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2 Claims. (C. 313-47) 
This invention relates to electric discharge tubes hav 

ing thermionic cathodes which are centered and Sup 
ported in the tube by means of at least one preferably 
plate-shaped insulating member. 

It is common knowledge that comparatively large tem 
perature differences can occur between the ends and the 
center of thermionic cathodes and that furthermore the 
temperature of the cathodes of a number of tubes of one 
and the same type can be widely different. 
Many attempts have been made to reduce the above 

mentioned disadvantage by decreasing the heat dissipa 
stion of the ends of the cathode by taking steps for re 
ducing the transfer of heat from the cathode to the in 
sulating members as far as possible. However, it has 
been found that these steps mitigate the first-mentioned 
disadvantage, but that the difference in the cathode tem 
peratures of a number of tubes of one and the same 
type could be reduced only in a comparatively small de 
gree, 

It has now been found that especially the second dis 
advantage can be considerably reduced if, in accordance 
with the invention, steps are taken in such tubes to en 
sure that the heat transfer of the cathode to the part of 
the insulator which is in contact with the cathode exceeds 
the heat dissipation from this part of the insulator to the 
remaining part. The part of the preferably plate-shaped 
insulator which engages the cathode is connected to the 
remaining part of the insulator by parts which poorly 
conduct heat, so that the heat dissipation through these 
members is reduced to a minimum. In any case, the tem 
perature gradient along these connecting parts must ex 
ceed the temperature gradient between the part of the 
cathode engaging the insulator and this adjacent part 
of the insulator. As a result, the temperature difference 
between this latter part of the insulator and the cathode 
becomes comparatively slight. 
The present invention is based on the recognition that 

the large differences in heat dissipation are due to the 
fact that there is a highly variable thermal contact be 
tween the cathode and the insulator engaging it so that 
large variations in the heat dissipation are produced. 
By the step in accordance with the present invention, the 
temperature of the part of the insulator engaging the 
cathode becomes comparatively high so that there is only 
a comparatively slight difference between the cathode 
temperature and the insulator temperature at the points 
of contact. Differences in the heat transfer at these points 
consequently have a relatively smaller influence upon 
the heat dissipation of the cathode. 
The heat dissipation of the hot parts of the insulator 

to the remaining part of this insulator can be accurately 
determined and hence kept constant for the various speci 
mens owing to the fact that this transfer is effected through 
stationary parts of the insulator. These stationary parts 
may comprise connecting strips produced by aperturing 
a plate-shaped insulator. It is desirable for the heat dis 
sipation through these strips to be reduced to a minimum, 
however, in any case, this heat dissipation always is sub 
stantially equal for equal insulating members. Further 
more it is desirable for the cathode to be in highly heat 
conducting connection with the insulator so that at this 
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point the abrupt thermal variation is small and hence 
variations in this connection exert a lesser influence upon 
the cathode temperature. 

It has been found that the value of the temperature 
differences in the various tubes of one and the same type 
can be reduced by half or even by two-thirds by the use 
of the invention. 
The invention will now be described more fully with 

reference to a drawing, in which 
FIG. 1 is a plan view of an electrode system of a tube 

in accordance with the invention, and 
F.G. 2 shows an alternative embodiment, 
In FIG. 1, reference numeral 1 denotes a tube envelope 

and 2 a cathode; grid stay rods are designated 3 and 
bent-over lugs securing the anode to a mica member 5 
are designated 4. Parts 6 of the mica centering member 
5 are in good thermal contact with the cathode, but are 
connected to the remaining part of the plate 5 by nar 
row strips 7 only. Since the heat dissipation through 
the parts 7 can be much smaller than that from the cath 
ode to the parts 6, the parts 6 will assume a high tem 
perature and differences in heat dissipation from the cath 
ode 2 to the parts 6 will have a simaller influence on the 
total heat dissipation, since this is determined by the 
parts 7 and can be accurately equal for all the mica mem 
bers. The thermal contact between the cathode and the 
mica member, however, can fluctuate widely since the 
cathode must not be gripped in the aperture of the mica 
plate too firmly. Small variations of the sizes of the 
cathode cross-section and of the mica aperture can give 
rise to large differences in the thermal contact. 
Due to the very slight heat dissipation through these 

parts 7, the temperature drop across the cathode from the 
center to the ends is also decreased while the mean cath 
ode temperature is increased. 

In FIG. 2, use is made of a separate mica plate 10 
which serves in particular for centering the cathode 2 and 
the grid stay rod 3. Here again the parts 6 of the mica 
plate can assume a high temperature. The grid is cen 
tered with respect to the anode 4 and the tube wall 1. 
by means of a mica member 5 which, however, does not 
engage the cathode. 

It will be appreciated that the invention can be car 
ried into effect in alternative manners also. However, 
a heat accumulation must always be possible in the part 
of the mica member engaging the cathode so that always 
the heat transfer from the cathode to the mica must be 
better than the heat dissipation from this part of the mica 
member to the remaining parts of this member. 
What is claimed is: 
1. An electric discharge tube comprising at least one 

electrode including a thermionic cathode, an electrode 
centering member of insulating material having a first 
portion engaging the cathode and a second portion in 
contact with a cooler portion of the tube, said center 
ing member having a portion intermediate the first and 
second portions thereof which has a smaller sectional 
area than that of the first and second portions whereby 
the transfer of heat from the first portion to the second 
portion is retarded and the temperature difference be 
tween said first portion and the cathode is minimized. 

2. An electric discharge tube as claimed in claim 1, 
in which the centering member is a mica plate of which 
the first portion engaging the cathode is connected to the 
remainder of the mica plate by narrow strips only. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1967,208 Krahl ------------------ July 17, 1934 
2,907,912 Stephens --------------- Oct. 6, 1959 
2,917,652 Van der Poel ----------- Dec. 15, 1959 


