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1. 

2,777,015. 
SELECTING MEANS WITH GAS DISCHARGE 

WALWE 

Anton Christian Jacobaeus, Stockholm, and Arthur Berge, 
Hagersten, Sweden, assignors to Telefonaktiebolaget 
L. M. Ericsson, Stockholm, Sweden, a corporation of 
Sweden 

Application May 12, 1953, Serial No. 354,498 
Claims priority, application Sweden May 16, 1952 

3 Claims. (C. 179-22) 

The present invention refers to automatic telephone 
plants comprising selecting means, which connect a call 
ing line with another line or with a connecting link se 
lected, within a group of lines or connecting links and 
dependent on a third line in such a manner, that it can 
not be selected unless as well said second line or con 
necting link as said third line is free. 
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Such selecting means occur for example in telephone 
plants with cross-bar switches where the selecting means 
comprise one or two partial selection stages. A link be 
tween a first and a second partial Selection stage cannot 
be selected in the first partial selection stage unless it 
can be connected with a free line pertaining to a called 
traffic route over the other partial selection stage. 
The object of the invention is to simplify the above de 

scribed connecting process and to reduce the time for its 
execution. This is achieved by means of a selecting means 
consisting of at least one gas discharge valve for each 
of the lines of links within said group, said gas discharge 
valve comprising electrodes for at least three discharge 
paths, the first of said discharge paths having to fire be 
fore the second can be ionized and the second having to 
fire before the third can be ionized, means for ionizing 
the first discharge path in the gas discharge valve when 
one of said second and third lines is free and for ioniz 
ing the second discharge path in the gas discharge valve 
if the remaining one of said two lines is free, an imped 
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ance connected in series with a source of potential to a 
common conductor interconnecting the electrodes of the 
third discharge path of all the gas discharge valves and 
which is so great that only one gas discharge valve at a 
time: can ionize, said third discharge path, and means for 
each separate gas discharge valve, said means being op 
erated when the third discharge path fires and causing the 
connection of the calling line to the other line or con 
necting link. 
- The invention will be described more closely with ref 
erence, to the accompanying drawings Figs. 1-3. 

Fig. 1 is a general diagram of two selecting means with 
primary cross-bar switches K1-K3 and secondary cross 
bar switches K11-K23. 

Fig. 2 is a circuit-diagram of the primary selection 
stage, and Fig. 3 a... circuit-diagram of the secondary 
selection stage and of said gas discharge valves TR 
TR40. 

Fig. 1. shows, two group-selecting means, one of which 
comprises, a number of primary, cross-bar switches Ki 
K2 and a number of secondary cross-bar switches K 
K22. as well as a marker. M1. Only one primary cross 
bar switch. K3 and two secondary cross-bar switches 
K13-K23 and the marker M2 in the other group-select 
ing. means are shown. Each operating bar in the pri 
mary selectors can reach 20. links m1-m4 and each op 
erating bar in the secondary selectors can reach 20 out 
going lines, part of which at least L1-L2, occur in both 
group-selecting means. An incoming line FL connected 
to an operating, bar in the cross-bar switch K1, is upon 
call on the line connected to the marker M1 over a cons 
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tact device k. The marker M1 is set by signals from the 
line FL, selects a free link, for example m1, and a free 
line, for example L, and operates selecting bars and 
operating bars in the cross-bar switches K1 and K21 so 
that the line FL is connected to the line L1. 

Fig. 2 shows two incoming lines each with an operating 
bar and an operating magnet V1 and Vn, a cross-bar 
switch Ki, a link m1 and part of a marker M1. Each 
incoming line FL has a glow discharge valve F1 and Fn 
respectively. Each primary cross-bar switch K1-K2 has 
two glow discharge valves FB and R1, and FB2 and 
R2, respectively, in the marker M1. The glow discharge 
valve FA and the relays B, BA and P are common to all 
the primary selectors K1-K2. Further, the relays 
MT-MT20 for closing the circuits for the selecting mag 
nets HA1, HB, H1-H10 are shown in Fig. 2. These 
relays have two contacts each, for example 52 and 54, 
for each primary cross-bar switch, for example K1, and 
each such contact pair indicates one link, for example m1. 

In Fig. 3 the operating bar pertaining to the link ml 
in the cross-bar switch K21, the selecting magnets HA2, 
HB2, H2A-H20 of said cross-bar switch, the outgoing 
line L1, and the rest of the marker M are shown. 
Means MM receive and register the signals from the in 
coming line, e.g. FL, connected to the marker. For each 
primary cross-bar switch K1-K2 there are two relays, 
e. g. A1 and G1 or A2 and G2. Relay A1 connects 
those links Mi, which are connected to the cross-bar 
Switch K1, to a selecting means consisting of forty gas 
discharge valves TR1-TR40, each with a pertaining re 
lay Ti-T40. Relay Gi connects a group of relays W1 
Wn to the registering means MM. Each one of the relays 
W1-Wn corresponds to a traffic direction indicated by 
the registration in MM, and connects the outgoing lines, 
for example L1, comprised in the traffic direction, which 
can be connected with one of the links for example mi, 
connected to the cross-bar switch Kil, to the selecting 
means TR1-TR40, T1-T40. 
The marker M2 for the second group-selecting means 

in Fig. 1 is also indicated in Fig. 3. 
Each of the gas discharge valves F-Fn and TR 

TR40 have several discharge paths connected in series 
in such a manner, that the discharge path lying closest 
to for example the cathode must fire before the follow 
ing discharge path may be ionized and so on. The dis 
charge path between the anode and the electrode lying 
closest to the anode cannot fire until all the other dis 
charge paths are ionized. 
The connecting means function according to the fol 

lowing description. Upon call on the line FL earth or 
Zero voltage is connected to conductor c1 and an elec 
trical current is obtained over contact 11 through resist 
ance ro, which is connected to a positive voltage marked 
--. The voltage drop over resistance ro ionizes the dis 
charge path between the cathode 1 and the electrode 2 in 
valve F1, and an electrical current is obtained through re 
sistance r1 in the marker M1. The voltage drop in re 
sistance r1 lowers the voltage on the electrode 2 without 
extinguishing the valve R1 but enough to prevent other 
gas discharge valves, for example Fn, from firing. Should 
two gas discharge valves fire at the same time, one of 
them is extinguished, and therefore only one gas discharge 
valve F1-Fn at a time can keep its discharge path 1-2 
closest to the cathode ionized. 
The voltage drop in resistance r1 gives rise to a load 

current through condenser Ci and resistance r2 and a 
voltage drop in resistance r2, the gas discharge valve FA 
thereby firing between the auxiliary cathode 2 and the 
anode 3. The gas discharge valve FA thereafter also 
fires between the anode 3 and the cathode 1 and then 
remains ionized. Relay Battracts in the following cir 
cuit: -, contact 40, in MM, wire u2, winding on relay 
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B, gas discharge valve FA to earth. Contacts 21-23 
are closed. Relay BA is energized over contact 2. 
Contacts 31-33 are closed. The following circuit is 
closed: --, the lower winding on relay Gil, conductor gi, 
contact 22, contact 32, winding on selecting magnet H11, 
discharge path 3-2 in gas discharge valve FA, which is 
ionized when contact 32 closes, discharge path 2-1 in 
gas discharge valve Fi, which according to the preceding 
is already ionized, contact is to earth over wire c1. Re 
lay G1 and selecting magnet HE1 attract their armatures. 
Contacts 19-i64 are closed, and contacts 13-9 con 
nect the talking wires a1 and b1 of the line FL to the 
conductors ao and bo in MG, which are connected to the 
signal-receiving relays in the registering means MM. 

Each line FL is equipped with a selecting magnet, for 
example H11, and the cross-bar switch K1 comprises 10 
operating bars and 12 selecting magnets. 
When the discharge path 3-2 in the gas discharge 

valve F1 fires, a load current arises through condenser 
C3 and resistance ró. The voltage drop in resistance ró 
ionizes the discharge path 3-2 in the gas discharge valve 
FBi, which causes the main path 3-2 in the gas dis 
charge valve FBi also to fire and remain ionized in the 
following circuit: --, contacts 43 and 44, conductor v2, 
winding on relay A1, conductor si, gas discharge valve 
FBI, resistance F5 to earth. Relay Ai actuates contacts 
3-34. 
The voltage drop in resistance rS causes a discharge 

current to flow through condenser C2 and resistance ré, 
the potential on the auxiliary anode 2 in the gas discharge 
valve R thereby increasing above -- potential and the 
discharge path 2-1 firing and remaining ionized in a 
circuit from -- to earth through resistances rá and r3 
and over contact 42. 
Relay A1 closes circuits for all the free links, for ex 

ample ini, which can be connected to the line FL over 
the cross-bar switch K1. The following circuit is closed 
for the link ni: --, contacts i00, 31 and 132 respec 
tively, resistance rif and r12, respectively, the discharge 
path in the gas discharge valve TR1 or TR2 respectively 
lying closest to the cathode, to earth. The two gas dis 
charge valves TRf and TR2 fire, which indicates that one 
of the two lines in the called traffic route, for example 
Li and Li, which are reached over link mi, is to be 
Selected if free. 

Suppose now that the registering means MM operate 
relay Wii after all the signals required for the connection 
have been received from line FL. Simultaneously con 
tact i40 is broken, relay B in Fig. 2 releases its armature, 
contacts 21-23 open and gas discharge valve FA is ex 
tinguished. Relay BA is kept energized over contacts 
3 and 42 and relay G is kept energized over contacts 
18 and 44 and conductor v2. Selecting magnet H.11 
releases its arnature when contact 22 opens, but the dis 
charge path 3-2 in the gas discharge valve F remains 
ionized with feeble current through resistance r1. 
When relay Win attracts, contacts 111-116 are closed 

and the second discharge path in the gas discharge valves 
TRi-TR40 is ionized if the lines connected to the select 
ing means are free. The following circuit is closed for 
line L: --, resistance ra (0, contacts 50 and 113, the two 
discharge paths, in gas discharge valve TR1 lying closest 
to the cathode, to earth. The second discharge path in 
gas discharge valve TR1 fires, whereby resistance r16 is 
given such a great resistance, that the corresponding gas 
discharge valve TR1 in the second marker M2 cannot 
fire at the same time. Thereafter, the two discharge 
paths lying closest to the cathode in several of the valves 
TR-TR46 can fire simultaneously and a line, for ex 
ample L, is chosen over the following circuit: --, con 
tact i6, resistance 18, conductor ivo, gas discharge valve 
TR to earth. Resistance ré is common to all the gas 
discharge valves TRi-TR40 and is so great, that only 
one gas discharge valve at a time can ionize its third dis 
charge path. Suppose now that the gas discharge valve 
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4. 
TR fires its third discharge path, which indicates that 
line FL is to be connected to line L1 over link ml. Ac 
cording to the embodiment of the invention shown in 
Fig. 3 this takes place by a fourth discharge path, i. e. 
the path which lies between the anode and the auxiliary 
electrode, firing, and relay T1 attracting its armature in 
the following circuit: --, contact 43, conductor vil, con 
tact 115, winding on relay T1, gas discharge valve TR1, 
to earth. Contacts 21 and 122 close. Relay MT10, 
which corresponds to link in 1 in the cross-bar switch K1, 
attracts in the following circuit: --, contact 44, conduc 
tor v2, contact 122, conductor t, winding on relay 
MT10, to negative. Contacts 51-54 close. Simulta 
neously, selecting magnets HA2 and H20 in Fig. 3 attract 
with current over contacts 121 and 111 and select line L1 
in the cross-bar switch K21. 
According to the preceding the glow discharge valve 

Ri is ionized with feeble current through the relatively 
high resistances r3 and rá. The following circuit is there 
fore closed: --, contact 52, conductor d2, the lower wind 
ing on operating magnet V2, conductor do, discharge 
path 3-1 in gas discharge valve R1, which now fires, the 
lower winding on selecting magnet H10, contact 54, wind 
ing on selecting magnet HA1, to negative. Selecting 
magnets HA1 and H10 and operating magnet V2 attract 
their armatures. Contact 16 and the contacts in the 
cross-bar switch K21 corresponding to selecting magnets 
HA2 and H20 and operating magnet V2 close. 

Contact 6 closes the following circuit: --, the upper 
winding on relay P, contact 16, the lower winding on 
operating magnet V1, discharge path 4-3 in gas dis 
charge valve F1, which now fires, discharge paths 3-2 
and 2-1 in gas discharge valve F1, contact 11, conductor 
C1, to earth. Operating magnet V1 attracts its armature. 
Contacts 11-12 and the contacts in the cross-bar switch 
K1 corresponding to selecting magnets HA1 and H10 and 
operating magnet V1 are operated. Contact 11 extin 
guishes the gas discharge valve F1. Operating magnet V1 
is kept energized over contact 12 by its upper winding. 
Operating magnet V2 is kept energized with current over 
contacts 201-262 and conductor c2. Line L1 is marked 
busy through a circuit over contacts 201, 202, 203 and 
204 and conductors c2, and c3, contact 150 thereby being. 
actuated. 

Relay P attracts in series with : the lower winding on 
operating magnet V1 and contacts 41-44 are operated 
for a short while, during which relays Ba, G1, A1 and 
MT10 release. The gas discharge valves FB1 and R1 
are extinguished. Relays Win and T1 release and the 
gas discharge valve TR1 is extinguished. Holding cir 
cuits for the registering means MM not shown in the 
drawings are also broken, whereafter the marker is free 
for a new connection. 

There are time relays in the registering means MM, 
which release the marker if the connection cannot be 
completed. This takes place by operating relay P in 
a circuit over wire u1. 
We claim: 
1. In an automatic telephone system a switching stage 

comprising primary and secondary cross-bar switches, 
links connecting said primary and secondary cross-bar 
switches, a marker including registering means and select 
ing means, said selecting means comprising a plurality of 
gas discharge tubes, each of said tubes having a first 
electrode for a first discharge path, a second electrode for 
a second discharge path and a third electrode for a third 
discharge path, the said discharge paths being intercon 
nected so that the first discharge path must be ionized 
before the second can be ionized and the second must 
be ionized before the third can be ionized, a calling line 
connected to one of said primary cross-bar switches and 
a called group of lines connected to said secondary cross 
bar switches, test conductors for each of said links and 
lines respectively connected in circuit with a source of 
current when the link or line is idle, a first connecting 
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means connecting said calling line to said marker, said 
registering means being settable by signals from the 
calling line to designate said called group, means identi 
fying the primary cross-bar switch through which said 
calling line is connected to the marker, a second connect 
ing means operable by said registering means for con 
necting the test conductors for the lines in said called 
group to the second electrodes of said discharge tubes 
in said selecting means, a third connecting means con 
necting the test conductors for links over which said 
calling line is connectable to lines in said called group 
to the first electrodes in said discharge tubes in said se 
lecting means, one link and one line which are connect 
able together over one of said secondary cross-bar 
switches being connected to the same discharge tube, an 
impedance means connected in series with a source of 
potential, a common conductor included in said series 
connection and interconnecting the third electrode of all 
said discharge tubes whereby the first and the second dis 
charge path in all discharge tubes connected to an idle 
link and an idle line are ionized, said impedance means 
preventing the third discharge path in more than one of 
said discharge tubes from being ionized, means for each 
separate gas discharge tube operable in response to said 
third discharge path being ionized, and closing circuits 
for said cross-bar switches to connect said calling line 
to the idle line over the idle link connected to the dis 
charge tube, all the three discharge paths of which are 
ionized. 

2. In an automatic telephone system according to claim 30 
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1, a fourth electrode connected in circuit with a source 
of current and forming a fourth discharge path in each 
of said discharge tubes ionized when the said first, second 
and third discharge paths all are ionized, a relay for each 
separate gas discharge tube connected in series with said 
fourth discharge path and operated when said fourth 
discharge path is ionized, and contacts on said relay for 
closing said closing circuits for the cross-bar switches. 

3. In an automatic telephone system of the kind where 
in a switching stage comprises primary and secondary 
cross-bar Switches, links connecting said primary and sec 
ondary cross-bar switches and at least two markers each 
including registering means and selecting means as de 
fined in claim 1, the combination with a resistance for 
each of the lines in said called group of lines connected 
in Series with said source of current and said test con 
ductor and connected by said second connecting means 
to the second electrode in one of said discharge tubes in 
each of said markers, said resistance means preventing 
the second discharge path in the discharge tube of a line 
in one marker from being ionized simultaneously with the 
Second discharge path in the discharge tube of the same 
line in another marker. 
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