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6 (Claims. 

My invention relates to power vacuum tubes 
and more particularly to low impedance power 
tubes. 
In tubes designed to produce a large power 

output it is desirable to have a relatively large 
Structure with closely spaced elements. How 
ever, in such tubes it has generally been found 
difficult to maintain the desired electrode spacing. 

It is a principal object of my invention to 
provide a low impedance power tube having such 
construction as to maintain the operating char 
acteristics throughout the life of the tube. 
According to one feature of my invention I 

accomplish the results by providing an electrode 
Supporting assembly for the cathode and grid, 
comprising a pair of spaced insulating discs hav 
ing offset portions to support the cathode and 
grid in permanently fixed spaced relation. The 
cathode and grid are thus supported in the form 
of cylinders of relatively large diameter the 
spacing between Which may be made very Small, 
but which may be maintained accurately. 

Preferably a resilient spring means is provided 
to maintain the desired tension on the grid Wires 

25 which are threaded back and forth between the 
two supporting discs. 
A better understanding of my invention as well 

as other objects and features thereof Will be had 
from the particular description thereof made in 
connection with the accompanying drawing the 
single figure of which shows a sectional view in 
perspective of a preferred structural embodiment 
of my invention. 
The basic idea of my invention resides in the 

provision of a construction which Will enable the 
maintenance of a very fine mesh grid in Very close 
spaced relation. With respect to the Cathode. Since 
the cathodestructure passes through heating and 
cooling cycles it is desirable that the grid be also 
mounted on this structure to avoid variations in 
Spacing. 
The tube shown in the figure embodies these 

features. On a central supporting stem 0 are 
fixed two spaced discs , 2 of insulating ma 
terial, for example, ceramic material. When 
ceramic is used it is preferable that a relatively 
low anode voltage be applied usually in the Order 
of 1000 volts or less. The inner faces of discs 
and 2 are provided With stepped offsets on the 
inner one of which is mounted a reflecting cylin 
der 3 on which is Wound the cathode heating 
Winding 4. The cathode comprises a thin me 
tallic cylinder 5 mounted on another of the 
stepped portions of discs , 2. The metal 
cathode shell is coated With an electron emitting 
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coating such as barium oxide, strontium oxide or 
the like. 
On the outer face of discs , 2 are fixed 

flanged metal discs 7, 8, respectively, having 
ears 20 provided at closely spaced points around 
their periphery. Flanged discs 7, 8 extend out 
Wardly beyond cathode 5 and serve as supporting 
and spacing means for a filamentary grid 2. 
The grid 2 is looped over projections 20 at one 
end and at the other end of the structure are 
imaintained tensioned by a spring such as 22, the 
projections 20 here merely serving to maintain 
spacing. In the illustrated embodiment spring 
22 is shown as a single coil at one end of the 
Spindle about each turn of Which is looped the 
grid Wire. Alternatively, and particularly for 
high power tubes, individual springs may be pro 
vided for each of the grid wires, the grid then 
being composed of separate Wires looped at One 
end over projections 20 and fastened at the other 
end to the Spring. 
Grid bias and control potential may be supplied 

to grid 2 over supporting rod 0, by means of 
conductive connection to the flange T or 8. 
Perforations 24 may be provided for the cathode 
heater leads. Furthermore, annular channels 25 
may be provided in each of the discs , 2 to in 
crease the leakage path between the grid and 
Cathode. 
The tube is completed by anode 26 sealed to an 

envelope 27. 
By the structure outlined above a very close 

spacing may be maintained and consequently a 
large power output may be obtained from a rela 
tively small tube operating at comparatively low 
voltages. As an example, a tube such as shown 
in the drawing if made With a cathode, a diam 
eter of about two inches and length about two 
and a half inches may have the following struc 
tural specifications. Using very fine Wire the 
grid may be spaced a distance in the order of 
0.01 to 0.02 inch from the cathode. The anode 
may then be spaced from 4 to 4 inch from the 
grid. Such a tube has a very low impedance. At 
Zero grid potential and 100 Volts on the anode the 
space current may easily be in excess of an am 
pere. 

Higher voltages and higher currents may, of 
course, be applied but the structure is intended 
primarily for high power low voltage operation 
and generally should not have an anode voltage 
in excess of 1000. 
While I have shown by way of illustration only 

a single preferred embodiment of my invention, it 
is clear that the principles thereof apply equally 
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2 
well to other tube structures. What I consider 
my invention and the scope thereof is embodied 
in the accompanying claims. 
What I claim is: 
1. A vacuum tube electrode assembly compris 

ing a supported rod, a pair of discs of insulating 
material fixed to said rod in Spaced relation, a 
cylindrical cathode Supported on said discS, me 
tallic discS mounted. On Said insulating discS and 
extending a short distance beyond said cathode, 
a filamentary grid arranged between said metal 
lic discs to surround said cathode, and resilient 
means arranged at one end of said assembly 
for maintaining said grid under tension. 

2. A vacuum tube electrode assembly accord 
ing to claim 1 further comprising a cylindrical 
reflecting means arranged Within said cathode 
and a cathode heating Winding arranged between 
Said reflecting means and said cathode. 

3. A vacuum tube provided with an electrode 
assembly according to claim 1, further compris 
ing a cylindrical anode spaced from said grid, 
and a tube envelope sealed to said anode and 
enclosing Said assembly. . 

4. A vacuum tube aSSembly according to claim 

2,226,729 
1, wherein the spacing between said cathode 
and grid is in the order of .01 inch. 

5. A vacuum tube comprising a supporting 
means, a pair of insulating discs fixed in Spaced 
relation on Said supporting means, a cylindrical 
cathode arranged between said discs and Sup 
ported thereby, flanged grid supporting discs 
mounted on said insulating discs and extending 
a short distance beyond Said cathode, project 
ing means on said grid supporting discs, a resil 
ient Spring means mounted on one of said insul 
lating discs adjacent the corresponding grid 
Supporting disc and a flamentary grid of sub 
stantial, cylindrical form, the individual conduc 
tors of said grid extending between said resilient 
Spring means and the projecting means on the 
grid Supporting disc remote from said spring 
leaS. 
6. A vacuum tube according to claim 5 further 

comprising a reflecting cylinder within said cath 
Ode and mounted on said insulating discs, and a 
cathode heating means arranged between said 
reflecting cylinder and said cathode. 

CHARLES W. LITION. 
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