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GAS DISCHARGE DEVICE 
Leo Raymond Landrey, Lynbrook, and Alfred 
Mazzei, Richmond Hill, N. Y., assignors, by 
mesne assignments, to the United States of 
America as represented by the United States 
Atomic Energy Commission 
Application October 3, 1951, Serial No. 249,554 

(C. 313-54) 10 Claims. 

The present invention relates to electron dis 
charge tubes and more particularly to cold Cath 
ode gas-filled electron discharge devices, partic 
ularly adapted for voltage regulator operation. 
An object of the present invention is the pro 

vision of a gas-filled voltage regulator tube 
adapted for stable operation at low current val 
eS. 

Another object of the present invention is to 
improve the uniformity of operation of Voltage 
regulator devices. 

Still another object of the present invention 
is to increase the reliability, at low operating 
currents, operation of voltage regulator devices. 

Still another object of the present invention 
is to facilitate the manufacture of cold cathode 
gas filled discharge devices. 
The foregoing objects and others which may 

appear from the following detailed description 
are attained in accordance with an aspect of 
the present invention by providing a cold cath 
ode gas-filled electron discharge device having 
a uniformly processed cathode surface, of an 
area, no larger than that which will be wholly 
covered by the glow discharge at the maximum 
rated current so that the discharge is prevent 
ed from shifting about over the cathode Sur 
face to seek out the most active part of the 
cathode surface. The variations in activity of 
different cathode spots tended, in prior art tubes : 
of which we are aware, to cause changes in cath 
ode potential drop with each shift. 
Other aspects of the present invention pro 

vide for means for adequately degassing and 
processing such a limited cathode surface by pro 
viding auxiliary heating means within the gas 
filled envelope in thermal conducting relation 
ship with the cathode so that the cathode can 
be adequately heated. 
A more complete understanding of the pres 

ent invention will be had by reference to the 
following detailed description which is accom 
panied by a drawing in which: 

Fig. 1 is a transverse sectional view of an em. 
bodiment of the present invention taken along 
line - of Figure 2, while; 

Fig. 2 is a longitudinal section of the tube 
shown in Figure 1. 

Fig. 3 is a view similar to Figure 1 but illus 
trating a modification of the present invention, 
while; 

Fig. 4 is a longitudinal cross-section of the 
embodiment of Figure 3, and; 

Fig. 5 is a chart of a group of curves diagram 
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2 
matically illustrating some of the operating prin 
ciples of the invention. 
The Structures shown in Figures 1 and 2 in 

cludes a hermetically sealed vitreous envelope it) . 
closed at one end by a glass header 2 through 
which a number of lead-in conductors 4 pass 
and closed at the other end by a seal-off tip f 6 
through which a lead-in conductor 8 is sealed. 
The tube is provided with a pair of internal 
Spacer discs or Wafers 20 and 22 of insulating 
material such as mica. The spacer discs 20 and 
22 Support in proper relative position an anode 
24 and a cathode 26. Anode 24 comprises a 
metal plate, preferably corrugated to increase 
its rigidity, welded to an extension of lead-in 
Wire Í8 which passes through appropriate aper 
tures in Spacer discs 20 and 22. Cathode 26 
comprises a Small L-shaped wire or rod Weld 
ed or otherwise secured to a supporting plate 
28. Plate 23 is corrugated similarly to anode 
plate 24 and is similarly held in position be 
tWeen spacer washers 20 and 22 by an exten 
sion of lead-in conductor f4 passing through 
appropriate apertures in discs 20 and 22 and 
welded or otherwise secured to the plate 28. . 
Auxiliary mounting tabs at each end of plates 
24 and 28 passing through spacers 20 and 22 
may be provided if desired but are not here 
shown as being necessary to an understanding 
Of the present invention. In order to maintain 
the proper spacing between header 2 and the 
lower insulating spacer 22, a number of dummy 
conductors 30 may be sealed into header 2 of 
Such length and so disposed as to bear against 
the lower surface of spacer 22 and prevent it 
from tipping or shifting in position. The cath 
ode rod is preferably constructed of pure nickel 
and the end facing anode 24 is ground and pol 
ished. So that it is Smooth and flat. Cathode 
supporting plate 28 is preferably constructed of 
metal having a higher work function than 
nickel, or if constructed of nickel or steel, may 
be carbonized or painted with a colloidal sus 
pension of graphite in order to provide a sur 
face With an effective high work function. 
Metals other than nickel which may be used for 
cathode Supporting plate 23 and Which may not 
require coating with colloidal graphite or car 
bonizing are platinum, gold, arsenic and OS 
mium. Either a Solid metal or a thin plating 
over a baser metal may be employed. 
Anode 24 may be constructed of nickel. It is 

provided With a getter capsule 32 Welded or 
otherwise secured to the rear-surface of anode 
24 with respect to the cathode so directed that 
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5. A gas regulator tube as set forth in claim 1, 
Wherein Said cathode is constituted of a section 
of wire having a polished end Surface directed 
toWard Said anode. 

6. A gas regulator tube as set forth in claim 1, 
Wherein said cathode is constituted of a section 
of Wire having a polished end surface directed 
tOWard Said anode and Supported on a metallic 
plate So treated as to inhibit cathode activity. 

7. A gas regulator tube as set forth in claim 1, 
Wherein Said Cathode is constituted of an L 
shaped section of wire supported on a plate 
Spaced from Said anode and having a polished 
end Surface directed towards said anode. 

8. A gas discharge voltage regulator tube in 
cluding Within a hermetically sealed envelope 
containing an ionizable gas, a rod-like anode and 
a rod-like cathode each passing through a pair of 
Spaced insulating discs So Spaced that said cath 
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Ode has an effective area, no greater than that of 20 

6 
the glow which the tube must Support With maxi 
Imun, rated current. 

9. A gas discharge device as set forth in claim 8, 
Wherein the portions of Said anode and cathode 
OutWardly of said spacers are treated to inhibit a 
gas discharge therebetween. 

10. A gaS discharge device as set forth in claim 
8, a radio active material is attached to one of 
Said discS to facilitate initiation of gas discharge 
betWeen said cathode and anode. 

TEO RAYMOND ANDREY. 
AFRED IMAZZE. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

NU me Name Date 
1905,153 Cloud -------------- Apr. 25, 1933 
2,416,285 Buckingham et al. - Feb. 25, 1947 
2,504,581. Power -------------- Apr. 18, 1950 


