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My invention relates to the manufacture of
electron discharge devices, particularly to meth-
ods of preventing open circuited lead-in conduc-
tors.

Tn the manufacture of radio tubes it is some-
times found that after the tube is sealed the lead-
in conductors to some of the electrodes are open
circuited. These open circuits usually occur after
the envelope is sealed and during heating on
exhaust, although tests before sealing may reveal
no discontinuity in the circuits of the tube. It is
observed these open circuits most often appear
in the heating circuit of the cathode.

The object of my invention is an improved
method of manufacturing electron discharge de-
vices which will eliminate open circuited lead-in
conductors in such devices.

The characteristic features of my invention are
defined in the appended claims and one embodi-

ment of the apparatus for carrying out my in-

vention is described in the following specification
and shown in the accompanying drawing in
which Figure 1 is a sectional view of one conven-
tional electron discharge device treated accord-
ing to my invention, TFigure 2 is a detailed per-
spective view of 2 connector for the end of a
filament, and Figure 3 is a cross sectional view
of a filament connector in which an open circuit
exists between the filament and its connector.

The radio tube chosen for illustrating my in-
vention comprises a filament I, anode 2 and grid
2 gssembled between insulating spacers 4 and
attached to the inner ends of jead-in conductors
5 in the press of the envelope which is exhausted,
by heating and
vent burning or breakage of the small filament
wire when attached to its lead-in conductors, a
metal tab 6 is folded and clamped over each end
of the wire and the tab then welded to the inner
ends of the lead-in conductors.

The filament wire is usually coated with a layer
of metal oxides and while the coating may be
scraped from the ends of the filament and
clamped in the tabs some of the coating material

is frequently caught between the wire and the

tab and effectively prevents good electrical con-
tact between the filament and itg tab. Often the
open circuit does not appear in the heating cir-
cuit until after the tube has been sealed in and
heat treated on exhaust.

Cpen circuited filaments are, according to my
invention, eliminated by connecting a voltage,
high compared to the operating voltage of the
cathode, across the filament terminals and limit-
ing the current flow to the current carrying ca-

pumping, and sealed off. To pre- ¢
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pacity of the filament. A voltage of 60 volts has
been found sufficient to force current, limited to
20 milliamperes, through a .001 inch nickel fila-
ment wire with a normal operating voltage of 1.4
volts, coated with barium strontium carbonate
and clamped at its ends between nickel tabs.
To prevent excess current in the filament after
the current starts to flow, a current limiting
device may be connected in series with filament
circuit. Several types of voltage sources may be
employed according to my jnvention, the pre-
ferred type being a conventional alternating cur-
rent source T of commercial frequency coupled
to the filament lead-in conductors through a gas
glow tube 8 and a ballasting resistor 9. Alterna-
tively, the high voltage current limited potential
applied to the ends of the filament may be ob-

. tained from a charged condenser switched across

the filament conductors, the condenser being
chosen with a sufficiently high volfage to break
down the insulation, and with the proper coulomb
capacity to limit the current flow to the current
carrying capacity of the filament. A third alter-
native may be a high voltage-high frequency
spark coil or high voltage static machine con-
nected across the filament for applying the neces-
sary high voltage current limited energy to the
filament lead-in connectors.

Good results have been obtained in eliminat-
ing open filament circuit of tubes commercially
known as type 1A7-GT having filaments .0008
inch in diameter with a rated operating voltage
of 1.4 volts, by connecting the filament condue-
tors to 110 volts of commercial 60 cycle power
through a conventional neon gas glow tube with
a series nickel-chromium ballast resistor of 5,000
to 6,000 ohms. Many of the tubes having open
circuited filaments thus treated were rendered
operative for a long useful life. Though I am
not certain, it is my belief that the high voltage
applied across the filament terminals of the radio
tube ares through and mechanically breaks down
insulating material between the filament wire and
its connector tab. It may be that once the arc
is established metal from either the filament core
or the tab is carried across the gap and welds
the filament and its connector together. The
filament with the coating of insulating material
may of course comprise the usual barium oxide
coated wire of a filamentary cathode or the
alumina coated heater wire of an  indirectly
heated cathode. My improved method of manu-
facturing electron discharge devices salvages such
devices having open circuited lead-in conductors

5 and is easy and inexpensive to practice.




"I claim: ;
1. The method of making electron discharge
devices with a filament connected at its ends to
lead-in conductors and having an insulating film
deposited in the junction between one lead-in
conductor and one end of the filament comprising
applying a voltage, high compared to the operat-
ing voltage of the filament, to the external ends
of said conductors and limiting the flow of cur-
rent to the current carrying capacity of said
filament.

2. The method of making electron discharge .
devices with a filament attached at its ends to

lead-in conductors, the resistance-of the filament-
to-conductor junctions of which is high, compris-
ing exhausting and sealing the envelope . of said
device, applying a voltage across said conductors
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sufficiently high to force current through said
fllament and for sufficient time to insure good
electrical contact between the conductors and the
filament,. - :
3. The method of manufacturing electron dis-
charge devices  with oxide coated filament and
lead-in - conductors connected to said cathodes
comprising exhausting and -sealing the envelope ”
of said device, applying a voltage to the connect-
ing junctions of said filament and lead-in con-
ductors, said voltage being sufficiently high to

~ force current through coating material in said

junctions, whereby said material in said junc-

-tion may be broken down, and limiting the cur-
srent to ‘the current carrying capacity of the -

filament.
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