provide an 
improved form of such devices which will be read 
ily adaptable for operation with co-axial line 
structures. . . - - , , , 
There have heretofore been provided vacuum 

tubes having resonant cavity type circuits ar 
ranged to establish ultra high frequency reso 
nance. At these frequencies, in order to avoid 
large inductances and distributed capacities, the 
size of the electrodes should be made small in 
order that a substantial transfer of energy of the 
ultra high frequency may be made effective over 
the electrode areas. Furthermore, it is desired 
that the electrical impedance of the elements cou 
pling the resonant circuits, with the tube elec 
trodes should be made small in order to reduce 
the power loss across them. . . . . . . . " . . . " 
In accordance with this invention there is pro 

vided a compact symmetrical arrangement of the 
component parts of the tube and cavity circuits, 
which reduces the effective size of the electrodes 
to half their actual size, and thereby permits a 
high energy output at a very high frequency. A 
feature is an arrangement of the cavities sym 
metrically with respect to the central section of 
the electrodes so that the tube operates as two 
tubes, one on either side of the central section, 
A further feature is the formation of the elec 
trodes and the tube in such a manner that two 
Separate resonant circuits may be provided be 
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tWeen grid and anode and two further tuning 
means may be provided between cathode and grid 
circuits. In this manner, One tube may be made 
to do the work of two and increased power and 
higher operating frequencies may be obtained. 45 
Other objects and further features of novelty 

and invention will hereinafter be pointed out or 
Will become apparent to those skilled in the art 
from a reading of the following specification in 
connection with the drawing annexed hereto. 
In Said drawing- - 

Fig.1 depicts a partly sectionalized and broken 
away elevation Uf an electron discharge device 
and its associated circuits in accordance with 
features of the invention; 
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Fig. 2 is a sectional view taken substantially in 
the plane 2-2 in Fig. 1; and . . . . 

Fig. 3 is an alternative embodiment of a por 
tion of the device shown in Fig. 1. 
The device shown in the drawing is a simple 

triode having its output connection so provided 
that it may be readily connected in a co-axial 
transmission line. The arrangement further 
permits provision of a pair of resonant cavities 
between the grid and anode and between cathode 
and grid. The tube as shown comprises a double 
helix cathode IO concentrically surrounded by a 
grid and then by an anode 2. For feeding 
cathode heating voltage to cathode to symmetri 
cally about the electrical mid-point thereof, a rig 
id lead-in wire f3 is connected rigidly to one end 
of cathode 0 (at the right in the drawing). 
Lead-in 3 thus serves to support that end of 
the Cathode. The other respective ends of the 
cathode helices are supported by two further 
rigid lead-in conductors. 4, 5, and all the cath 
ode lead-in conductors 3, 4, and 5 are brought . 
out of the evacuated envelope of the device 
through a glass press 6. - - - - 

Grid comprises a plurality of longitudinally 
extending rods or wires (see also Fig. 2) rigidly 
fixed at one end to a collar 7 and at the other 
to a bellows 8, whereby changes in length of 
the grid due to heating in operation may be ab 
sorbed by the device without displacing the grid 
with respect to cathode 0 and anode 2 so as to 
impair performance of the device. In order that 
connection may be made to the grid from both 
sides of the anode, two annular lead-in members 
9, 20 are provided. Members 9 and 20 include 

longitudinally extending flanges 9 and 20 to 
aid in sealing them to insulating portions of the 
envelope. At the end of the device where the 
grid is held fixed, collar f7 is provided with a 
radially extending flange 2 by means of which 
collar 7 is rigidly fixed by bolting a ring 22 and 
flange 21 to the annular member 9. 
As mentioned above, the other end of grid 

is connected to annular member 20 through a 
bellows 8. The purpose of bellows f8 is to take 
up with relative ease changes in length of the grid 
in operation, and it also serves to provide a highly 
efficient conductive surface for direct connection 
to annular member 20. It is accordingly prefer 
able that bellows 8 offer the least possible re 
sistance to changes in length of grid and, ac 
cordingly, that it be made of verythin metal. If 
desired, the disposition of all elements of grid 
I? may be still more securely maintained by pro 

65 viding spring means 23 within bellows 8 where 
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to said electrodes and conductively connected 
with said grid, and cavity resonator means ex 
tending across outer portions of said annular 
members and outer portions of Said anode. 

2. An electron discharge device according to 
claim 1, wherein said cavity resonator means in 
cludes a first cavity resonator connected between 
Said first-mentioned annular member and said 
anode and a second cavity resonator connected 
between said further annular member and said 
anode, said cavity resonators being generally 
Symmetrically disposed longitudinally with re 
Spect to each other and also being symmetrical 
CO-axially with Said electrodes. 

3. An electron discharge device according to 
claim 1, wherein said grid electrode is directly 
connected at one end to one of said annular 
members and wherein flexing means are provided 
on the other end thereof and connected to the 
other of said annular members. 

4. An electron discharge device according to 
claim 1, wherein Said grid electrode is connected 
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at one end directly to one of said annular men 
bers and wherein the other end thereof is COn 
nected to the other of said annular members 
through a bellows, 

5. An electron discharge device comprising a 
centrally positioned, longitudinally extending 
cathode, a tubular grid surrounding said cathode, 
a tubular anode about said grid, means Support 
ing said electrodes, said means including a pair 
of longitudinally spaced plates, means rigidly at 
taching one end of said grid to one of Said plates 
and a flexible bellows forming a continuous con 
ductive connection and a longitudinally extensi 
ble support interconnecting the other end of said 
grid with the other plate, and means forming a 
Sealed envelope about said electrodes. 

6. The combination according to claim 5, in 
combination with a tension spring inside of said 
bellows attached at one end to the other end of 
said grid and at its other end to the other plate 
to maintain Said grid under tension. 

GEORGES P. CHEVIGNY. 


