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6. Claims. (CI. 307-38). 

This invention comprises means for establish 
ing alternating current transmission connections 
between an “inlet' and to an “outlet,” or any one 
of a plurality of “outlets" by electronic means. 
According to the invention an alternating 

current switching device comprises, in combina 
tion, a gas discharge tube having a priming gap 
and two or more mutually independent gaps and 
in which discharge across said priming gap is 
sufficient to cause discharge across said other 
gaps, two-wire transmission circuits connected 
respectively to the anodes and to the cathodes 
of a pair of said mutually-independent gaps and 
provided with D. C. connections for maintaining 
the discharge via said mutually independent gaps 
when the priming gap discharge is renoved, so 
that Said mutually independent gaps Will paSS 
alternating current between said transmission 
circuit.S. 

Also according to the invention, an alternating. 
current switching device comprises, in combina 
tion, a cold cathode gas discharge tube which 
has three or more pairs of an Ode-cathode gaps, 
one of Which is a prinning gap. and the others 
are working gaps, and in which discharge across 
Said prinning gap is. Sufficient to cause discharge 
across Said working gaps, two pairs of A. C. ter 
minals, two transmission bridges which are each 
connected between a corresponding pair of A. C. 
terminals, and respectively the anodes and the 
cathodes of a pair of working gaps of said tube, 
and D. C. discharge maintenance current termi 
nals connected to Said transmission bridges 
whereby D. C. discharge maintaining potential 
is connected across said gaps in parallel, while 
A. C. currents are passed via Said gaps in Series. 
The invention will be described with refer 

ence to certain embodiments shown in the ac 
companying drawings in which: 

Fig. 1 illustrates the basic principle and shows 
a single SWitching device for connecting an in 
put or inlet 'A' to an output or outlet “B;' 

Fig. 2 shows an extension of the principle 
whereby means are provided for connecting an 
inlet to any of the 'n' outlets, each of which is 
similar to outlet B, Fig. i and to all of which 
the inlet is connected in multiple; 

Fig. 3 shows a further extension in which any 
one of a number of inlets (only two are shown) 
can obtain connection to any One of a number 
of OutletS to N. 
The switching device, Fig. 1, consists of a gas 

filled tube comprising a control gap CG and tWO 
mutually-independent working gaps G and G2. 
A two-wire inlet A is connected via a repeating 
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coil IRC to the anodes of Gl, G3; while the cor 
responding cathodes are connected via a repeat 
ing coil ORC to outlet B. The repeating coils 
may be replaced by any other usual form of voice 
frequency transmission bridge, e. g. the Stone 
bridge. When potentials are applied to X. &nd 
Y the priming gap discharges, ionisation occurs, 
and the tube sustains across the working gaps G 
and G2 when the potentials on X and Y are re 
moved by virtue of --ye D. C. potentials con 
nected in parallel from the centre point of coil 
IRC to the anodes of gaps G and 32 &nd earth 
connected in parallel from the centre point of coil 
CRC to the cathodes of G, 2nd G2. If now a 
source of W. F. current is applied to the inlet 
A then W. E. current will be passed through the 
gaps Gi and G2 to the outlet or output, B. Alter 
natively, if the. W. F. source is applied to the out 
put B, current will be passed through the ionised 
gaps to the input A. Fig. i thus illustrates ineans 
for the connection of conversation between two 
two-wire voice channels, in an auto telephone 
exchange System. 

In Fig. 2, a single repeating coil IRC is con 
nected to the inlet A and in multiple to the anode 
cf. the working, gaps of a group of N gas tubes. 
The anodes of the priming gaps are connected in 
Inultiple to. a. single inlet, wire X. i he cathodes 
of the working gaps of each tube are connected 
respectively to corresponding individual repeat 
ing coils ORC. . . . ORCN, while the priming 
gap cathodes are connected to individual outlet 
Wires Y . . . YN. To select, say an outlet 2, a 
potential is applied to wires X and Y2 causing 
ionisation to occur in the second tube. On re 
moval of these potentials the tube Sustains and 
a W. F. transmission path is established between 
the inlet A and outlet 2. 

In Fig. 3, several arrays of tubes, each array 
similar to that of Fig. 2, have different inlets , 
2 . . . each inlet being multipled to the anode 
pairs of all tubes of one array. The outlets , 
2 . . . N are multipled each to the cathode pairs 
of the corresponding tubes (e. g. , 2) of all 
the arrays, 
The priming anodes of each horizontal array 

of tubes are multipled to a common priming in 
let; X, X2. 
The priming cathodes of each vertical array 

of tubes are multipled to a common priming out 
let Y, Y2 . . . YN. 
By operating the corresponding control gap, 

connection can be established between any inlet 
and any outlet, e. g. by applying the correct po 
tentials to control Wires X and Y2 connection 
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can be established from inlet to outlet 2 via 
the Second tube in the top horizontal array. 
Each Switching element is shown as having a 

control gap for initiating ionisation and two in 
dependent gaps for passing W. F. intelligence. 
There is no limitation to the number of these 
independent gaps so that in addition to two gaps 
used for passing W. F. other gaps may be used 
for miscellaneous control purposes. Four-Wire 
switching could also be provided in which case 
two pairs of speech gaps would be provided in 
each tube plus any additional gaps required for 
control purposes. A number of Such SWitching 
elements, each comprising a priming gap and a 
plurality of working gaps, may also be housed in 
the same envelope, ionisation being limited to one 
element without effecting others. 
While the principles of the invention have been 

described above in connection with specific em 
bodiments and particular modifications thereof, 
it is to be clearly understood that this descrip 
tion is made only by Way of example and not 
as a limitation on the Scope of the invention. 
What we claim is: 

... An alternating current Switching device 
conprising, in combination, a gas discharge tube 
having a priming gap and two or more mutually 
independent gaps and in which discharge acroSS 
said priming gap is sufficient to cause discharge 
across said other gaps, two-wire transmission 
circuits connected respectively to anodes and to 
the cathodes of a pair of said mutually independ 
ent gaps and provided with D. C. connections for 
maintaining the discharge via said mutually in 
dependent gaps when the priming gap discharge 
is removed, so that said mutually independent 
gaps will pass alternating current between Said 
transmission circuits. 

2. An alternating current Switching device as 
claimed in claim 1 and in which Said transmis 
sion circuits each includes a transmission bridge 
via, which said D. C. discharge-maintaining Con 
nections are made via said pair of gaps in parallel. 

3. An alternating current Switching device 
comprising, in combination, a cold cathode gap 
discharge tube which has three or more pairs of 
anode-cathode gaps, one of which is a priming 
gap and the others are Working gaps, and in 
which discharge across said priming gap is Sufi 
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cient to cause discharge acroSS Said working gaps, 
two pairs of A. C. terminals, two transmission 
bridges which are each connected between a cor 
responding pair of A. C. terminals, and respec 
tively the anodes and the cathodes of a pair of 
Working gaps of Said tube, and D. C. discharge 
maintenance current terminals connected to said 
transmission bridges whereby D. C. discharge 
maintaining potential is connected acroSS Said 
gaps in parallel while A. C. currents are passed 
via said gaps in Series. 

4. A Switching device as claimed in claim 3 and 
comprising a plurality of Said gas discharge 
tubes, and pairs of Working gaps of all Said tubes 
connected at one side in multiple to a single 
transmission bridge and at the other side to in 
dividual transmission bridges, a single multipled 
connection to said one side of the priming gaps 
of all said tubes, and individual connections to 
Said other sides of Said priming gaps. 

5. A switching device as claimed in claim 4 and 
comprising a plurality of groups of gas discharge 
tubes, each group comprising the same number 
of tubes, a first set of transmission bridges equal 
in number to the number of tubes in each group, 
and each connected in multiple to the anode (or 
cathode) pairs of a set of tubes comprising a 
single tube per group having the same positions 
in the groups, e. g. all the first tubes of the groups, 
a Single multipled priming Connection to the 
anodes (or cathodes) of the priming gaps of each 
of the Said SetS of tubes, a Second set of trans 
mission bridges equal in number to the number 
of groups and each connected in multiple to the 
cathode (or anode) pairs of all the tubes of the 
one group, and a single multipled priming con 
nection to the cathodes (or anodes) of the prim 
ing gaps of each of Said groups of tubes. 

6. A switching device as claimed in claim 3, 
and comprising tWO pairs of Working gaps per 
tube and corresponding provision of transmission 
bridges and connections. Whereby four-Wire trans 
mission is provided. 
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