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This invention relates to electric space dis-
charge tubes of the vacuum type and more par-
ticularly to those of small sizes such as are used
in pocket radios, hearing aid devices and the
like.

In such tubes the problem of mounting the
various tube elements on the usual insulating
spacers presents various difficulties because of the
small space available. Furthermore, where such
tubes are likely to be subjected to great shock
and vibration, the electrode elements must be
secured in a manner to provide great rigidity.

It is among the objects of the present invention
to provide a novel construction of the spacing
clements referred to and more particularly to
provide for greater ease in the assembly of the
cathode filaments and the securing thereof with
greater rigidity.

The above and other objects of the invention
will be fully apparent to those skilled in the art
from a consideration of the following detailed
description taken in conjunction with the accom-
panying drawing in which:

Fig. 1 shows in side elevation, with parts in
section, a discharge tube illustrating one embodi-
ment of the invention;

Fig. 2 shows a section taken along line 2—2 of
Fig. 1 and looking in the direction of the arrows:

Fig. 3 is a section taken along line 3—3 of Fig. 1
and looking in the direction of the arrows;

Fig. 4 shows a detail of one of the spacing
insulators; and

Fig. 5 is & fragmentary section showing a modi-
fied form of the spacing insulator.

Referring to the drawing, reference numeral 6
indicates an envelope which in this instance is of
glass of ellipsoidal form taken in a transverse
section. With the envelope 6 is an electrode es-
sembly comprising a pair of anode plates T having
outwardly extending flanges 8 providing surfaces
for the convenient welding of strips 8 thereto to
unite the two anode plates in an integral struc-
ture. A lower spacing member |0, preferably of
mica, supports the ancde structure. An upper
spacing member {1 also of insulating material,
such as mica, rests upon the upper end of the
anode structure. The two mica members 10 and
Il are rigidly secured together by tie rods 12
which project through the spacing members 10
and |1 and are connected at their projecting ends
by metal straps 13 providing stops serving to
prevent relative motion between the anode struc-
ture and the spacing members 10 and {1 to there-
by provide a unitary assembly which may be
bodily inserted in the tube.
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A pair of filamentary cathodes (4 extend cen-
trally through the anode structure 7 and are sur-
rounded by a grid 15, which is of elongated form
taken in a transverse section, said grid being sup-
ported by grid side rods 16. U-bracket 17 is sup~
ported from the lower spacing member 10 and
has welded thereto a pair of tabs 18, one for each
of the filamentary cathodes 4. The tabs (8 are
welded to the bracket 17 at points which are
out of alignment with an opening (9 in the lower
spacing member 10. The opening {9 through the
member i) provides a pair of notches or corners
20 in the apexes of which the filamentary cath-
odes 14 are held. The apexes of the notches 20

5 are positioned on a line defined by the centers

of the grid rods 16 so that the cathode filaments
14 will be held equally spaced from the grid wires
15. The upper spacing member II is provided
with a V-shaped slot 2. The apex of the slot
21 is positioned upon the center line of the tube
and the two filamentary cathodes 14 are drawn
together into the apex of the slot to form a
V-shaped cathode. The upper ends of the fila-
mentary cathodes {4 are provided with tabs 22
which are welded to the ends of conducting
springs 23. Said ends of the conducting springs
23 are out of alignment with the apex of the
V-slot 21 so that the filaments are drawn into
the apex of the slot. The conducting springs 23
are wound on a cross bar 24 welded to a con-
ducting side rod 25. The lower ends of the
springs 23 are welded to one of the stops 13 which
stop is, in turn, welded to the side rod 25 and
thus provides a bearing for the springs 23 as well
as one of the holding stops for the upper insulat-
ing spacer I1.

In order to secure greater rigidity of the side
rod 25 relative to the remainder of the electrode
assembly, tabs 21 are welded at one end to the
rod and bent over the upper and lower surfaces of
the upper and lower spacers 10 and ({. A second
side rod 28 similar to the rod 25 and positioned
on the opposite side of the electrode assembly
supports, at its upper end, a getter 29.

A lead-in conductor 3f secured to the pro-
jecting end of one of the rods 12 provides an
external electrical connection to the anode 7. A
lead-in conductor 32 secured to the U-bracket 17
provides one of the lead-in conductors for the
filamentary cathode 14 and a similar lead-in con-
ductor 33 attached to the lower end of the side
rod 25 provides the other external connection for
the cathode. A lead-in conductor 34 welded to
the lower projecting end of one of the grid side
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rods 16 provides an external connection for the
grid 15.

The electrode assembly described in the fore-
going is inserted as a unit within a straight-sided
glass tube forming the envelope 6. The lower
end of this tube is heated and softened sufficiently
so that it may be pressed to make the press or
seal 35, hermetically sealing all of the eXternal
connections provided by the lead-in conductors
31, 32, 33, and 34. For purposes of support an

additional conductor 36 may be welded to the

lower end of side rod 28 and sealed in the press
356. This conductor may terminate in the press.
The upper end of the tube is provided with the
usual tubulation exhausted and sealed off at 37.
The construction described in the foregoing
greatly facilitates the manufacture of the elec-
trode assembly and increases the strength and
rigidity thereof so that the tube may be made
of very small dimensions and capable of with-
standing great shock. For example, in the con-
struction of one embodiment of the invention
where the narrow inside dimension of the grid
measures but 0.015 inch the filaments must be
threaded through the openings in the upper and
lower spacers with the end tabs i8 attached al-
though the larger dimension of the tab is 0.020 of
an inch. The openings 19 and 21 facilitate the
insertion of the filaments and thereafter the
vertexes of the corners 20 and the apex of the
V-slot 21 function to locate the two filament wires
on the major transverse axis of the grid and with-
in the minor interior diameter thereof. Thus
it becomes possible to pull the filaments into the
locating corners and weld the tabs to the diagonal
cross-bar simultaneously. 'The wires are there-
after prevented from slipping out of position since
any movement of the wires along the side walls
of the opening would require an increase in the
length of the wire from the points of attachment
at 18 to the opening. In other words, the dis-
tance from the peoints of attachment of the lower
ends of the filaments at the tabs {8 to the ver-
texes 20 is less than the distance from these

tabs to any other point along the adjacent side °

walls of the opening. Similarly, the distance
from the points of attachment of the upper ends
of the filaments at the tabs 22 to the apex of

the V-slot 21 is less than the distance from these

tabs to any other point along the adjacent side
walls of the slot.

It will be seen that the construction provides
a V-formation for the filaments within the grid,
both filaments being connected to the same con-
ductor at the bottom where they are held in
accurately spaced relation, and converging to-
gether at the top.
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Preferably, the opening 19 in the lower spacer

18 is substantially wider than the width of the
grid. This permits the tabs 18 to slip through
the opening readily in the assembly of the tube.
Also, as illustrated in the modified form of Fig. 5,
which shows at 10’ a fragment of a lower spacer,
the walls of the opening 19’ may be continu-
ously curved except at the locating corners.
While there have been herein described certain
preferred embodiments of the invention, other
embodiments within the scope of the appended
claims will be apparent to those skilled in the
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art from a consideration of the forms shown and ~

teachings hereof.. Accordingly, a broad interpre-
tation of the appended elaims commensurate with
the scope of the invention within the. art is
desired. .
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What is claimed is:

1. An elongated assembly for an electrical
space discharge tube comprising a pair of fila-
ments providing a filamentary cathode, an anode
structure, insulating spacers comprising an upper
spacer and a lower spacer at the upper and lower
ends of said anode structure, resilient members
above the upper surface of said upper spacer,
the upper ends of said filaments each being se-

-cured to one of said members, said lower spacer

having an opening therein providing a pair of
corners on opposite sides of the axis of said tube,
said filaments passing through said opening, the
ends of said filaments on the lower side of said
lower spacer being secured at points out of align-
ment with said opening and beyond the edges
thereof but respectively adjacent said corners, the
filaments being drawn into the respective vertices
of said corners by the tension of said resilient
members.

2. An electrode assembly for an electrical space
discharge tube comprising a pair of filaments
providing a filamentary cathode, an anode struc-
ture, insulating spacers comprising an upper
spacer and g lower spacer at the upper and lower
ends of said anode siructure, resilient members
above the upper surface of said upper spacer, the
upper ends of said filaments each being secured
to cne of said members, a V-slot in said upper
spacer through which said filaments pass and
into the apex of which they are drawn by said
members, said lower spacer having an opening
therein providing a pair of corners on opposite
sides of the axis of said tube, said filaments pass-
ing through said opening, the ends of said fila-
ments on the lower side of said lower spacer being
secured at points out of alignment with said
opening and beyond the edges thereof but respec-
tively adjacent said corners, the filaments being
drawn into the respective vertices of said corners
by the tension of said resilient members.

3. An electrode assembly for an electrical space
discharge tube comprising a pair of filaments
providing a filamentary cathode, an anode struc-
ture, insulating spacers comprising an upper
spacer and a lower spacer at the upper and lower
ends of said anode structure, resilient members
above the upper surface of said upper spacer, the
upper ends of said filaments each being secured
to one of said members, a V-slot in said upper
spacer through which said filamments pass, said
slot having its apex positioned on the axis of
said tube, said filaments being drawn into said
apex by said members, said lower spacer having
an opening therein providing a pair of corners
on opposite sides of the axis of said tube, said
filaments passing through said opening, the ends
of said filaments on the lower side of said lower
spacer being secured at points out of alignment
with said opening and beyond the edges thereof
but respectively adjacent said corners, the fila-
ments being drawn into the respective vertices
of said corners by the tension of said resilient
members.

4. An electrode assembly for an electrical space
discharge tube comprising a pair of filaments
providing a filamentary cathode, an anode struc-
ture, a grid of elongated transverse cross-section
between said anode structure and said filaments,
insulating spacers comprising an Upper spacer
and g lower spacer at the upper and lower ends
of said anode structure, resilient members above
the upper surface of said upper spacer, the iipper
ends of said filaments each being secured to one

-of said members, said lower spacer having an
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opening therein providing a pair of corners on
opposite sides of the axis of said grid, each of
said corners having its vertex on a line centered
within the smaller transverse dimension of said
grid, said filaments passing through said open-
ing, the ends of said filaments on the lower side
of said lower spacer being secured at points out
of alignment with said opening and beyond the
edges thereof but respectively adjacent said cor-
ners, the filaments being drawn into the respec-
tive vertices of said corners by the tension of said
resilient members.

5. An electrode assembly for an electrical space
discharge tube comprising a pair of filaments
providing a filamentary cathode, an additional
electrode, spacing members comprising upper and
lower insulating spacers, a bracket secured to the
lower side of said lower spacer, said lower spacer
having an opening therein, said opening having
a pair of notches one for each of said filaments,
said filaments being welded to said bracket at
spaced points thereon which are out of alignment
with said opening, beyond the edges thereof, and
on opposite sides thereof, each of said filaments
being drawn into the apex of one of said notches,
a, V-slot in said upper spacer, and tension means
positioned above said upper spacer, said filaments
being secured to said tension means at points out
of alignment with said V-slot, beyond the edges

thereof, and on the side adjacent the apex there- 3

of, whereby said filaments are drawn together
intc said last-named apex.

6. An electrode assembly for an electrical space
discharge tube comprising a pair of filaments pro-

viding a filamentary cathode, an additional elec-

trode, spacing members comprising upper and
lower insulating spacers, a bracket secured to
the lower side of said lower spacer, said lower
spacer having a central opening therein, said
opening have a pair of notches on opposite sides
of and in alignment with the center of said open-
ing, said filaments being welded to said bracket
at spaced points thereon which are outf of align-
ment with said opening, beyond the edges there-
of, and on opposite sides thereof, each of said
filaments being drawn into the apex of one of said
notches, V-slot in said upper spacer, and tension
means positioned above said upper spacer, said
filaments being secured to said tension means at
points out of alignment with said V-slot, beyond
the edges thereof, and on the side adjacent the
apex thereof, whereby said filaments are drawn
together into said last-named apex.

7. An electrode assembly for an electrical space
discharge tube comprising a pair of filaments
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providing a filamentary cathode, an additional
electrode, spacing members comprising upper and
lower insulating spacers, a bracket secured to
the lower side of said lower spacer, said lower

" spacer having a central opening therein, said

opening having a pair of notches on opposite
sides of and in alignment with the center of said
opening, said filaments being welded to said
bracket at spaced points thereon which are out of
alignment with said opening, beyond the edges
thereof, and on opposite sides thereof, each of
said filaments being drawn into the apex of one
of said notches, whereby said filaments are held
apart at said lower spacer, and tension means
positioned above said upper spacer, said filaments
being drawn through an opening in said upper
spacer and secured to said tension means at
peintg out of alighment with and beyond the
edges of said last-menticned opening,

8. An electrode assembiy for an electrical space
discharge tube comprising a pair of filaments
providing a filamentary cathode, an additional
electrode, spacing memibcers comprising upper and
lower insulating spacers, said lower spacer hav-
ing an opening therethrough, said opening hav-
ing a pair of notches, a common conductor on
the lower side of said lower spacer, said filaments
being welded to said common conductor at spaced
points thereon which are out of alignment with
said opening, beyond the edges thereof, and on
opposite sides thereof, each of said filaments be-
ing drawn into the apex of one of said notches,
said filaments extending through an opehing in
said upper spacer, and tension means positioned
above said upper spacer, said filaments being
secured to said tension means at points out of
alignment with and beyond the edges of said last-
mentioned opening but on the same side thereof,
whereby said filaments are drawn together at
said upper spacer.

ELTON K. KELLEY.
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