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8 Claims. (C. 315-84.6) 

This invention relates to cold-cathode gas-discharge 
tubes and circuit arrangements therefor and is more par 
ticularly concerned with tubes of the multi-electrode type 
in which at least two alternative glow-discharge paths are 
available between one or another of a plurality of separate 
selectrodes and a common electrode structure and in which 
means are provided by which transfer of the glow-dis 
charge may be effected from one path to another path 
by an applied control pulse. 
Various forms of discharge tubes of this type are al 

ready known including a form having a plurality of 
cathodes spaced around and at a common distance from 
a central anode. Between each pair of adjacent cathodes 
is arranged at least one and usually two further, so-called, 
transfer electrodes; the similar transfer electrodes be 
tween each pair of cathodes are interconnected as a 
group and arrangements are provided for applying to 
Such group of interconnected transfer electrodes a nega 
tive-going control pulse which serves to draw the dis 
charge from the operating cathode to an adjacent trans 
fer electrode, the cessation of such negative pulse being 
accompanied by the transfer of the discharge from such 
transfer electrode to the cathode which is next in order 
around the anode instead of back to the cathode which 
was originally operating whereby the discharge between 
the central anode and the cathode progressively moves 
around the series of cathodes visiting each cathode in 
turn. The control arrangements, which require the pro 
vision of a negative-going pulse of some appreciable 
current magnitude, are not entirely convenient in certain 
circuit applications since the negative polarity thereof 
necessitates the introduction of a polarity inverter stage 
if it is required to derive the control pulses for one dis 
charge device from the (positive-going) pulse output 
available at a cathode of a previous similar discharge de 
vice as in a multi-stage pulse counter. 

Objects of the present invention are to provide im 
proved constructional forms of cold-cathode gas-discharge 
tube of the alternative discharge path type and circuit 
arrangements therefor in which transfer of the glow-dis 
charge from between one pair of electrodes to between 
another pair of electrodes is effected by means of a con 
trol pulse which is of relatively small current value and 
which, moreover, may be of either positive or negative 
polarity according to the circuit arrangement employed. 

In a circuit arrangement according to the invention the 
common electrode structure of the discharge tube is ar 
ranged to be connected to a terminal of appropriate 
polarity of a source of operating potential by way of a 
first load circuit having a predetermined time-constant 
value while each of said separate electrodes is arranged 
for connection to a terminal of appropriate opposite 
polarity of such source of operating potential by way 
of an individual load circuit which has a time-constant 
value substantially longer than that of said first load cir 
Clit. . . 

According to another aspect of the invention a cold 
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2 
cathode gas-discharge tube for use in a circuit arrange 
ment as referred to in the preceding paragraph comprises 
an envelope containing a suitable low pressure gaseous 
filling and an electrode system consisting of a group of 
three or more rods or wires of substantially similar physi 
cal dimensions and having a substantially equal spacing 
distance between each pair of adjacent electrodes. One 
or more electrode/s located at or near the centre of the 
group is/are arranged for operation either as an anode 
or as a cathode while further electrodes at an equal spac 
ing distance on opposite sides of such central electrode/s 
are arranged for operation as alternative separate 
cathodes or anodes as the case may be. 
According to another aspect of the invention a cold 

cathode gas-discharge tube for use in a circuit arrange 
ment as referred to in the next to last preceding para 
graph comprises an envelope containing a suitable low 
pressure gaseous filling and an electrode system compris 
ing a plurality of separate cathodes each co-operating 
with an anode, said cathodes each being arranged at a 
substantially similar distance from its co-operating 
anode, and a screen or transfer control electrode dis 
posed between each pair of adjacent cathodes, said 
screen electrode or each of them being so shaped and 
positioned that it controls the degree of ionisation cou 
pling between adjacent cathode-to-anode discharge paths 
whereby such coupling is low when the potential of such 
screen electrode is of similar value to that of an inop 
erative cathode but becomes high when the potential of 
such screen electrode is suitably raised. 

In order that the nature of this invention may be more 
readily understood a number of embodiments thereof 
will now be described with reference to the accompany 
ing drawings in which: 

Fig. 1 is a plan view and Fig. 2 a longitudinal cross 
section on the line II-II of Fig. 1 of the electrode 
structure of one form of discharge tube according to the 
invention. 

Fig. 3 is a circuit diagram of one arrangement for 
using the tube shown in Figs. 1 and 2. 

Figs. 4, 5, 6, 7 and 8 illustrate various modifications 
of the arrangements shown in Figs. 1 and 2. 

Fig. 9 is a view of another, three-electrode, form of 
tube in accordance with the invention, while Fig. 10 is 
a similar view of a further, five-electrode, form of tube. 

Figs. 11-18 illustrate a number of different circuit ar 
rangements using tubes of the construction illustrated in 
Figs. 9 and 10. 
Referring to Figs. 1 and 2 the form of tube construction 

shown comprises two cathodes 10, 11 in the form of small 
area rectangular plates secured to support rods 12, 13 
sealed into a disc 4 of glass at the centre of which is 
provided a depending part-tubular stem 15 serving to de 
fine a recess 16 within which is located an anode rod 17 
the uppermost surface 18 of which forms the active anode 
area and is substantially flush with the top surface 19 of 
the glass disc. The connecting wire 20 for such anode 
passes through the centre of the depending stem 15. The 
two cathodes 10, 1 are disposed at diametrically opposed 
positions on the glass disc, such positions being located 
in a plane which includes the axis of the anode rod 17, 
while in a plane which also includes the axis of such rod 
i.7 and which is at right angles to that including the two 
cathodes 10, 11, is disposed a rectangular screening 
plate 21 of relatively large area as compared with the 
cathodes. This screen plate 21, which constitutes a trans 
fer control electrode, is supported by rods 22 also sealed 
into the glass disc 14. 
A relatively small spacing distance S separates the bot 

tom edge of the screening plate 21 from the surface 19 
of the glass disc, such screening plate serving virtually to 
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isolate the two alternative discharge paths, defined respec 
tively as between anode rod 17 and cathode 10 and be 
tween anode 7 and cathode 11, except for the small 
ionisation coupling space defined by the narrow gap S. 
By suitable shaping and positioning of the screen plate 
2 with relation to the two cathodes 10, 11 and the anode 
17 it can be arranged that the stray ionisation coupling 
between the two discharge paths is almost zero when the 
screen plate is at the earth or cathode potential but rises 
to a high value when a suitably positive potential is ap 
plied to such screen plate. 
A circuit arrangement for such a tube is shown in Fig. 

3 wherein the anode 17 is connected to the positive termi 
nal of a suitable source of operating potential --300 v. 
by way of a load circuit formed by series resistor R (300 
kilohms) while each cathod i0, 11 is connected to the 
earthed negative terminal of the operating potential source 
through individual load circuits comprising respectively 
resistors R1 and R2 (each 82 kilohms) which resistors are 
each shunted by capacitors C1 and C2 (each 0.001 micro 
farad). The screen or transfer control electrode 21 is 
connected by way of series resistor Rs (0.5 megohm) to 
a source of biasing potential --50 v. This screen elec 
trode is also connected through capacitor Co (0.1 micro 
farad) to an input terminal T to which a source of posi 
tive-going transfer control pulses can be connected. An 
output terminal such as shown at T can be connected 
to either one of the two cathodes or a separate terminal 
provided for each cathode. 
The operation of the tube in the circuit illustrated in 

Fig. 3 is believed to be as follows. It will be seen that 
the tube is arranged with each cathode 10, 11 having a 
load circuit whose time-constant is of relatively long value. 
Such time-constant value is complexly related to the de 
ionisation time of each half of the tube, i. e. to each dis 
charge path between the anode 17 and the related cathode 
10 or 11. The anode resistor RL, is unshunted by a capaci 
tor and consequently has a relatively short time-constant 
value compared with that of the cathode load circuits. 
A discharge is initiated between the anode 17 and one 

cathode, say the cathode 10, when the source of operating 
potential --300 v. is connected to the anode provided, 
of course, such source of potential is higher than the 
striking voltage for either discharge gap. Upon the ap 
plication of a positive pulse to the screen or transfer con 
trol electrode 21, the ionisation coupling between the 
two halves of the tube, i. e. between the anode 17 and 
each of the two cathodes 10, 11, is increased to the point 
where the second cathode 11 starts to conduct. Initially 
there is no voltage across the load network R2, C2 of that 
particular cathode so that the conduction to this second 
cathode increases the total current through the anode 
load resistor R, and thereby lowers the potential of the 
anode 17 below the point where the first discharge to the 
cathode 10 can be maintained. When the glow-discharge 
on the first cathode 10 collapses, the full discharge is then 
concentrated on the second cathode 11 and the voltage 
maintained across the load network R1, C1 of the first 
cathode, owing to its relatively long time-constant, holds 
up the potential of the cathode 10 and prevents re-estab 
lishment of the discharge to such first cathode whilst the 
gas around it is de-ionising. Subsequently when a second 
positive-going control pulse is applied to the screen or 
transfer control electrode 21, the cycle of operation re 
peats but in the opposite direction. With such an arrange 
ment the screen electrode 2 never carries more than a 
very small fraction of the current required by either 
cathode 10 or 11 and it can therefore be supplied from 
a relatively high impedance control circuit. Furthermore, 
the pulse polarity required for application to the Screen 
electrode 21 in order to switch the glow-discharge from 
one cathode to the other is of the same sense as the out 
put which can be derived from either of the cathode cir 
cuits, e.g. through terminal T, and in consequence the 
output pulse from one cathode of one tube can be used as 
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4 
a controling or triggering pulse for another tube without 
the necessity for the interposition of a polarity inverter 
Stage. 
The screen electrode may be an imperforate thin sheet 

metal plate or a sheet of gauze or of perforated metal 
Or even a System of parallel wires similar to the so-called 
grid electrodes of thermionic valves. The cathodes may 
likewise be of imperforate sheet metal or of gauze or even 
constituted by rods or wires. The cathodes are prefera 
bly uncoated but all connecting and support wires are de 
sirably coated with glass or otherwise treated to prevent 
undesired discharge thereto. The gas filling used in the 
tube may be of various kinds, for instance, of neon, argon, 
helium or hydrogen or a mixture of certain of such gases, 
for instance, a mixture of neon, argon and helium. 

Ivany variations of electrode arrangements are pos 
sible. For example a separate anode may be provided 
for co-operation with each cathode as illustrated in Fig. 
4 where cathode 0 cooperates with an anode 17a and 
cathode 1 with an anode 7b. The two anodes 17a, 17b 
are both connected to a common output connection and 
thus form a common anode electrode structure. Similarly 
the screen or transfer control electrode 21 need not be 
placed symmetrically with respect to the adjacent cathode 
particularly when a directional characteristic is required 
in the transfer of glow-discharge from one cathode to 
another. As shown in Fig. 5 a plurality of cathodes 
i0, 10, 10, 10. . . . are each associated with a co 
operating anode 7, 172, 173, 74 . . . and with screen 
or transfer control electrodes 21, 22, 213 . . . in between 
each pair of adjacent cathode/anode discharge paths with 
Such transfer control electrodes disposed nearer to the 
right-hand discharge electrodes than to the left-hand dis 
charge electrodes. All of the anodes are interconnected 
as a common electrode structure and joined to a common 
external connection as are also all of the screen electrodes. 
The discharge and the glow transfer characteristics of 

the tube may be modified by the use of further shield or 
like electrodes in the immediate vicinity of the glow-dis 
charge paths, for instance, by members partially embrac 
ing each cathode such as is shown at 30 and 31 in Fig. 6. 
Instead of or in addition to such members 30, 31, a further 
shield member 32 may be provided. Such shield elec 
trodes are normally supplied with a permanent positive 
bias potential. 

For the purpose of controlling or modifying the degree 
of isolation coupling between adjacent discharge paths 
the size, shaping or positioning of the guide or screen elec 
trode 21 may be altered. Thus, as is shown in Fig. 7, a 
planar screen electrode 21a, situated between the respec 
tive discharge paths from cathodes 10, 11 to anode 17, is 
provided with an aperture 21b which serves to increase 
the degree of ionisation coupling. A similar effect may 
be obtained by dividing such screen electrode into two 
parts 21.x, 21y as shown in Fig. 8 to leave a communicat 
ing gap 21z. 
The disposition of the alternative glow-discharge paths 

within a common envelope allows the ionisation of the 
gaseous filling already present on account of an existing 
glow-discharge to be effective in assisting the initiation 
of the new glow-discharge upon transfer with consequent 
acceleration of the setting-up of the alternative discharge 
and improvement in the maximum rate of counting per 
missible in a counter device employing such tubes. 

In the simplified discharge tube construction shown in 
Fig. 9 three substantially similar electrodes e of wire or 
rod form are arranged to project from a pinch region p 
of an enclosing envelope in containing a suitable low-pres 
sure gaseous filling. The electrodes e are conveniently all 
arranged to lie parallel with one another in a common 
plane and the spacing distance between the centres of 
adjacent electrodes is substantially identical. 
With such an arrangement the central electrode may, 

by suitable forming processes, be adapted for operation as 
an anode while the two outer electrodes on either side 
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of Such central anode may be arranged for operation as 
cathodes. With such a disposition of cathode and anode 
electrodes the circuit arrangement shown in Fig. 11 may 
be utilised, the anode a being connected to the positive 
terminal of a suitable source of operating potential, say 
--300 volts, through a lead circuit of resistor r having a 
short time-constant value and the two cathodes k1, k2 
being each separately connected to the negative terminal 
of the source of operating potential (which negative ter 
minal is conveniently earthed) through individual load cir 
cuits comprising respectively resistor r1 shunted by ca 
pacitor c and resistor r2 shunted by capacitor c2. Such 
individual cathode load circuits each have a similar time 
constant value which is appreciably longer than that of the 
anode load circuit. 
With such an arrangement a glow-discharge set up 

over a path between the anode a and either one of the 
two cathodes k1, k2 may be transferred to the alternative 
path between such anode and the opposite cathode by the 
application of either a short positive-going pulse or a 
short negative-going pulse to the anode a, for instance, 
by way of capacitor c. Output potentials may be derived 
from either or both of the cathodes in a manner similar 
to that shown in Fig. 3. 
An alternative arrangement using two separate anodes 

a1, a2 and a single central cathode k is illustrated in Fig. 
12. In this instance the separate anode load circuits 
r1, c1 and r2, c2 each have a relatively long time-constant 
value and the single cathode has a load circuitr which has 
only a short time-constant value. In this example transfer 
of a discharge from one path between the cathode and 
one anode to the alternative path from between such 
cathode and the other anode can be effected by applying 
either a positive-going or a negative-going transfer pulse 
to the cathode, e. g. by way of capacitor c. Output po 
tentials, in this embodiment, are normally derived from 
one or both anodes. 

In the alternative discharge tube arrangement shown 
in Fig. 10, five wire or rod-like electrodes e, each of 
substantially similar shape and dimensions, are arranged 
to project from the pinch p of an envelope in containing 
a low-pressure gaseous filling, the electrodes again being 
conveniently disposed in parallel relationship and in a 
common plane and with a common spacing distance be 
tween adjacent electrodes. 

One circuit arrangement for using the five-electrode 
tube structure shown in Fig. 10 is shown in Fig. 13 
where the central electrode a is adapted for use as an 
anode and the two next adjacent electrodes k1, k2 on 
either side thereof are arranged for operating as cathodes. 
The two outside electrodes t1, t2 may then be used as 
Screen or transfer control electrodes operating in a simi 
lar manner to that already described in connection with 
Figs. 1, 2 and 3. In this embodiment of the invention 
the single anode a has a load circuit consisting of re 
sistor r" with a short time-constant value while the two 
cathodes k1, k2 each have separate load circuits r1, c1. 
and r2, c2 each with a similar but relatively long time 
constant value. The two transfer electrodes t1, t2 are 
interconnected as a single electrode structure and are 
provided with means, such as resistor r3 connected to a 
source of suitable positive potential, --50 volts, for pro 
viding a suitable standing bias voltage and with coupling 
capacitor c as shown for transmitting positive-going trans 
fer control pulses thereto. 
As with the arrangements described with reference to 

Figs. 11 and 12, the function of the anode and cathode 
forming electrodes can be interchanged in the manner 
shown in Fig. 14 where the central electrode is arranged 
as a common cathode k and the two immediately ad 
jacent electrodes a1, a2 on either side thereof as separate 
anodes. In this case and as before the separate anode 
load circuits r1, c1 and r2, c2 each have a long time-con 
stant value relative to that of the load circuit r of the 
Single cathode. 
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6 
Another arrangement for using the five-electrode tube 

is shown in Fig. 15 where the central electrode a is ar. 
ranged as a common anode and the two outermost elec 
trodes k1, k2 on either side of such anode as separate 
cathodes while the two intermediate electrodes t1, t2 
form transfer control electrodes. As with the example 
of Fig. 13, the anode a is provided with a load circuit r 
of short time-constant value, the two cathodes k1, k2 are 
provided with separate load circuits r1, c1 and r2, c2 each 
having a similar and relatively long time-constant value 
and the two transfer electrodes ti, t2 are interconnected 
and supplied with a standing bias potential by way of 
resistor r3 and with transfer control pulses, which may be 
either poistive-going or negative-going, through capaci 
to c. 
As with the examples of Figs. 13 and 14, the disposi 

tion of the anode and cathode electrodes can be inter 
changed in the manner shown in Fig. 16 where the 
central electrode k is a common cathode and the two outer 
most electrodes a1, a2 form separate anodes provided 
with individual load circuits r, c1, r2, c2 each having a 
similar time-constant value which is long relative to that 
of the cathode load circuitr. 
Yet another circuit arrangement is shown in Fig. 17 

where the central electrode t1 is arranged to form a single 
transfer electrode flanked on either side by two separate 
cathodes k1, k2 which in turn are flanked on their outer 
sides by anodes a1, a2. With this construction the two 
anodes a1, a2, although in the form of separate electrode 
wires or rods, are interconnected to form a common anode 
electrode structure which is fed through a load circuit of 
resistor r having a short time-constant value. The two 
cathodes k1, k2 are each provided with separate load 
circuits r1, c1 and r2, c2 each load circuit having a sim 
ilar and long time-constant value relative to that of the 
anode load circuit. The transfer pulses, which are ap 
plied to the central transfer electrode t may be either 
positive-going or negative-going. Conversely the two 
cathodes k1, k2 may be interconnected as a common 
electrode structure and provided with a single load circuit 
having a short time-constant and the two anodes a1, a2 
kept separate and each provided with an individual load 
circuit, such load circuits each having a similar and long 
time-constant value relative to that of the cathode load 
circuit. The transfer pulses applied to electrode t through 
capacitor c may again be either positive-going or nega 
tive-going. 
Yet a further circuit arrangement is shown in Fig. 18 

in which a central transfer electrode t is again used but 
with the next adjacent electrodes on either side formed 
as anodes a1, a2 and the outermost electrodes on either 
side as cathodes k1, k2. As with the embodiment of 
Fig. 17, the anodes a1, a2 may be interconnected as a 
common anode structure and provided with a single 
load circuit r having a short time-constant and the sepa 
rate cathodes k1,k2 provided with individual load circuits 
r1, c1 and r2, c2 each having a similar and long time-con 
stant value relative to that of the anode load circuit. 
Conversely the two cathodes k1,k2 may be interconnected 
as a common cathode structure and provided with a load 
circuit of short time-constant while the two anodes a1, 
a2 are kept separate and each provided with individual 
load circuits of long time-constant value. In either case 
the transfer pulses applied to the central electrode t may 
be either negative-going or positive-going. 

Other variations of both the number and shaping of 
the electrodes used may obviously be made without 
departing from the scope of the invention. 
We claim: 
1. An electronic switching system comprising a cold 

cathode gaseous-discharge tube having an envelope and 
five parallel electrode rods arranged in a common plane, 
said electrode rods comprising a central rod, a first. 
inner pair of electrode rods disposed one on each side of 
said central rod in equi-spaced relationship thereto and 
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a second outer pair of electrode rods disposed one on 
each side of said first pair of rods in equi-spaced relation 
ship to said central rod, circuit means interconnecting 
each of the electrode rods of one of said first and second 
pairs of electrode rods whereby said tube is provided 
with a first electrode system comprising said central 
electrode, a second electrode system comprising said in 
terconnected pair of electrode rods and third and fourth 
electrode systems comprising respectively said separate 
remaining electrode rods, circuit means including a first 
load circuit of predetermined time constant connecting 
one of said first and second electrode systems to a source 
of a first operating potential of predetermined polarity, 
individual circuit means each including a load circuit of 
similar and predetermined time constant value greater 
than that of said first load circuit connecting respectively 
said third and fourth electrode systems to a source of a 
second operating potential of polarity opposite to that of 
said first operating potential and circuit means including 
a load impedance for connecting the remaining electrode 
system of said first and second electrode systems to a 
source of a third operating potential intermediate those 
of said first and second potentials and for connecting said 
remaining electrode system also to a source of triggering 
pulses. 

2. An electronic switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
five parallel electrode rods, said electrode rods compris 
ing a central rod, a first pair of electrode rods disposed one 
on each side of said central rod in equi-spaced relation 
ship thereto and a second pair of electrode rods dis 
posed one on that side of each of the rods of said pair 
of electrode rods which is opposite to said central rod, 
said second pair of rods being in equi-spaced relationship 
to said central rod, circuit means interconnecting each 
of the electrode rods of one of said first and second pairs 
of electrode rods whereby said tube is provided with a 
first electrode system comprising said central electrode, 
a second electrode system comprising said interconnected 
pair of electrode rods and third and fourth electrode sys 
tems comprising respectively said separate remaining elec 
trode rods, circuit means including a first load circuit 
of predetermined time constant connecting one of said 
first and second electrode systems to a source of a first 
operating potential of predetermined polarity, individual 
circuit means each including a load circuit of similar and 
predetermined time constant value greater than that of 
said first load circuit connecting respectively said third 
and fourth electrode Systems to a source of a second op 
erating potential of polarity opposite to that of said first 
operating potential and circuit means including a load 
impedance for connecting the remaining electrode system 
of said first and second electrode systems to a source of 
a third operating potential intermediate those of said first 
and Second operating potentials and for connecting said 
remaining electrode system also to a source of triggering 
pulses. 

3. An electronic Switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
a group of five equi-spaced and aligned electrode ele 
ments, said group of electrode elements comprising a 
central electrode element, a first inner pair of electrode 
elements disposed one on each side of said central elec 
trode element and a second outer pair of electrode ele 
ments disposed one on each side of said first pair of 
electrode elements, circuit means interconnecting each 
of the electrode elements of one of said first and second 
pairs of electrode elements whereby said tube is pro 
vided with a first electrode system comprising said cen 
tral electrode element, a second electrode system com 
prising Said interconnected pair of electrode elements 
and third and fourth electrode systems comprising re 
Spectively said separate remaining electrode elements, 
circuit means including a first load circuit of predeter 
mined time constant connecting one of said first and 
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second electrode systems to a source of a first operating 
potential of predetermined polarity, individual circuit 
means each including a load circuit of similar and pre 
determined time constant value which is greater than 
that of said first load circuit connecting respectively 
said third and fourth electrode systems to a source of a 
Second operating potential of polarity opposite to that 
of said first operating potential and circuit means including 
a load impedance for connecting the remaining electrode 
System of said first and second electrode systems to a 
Source of potential intermediate those of said first and 
Second operating potentials and for connecting said re 
maining electrode system also to a source of triggering 
pulses. 

4. An electronic switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
a group of five equi-spaced and aligned electrode wires, 
said group of electrode wires comprising a central first 
electrode wire, second and third electrode wires disposed 
one on each side of said first electrode wire and fourth 
and fifth electrode wires disposed respectively one on that 
side of each of said second and third electrode wires 
which is opposite to said first electrode wire, circuit means 
including a first load circuit of predetermined time con 
stant connecting said first electrode wire to a source of 
positive operating potential, individual circuit means each 
including a load circuit of similar and predetermined 
time constant value greater than that of said first load 
circuit connecting respectively said second and third elec 
trode wires to a source of negative operating potential, 
circuit means interconnecting said fourth and fifth elec 
trode wires and circuit means connecting said intercon 
nected fourth and fifth electrode wires through a load 
impedance to a source of positive operating potential 
lower than that connected to said first electrode wire and 
for connecting said interconnected fourth and fifth elec 
trode wires also to a source of triggering pulses. 

5. An electronic switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
a group of five equi-spaced and aligned electrode wires, 
said group of electrode wires comprising a central first 
electrode wire, second and third electrode wires disposed 
one on each side of said first electrode wire and fourth 
and fifth electrode wires disposed respectively one on that 
side of each of Said second and third electrode wires 
which is opposite to said first electrode wire, circuit means 
including a first load circuit of predetermined time con 
stant connecting said first electrode wire to a source of 
negative operating potential, individual circuit means 
each including a load circuit of similar and predetermined 
time constant value greater than that of said first load 
circuit connecting respectively said second and third elec 
trode wires to a source of positive operating potential, 
circuit means interconnecting said fourth and fifth elec 
trode Wires and circuit means connecting said intercon 
nected fourth and fifth electrode wires through a load 
impedance to a source of positive operating potential 
less than that connected to said second and third elec 
trode wires and for connecting said interconnected fourth 
and fifth electrode wires also to a source of triggering 
pulses. 

6. An electronic switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
a group of five equi-spaced and aligned electrode wires, 
Said group of electrode wires comprising a central first 
electrode wire, second and third electrode wires disposed 
one on each side of said first electrode wire and fourth 
and fifth electrode wires disposed respectively one on that 
side of each of Said second and third electrode wires 
which is opposite to said first electrode wire, circuit means 
including a first load circuit of predetermined time con 
stant connecting said first electrode wire to a source of 
positive operating potential, individual circuit means each 
including a load circuit of similar and predetermined time 
constant value greater than that of said first load circuit 



2,815,470 

connecting respectively said fourth and fifth electrode 
wires to a source of negative operating potential, circuit 
means interconnecting said second and third electrode 
wires and circuit means connecting said interconnected 
second and third electrode wires through a load im 
pedance to a source of positive operating potential lower 
than that connected to said first electrode wire and for 
connecting said interconnected second and third electrode 
wires also to a source of triggering pulses. 

7. An electronic switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
a group of five equi-spaced and aligned electrode wires, 
said group of electrode wires comprising a central first 
electrode wire, second and third electrode wires disposed 
one on each side of said first electrode wire and fourth 
and fifth electrode wires disposed respectively one on that 
side of each of said second and third electrode wires which 
is opposite to said first electrode wire, circuit means in 
cluding a first load circuit of predetermined time constant 
connecting said first electrode wire to a source of negative 
operating potential, individual circuit means each includ 
ing a load circuit of similar and predetermined time con 
stant value greater than that of said first load circuit con 
necting respectively said fourth and fifth electrode wires 
to a source of positive operating potential, circuit means 
interconnecting said second and third electrode wires and 
circuit means connecting said interconnected second and 
third electrode wires through a load impedance to a source 
of positive operating potential lower than that connected 
to said fourth and fifth electrode wires and for connecting 
said interconnected second and third electrode wires also 
to a source of triggering pulses. 

8. An electronic switching system comprising a cold 
cathode gaseous-discharge tube having an envelope and 
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a group of five equi-spaced and aligned electrode wires, 
said group of electrode wires comprising a central first 
electrode wire, second and third electrode wires disposed 
one on each side of said first electrode wire and fourth 
and fifth electrode wires disposed respectively one on that 
side of each of said second and third electrode wires which 
is opposite to said first electrode wire, circuit means inter 
connecting said fourth and fifth electrode wires, circuit 
means including a first load circuit of predetermined time 
constant connecting said interconnected fourth and fifth 
electrode wires to a source of positive operating potential, 
individual circuit means each including a load circuit of 
similar and predetermined time constant value greater 
than that of said first load circuit connecting respectively 
said second and third electrode wires to a source of nega 
tive operating potential and circuit means connecting said 
first electrode wire through a load impedance to a source 
of positive operating potential less than that connected 
to said fourth and fifth electrode wires and for connecting 
said first electrode wire also to a source of triggering 
pulses. 
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