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1. 

SELECTING MEANS 

The present invention concerns a means for selecting one 
electric circuit out of a plurality of such circuits, excluding all 
other circuits of the plurality, and for marking the selected cir 
cuit by connecting an electric potential to a marking conduc 
tor that is individual for the circuit. This problem appears 
especially in automatic telephone exchanges with cross bar 
switches and with markers or similar common selecting 
means. Within a group of lines only one connection at a time 
can be established and the intended line must be distinguished 
from all other lines by means of a circuit that is unique to the 
line. At some connections a plurality of free selectors and the 
like can be expected to carry out the connection, but when 
only one selector is desired or required this selector must be 
selected and separated. 
Up to now these selections have been carried out by means 

of relay chains, one relay for each circuit being included in the 
relay chain. The relays branch out from each other and are 
held in conduction paths that include a great number of con 
tacts connected in series. These series of contacts can cause 
faults and operating troubles. Accordingly, the number of 
relays in a relay chain must not be too large. 
One object of the invention is to arrange the relays in such a 

way that selection can be carried out among a plurality of cir 
cuits without the number of contacts connected in series ex 
ceeding what is practically suitable, for example 7 or 8 upon 
selection among 100 lines. Furthermore only one short select 
ing period is desired. 
Another object is to dispense with the use of special means 

for the connection of lines and apparatus to the selecting 
means of the markers. By means of the invention the connec 
tion times of the markers will be reduced and the reliability of 
operation increased. 

Briefly the invention contemplates apparatus for selecting 
one electric circuit out of a plurality of available electric cir 
cuits, excluding all the other electric circuits through connec 
tion of an electric potential to a marking conductor that is 
unique to the selected circuit. The apparatus comprises a 
number of groups of switching means where each switching 
means has at least two mutually exclusive stable positions. The 
first of the groups comprises a number of switching means cor 
responding to half the number of electric circuits. The second 
group comprises a number of switching means corresponding 
to half the number of switching means in the first group, and 
the third group contains a switching means for two switching 
means in the second group, etc. up to a last group with only 
one switching means. There is a repeatedly branched selecting 
network that branches a test conductor through two means for 
setting of the single switching means in the last group, and 
from each of the two setting means to a corresponding pair of 
setting means for each switching means in the last group but 
one, etc. up to those electric circuits among which the selec 
tion is to take place. The individual marking conductors on 
the one hand are connected each to its separate terminal in 
the first group of switching means and on the other hand, in 
dependence on a combination of the settings of the other men 
tioned switching means, which combination is individual for 
the marking conductor, are marked with the electrical poten 
tial. 
The invention will be described in more detail with 

reference to the accompanying drawings wherein: 
F.G. 1 shows a combined identifier and selecting means for 

connecting registers by means of crossbar switches to markers 
in an automatic telephone exchange. 
FIG. 2 shows a selecting means for the same purpose as in 

FIG. 1 but designed with electronic components and without 
the aid of selectors and identifiers. 

FIG.3 shows how a marker selects a free line in an indicated 
traffic route. 

FIG. 4 shows a block diagram for a telephone exchange. 
Before describing the details of the apparatus, the general 

operation of the apparatus will be described with the aid of 
FIG. 4. 
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In FIG. 4, A1 is a subscriber's instrument, L1 a subscriber's 

line and F1 a junction line. The lines L1 and F are connected 
through the agency of selectors SLA-SLB, a link circuit SNR, 
selectors GVA, GVB, GVC and the line equipment FUR of 
the junction line F1. The selectors SLA, SLB are set by con 
nect relays MS. The selectors GVA, GVB, GVC are set by 
connect relays MG. Relays MS and MGare controlled from a 
marker MH. The marker MH receives instructions from the 
originating register REGL. 
At a call from the instrument A1, the line L1 is connected to 

a link circuit SNR by selectors SLA, SLB. The link circuit 
SNR is connected to a register REGL by selectors RSA, RSB. 
The register REGL is set by the subscriber's dial according to 
a called directory number. This number and data for identify 
ing the link circuit SNR are transmitted to number register 
MR in the marker MH under control of a selecting means 
RMM. With the help of relays MGR, the marker MH operates 
a selecting means Gul to select a junction line F1. Data for the 
identification of line F1 is sent to line register HR in the 
marker MH, which with the help of the connect relays MG 
and the registrations in registers MR and HR sets selectors 
GVA, GVB, GVC to connect the link circuit SNR and the 
junction line F1. Thus the lines L1 and F1 are connected and 
the register REGL will be released. 

In FIG. 1, REGL is an add originating register with register 
ing means RE1-REn for registering the digits of a called 
telephone number. MH1 is a main marker intended for group 
selector connections, etc. and RSM is a crossbar switch for 
connecting a register REGL to a marker. A plurality of re 
gisters REGL are provided and, for example, four markers 
MH1-MH4 are presupposed. For each main marker there is 
provided a crossbar switch operating bar in switch RSM, hav 
ing an operating magnet BM. For each register REGL there is 
found a selecting magnet SM1-SMn. Between the registers 
REGL and the main markers there is provided a bypass that is 
common to all registers REGL andmarkers MH1-MH4, hav 
ing signal wires t1-t10,tm. 
The invention centers around selecting means RMM for 

connecting the registers REGL to the markers MH1-MH4 by 
means of the crossbar switch operating bars in RSM. The 
selecting means RMM is composed of electromagnetic relays 
R1-R12 which relays have two stable positions. The relays 
can be conventional polarized relays or relays having two elec 
tromagnets and a rocker armature that is common to these. 
The armature actuates a make-and-break contact. The relays 
should be fast-operating and for this reason they must be sen 
sitive with very few winding turns and small inductance. 
Preferably, the relays are polarized reed relays with contact 
springs of magnetic material. 
When the register REGL is to be connected to a marker, the 

relay RR1 will be operated. The contacts 15-16 are actuated. 
From each free marker MH1-MH4 a circuit will be 
completed from source +, through the contacts 26,35, the 
winding of relay MR3, the rectifier e11 and through windings 
on the relays R10-R12, e.g. the upper winding of relay R11 
and upper winding of relay R10; the upper winding of the 
relay R8 and the lower winding of relays R7, R6 and R4, the 
contact 15, a time relay, for example, a thermocontact r1, to 
negative source. The relays MR3, R4, R6, R7, R8 and R10, 
R11 set their contacts so that the following circuit is 
completed: from source +, the contact 27, the winding of the 
relay MR2, the contacts 111, 101, 81,72, 62,42, the winding 
of the selecting magnet SM1, the contacts 16 and 18, to nega 
tive source-. The selecting magnet SM1 and the relay MR2 
operate in this circuit. The contacts 28-29 are actuated. The 
operating magnet BM is operated in a circuit through the con 
tact 29. The contacts a1,b1 corresponding to the selecting 
magnet SM1 are actuated. A circuit is closed from number re 
gister MR through the winding b, the winding of the relay 
MR1, the contact b1, the winding of the relay RR2, to nega 
tive source-. The relays MR1 and RR2 operate. The contacts 
17-18 and 25-27 are actuated. The relay RR releases its 
armature and the selecting means RMM is released. The relay 
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MR2 releases its armature. During the release time of the 
relay RR1 the relays R10-R12 are still energized and are 
switched to another free marker if such a marker exists. 
The connection between register REGL and marker MH is 

then held by the operating magnet BM that receives current 5 
through a resistance r2 via the contact 25. A pulse is sent from 
number register MR through the wire a, the contact a1, the 
rectifiers el-en,the relays RE1-REn to the signal wires t1-t 
10,tm. The signals are received in number register MR and in 
dicate the called number that has been registered in originat- 10 
ingregister REGL. 
''. Each main marker MH1-MH4 has a slow operating steady 
current relay AL that keeps the contacts 35, 36 actuated when 
the marker is operated. In case of a fault in the marker the cur 
rent is interrupted by relay AL and the marker is disconnected 
from traffic. The number of main markers MH1-MH4 can be 
increased by adding relays or be decreased, for example to 
two, by removing the relays R1 and R12. 
: The thermocontact r1 in the register REGL is actuated only 
if a call from the register is not followed by the operating of 
the relay RR2, i.e. by the connecting of the register to a 
marker. For example a contact fault may be found in one of 
the contacts 42, 62,72, 81, 101, 111. The thermocontact r1 
disconnects register REGL from selecting means RMM at 
least temporarily and closes an alarm circuit T1. 
The relay MR3 in marker MH1 breaks, by means of the 

contact 28, the current through the alarm relay AL before or 
simultaneously with the operating magnet BM is receiving cur 
rent by the contact 29. If relays BM and MR1 do not operate, 
relay AL releases and disconnects marker MH1 at least tem 
porarily. At the same time an alarm circuit T2 will be closed. 

... The invention is of course not limited to the identical em 
bodiment shown in the FIG. The identifying of the calling cir 
cuit, originating register REGL, can be made by means of an 
electronic analyzer while the selection of a free apparatus, 
markers MH1-MH4 is carried out according to the inven 
tion. 
. Upon selection of a free line in a traffic route a marker is 
identified and a free line is selected, a connection fundamen- 40 
tally according to FIG. 1 being arranged for each traffic route. 

In F.G. 2 REGL is an originating register with registering 
means RE1-REn. MH1 is one marker among a number of, 
for example, six markers for the setting of selectors in a group 
selector stage. Between the registers REGL and the markers 
MH-MH4 there is provided a bypath with signal wires t1-t 
10, tm, common to all registers and markers. In the register 
REGL are found a calling means consisting of a relay RR1, a 
monostable circuit VT, a capacitor Ci and two resistances r1 
and r2. In the marker MH are found "and'-circuits OT1 
-OTm, bistable circuits V-Vm, Vo and a connecting 
means MGR for the operation of group selectors. A calling 
means, for example a link circuit or the line equipment of an 
incoming junction line is assumed to be connected to the re 
gister REGL. 
The invention is used for the selection of free markers by 

means of a selecting means RMM which contains an "and'- 
circuit Ki-K6 for each marker and a first group of bistable 
circuits V1-V2 and a second group V3-V4 and a third 
group V5, having only one bistable circuit. Furthermore there 
are 'or'-circuits El-E5 for the setting of the bistable circuits 
V-VS, 
When the marker MH1 is free, the bistable circuit Vo is in 

the O-position and closes a circuit through the wire v1, the 
"or'-circuits El-E5, the resistance r3 and the winding of the 
supervisory relay AR1. It is presupposed that some marker is 
always free and holds the relay ARA operated by means of cur 
rent through the wires v-v6, so that the alarm device AL is 
not operated. Assuming the marker MH is free and has been 
selected, then the bistable circuits V1, V4 and V5 will be in 
the O-position and the conditions of the "and"-circuit K1 are 
fulfilled. Accordingly, the wires is current carrying. Only 
one of the wires s1-sé at a time can be conducting current 
since: each of the "and"-circuits K1-K6 is associated with 75 
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only one of the six possible combinations of the bistable cir 
cuits V1-V4, V5. If the markers corresponding to the wires 
v1 and v2, s1 and s2 are occupied, bistable v4 will be switched 
to the 1-position and the position of the bistable circuit V2 de 
cides which marker is to be selected. 

Since the electronic circuits operate at such high speed it 
may be presupposed that a free marker, if one exists, is always 
selected. Furthermore it is presupposed that each register 
REGL contains a time device, now shown in the FIG., which 
repeats a call directed to the markers from the register after a 
certain time if a connection has been established which 
releases the register in a predetermined time. 

After a register. REGL, via the calling means, for example a 
link circuit, has received signals which indicate where a con 
nection, connected to the register, is to be connected, the 
relay RR will be operated temporarily. The contacts 11-12 
are actuated. A short impulse is obtained through the capaci 
tor C1 and the resistance r2 to the monostable circuit VT 
which is set into the 1-position. Circuits are closed from the 
bistable circuit VT, position. 1, through rectifiers e1-en, the 
registering means RE1-REn, the wires t1-tio, tm to the 
“and'-circuits OT1-OTm of the marker MH selected for 
this call. Simultaneously the wire r is marked and for this 
reason the conditions of certain "and"-circuits OT1-OTm, 
selected by means RE1-REn, will be fulfilled and the cor 
responding bistable circuits V1-Vm are set into the 1-posi 
tion. The bistable circuit Vois set into the 2-position by one of 
the circuits V1-Vim and the connecting means MGR receives 
signals from bistable circuits V1-Vim concerning data infor 
mation for the calling means and for the called traffic route, 
for example a subscriber's group. The pulse from bistable cir 
cuit VT is then supposed to be terminated, and for that reason 
circuit VT returns to the O-position. A new marker is selected 
simultaneously, if such one exists. 
The register REGL has hereby left the continued connect 

ing process to the marker MH1 that establishes a connection 
within the telephone exchange. The calling means is indicated, 
for example, by a combination of wires up, uq and the called 
route by a wire u1. The calling means for this connection is 
then actuated when the connection is established and releases 
the register REGL. 

It is presupposed that the connecting means or relays MGR 
in the marker MH1 is equipped with means for code control. If 
marker. MH1 receives a faulty, for example an incomplete, 
item of information, so that no connection can be carried out, 
marker MH1 will be released immediately and register REGL 
again makes a new call. 

In FIG. 3 there is shown a part of a marker MH including 
relays MR1-MR4 and a line register HR for a larger traffic 
route, a part of the line equipment F1 of a junction line and a 
selecting means Gu1 for that traffic route to which the line F1 
belongs. The means Gu1 is composed of polarized elec 
tromagnetic relays R1-R8 each provided with two windings I 
and II and two stable positions and two make-and-break con 
tacts connected according to the FIG. Furthermore there are 
found control relays UR1-UR2 and a resistance r2. The 
means is constructed for four markers and an indefinite 
number of lines F-F etc. 
When the marker MH is to establish a telephone connec 

tion, + potential will be connected to the marking wire u1 in 
the FIG. that corresponds to that traffic route to which a con 
nection is desired. The following circuit is completed: line u1, 
contact 24, the upper winding of the relay MR1, which has a 
low resistance, and its lower winding that has a high re 
sistance, the winding I of the relays R1 and R3, the resistance 
r2, the winding of the relays R4-R8, for example through the 
winding of relay R4, the winding I of R5 and the winding I of 
relay R7, the contacts 215 and 200 and the resistance r3, to 
negative source. If at least some line in the called traffic route 
is free, i.e. its contact 215 and 200 are closed, the relay MR: 
will operate. The contacts 11-15 are actuated. The contact - 
13 short circuits the high ohmic winding of relay MR1 and the , 
contact 15 connects the connecting point P to the center of 
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the exchange battery which is indicated by-V12. A considera 
ble voltage drop through the resistance r2 then prevents 
further markers MH from being connect to the selecting 
means Gul. If more than one marker is connected simultane 
ously one of these is selected by means of the relays R1-R3. 
By means of the relays R4-R8 a free junction line is 

selected in a circuit from battery -V/2, the contacts 25, 15, 
the connecting point P, for example winding I on relays R4, 
R5, R7, the contacts 215, 200, the resistance r3, to negative 
source -. The following circuits are completed: position 
source +, the winding of relay MR3, the contacts 22, 11; 
partly through contacts 111,121, the upper winding of relay 
UR2, contacts 131, 141, 151, partly through contacts 113, 
123, the lower winding of relay UR2, contacts 133, 143, 153; 
and the contact 214, the winding of relay FUR2, to negative 
source -. The relays MR3 and FUR2 operate in this circuit. 
The windings of the relay UR2 counteract each other and 
therefore relay UR2 does not operate as both parallel circuits 
in selecting means Gul are closed. The contacts 31 and 221 
-224 are actuated. The resistance r3 is short-circuited. 
Through a common bypath consisting of wires t101, 

O 

15 

20 

to2.....two a signal is sent from the selected junction line equip 
ment F1 to the calling marker MH. The signal is continued 
during the make-time of the relay FUR1 and indicates on the 
one hand a group of lines, to which the line equipment F1 be 
longs, and on the other hand the position of line F1 within this 
group of lines. For this purpose the following circuits are 
completed: positive source +, the contacts 221, 211, the wire 
t101, the right winding of the relay HR1, the rectifier e1, the 
contacts 21 and 31, the resistance r1, to negative source -, 
and from positive source -t, the contacts. 222, 212, the wire 
t102, the right winding of the relay HR2, the rectifier e2, the 
contacts 21, 31, the resistance r1, to negative source -. The 
contacts 51, 52 and 61, 62 are actuated. The signal is re 
gistered in marker HR by the relays HR1 and HR2 being held 
in the following circuits: positive source , the contact 12, the 
winding of MR2, the contacts 52 and 62 respectively, the left 
winding of relays HR1 and HR2 respectively, the contact 41, 
the winding of relay MR4, to negative source -. The relay 
MR2 operates. The contacts 21-25 are actuated. The select 
ing means Gui is released. The relays MR2, HR1 and HR2 are 
held in a circuit through the wire u1 and the contact 23. 
Simultaneously with the operating relay MR2 the relay 

FUR1 operates. The contacts 211-215 are actuated. The line 
equipment F1 is marked busy. The relay FUR1 is held in 
operated condition during the release time of the relay FUR2 
which is slow-releasing. During the release time of relay FUR2 
the marker MH is supposed to have time to carry through the 
connection of the telephone communication. Then the con 
tact 200 in the line equipment F1 will be actuated, which 
hereby remains busy-marked after relays FUR1 and FUR2 
have released their armatures. 

Since a very large number of calls is connected in depen 
dence on the selecting means Gul, certain precautionary mea 
sures are taken. After the line equipment F1 has been selected 
and connected to a telephone connection, the relay FUR1 is 
held in a circuit positive source +, through the contacts 101 
and 213 and the lower winding of relay of FUR1. At the next 
call to the traffic route from a marker the relay UR1 is 
operated in a circuit from the calling marker, for example 
through the contact 14 on the relay MR1, the relay FUR1 in 
the line equipment selected immediately before being released 
but not selected if another free line is provided. Thus one and 
the same line, perhaps a faulty line, is not selected over and 
over again. 

After a line equipment F1 has been selected and its relay 
FUR2 has operated, the resistancer will be short-circuited by 
the contact 224. There is thus prevented the possibility that 
the signal sending equipment from F1 to marker MH is 
disturbed by changes in the busy condition of the group of 
lines, for example if one or two of the line equipments F2-F4 
after having indicated busy condition when equipment F1 was 
selected, are marked free which could imply operation of the 
relay R5. 
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The contacts 111-154 in selecting means Gul are con 

trolled by relay UR2 that operates if interruption arises in one 
of the two parallel circuits through selecting means Gul. Then 
the contact 102 and an alarm device TC will be actuated. 
The registering in the marker MH of data information for 

the line selected by selecting means Gul requires controlling. 
Such a control function is fulfilled by the relay MR4 that 
operates if more than two of the relays HR1-HRn are 
operated simultaneously. Then the contacts 41, 42 are actu 
ated and the registering is canceled and after that, the call will 
be renewed. A similar function can be fulfilled by contacts 51, 
61 and by relays connected thereto which cancel the register 
ing when only one of the relays HR1-HRn operates. In FIG.3 
it is however assumed that the relay MR2 is not able to 
operate if only one of the relays HR1-HRn is operated upon 
a registering. When the relay FUR1 in the equipment F1 has 
operated, in this case a new line will be selected and then a 
new registering is obtained in line register HR. This registering 
becomes normally a registering containing three relays and is 
for that reason released by relay MR4 and then, a third line 
will be selected. Hereby it is achieved that at a contact fault 
considerable switchings of the relays R4-R8 in selecting 
means Gul will take place. Operation of relay MR4 causes 
alarm by a current impulse through the contact 42 to an alarm 
device AL. 

I claim: 
1. Apparatus for selecting one and only one of n electric cir 

cuits (SM1 to SMm) at a time and applying a marking poten 
tial to the selected circuit, comprising a plurality of groups of 
switching means (R1 to R4, R5 and R6, and R7), each of said 
switching means being settable to one of two mutually exclu 
sive stable states, each of said switching means including a pair 
of inputs, each of said inputs being associated with a different 
one of the stable states whereby a switching means is settable 
to a particular stable state upon receipt of a signal at the input 
associated with that particular stable state, each of said groups 
having a number of switching means corresponding to a dif 
ferent one of the numbers N=n/2, where misan integer rang 
ing from 1 to value such that N=1, a repeatedly branched 
selecting network for interconnecting the inputs of said 
switching means whereby each input of a switching means of 
any one group but the group with N/2 switching means is con 
nected to the two inputs of a switching means of the group 
having twice the number of switching means, means for selec 
tively applying a switching signal to at least one input of at 
least one of said switching means (upper coil of relay R8 and 
circuits to the right thereof), and each of said electric circuits 
being connected to a different one of the switching means of 
the group having N/2 switching means (leads connected to 
contacts of relays R1 to R4). 

2. A selecting network comprising at least three electromag 
netic relays, each of said relays comprising two windings 
balancing each other, one end of one of the windings being 
connected to a corresponding end of the other winding to pro 
vide a common terminal, an armature which is switchable to 
one of two positions each associated with the flow of current 
through only an associated one of the two windings, a movable 
contact connected to said armature, and a pair of fixed con 
tacts whereby said movable contact connects to one of said 
fixed contacts in accordance with the position of said arma 
ture, a current source having an output terminal and a return 
terminal, the free end of one winding of a first of said relays 
being connected to the common terminal of a second of said 
relays, the free end of the other winding of said first relay 
being connected to the common terminal of the third of said 
relays, means for connecting one terminal of said current 
source to the common terminal of said first relay, switching 
means for selectively connecting the free ends of the windings 
of said second and third relays to the other terminal of said 
current source, means connecting one fixed contact of said 
first relay to the movable contact of said second relay, means 
connecting the other fixed contact of said first relay to the 
movable contact of said third relay, a common electric circuit 
connected to the movable contact of said first relay and a plu 
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rality of further electric circuits, each of said further electric 
circuits being connected to a different one of the fixed con 
tacts of said second and third relays whereby said common 
electric circuit is connected to one and only one of said 
further electric circuits whenever at least one of the free ends 
of the windings of said second and third relays is connected to 
the other terminal of said current source. 3. A selecting circuit comprising at least three electronic 
bistable devices, each of said bistable devices having two out 
puts which emit a signal associated with one of the two stable 
states of the device and having two inputs for receiving signals 
to set the device to the particular stable state, at least four 
sources of signals, each of said sources of signals being con 
nected to a different input of a first and a second of said bista 
ble devices, first OR-circuit means for connecting a first and a 
second of said sources to one input of the third of said bistable 
devices, second OR-circuit means for connecting the third and 
fourth of said sources to the second input of said third bistable 
devices, at least four AND-circuit means, each having at least 
two inputs and one output, the two outputs of said first bista 
ble device being connected to first inputs of first and second of 
said AND-circuits respectively, the two outputs of said second 
bistable device being connected to first inputs of third and 
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third bistable device being connected to the second inputs of 
said first and second AND-circuits, and the other output of 
said third bistable device being connected to the secondinputs 
of said third and fourth AND-circuits whereby a signal is 
emitted from the output of one and only one of said AND-cir 
cuits when a signal is emitted from at least one of said sources. 

4. The apparatus of claim 1 further comprising means for 
registering an activated switching signal applying means and 
for registering an electric circuit to be selected and timing 
means for temporarily deactivating said activated switching 
signal applying means if the electric circuit to be selected is 
not selected in a given time. 

5. The apparatus of claim.4 further comprising means for 
selecting another of said electric circuits whenever a first of 
said electric circuits cannot be utilized. 

6. The apparatus of claim 2 wherein each of said elec 
tromagnetic relays further comprises another movable contact 
connected to the armature thereof and two further fixed con 
tacts, said contacts being so connected to form circuits in 
parallel to the circuits of the other contacts thereof, and alarm 
means that is activated upon a fault in one of the circuits. 


