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My invention relates to electron tubes for pro 
duCing relatively large power outputs at the 
higher frequencies, 

It is among the objects of my invention to pro 
Vide a tube Structure having the large electrode 
areas and heat diSSipation Capabilities required 
ifor high powerS. × 
Another Object is to provide a tube structure 

which takes advantage of electron emission from 
bOth Sides of a Cathode, 
Other Objects include the provision?in a tube 

Of the Character described of an electrode ar 
rangement Suitable for establishing close elec 
trode Spacings and having an improved electrode 
terminal Structure adaptable for uSe With high 
frequenCy linear circuits. 
The invention p0SSesses other objects and fea 

tures of advantage sonae of which, with the fore 
going?Will be set forth in the following descrip 
tion of my invention It isto be understood that 
I do not limit mySelf to this discloSure of Species 
Of my invention aS I may adopt variant embodi 
ments thereof within the scope of the claims. 

Referring to the drawing 
Figure: 1 is an axial Sectional view of a tube 

embodying the improvements of my invention; 
and 

Figure 2 is a detailview of the Cathode struc 
ture, 
In terms of broad inclusion my tube com 

prises a CirCular anode having an annular Cavity, 
an annular Cath0de projecting into the anode 
Cavity and a double-wall grid projecting into the 
anOde Cavity with a Wall of the grid adjacent . 
each side Of the cathode The tube preferably 
haS an annular envelope with the anode at one 
end and a Cathode terminal at the other end, 
Grid Connection iS made to a terminal ring in 
terposei in a Side wall of the envelope?there be 
ing preferably two Such grid terminal rings one 
in each of the envelope side walls. 
In greater detail and referring to the drawing, 

a triode type of tube embodying my invention 
COmpriSes an annular eyaCuated envelope 2 and 
annular Of ring-Shaped electrodes including an 
anode 3?grid 4 and cathode 6. A pair of Coaxial 
metallic Cathode terminal rings 7 and 8 are pref 
erably 1ccated at the envelope and opposite the 
anode and a pair of COaxial metalliogridterminal 
rings 9 and !! are preferably interposed in the 
inner and outer Side walls of the envelope In 
mytubethe metalanode is of the external or con 
duction-Cooled type forming part ofthe envelope 
wall and in my preferred structure the circular 
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anode has an annular internal cavity 12 into 
Which the Other annular electrodes project This 
anode has a body I3 of inverted U-shape cross 
section and preferably has upturned flanges !? 
and I6 to provide a reentrant recess into which 
the Core IT of a C00ler may project, 
The WaCuum-tight envelope is Completed by 

SeVeral Sections of inSulating or Vitreous material 
Such asglaSS An Outer Cylindrical Side wall sec? 
tion 18 issealed along itsupper edge to a sealing 
flange I9 Carried by the anode flange H6, and is 
sealed along its lower edge to the outer grid ter? 
minal ring !! Similarly an inner cylindrical 
Side Wall Section 2! is Sealed between an anode 
Sealing flange 22 and the innergrid terminal ring 
9. The lower end of the tube is formed by a pair 
of U-Shaped circular sections 23 and 2? sealed 
betweenthe gridterminal rings and Suitable Seal 
ing flanges 26 and 27 on the cathode terminals 7 
and 8. AglaSS ring 28 Sealed to flanges 29 be 
tween the Cathode terminal rings completes the 
envelope. 
In my preferred tube the Cathode is of the fila 

mentary or directly heated type comprising 
Spaced vertical bars of thoriated tungsten wire 
arranged in annular formation As shown in 
Figure2the barsare Convenientlyformed by hair 
pin filamentS 3f Connected at the 1ower ends to 
conductor rings32 by rods 33. By this arrange 
ment the hairpin filaments are connected in par 
allel aCroSS the Cathode terminals, and form a 
multiplicity of parallelfilament bars lying in the 
Cylindrical Surfaces defined by the annular Cath 
ode Structure A tie wire 34 connected to the 
Upper bights of the filaments serves to reinforce 
the Structure The annular grid & iS Of double? 
Wall Construction, preferably ofinverted U-shape, 
So that a wall of the grid lies adacent each Side 
of the cathode The grid may be of foraminated 
or any other Suitable open-Work structure and 
preferably hasterminal bands 36 along the lower 
edges of the two walls Conductive SupportS of 
sheet metalare Connected betweenthe grid bands 
36 andtheterminal rings9and I f?which SupportS 
are preferably formed by annular skirtS 37 ex 
tending from cylindrical uprightS38 mounted on 
flanges39 of theterminal ringS. Since theSegrid 
supports extend from the base of the grid to the 
side walls of the tube a complete electrostatic 
shieldisprovided betweenthe anode and Cathode. 
This shielding is desirable ingroundedgridtriode 
Operation. 
While I have Shown a triode it is underst00d 

that additional grids may be included and Sup 
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ported from additional terminal rings provided 
in the side walls. The shielding afforded by the 
grid mounting structure in my tube is ideal when 
Connected to a Screen grid of a tetrode Combina 
tion, 
For air cooled operation suitable fins 4I are 

provided on the cooler core IT. These fins pref? 
erably extend both outwardly and inWardly SinCe 
the annular envelope Structure enables air to be 
directed centrally through the tube as Well as 
along the Outer Surfaces. Effective cooling of the 
anode as Well aS other partS of the tube is thus 
assured. 
Bythe uSe of annular electrodesit becomes ap 

parent that large electrode areaSare providedin a 
relatively Compact Structure Not Only is a large 
Cathode Oremitter Surface made available by the 
annular Cathode described but my improved tube 
Structure further takes advantage Of electron 
emission from both sides of the cathode This is * 
a decidedimprovementover conventionaltube de 
Signs which uSually make use of electron emiS? 
Sion from Only One Side of a Cathode, 
Another feature of my tube is that the eleC? 

trode terminals are all Coaxial with the tube aXiS? 
thus making the tube well adapted for use With 
high frequency linear circuits. 

I Clairn: 
1. An electron tube comprising an annular 

envelope a ring-shaped anode adjacent one end 
of the envelope and having an annular Cavity, 
a cathode terrninal ring adjacent the other end 
of the envelOpe an annular Cathode projecting 
into the anode Cavity and Connected to Said Cath 
ode terminal a grid terminal ring interp0Sed in 
a side Wall of the envelope an annular double? 
wal1 grid projecting into the anode cavity with 
a wall of the grid adjacent each Side of the 
Cathode?and a conductive Support Connected be 
tween a wall of the grid and said grid terminal 
ring. 

2. An electron tube comprising an annular en 
velope a ring-shaped anode adjacent One end of 
the envelope and having an annular Cavity a 
Cathode terminal ring adjacent the other end of 
the envelope an annular Cathode projecting into 
the anode cavity and Connected to Said Cathode 
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4 
terminal a grid terminal ring interposed in each 
Side Wall Of the envelope, an annular double-Wall 
grid projecting into the anode with a Wall of the 
grid adjacent each Side of the cathode and con? 
ductive Supports Connected between the walls of 
the gridandsaidgridterminal rings. 
3 An electron tube Comprising an annular en 

Velope a ring-shaped anode adjacent one end 
Of the envelope and having an annular cavity, 
a Cathode terminal ring adjacent the other end 
Of the envelope an annular cathode projecting 
into the anode Cavity and connected to said cath 
ode terminal a grid terminal ring interposed in 
each Side Wall of the envelope, an annular double 
Wall grid projecting into the anode With a wall 
Of the grid adjaCent each Side of the Cathode and 
a pair of annular conductive supporting shields 
Connected between the walls of the grid and Said 
gridterminal ringS. - 
4?An electron tube comprising an annular 

enVelope a ring-Shaped anode adjacent one end 
Of the envelope and having an annular cavity, 
a pair Of Cathode terninal rings Sealed to the 
enVelope adjacent the Other end thereof and an 
annular filarnentary Cathode projecting into the 
anOde Cavityandsupported by Saidterminal1ings, 

5. An electron tube comprising a circular 
anOde having an annular Cavity with vertical 
CylindriCal inner Wall Surfaces, an annular cath 
Ode projecting into the anode cavity and having 
Vertical Cylindrical Sides coaxial with Said inner 
Surfaces Of the anode and an annular double 
wall grid projecting into the anode cavity with 
a Vertical Cylindrical Wall of the grid adjacent 
each Side Ofthe Cathode. 
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