


5 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

Patented Sept. 5, 1933 

1925,658 
POWER TUBE 

William T. Gibson, Aldwych, London, England, 
assignor to Western Electric Company, Incor 
porated, New York, N. Y., a corporation of 
New York 

Application August 1, 1928, Serial No. 296,76, 
and in Great Britain August 27, 1927 

1925,658 

UNITED STATES PATENT OFFICE 

2 Claims. 

This invention relates to electron discharge 
devices and more particularly to those capable 
of operating under high power conditions. 
In devices of this character it has been the 

practice to Support the grid and filament Struc 
tures from collars each of Which fictionally en 
gages with a re-entrant gaSS Stem. One of 
the limiting factors in the design of tubes of 
this kind when used for very short Wave Work 
is the dielectric loss which occurs at these fre 
quencies in the vitreous material of the enve 
lope, for instance, in a tube consuming 10 kilo 
Watts and operating at Wave lengths of Say 25 
meters or less the field between the grid and 
filament causes dielectric loss in the glass of 
the Stem which eads to heating up, electrolysis 
and Cracking of the glass. Ti'o a, certain extent 
this defect may be initigated by USing material 
Such as Pyrex glass, but even. So it is not poS 
Sible to go far beyond Wave engths of 25 netters 
Without the glass being in dange of fracture. 
According to the inventior thiS da. Wback iS 

Overcome by eliminating the StreSS in the glass 
between the grid collar and the filament by uS 
ing a potential-equalizing screen. Within the tube 
and also by extending the gaSS patS SO as to 
Secure a long glass path betWeen the grid col 
lar and the filarment SealS. 
A better understanding of the invention will be 

obtained by refering to the a.CCOmpanyig 
drawing, which gives a fragmentary view of an 
electron discharge device of the type referred to. 
In the dra Wing i represents a vitreous Wessel 

which is fused on to an external anode portion 
2. The vessel is provided With a re-entrant stem 
3 which is frictionally engaged by a metal Collar 
4 from which is Suspended the grid Slipporting 
Structure 5. A grid lead-in conductor 6 is con 
nected to the collar 4 and paSSes out along the 
laterally disposed tubular portion 7 and through 
the copper seal 8. The filament leads 9 pass 
through two externally projecting member's 10, 
which according to the invention are made aS 
long as conveniently possible, So that the metal 
seals 11 are arranged as far aS possible from the 
grid collar 4, thus causing the glass leakage 
path to be extended and the field in the glass de 
creased. A further central tubular polition 12, 
preferably of glass, is SU Spended from the top 
of the vessel and carries at its loWei end a metal 
collar 13 from which the filament Supporting 
Structure 14 is borne. 
According to the invention the loSSes in the 

re-entrant tube 3 are avoided by providing it 
With a guard ring 15 on the inside. This may 

(C. 250-2.5) 

consist of copper gauze, or sheet-nickel bent 
around and expanded into position and Conduc 
tively connected to the grid collar, for instance, 
as shown at 16. The result is that the inside and 
outside of the glass tube 3 are maintained at 
the same potential and all field is removed from 
this portion of the glass, the grid filament field 
being located primarily in Vacuum. 
Thus, the dielectric iOSSes occurring at high 

frequencies are eliminated from the Vitreous 
material of the envelope and it is poSSible to 
operate the device at very short Wave lengths 
Without any damage being done thereto. 
What is claimed is: 
1. An electron di Scharge device comprising an 

enclosing vessel having a metallic anode portion 
and a glaSS pOrtiOn, Said glaSS portion being pro 
vided with a reentrant tubular member, a me 
tallic collar in contact with One Surface of said 
tubular member, a grid Supported by Said collar 
and eXtending into Said an Ode portion, a lead 
ing-in conductor between Said Wessel and tubular 
member and connected to Said collar, a cathode 
Within Said grid, leading-in conductors for said 
cathode within Said tubular member, and a me 
tallic shield in contact with the inner Surface 
of Said tubular member and conductively Con 
nected to said collar around the internai edge 
of Said tubular member, Said Shield being located 
between Said cathode leading-in conductol's and 
Said grid leading-in conductor. 

2. An electron di Scharge device comprising an 
enclosing vessel having a, inetallic anode portion 
and a giaSS portion, Said glass portion being 
provided with inner and Outer reentrant stems, 
said outer Stem being of cylindrical formation, 
a cathode assembly Supported by said inner stem, 
leading-in conductors for Said Cathode extend 
ing between said inner and Outer StemS, a ne 
tallic collar engaging the Outer Surface of the 
cylindrical outer stem, a grid Supported by Said 
collar and located between Said cathode and 
anode, a leading-in conductor for Said grid at 
tached to Said collar and located between Said 
Outer Sten and Said WeSSei, a cylindrical ne 
tallic guard ring engaging the inner Surface of 
Said outer cylindrical Sten, and an electical 
connection around the edge of said cylindrical 
Stem joining said coilar and ring together. 
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