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The invention Irelates to a glow discharge tube having 
only two electrodes in the primary discharge path. 

IDule to the heat produced by the main discharge in a 
gaStube, the density of gas in the vicinity of the main 
Cathode Will be decreased during operation, with a con 
Comiant change in breakdown voltage. This change 
between the breakdown voltage of a cold gas 
tlbe and the diferent breakdown voltage of a hot tube 
Iproduces erratic operation of circuits connected to the 
tLibe. 
The prinary object of the invention is to provide a 

gas discharge tube Which has Substantially the Same 
breakdown Voltage Whenitishot as When itis cold, 
The invention comprises a gas discharge tube Ihaving 

a Imain cathode and anode between Which the primary 
discharge takes place. In addition to the main discharge 
path electrodes are prowided, or Shaped, to establish a 
Secondary discharge path Somewhat removed from the 
Imain discharge path and at a 1ocation within the tube 
Where the gas denSity does Inot Vary appreciably between 
the cold and hot States of the tube. The electrodes de 
fining the Secondary discharge path are fixed relative to 
each other So that the breakdown Voltage of the Sec 
ondary discharge path is Substantially the Same When the 
tlbe is cold as the breakdown Voltage of the main dis 
Charge path When the tube ishot. In this Way, When the 
tube is Cold, the initial breakdown occurs in the sec 
ondary discharge path and this breakdown is immedi 
ately tranSerred to the primary discharge path So that 
the electrodes Which define the Secondary discharge path 
do Inotheat lip, and ConSequently, the density of the gas 
in the Wicinity is mot efected by the brief Secondary dis 
charge. 
The invention Wil be described more fully with refer 

ence to the accompanying drawing in Which: 
Fig. 1 Shows the Variation of density of the gas in a 

gloW discharge tube as a function of the distance of the 
cathode from the bulb Wall, and 

FigS. 2 and 3 Show a Side View and a plan View of an 
electrode arrangement according to the invention. 
.in Fig. the gas density i is plotted as a function of 

the distance al of the cathode from the Wall of the bulb. 
In Fig. 1 the Zero point on the abscissa indicates the lo 
cation of the cathode and the Vertical line on the right 
hand Side of the figure indicates the bulb Wall. ILine II 
designates the denSity of the gas in the cold state of 
the tibe and, as Wold be eXpected, Shows that the 
denSity is liniform througholit the tube. Line II indi 
cates the density variation When the tubeishot and par 
ticularly when the bulbis comparatively Smal. As may 
be Seen, the density is lower in the immediate vicinity 
of the hot cathode than the uniform density of a cold 
tube, but, because the tube is a closed system with a 
ConStant munaber of gas molecules, the ara over curve II 
must be the Same as the area over curve II, so the density 
Inear the Wall of the bulbis Ihigher for a hot tube than 
for a Cold tube, At Some point M1 (or locus of points) 
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between the Wall and the hot cathode, the density of 
the gas is the Same Whether the tube is hot or Cold, 
and it isat the point a1 that the secondary discharge Ipath 
Should be located. 
In the embodiment of the invention Shown in Figs. 2 

and 3, the cathode I isin the form of a short trough hav 
ing a U-shaped cross section supported by a conductive 
1rod 2. The main anode is the pointed end 3 of a wire 4 
aimed directily at the open side of the cathode trough 1 
with the point 3 in the same plane as the edges of the 
trough. A loop 5 is formed in the Wire 4 in order to 
bring the Wire into proximity With the Supporting con 
ductive rod 2. An auxiary cathode 6 is provided ad 
jacent a plate 7 to form an auxiliary discharge of about 
1 Alia. So as to reduce lignition delay of the main dis 
charge. The plate 7 also serves to shield the auxiary 
discharge from the main discharge path, The mem 
bers 1-7 are Supported on contact pin studs eXtending 
through the Wal of a tube envelope, or bulb, 8. 
The secondary discharge path between the bottom end 

of loop 5 and the adjacent portion of Irod 2 is located at 
a point Within the bulb8; which corresponds to the point 
171 in Fig. 1. When the tube is cold, discharge takes 
place between the loop 5 and the rod 2 before it takes 

"place between anode 3 and the cathode i but is im 
· mediately Shifted to the Imain discharge path between 
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anode 3 and cathode1 So that the loop 5 and the rod2 
do mot become undully heated, If the tube is operated 
for Some time, cathode i becomes heated, thereby re 
ducing the density of the gas in its immediate vicinity 
and lowering the breakdown potential of the main dis 
charge path betweencathode 1 and anode 3. When the 
cathode 1 has been operated fora suficient length of time, 
the density of the gas in its immediate ·vicinity is re 
duced to Substantially an equilibrium Ilevel and the break 
down Voltage between cathode i and anode 3 is re 
duced to Substantially the Same as the breakdown volt 
age betWeen loop 5 and Irod 2 So thatif the discharge 
is turned of and on while the cathode I is hot, the 
breakdown Will occur between anode 3 and cathode 
as eaSily as between loop 5 and Irod 2. Because the 
density of gas in the Iregion of the loop 5 and rod 2 
remains constant, the breakdown voltage of the sec 
ondary discharge path Stays almost constant and the 
breakdoWin Voltage between anode 3 and cathode i falls 
to this level. It should be moted that if the secondary 
diSCharge Iremained on for Very long, i. e?, if the dis 
charge did not almost inmediately transfer to cathode 
and anode 3, there Would be 1ocal heating of elements 

defining the Secondary discharge path, and a resultant 
IOCal Change in gas density Similar to the change in the 
region of the primary discharge path. 

If the loop 5 Were too close to the cathode 1 so that 
it Was in a region Where the density became reduced, 
there Would be a decrease in breakdown voltage as the 
elements Warmed up. If the 1oop 5 were too far away 
from the cathode 1, there would bea slight increase in 
the breakdown voltage as the elements started to warm 
upand then a decreaseasthe cathode 1 came up toregular 
operating temperature. 

In order to give a more complete description of an 
Operating embodiment of the invention the following 
dimenSions are listed, These dimensions, however, are 
Imot to be considered as limiting the invention in any 
Way. The cathode II is made of molybdenum of a thick 
ness of 25 mm, an internal width of .55 mm, a height 
of 1.6 mm, and a length of 3 mm. The cathode is 
Supported by rod 2 Which has a Iength of 10 mm, a 
Width of .7 mm, and a thickness of .25 mm. The wire 
4 has a thickness of .4 mm. and terminates in a point 3 
of ·05 mm. The diameter of the loop 5 is 2.8 mm. and 
this loop is located at a distance of about 6 mm. from 




