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My  invention relates to electron discharge
devices, particularly to means.for assembling and
supporting electrodes.

A well known type of electron discharge device
comprises an envelope enclosing an electrode as-
sembly carried on lead-in wires arranged in a
circle in a fiat header or stem. It is common
practice to make the electrode assembly as a unit,
in which the electrodes are supported in tele-
scoped relation upon spaced . parallel rods in-
serted at their ends in a straight line of holes in
insulating spacers, with the rods held against
longitudinal movement in the holes by various
forms of rivets and metal. straps secured to the
spacers and the rods.. The electrode assembly is
then placed upon the stem and each electrode is
connected to its lead-in wire by short conductors,
each conductor being welded at one end to the
lower end of an electrode rod and the other end
to a corresponding lead-in wire. These conduc-
tors criss-cross beneath the electrode. assembly,
and the small clearance between the lower spacer
and the stem makes it difficult to insert welding

tools and is apt to result in haphazard connec-

tions with many open and short circuiting con-
tacts. As these conductors aid but little in the
mechanical support of the electrode  assembly,
auxiliary braces or supporting, rods are usually

| required between the electrode assembly and the
stem.

An object of my invention is to provide an elec-
trode assembly, which is rugged in construction
and easy to manufacture, with electrical connec-
fions between the electrodes and their respective
lead-in wires which are simple and strong.

It is another object of my invention to provide
an electrode assembly which is directly con-
nected to and supported by circularly arranged
lead~in wires.

A further object of my invention is to provide
an electrode assembly which accurately spaces the
electrodes and positively secures. the electrodes
against transverse or longitudinal movement.

Other objects and benefits of my invention will
appear as the following description proceeds.

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims, but the inven-
tion itself will be understood by reference to the
following description taken in’ connection with
the accompanying drawing in which

Figure 1 shows & sectioned perspective view of
an electron discharge device embodying the char-
acteristic features of my invention;

Tigure 2 is an exploded detailed view showing

to Radio Corporation of

N. Y., a corporation of

1936, Serial No. 70,018

an electrode spacer embodying the characteristic
features of my invention; and

Figure 3 is a. detailed view of an electrode con-
nection made in accordance with my invention.

Figure 1 shows an electron discharge device
with a metal envelope comprising a cup-shaped
shell | closed at the lower end by a metal stem
or header 2 with an exhaust tube 3. Electrode
lead-in wires &, 5, 6, 1, 8, and 9 are insulatingly
sealed in a circle in the header and are connected
to electrodes within the shell, shown by way of
example as anode i§, grids i{ and {2, and an
indirectly heated cathode {3. The electrodes are
held in telescoped spaced relation and electrically
connected to their respective lead-in wires by
means which act both as a spacer and as'an elec-
trical connector.

According to my invention, the electrodes are
supported as a unit upon an insulating spacer

{4 comprising two discs {8 and 1§ of insulating
material, such as mica. The two discs are formed
with regisbering holes through which may be in-"
serted extensions of the electrodes, such as the
supporting side rods of the grids and ears oOr
tubes of the anode. Other-openings in the spacers
are formed to receive the upper ends of the lead-in
wires. Shert connectors 11, preferably ribbon-
like conductors, are l1aid between the two insulat-
ing discs, and the discs are clamped together
by rivets or staples 18 to firmly hold the con-
ductors in place and the openings in the discs
in  registry.” Each conductor is bent or turned
downward at its ends to form ears or tabs 18,
which pass through the openings in the lower disc
to lie in parallel contact with the rods or wires
inserted in the disc openings. Welding the tabs
of the conductors to the electrode side rods or
lead-in wires locks these rods or wires against
longitudinal movement in the openings, and, at
the same time, electrically connects each lead-in
wire to its corresponding electrode. -An integral
extension on the anode is shown held between the
two discs.

The exploded view in Figure 2 shows the rela-
tive position of the parts of my improved spacer
during assembly. Each conductor is placed in
the lower mica {6 with its end ears or tabs ex-
tending downwardly through selected holes in the
disc. The top disc 5 is then placed upon the
bottom disc with its holes in registry and is se-
cured in place by staples or rivets. It has been
found convenient in- manufacture to hold the
several electrodes in assembled spaced relation
by a tool such as a jig or vise and to slip my
assembled spacer over the ends. of the electrode
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“envelope.

support rods and to spot-weld the ends of ihe
rods to the conductor tabs. The electrode as-
sembly may then be attached to the stem by
inserting the electrode lead-in wires of the stem
through their respective openings in the spacer
and secured to the conductor tabs by spot-weld-
ing. By locating the openings for the electrode
lead-in wires in the spacer so as to over-lic the
lead-in seals in the stem, the lead-in wires may
be extended in straight paraliel lines from the
seals to the spacer openings. The direct attach-
ment of the electrode unit to the stermn by straight
unbent lead-in wires provides a particularly rigid

support for the electrodes and eliminates the

usual auxiliary braces and supports between the
electrodes and stem. The electrical connectors
between the lead-in wires and their respective
electrodes are positively held in insulating
Spaced relation to eliminate short circuits and
in manufacture welding tools are easily applied
to the exposed tabs of the connectors to join
them to the rods and wires in the holes of the
spacer. The tabs of the connectors may, if de-
sired, be turned upward to extend through the
top disc #5. The spacer 14 may if desired be
molded of an insulating material, such as ce-
ramic, with the conductors {1 embedded therein
and tabs 19 protruding from the face of the
spacer.

Figure 3 shows in enlarsed sectional view one
convenient way of mechanically fastening a cath-
ode sieeve in my improved spacer and electri-
cally connecting the sleeve to its lead-in wire,
Cathode sleeve 183 with ear 20 is inserted in the
spacer hole in contact with tab 18 of the con-
nector ribbon 17. Har 20 and tab {8 may con-
venlently be secured together by welding to posi-
tively secure the cathode sleeve against longi-
tudinal movement through the spacer opening,
and the cathode may be electrically connected
to its lead-in wire 8 by welding the other end
of the connector to the side of the lead-in wire.
The connectors may conveniently be stamped
from nickel ribbon stock and their ends turned

up and formed with a slight concavity to snugly

engage the rods or wires to which they are

~welded,

It will be obvicus to those skilled in the art
that a tube constructed in accordance with my
Invention affords a rigid and accurate support-
ing means for the electrode assembly in the
Since various modifications may be
made in my invention without departing from
the scope thereof, it is desired that my invention
be limited only by the prior art and the appended
claims.
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I claim:

1. In an electron discharge device, an envelope
with a stem and lead-in wires insulatingly sealed
in the stem, an electrode assembly in the enve-
lope comprising a, plurality of electrodes held in
spaced cooperative relation by an insulating disc
having openings, extensions on the electrodes ex-
tending through said openings in said disc, con-

- ductors held against one face of said disc by a

second insulating disc, the discs being secured to-
gether to clamp the conductors therebetween
and connections between the electrode extensions
at one end of the conductors and connections be-
tween the lead-in wires and the other end of the
conductors. '

2. An electrode spacer for discharge devices
comprising two insulating discs with openings in
registry secured together, a plurality of flat con-
ductors clamped between the discs, with the ends
of the conductors extending through said open-
ings.

3. An electron discharge device comprising an
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envelope with a stem and lead-in wires insulat- -

ingly sealed in the stem in a circle, an electrode
assembly in the envelope comprising an insulat-
ing disc having a straight line or holes and a
plurality of electrodes held in spaced cooperative
relation by extensions on the electrodes extend-
ing through said holes in said disc, conduc-
tors held against one face of said disc by a sec-
ond insulating disc, the dises being secured to-
gether to clamp the conductors between the discs
and tabs on one end of each of said conductors
extending through said holes and attached to
said electrode extensions, one of said discs hav-
ing a series of openings arranged in a circle te
overlie said lead-in wires, tabs at the other ends
of said conductor in said openings attached to
said lead-in wires.

4. An electron discharge device comprising an
envelope with a stem and lead-in wires insu-
latingly sealed in the stem, an electrode assem-
bly in the envelope comprising cooperating elec-
trodes held in spaced relation by an insulating

disc having holes, an extension on one of said 4

electrodes extending through one of said holes
in said disc, a second disc with holes in registry
with the holes of the first-mentioned disc fas-
tened to said first-mentioned disc, a flat con-
ductor clamped between the discs with one end
secured to the electrode extension, an opening in
one of said discs to receive one of said lead-in
wires, the other end of said conductor being se-
cured to said wire,
NEWELL R. SMITH.
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