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4 Claims.

My invention relates to electron discharge
devices, more particularly to improvements in
filament type cathodes in such devices.

In connection with the use of electrodes for
electron discharge vessels which are wholly or
partly constructed from metallic wires, it is often
desirable to accommodate inside the available
space a length of wire greater than a simple
straight length. This situation exists in the case
of directly heated cathodes where a compara-
tively high heating potential is used and the
heating current is to be reduced. This also ap-
plies to heaters of indirectly heated cathodes.
For this reason spirals of wire are frequently
employed. However, spirals of the kind here-
tofore employed have frequently failed to give

-satisfaction inasmuch as they are very sensi-

tive to forces acting at right angles to the axis
of the spiral, that is, most particularly to shocks
and electrostatic influences. The problem to be
solved was to create a spiral or helical type fila-
ment cathode or heater which would be so rigid
that it would possess roughly the mechanical
properties of a stiff straight wire.

The principal object of my invention is to pro-
vide a filament type cathode or heater for use
at high voltages and having a helical shape and
which nevertheless is rigid and insensitive to
lateral shock and electrostatic influences.

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 in-
vention itself -will best be understood by refer-
ence to the following description taken in con-
nection with the accompanying drawing in which
Figure 1 is a view partially in section of g di-
rectly heated cathode filament made in accord-
ance with my invention, and Figures 2 and 3
are modifications of the filament shown in Fig-
ure 1, and Figure 4 is a longitudinal section of
an indirectly heated cathode having a heater
made according to my invention. o

The present invention comprises a spiral or
helical coil the inside diameter of which is rough-
ly equal to the diameter of the wire used in the
coil, while the pitch thereof is several times
greater than the wire diameter. Particularly
suitable has been found to be a spiral whose
inside diameter is exactly as large as the wire
diameter, while the pitch is from five to ten
times the wire diameter. The spiral may be of
the multiple-filament type and be connected as
a reversed or looped spiral. It is also possible to
make the coil with a pitch that is different at
different points.

(CL. 250—21.5)

Inasmuch as the spiral here disclosed is very
stiff, its inherent tension is generally not ade-
quate to equalize changes in length upon heat-
ing. It is thus recommendable to tension a spi-
ral as here disclosed by the aid of a distinet 5
spring.

In Figure 1 the helical coil filament wire 10,
for example of tungsten, is so wound that the
inside diameter X of the coil is equal to the di-
ameter X of the wire and the pitch between the 10
turns as shown in the figures is from five to ten
times the diameter of the wire. The heater
wire may be supported in any convenient man-
ner at its lower end from the press (not shown)
and by means of spring {1 at its upper end to 15
maintain the wire taut and in a vertical posi~
tion when it is heated during operation of the
tube in which the coiled wire is used as a cath-
ode filament.

In Figure 2 is a coil 12 which may be of the
double filament type or which may be of the re-
versely wound type.

In Figure 3 the coil 13 is another modiflcation
of my invention in which the coil has a variable
pitch. 25

In Figure 4 the heater wire 14 is given the
form shown in Figure 1 and supported at its
lower end by lead 15 and at.its upper end by
a tensioning spring 16. This heater wire forms
the heater for indirectly heated cathode IT from. 3o
which it is spaced, the cathode being coated with
an emitting coating 18. )

While I have indicated the preferred embodi~
ments of my invention of which I am now aware
and have also indicated only one specific ap- 35
plication for which my invention may be em-
ployed, it will be apparent that my invention is
by no means limited to the exact forms illus-
trated or the use indicated, but that many varia-
tions may be made in the particular structure
used and the purpose for which it is employed
without departing from the scope of my inven-
tion as set forth in the appended claims.

I claim:

1. A cathode for an electron discharge device 45
including a coil of wire to be heated, said coil
being wound in the form of a helix, the inside
diameter of the helix having substantially the
same dimensions as the diameter of the wire,
the pitch between turns being less than ten but 50
more than five times the diameter of said wire.

2. A cathode for an electron discharge device
including a coil of wire to be heated, said coil
being wound in the form of a double helix the
inside diameter of the helix having substantial- 65




2

1y the same dimensions as the diameter of the
wire, the pitch between turns being less than ten
but more than five times the diameter of said
wire.

3. A cathode for an electron discharge device
including a coil of a wire to be heated, said coil
being wound in the form of a reversely wound
helix, the inside diameter of the helix having

substantially the same dimensions as the diam-
10 eter of the wire, the pitch between turns heing
less than ten bub more than five times the diam- -

eter of said wire.
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4, A cathode for an electron discharge device
including a coil of wire to be heated, said coil
being wound in the form of a helix, the inside
diameter of the helix having substantially the
same dimensions as the diameter of the wire, the
pitch between the turns varying between the

_ limits of five times to ten times the diameter

of the wire.
WILHELM ZIEGENBEIN.
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