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7 Claims. 

My invention relates to an electron tube having 
an external anode. 

It is among the objects of my invention to 
provide an external anode tube embodying an im-e' 
proved arrangement for and construction of the 
electrodes and associated envelope. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, will be set forth in the following descrip 
tion of my invention. It is to 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 l is a perspective view of a triode tube 

embodying the improvements" of my invention; 
and 
Figure 2 is a vertical sectional view of the 

same. 
Figure 3 is an enlarged detail sectional view 

taken transversely through the lower portions of 
the ?lament structure. _ 

Figure 4 is a vertical sectional view showing a 
tetrode. 
In terms of broad inclusion, my tube comprises 

an envelope having an intermediate metallic por 
tion forming an external anode. A cathode sup 
ported by one end of the envelope extends into 
one end of the anode, and a grid supported by 
the opposite end of the envelope extends into the 
other end of the anode. Vitreous envelope sec 
tions are provided at each end of the anode, and 
the grid is connected to a metallic envelope sec 
tion sealed to one of the vitreous sections. A 
cooler is provided on the anode between the vit 
reous envelope sections. In a modi?ed tube 1 
provide a second grid supported by the end of 
the envelope opposite the ?rst grid and extending 
into that end of the anode into which the cathode 
extends. 
In greater detail, and referring to Figures 1 

and 2 of the drawing, a triode tube embodying 
my ‘improvements comprises a tubular external 
anode 2 of a suitable metal such as nickel or 
Kovar, arranged to form the intermediate section 
of the tube envelope. The anode is preferably 
provided with enlarged end portions 3, of a metal 
having good glass sealing properties to which 
vitreous or glass envelope sections 4 and B are 
fused at seals ‘I. The vitreous sections are also 
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tubular, forming an elongated envelope of gener 
ally cylindrical shape. 
The lower end of the envelope supports the 

cathode structure 8, and for this purpose is pref 
erably provided with a reentrant stem 9 carrying 
an exhaust tubulation 10 through which the en 
velope is ?nally evacuated. The cathode chosen 
for illustration is of the ?lamentary type having 
longitudinal bars I I of thoriated tungsten divided 
into four groups disposed in cylindrical forma 
tion about the cathode axis, each group of wires 
being connected at the lower end to one of the 
four cathode leads [2 and all being connected at 
the upper end to a common terminal [3. 

Fixed supports for the lower ends of the ?la 
ment wires are provided by brackets 14 on leads 
I2, which leads are sealed to stem 9. Top cap or 
terminal l3 provides a movable support and is 
held centered by a rod or standard l6 sealed to the 
stem and projecting through the cap. Tension is 
applied to the ?lament wires by a sleeve I5 slid 
able along the center rod and urged upwardly 
against cap l3 by a spring l1 interposed between 
the sleeve and stem. In the ?nal tube diamet 
rically opposed cathode leads l2 are connected in 
parallel to a source of heating current. Since two 
of the groups of ?lament wires are connected in 
series with one pair of leads and the other two 
groups in series with the other two leads, all are 
simultaneously heated. This compact ?lament 
structure provides a large amount of electron 
emitting surface. It is understood of course that 
other types of cathode structures may be used. 

It is to be noted that the cathode structure has 
a free end and is supported entirely by one end of 
the envelope with the free end of the cathode 
structure extending coaxially within anode 2 from 
one end thereof. This free ended structure makes 
it possible to insert the cathode into the tubular 
anode section while the parts are rotating co 
axially on the head and tail stocks of a glass lathe, 
whereby accurate alignment is automatically in 
suryed when the cathode stem is ?nally sealed in 
place. The ?nal seal may be made at the stem 
flare-along a plane perpendicular to the electrode 
vaxis as indicated by line 20 in Figure 2. Such 
a structure and procedure for attaining alignment 
is particularly important in an external anode 
tube because the solid metal wall hides the in 
ternal parts. 
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Any suitable base may be provided on the tube. 
I prefer to use a single pronged coaxial type base 
comprising a metallic shell [8 connected to a pair 
of the cathode leads and secured to the envelope 
by cement IS. A disc 2| of insulating material 
serves to support a hollow metallic center prong 
22 which is connected to the other pair of cath 
ode leads. During operation of the tube the 
stem is preferably cooled by air admitted through 
prong 22 and exhausted through vent openings 
23. - . 

Grid 24 is supported from the end of the en 
velope opposite that of the cathode. The grid 
is preferably of the cage type comprising ver 
tical bars 26 and a reinforcing spiral 21 secured 
to end rings 28. Support and terminalconnector 
means for the grid is provided by a tubular metal 
lic envelope section 29» coaxial with the elec 
trodes and fused to envelope section 4 at seal 3i. 
Section 29 is of a metal, such as Kovar, having 
good glass sealing properties. The grid is 
mounted on tubular section 29 by a suitable 
bracket 32, preferably conical in shape, welded at 
one end to a grid ‘ring 28 and at the other end 
to section 29. Part of envelope section 29 pro 
jects outwardly from the vitreous section 4, thus 
providing an external terminal surface for mak 
ing connection with the grid. The grid may be 
made of any suitable material having the de 
sired physical and electrical properties. 

It is to be noted that the grid also has a free 
inner end and is supported entirely by one end 
of the envelope, the grid extending coaxially into 
that end of the anode opposite the cathode with‘ 
the free end of the grid telescoped over the free 
end of the cathode. This permits the grid to be 
inserted into the anode section while the parts 
are rotating coaxially in a glass lathe when en 
velope section 29 carrying the grid structure is 
sealed in place. The ?nal seal at this end is 
preferably made along a plane perpendicular to 
the axis of the envelope as indicated by line 35 of 
Figure 2. - 

In order to check alignment of the internal 
electrodes‘ I preferably supply a transparent 
vitreous end piece 33 on the envelope, sealed to 
the outer end of tubular section 29, to provide a 
window for viewing the internal parts. This end 
piece may be ?at sided or shaped like a lens to 
magnify. 
A cooler 34 is also Preferably provided on anode 

2 between the vitreous sections 4 and 6 forpur 
poses of dissipating heat from the anode. This 
cooler preferably has longitudinal ?ns 36 and may 
be of any suitable metal such as copper or alu 
minum. It may be secured to the anode in any 
suitable manner, as by a high melting point sol 
der 31. 
A modi?ed tube or tetrode embodying my in 

vention is shown in Figure 4. In this case grid 
grid 24 functions as a control grid and a second 
or outer grid 38 functions as a screen grid. The 
screen grid is supported by the same end of the 
envelope as the cathode, and projects into the 
anode with its free end telescoped ‘over the free 
end of the control grid. The screen grid is 
mounted on a conical bracket 39 secured to a 
metallic ring-like envelope section 4| which pro 
vides a terminal for the grid. This metallic sec 
tion, say of Kovar, is fused to vitreous ‘section 6 
at seal 42 and to a third vitreous section 43 at 
seal 44. The latter section carries ?lament stem 
9. Otherwise the tube structure is similar to that 
?rst described, as indicated by like reference 
numerals. 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 

4 
I claim: 
1. An electron tube comprising a, tubular ex 

ternal anode, vitreous envelope sections sealed to 
opposite ends of said anode, a cathode supported 
by one of said vitreous sections and extending 
into one end of the anode, cathode tensioning 
means supported on the last mentioned section, 
a tubular metallic envelope section coaxial with 
the anode sealed to the other vitreous section, 
and a grid supported by said metallic section 
and extending into the other end of the anode. 

2. An electron tube comprising a tubular ex 
ternal anode, vitreous envelope sections sealed to 
opposite ends of said anode, a tubular metallic 
envelope section coaxial with the anode sealed to 
each of ‘said vitreous sections, a grid supported 
by one of said metallic sections and extending 
into one end of the anode, a second grid supported 
by the other metallic section and extending into 
the other end of the anode, a third vitreous en 
velope section sealed to one of said metallic sec 
tions, and a cathode supported by said third 
vitreous section and extending into the anode. 

3. An electron tube' comprising a tubular ex 
ternal anode, vitreous envelope sections sealed to 
opposite ends of said anode, a metallic envelope 
section sealed to each of said vitreous sections, a 
control grid supported by one of said metallic sec 
tions and extending into one end of the anode, 
a screen grid supported by the other metallic 
section and extending into the other end of the 
anode, a third vitreous section sealed to the last 
mentioned metallic section, and a cathode sup 
ported by said third vitreous section and extend 
ing into that end of the anode into which the 
screen grid extends. ~ 

4. An electron tube comprising an envelope 
having a metallic intermediiate portion forming 
an external anode, said envelope having a metal 
lic sleeve section adjacent one end thereof, and 
an internal electrode supported by said sleeve and 
extending within the anode, said envelope having 
a transparent vitreous en'd piece sealed to said 
sleeve to provide a window for viewing the in 
ternal electrode. 

5. An electron tube comprising an envelope 
having a tubular metallic intermediate portion 
forming an external anode, a cathode struc 
ture supported entirely by one end of the en 
velope and having a free end extending into one 
end of the anode, a grid supported entirely by 
the opposite end of the envelope and having a 
free end extending into the other end of the 
anode and telescoped over said free end of the 
cathode structure, and a, second grid supported 
entirely by the ?rst mentioned end of the en 
velope and having a free end extending into that 
end of the anode into which the cathode extends 
anid telescoped over said free end of the ?rst 
gr d. . 

6. An electron tube comprising an envelope 
having a tubular external anode, a pair of con 
centric cathode terminal members supported on 
the envelope coaxial with the anode, a grid ter 
minal member on the envelope coaxial with the 
anode, a cathode in the envelope connected to 
said cathode terminal members, a grid in the 
envelope connected to said grid terminal mem 
ber, and an insulating ring interposed between 
the inner andouter cathode terminal members, 
the largest diameter of said insulating ring being 
less than that of said. outer cathode terminal 
member. 

7. An electron tube comprising an envelope 
having a tubular external anode, a pair of con 
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centric cathode terminal members supported on 
the envelope coaxial with the anode, a pair 01 
grid terminal members on the envelope coaxial 
with the anode, a cathode in the envelope con 
nected to said cathode terminal members, and a 
pair of grids in the envelope each connected to 
one of said grid terminal members. 

GEORGE A. BECKER. 
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