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This invention relates to a mefthod for closing
vacuum tubes by means of sealed joints.

Vacuum tubes are generally closed by means of
an anhular weld which connects a base to a bulb.

The present invention concerns a method
which permits of closing a vacuum tube, even 0f
a high power, without necessitating first the
making of a base. The principle of the method
consists in interposing between the glass portions
to be urited, a metallic, annular and perforated
disk, the continuity of which is insured by lugs;
in heating this disk in a high frequency oven at a
temperature high enough for fusing the glass and
thus schieve the soldering; finally, in eliminating
or severing the lugs so as o obtain, in the glass
container of the vacuum tube, several metallic
isolated sectors which may be used as lead-in
connections for the electrodes or for the fixation
of the tube. My invention will be more readily
understocod by reference to the accompanying
drawings, in which:

Figure 1 diagrammatically shows one form of
vacuum tube constructed in accordance with my
improved method;

Fig. 2 is an enlarged horizontal plan view ol
the disk assembly employed for supporting the
tube clectrodes prior to the severance of the disk
into sectors for forming the connecting means
for the several electrodes, the view being taken
looking down on the disk assembly in the direc-
tion of the arrow A in Fig, 1;

- Fig. 3 is a schematic illustration showing the
principle involved in severing a disk in a tube
constructed similar to the tube of Fig. 2, buf in-
cluding a smaller number of inwardly directed
supporting lug members, Into sectors for pro-
viding electrical connections for the electrodes
within the tube; and

Fig. 4 shows one manner of establishing elec-
trical connection with the lugs extending from
the sectors formed by the disk.

In Figure 1, I have illustrated a multiple valve
comprising a pair of two electrode valves assem-
bled in cup-like containers disposed end-to-end
on the disk assembly which unites or counles the
enclosing envelope. While T have illustrated the
invention in connection with two electrode valves
it will be understood that the method and prin-
ciples of my invention are readily applicable to
multiple electrode valves and that the disclosure
herein igs simply for illustrative purposes in ex-
plaining the prineciples employed in the method
of apparatus of my invention.

Fig. 2 gives, by way of nonlimitative example,

as regards the number, form and arrangement
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of the individual elements, an embodiment ac-
cording to the invention. The metallic, perfo-
rated disk, made of a metal having the same di-
iataticn ceefficient as glass (for example, a com-
yﬁﬂiﬁr&}”l compricing 549 of iron, 239% of nickel

nd 17 % of cobhall; or a composition such as ferro-
chmmium ete. ) 1s interposed between the
glass parts to be umted along rimming portions
1, 2, 3, separated by as many intervals void of
metal [, 3, the continuity of the disk being in-
sured by metallic lugs 4. During the heating of
the metal, the fusion of glass is effected either
through contact in intervals i, 2, 3, or through
radiation in intervals I, 3, where lugs 4 happen
to be at a higher temperature than the remainder
of the disk, for they are situated in a more in-
tense high frequency field and are not cooled by
the contact of glass. During the welding opera-
tion, glass ilows into the intervals i, 3, where a
small empty space exists between the two glass
parts to be united, and the void is progressively
tilled in from 1 towards 3, from. 3 towards |, and
from the exterior towards the interior. When
the soldering is finished, the lugs 4 are mechani-
cally removed, or severed and there is obtained an
assembly of several metallic sectors which are
substantially welded in the glass container of the
vacuum tube and electrically insulated. The
whole has then an appearance similar to that
schematically represented in Fig. 3, in which the
disk assembly is divided into sectors represented
at 8, 9 and I8¢ by clipping off the exceess of the
projections constituted by lugs 4. 'Thus, the sec-
vtors form separate electrical buses or connectors

, leading to the electrodes interiorly of the tube.

- In the embodiments of my invention as illus-
trated in Figs. 1 and 2 the tube electrodes have
been illustrated generally at i, §2, and (4.
'These electrodes have been illustrated generally
in elevation in Fig. 1 and in the particular assem-
bly shown constitute a heater i, an electron
emitter {2, and a plate electrode 14. These elec-
trodes are supported and electrically connected
with the metallic lug & by wire supports repre-
sented at 13 which may be bent to shape in pro-
viding the required mechanical support and elec-
trical connection Yo the several electrodes.

It appears, guite obviously, that the method
accoraing to the invention permits of eliminating
the conventional base of the valve and replacing
it by a cup 8 (Fig. 1) serving only as container, by
utilizing every metallic sector as lead-in con-
nection for the current and mounting all the
electrodes on metallic lugs 6 (see Fig. 2). The

66 same method permits also of eliminating the




3 486,085

3
socket and the fixation of the tube in the set,
by utilizing the lugs T (Fig. 2) which may, for in-
stance, be pierced with a hole Ta receiving a
screw, or be folded in order to insert between two
clips 16 and i7, as illustrated in Fig. 4.

In the assembly view illustrated in Fig. 1 I have
shown one cup-shaped closure container 5 ex-
tending upwardly from the horizontally extend-
ing disk assembly for housing one set of tube
electrodes. A similar cup-shaped closure con-
tainer 5’ depends downwardly from the disk as-
sembly and serves fo house the set of electrodes
represented at {17, 12’ and {4’, corresponding to
the electrodes (1, 12 and {4 within contalner s.

The two tubes are exhausted through the sealing -

off connection represented at 19. The depend-
ing support 15’ is representative of the supporting
and electrical connecting members which extend
from the inwardly directed metallic lugs 6 for

mounting the second set of electrodes within the -

envelope of the tube. I have represented the
welded connection of the envelope © with the
horizontally extending disk assembly at {8, I
have similarly represented the welded connec-
tion of tubular envelope 5’ with the horizontally
extending disk member by the annular weld 18.

It will be understood that Fig. 3 represents the
arrangement of three connecting sectors after
severance of the external portions of lugs % leav-
ing an insulation gap 20, 21 and 22 therebetween.
For purposes of explaining my invention Fig. 3
illustrates only three such sectors; although the
form of my invention shown in Fig. 2 when ulti-
mately completed for use would provide for four
such sectors.
2 electrical connections to opposite ends of the
heater electrode, and a connection to a cathode
electrode, and a connection to an anode, may be
vrovided. In the more restricted arrangement
of Fig. 3, connections will be provided for oppo-
site ends of a heater electrode, or cathode, and
for an ancde. Any combination of electrodes
may readily be provided for by simply increasing
the number of sectors in the disk or annuiar ring
assembly.

For the utilization of the valve on short waves,
the lugs T (Fig. 2) will be preferably disposed op-
posite to the lugs 6, so as to have a minimum
leneth at the outlet, The lugs may also be cov-
ered with a conductive metal, such as copper,
silver, gold, ete. . . . e. g. through electrolytic
means: likewise, it is also possible to silver the
entire ring before the closing.

Tn addition, it will be understood that the same
vacuum tube may include several rings accord-
ing to the invention located at different levels or
spaced from each other longitudinally of the

tube,.

What I claim is:

1 A vacuum tube comprising a relatively flat
annular conductor having a plurality of radial
slots disposed therein with outwardly projecting
lugs adjacent said slots, inwardly extending lugs
connected with said flat annular conductor, an
electrode assemply having the electrodes thereotf

Thus, in the arrangement in Fig. .
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mechanically supported and electrically connect-
ed with said inwardly extending lugs, an enclos-
ing container enveloping said electrode assembly
and connected with said flat annular conductor

nd radially disposed lugs connected with the flat
snnular conductor intermediate the radially dis-
posed slots therein forming electrical connections
to the electrodes of the electrode assembly with-
in said container, the projecting lugs on said
conductor adjacent the slots therein being sever-
able for isolating said conductor into electrically
connecting segments.

2. A vacuum tube system comprising an elec-
tricaily conducting flat peripheral member, elec-
trically conducting tongues extending radially
inward from said member, electrically conduct-
ing lugs projecting radially outwardly from said
mernlzer, there being radially disposed sicts in-
teriorly of said member and having offset pro-
jecting lugs radially aligned therewith, an elec-
trode assembly having electrodes supported by
said inwardly directed tongues, and an envelope
enclosing said electrode assembly and peripheral-
ly connected with said electrically conducting
flat peripheral member, the offset projecting por-
tions of said peripheral member being severable
for providing independent sectors electrically
connecting said electrodes,

3. A multiple vacuum tube structure, compris-
ing a central flat ring member having inwardly
extending radially directed fongues thereon and
outwardly extending projections intermediate the
said tongues, the projections being partially
slotted adjacent the inner portions of said flat
ring member in alignment with each of the out-
wardly extending projections, electrode assem-
blies supported by said tongues and extending
in opposite directions with respect to said flat
ring imember, envelopes enclosing said electrode
assemblies and welded on opposite faces of said
flat ring member with the material thereof ex-
tending between the partial slotted portions of
said flat ring member adjacent the outwardly
extending projections, said outwardly extending
projections being severable externally of said en-
velopes forming isolated sectors in said flat ring
member where each of said sectors provides elec-
trical connection means for electrodes of the

electrode assemblies within said tube.
HENRI SAUCET.
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