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ABSTRACT: In a gas discharge tube having two intersecting
systems of electrodes the anode wire is provided with a re-
sistance layer. As a result of this more discharges can
cooperate with one and the same anode. Therefore, it is possi-
ble to supply a pattern of discharges which nearly burn until
an extinguishing signal is given. The memory is now built in
the tube.
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1

GAS DISCHARGE TUBE HAVING TWO SYSTEMS OF
INTERSECTING ELECTRODES

The invention relates to a gas discharge tube having two
systems of elongate electrodes situated in parallel planes, the
electrodes of one system intersecting those of the other system
at right angles. These electrodes are to be understood to in-
clude both parallel wires in each system and concentric circles
in one system and radial electrodes in the other system.

In the known discharge tubes no or one single discharge can
take place at a given instant near an intersection of the elec-
trodes, or several discharges can take place simultaneously. In
this latter case, however, these discharges will always be as-
sociated with intersections of various electrodes of one of the
systems of electrodes, with one single electrode of the other
system.

This means that in displaying a variable pattern of light-
emitting discharges at the intersections, the memory actions
do not last longer than the sensing of the intersections of one
of the electrodes. In connection with the fact that the current
intensity is restricted so as to avoid too strong a sputtering of
the electrodes, this means that the luminous efficiency is com-
paratively low. It is the object of the invention to minimize the
above-mentioned drawbacks.

According to the invention, in a gas discharge tube having
two systems of elongate electrodes situated in parallel planes,
the electrodes of one system intersecting those of the other
system at right angles, the electrodes which serve as anodes
which constitute one system, are covered with a resistance
layer.

By providing the resistance layer according to the invention
it is achieved that the electrode serving as an anode has a volt-
age across all the associated intersections which is indepen-
dent of the number of discharges occurring at said intersec-
tions, provided the internal resistance of the voltage source is
sufficiently low. It is consequently possible to ignite new
discharges by supplying oppositely directed pulses to the
cathode and the anode of an intersection to be ignited. In a
similar manner the discharge at a given intersection can be
extinguished by extinguishing pulses. For displaying given in-
formation it need consequently be applied only once to a
given intersection independent of the time during which the
information must remain visible. It is therefore not necessary
to sense continuously when the picture is stationary.

The bias voltage between the anode and the cathode will
generally have to be higher than that at which the discharge
extinguishes spontaneously at an intersection, but lower than
the ignition voltage. The sum of the ignition pulses which
usually are equally large at the anode and the cathode must
bridge the difference between the bias voltage and the ignition
voltage, and likewise the sum of the extinguishing pulses must
bridge the difference between the bias voltage and the extin-
guishing voltage. This condition may not be met with one sin-
gle pulse. Dependent upon the thickness of the resistance
layer on the anode, and upon the possible lateral boundary of

15

20

25

30

40

50

55

60

65

70

75

2

the discharge paths at the intersections, the resistivity of the
layer according to the invention may be between 10® and 108
ohmcm.

The layer chosen may not show ion conductivity lifetime. In
this connection, certain phosphorus vanadate glasses are par-
ticularly suitable. The thickness will be between S and 100 p.

The invention will now be described with reference to the
accompanying drawing, in which FIG. 1 shows a simplified
form of the electrode system for a gas discharge tube accord-
ing to the invention, while FIG. 2 is a cross-sectional view
through an electrode.

Referring now to FIG. 1, reference numeral 1 denotes an
anodized aluminum plate having vertical flanges 2 and
horizontal flanges 3 on the front and rear side, respectively.
The flanges comprise grooves 4 and 5, respectively. Elec-
trodes 6 and 7, respectively, are situated in the grooves. The
connection of the wires is not shown. Opposite to the intersec-
tions of the wires 6 and 7, the aluminum plate comprises holes
8 which are likewise anodized. The anode wires consist of a

metal core 9 surrounded by a layer o_tl'_ghosphorus vanadate
glass 10, thickness 50u (see FIG. 2). The glass has the com-
position:

V.0, 30-80% by weight.

P;O4 5-22% by weight.

Sb,04 0--20% by weight.

AsgOy 0-6% by weight.

PbO 0-14% by weight.

BaO 0-2% by weight.

Ca0 0-2% by weight.

Bi,04 0-25% by weight.
in which in addition
in which in addition

V305+P;0, 45-95% by weight.

As,O5+8b,04 1.5-22% by weight.

P04 +Bi,Oy+A5,04+5b,0, 18-35% by weight.

This glass has a resistivity of 10° to 10® ohm-cm. and shows no
ion conductivity.

For simplicity, further details of the tube are not shown in
the drawing and only one plate of 4x5 holes is shown.

I claim:

1. An electric discharge device comprising an envelope, two
systems of elongate electrodes situated in parallel-spaced
planes within said envelope, the electrodes of one system in-
tersecting those of the other system at right angles, an ioniza-
ble gaseous medium between the two systems of electrodes,
the electrodes of one of said electrode systems constituting
cathodes and the electrodes of the other of said systems con-
stituting anodes for said device, the electrodes constituting
anodes being wires each comprising a metal core covered with
a layer of phosphorus vanadate glass having a thickness of
from S to 100 & and a resistivity between 10% and 10® ohm cm.
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