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The present invention relates to electric dis-
charge devices and more particularly to all-metal
tubes, .

Tn the design and manufacture of thermionic
devices employing metal envelopes and particu-
larly for convenience in mounting the devices in

radio sets and making connections to the elec~ -

trodes, it may be desirable, under certain circum-
stances, to bring out all of the leading-in conduc-
tors from one end of the device. Such a tube
i{s commonly referred to as being “single-ended.”
However, under these conditions, there is consid-
erable capacity residing, not only between the
control grid and the anode of the tube but also
between the leading-in conductors of these elec-
tredes, on account of having the conductors adjas
cent one another for a considerable distance.
Any one or all of these capacity effects may give
rise to oscillations within the tube for well-known
20 reasons, which prevents the tube from operating
Y ot its maximum translating efficiency.

15

An object of the present invention is to provide

o single-ended tube of the all-metal envelope type
in which the capacity effects between the con-
trol grid and the anode are eliminated or at least
substantially reduced, and in addition, the capac-
ity effects between the leading-in conductors are
also reduced or preferably eliminated. In carry-
ing out this object, I provide a tube in which a
screening grid of ordinary and well-known de-
sign is interposed between the control grid and
anode and in addition, a-metal member is inter-
posed between the leading-in conductors, which
member is connected either to the screening grid
ar OF to the metal envelope, or to both. The inven-
tion will be better understood when reference is
made to the following specification and the ac-
companying drawing in which Fig. 1 shows in
partly cross-section, a tube improved in accord-
40 ance with the present invention; Fig. 2 is a cross-
sectional view taken along line 2—2 in Fig. 1,
looking in the direction of the arrows; Fig. 3 is

a view partly in section of ‘a, modified tube em-
ploying the improved features of the invention,
45 while Fig. 4 is a cross-sectional view taken along
line 8—4& of Fig. 3, looking in the direction of the

" arrows. :

Referring to Fig. 1, numeral | designates a
¢ylindrical envelope which is constituted of an
50 inexpensive metal, such as iron or nickel, and
closed at the top (as shown) by a flat portion
integral with the cylindrical member. The enve-
lope is conveniently formed out of sheet metal
by a deep-drawing process. The other or lower
55 end of the envelope is closed by ‘a reentrant
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15, 1934, Serial No. 744,158
(CL 250—21.5)

header member 2 which has an external diameter
of such size as to fit snugly within the eylindrical
portion | and to which it is secured in any suif-
able manner, for example by welding.

The electrode structure within the envelope
consists of an indirectly heated cathode 3 of any
suitable and weli-known design, for example a
nickel cylinder coated with barium carbonate and
containing a tungsten heater, a control grid 4, a
screening grid 5 and an anode 8. 'The control
and screening grids are preferably formed as
helices wound upon suitably positioned uprights
1 and 8 respectively, and the anode may be con-
stituted of sheet metal in cylindrical form. Both
grids and the anode are concentrically mounted
about the cathode in any suitable manner. For
example, and as shown in Fig. 1, the upper and
lower ends of the grid uprights, also of the anode,
may pass through openings in a pair of mica disks
9 which fit snugly within the envelope. For con-
venience in securing the anode to the mica disk,
there may be provided several stapling projec-
tions 10. In addition, the upper and lower ends
of the screening grid uprights 8 are secured to &
pair of circular metal plates {i which are pro-
vided with a longitudinal slot (not shown) for
clearing the upper and lower ends of the control
grid uprights 1, also both ends of the cathode 3
and the various conductors leading to the cath-
ode and to the enclosed heater. Leading-in con-
ductors 12, 13, 14 and IS5 are provided for the
heater, cathode, control grid, and anode respec-
tively. No conductor is required for the screen-
ing grid because, as will be explained presently,
the envelope itself is connected to the screening
grid.

For bringing out the leading-in conductors
through the envelope, improved seals are em-
ployed as disclosed and specifically claimed in the
Beggs application Serial No. 744,165, filed Sep-
tember 15, 1934, entitled “Glass- to metal-seals”
and assigned to the same assignee as the present
invention. The seal employs a metal eyelet 16
provided at the lower end with a flange 1T for
securing, as by welding, to the under side of the
header member 2. Between each leading-in con-
ductor and the eyelet, there is a mass of glass 18
which is hermetically sealed to the metal parts
by heating the eyelet at the proper position, and
causing the glass to settle within the eyelet and
to leave at the top, a mound of glass which serves
to increase the leakage distance between the lead-
ing-in conductor and the metal eyelet. As stated
in the Beggs application referred to, the glass and
metal preferably should have substantially the
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7%

same thermal expansion characteristic over the
entire temperature range from 0° C. to the sof-

serves this purpose satisfactorily may consist of
18% cobalt (Co), 28% nickel (Ni) and 54% iron
(Fe), which may be sealed in a stress- and strain-
free manner to a glass which consists of 65%
silfca (8102), 23% boric oxide (B203), 7% sodium
oxide (Na:0), and 5% aluminum oxide (ALC3).
The lower header member is provided with open-
ings to accommodate the eyelets and after the
seals have been completed as a unit, apart from
the envelope, the flanged portion of each eyelet
is secured to the header as explained hereinbefore.

Inaddition to the seals, the lower header mem-
ber carries a metal seal-off which is constituted
of a tubulation 19 formed of any easily workable
metal, such as steel, and which is welded or other-
wise hermetically secured to the header. It is
apparent that the entire electrode structure, in-
cluding connections between the electrodes and
the leading-in conductors which pass through the
seals, also the metal tubulation {9, are mounted
on the header member before the latter is welded
to the envelope. After the envelope has been
closed in this manner, the interior is evacuated by

connecting an exhaust pump to the tubulation

§9 and when the proper degree of vacuum has
been obtained and if desired, inert gas or a source
of vapor introduced, the tubulation {9 is com-
pletely collapsed and welded to form a metal
seal~off, as is disclosed and claimed in the Nolte
application Serial No. 743,832, filed September 13,
1934, entitled “Metal vacuum tubes” and assigned
to the same assignee as the bresent invention,

When a tube such as described is connected
to appropriate and well-known circuits for am-
plification or detection burposes and particularly
when the screening grid 5 is maintained either
at cathode or other suitable potential, the screen-
ing grid will serve to intercept a considerable por-
tion of the electrostatic lines of force which pass
between the control grid and the anode and
which normally would give rise to oscillations,
However, there will still exist an appreciable elec-
trostatic coupling between the leading-in con-
ductors of the anode and control member which
coupling is not materially affected by the screen-
ing grid and which may also cause deleterious
operation of the tube.

In accordance with the present invention, the
coupling between the leading-in conductors is
eliminated or at least materially reduced by in-
terposing between them a metal member 28 which
meay take the form of a transversely mounted
plate, shown more clearly in Fig. 2, and which has
2 portion at the middle, bent into semicylindrical
form so as to clear the metal tubulation 18 and to
fit tightly about the circular plate {{. The height
or width of the metal member 28 may be such as
to fit snugly between the upper surface of the
header 2 and the lower surface of the mica disk
8. The screening grid §, the metal plate {1, the
metal member or bafle 20 and the header mem-
ber 2 are'all in physical contact and hence elec-
trically connected together. It is to be under-
stood that while in the electrode structure shown

‘in Fig. 1, the screening grid is essentially at the

same potential as the metal envelope; if desired,
the screening grid may be so supported as to be
electrically insulated from the envelope so that
a different potential may be applied to the screen-
ing grid than is applied to the envelope. It is also
apparent that, if desired, the plate or bafile mem-
ber 20 may be insulated from the envelope and

glass. An alloy which -

. trostatic lines of force
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thus adapted to be charged to a different poten-
tial than the envelope.

An additional bafile member may also be em-
bloyed on the exterior of the envelope within the
well formed by the header member, This addi-
tional member may also take the form of a metal
wall or baffle 21 which is bent so as to accommo-
date the metal tubulation (9. The metal baffles
20, 21 conveniently maxr be secured to the envel-
ope, if desired, at their extremities by providing
flanges indicated at 22 which may be welded
directly to the envelope.,

An inspection of Fig. 2 will show that the
anode leading-in conductor {5 is on the opposite
side of both bafle members from the control
leading-in conductor 14 and hence, any electro-
static lines of force which originate at either of
these conductors, are intercepted by the metal
baffle and cannot reach the other leading-in con-
ductor to cause oscillations. Inasmuch as both
baflle members are essentially at the same poten-
tial as the screening grid § and as the envelope 'f,
the inter-conductor capacity is effectively elimi-
nated or at least substantially reduced. .

The tube shown in Fig. 3 invelves a modified
form of envelope which, however, may contain
an electrode structure similar to that shown and
described in connection with Fig. 1 and for that
reason is designated by similar reference char-
acters. However, in this case, the metal seal-off
is taken through the upper portion of the en-
velope which for convenience terminates in a
hemisphere and is brovided with an opening to
receive the tubulation 23. The other or lower
end of the envelope may be provided with a cir-
cular flange 24 in order to be secured, for ex-
ample by welding, to g bottom plate 25. The
plate 26 carries the seals for the various leading-
In conductors and slso a fiat metal plate or baffie
26 which is interposed between the anode lead-
ing-in conductor 15 and the control grid lead-
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ing-in conductor #4. The plate 26 is of such a -

height or width as to fit snugly between the up-~
ber surface of the bottom plate 25 and the low-
er surface of the circular plate {{ and thus, as-
sists in supporting the electrode structure within
the envelope. If desired, a slot may be provided
in the plate {{ to receive the upper edge of the
bafile. As shown in Pig. 4, the plate 2§ may

- terminate in oppositely directed flanges and is of

such a length as to fit snugly within the cylin-
drical portion of the envelope to which it may
be welded. : )

" It is apparent that, as in the case of Figs, 1
and 2, the metal plate 2§ is metallically con-
necied not only to the bottom vlate 25 but also to
the ecircular plate 1 which in turn, receives the
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uprights § of the sereening grid. Thus the plate,

the screening grid and the envelope are elec-
trically connected and together. constitute gz
complete screening system. for intercepting elec-

either at the control grid or st the anode, or at
their respective leading-in conductors, and which
normally give rise to internal oscillations,

While I have shown one of the heater leading-
in conductors (2 as being positioned on one side
of the flat metal plate 26 and the other heater
leading-in conductor positioned on the other side
thereof, it is apparent that if desired, both of the
heater leads may be positioned on the same side
of the metal plate, either adjacent to the anode
leading-in conductor or to the control grid lead-
ing-in conductor,

The tube shown in Figs. 3 and 4 offers the ad-

which may originate:
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vantage over the tube shown in Figs. 1 and 2
in that the metal plate 25 may be given & rec-
tilinear configuration, due to the fact that-the

metal seal-off 23 is not positioned at the same -

end where the metal plate is located.

What I claim as new and desire to secure by
Letters Patent of the United States, is:

1. An electric discharge device comprising &
metal envelope containing a plurality of elec-
trodes including a cathode, an anode and a con-
trol member, leading-in conductors for said elec-
trodes, the leading-in conductors for the control
member and the anode taken through the same
end of the envelope, said envelope being consti-
tuted of metal and completely enclosing said
electrodes whereby the electrostatic lines of force
extending between the anode and control mem-
ber are intercepted, and a metal barrier inter-
posed between the control grid and anode lead-
ing-in conductors for intercepting the electro-
static lines of force which extend between sald
conductors.

9. An electric discharge device comprising &
metal envelope containing a plurality of elec-
trodes including a cathode, an anode and a con-
trol member, leading-in conductors for said elec-
trodes, the leading-in conductors for the con-

- {rol member and the anode taken through the
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same end of the envelope, & metal barrier inter-
posed between the control grid and anode lead-
ing-in conductors, said barrier being connected
to said envelope.

3. An electric discharge device comprising a
metal envelope containing - a plurality of elec-
trodes including a cathode, an anode, 3 control
grid and an electrostatic screening member inter-

posed between the anode and control grid, means
for eliminsating the effect of capacity between the
leads by which current is supplied to the anoGe
and control grid, sald means including 2 metal
member interposed between said leads and con-
nected to said screening member and to said en-
velope.

4. An electric discharge device comprising &
metal envelope closed at one end by a metal

header, said envelope containing a plurality of

electrodes including & cathode, a control meraier
and an anode, leading-in conductors for said
electrodes passing through said header, means
for eliminating capacity effects between the lead-
ing-in conductors for the control member and
anode, sald means including a metal member in-
terposed between said last-mentioned conductors
within the envelope, and including a metal mem-
ber interposed between said last-mentioned con-
ductors external to- the envelope,
members being secured to said header.

5. An electric discharge device comprising 2
metal envelope closed al, one end by & metal
header, said envelope containing a plurality of

electrodes including a cathode, an anode and an :

electrostatic screening member interposed be-
tween the anode and control member, means for
eliminating capacity effects between leads by
which current is supplied to the anode and con-
trol member, said means including a metal mem-
ber interposed between said leads within the en-
velope and including a metal member interposed
between said leads external to the envelope, said
metal members being secured to sald header and
electrically connected to said screening member.
GEORGE F. METCALF..

said metal ¢
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