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9 Claims. 

The present invention relates to telephone in 
stallations with main and sub-exchanges in 
which the sub-exchanges not provided with local 
battery feed are connected with the main ex 
change over a number of two-conductor junc 
tions. The object of the invention is to connect 
a calling Sub-exchange Subscriber to the main 
exchange over one of the free junctions. 
In systems where a sub-exchange is connected 

to the main exchange over two junctions it is 
known to connect the calling subscriber of Such a 
sub-exchange by means of start relays associated 
With the subscribers for the individual junctions. 
Since in known arrangements the sub-exchange 
is provided with local battery feed these start 
relays are operated in a local circuit when a sub 
scriber makes a call. 
The present invention relates to a method of 

solving the problem of connecting Sub-exchanges 
not provided with battery feed over a number of 
two-conductor junctions and of connecting a 
calling sub-exchange subscriber to a free junc 
tion line. This result is obtained in that, in the 
sub-exchange, Switching arrangements are aSSO 
ciated with each subscriber which, on a call from 
a subscriber, are so controlled from the main ex 
change over one of the junction lines, correspond 
ing to the junction to be used for setting up the 
connection, that the calling subscriber has access 
only to the main exchange over this junction. 
The invention is illustrated with respect to an 

embodiment shown in Figs. 1 and 2, Fig. 2 being 
a continuation of the System to the right of Fig. 1 
in which a telephone installation including a Sub 
exchange UA without local battery feed is con 
nected to a main exchange HA over tWo lines 
(VLI, WLII). 

Fig. 3 is a modification of the arrangement 
shown in Fig. 1. 
For connecting a sub-exchange subscriber to 

the junction extending to the main exchange a, 
selector is provided at each junction in the Sub 
exchange which selector is Set by impulses trans 
mitted from the main exchange and each Sub 
scriber is also associated with a relay for each 
junction. For outgoing calls one junction (VLI) 
has prior facilities and for incoming calls the 
other junction line (VLII) has prior facilities. 

In the main exchange, a SWitch mechanism 
(mud) is provided for each junction which switch 
means are positioned synchronously with the 
sub-exchange selector When impulses are trans 
mitted for setting the sub-exchange selector. For 
outgoing and incoming connections it serves to 
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scriber's line is engaged and, moreover, for out 
going connections it switches in the calling Sub 
Scriber's meter at the main exchange. 

For testing the condition of the subscriber's 
line at the main exchange, testing arrangements 
are aSSociated With each junction and are con 
nected to the wipers of the previously mentioned 
SWitch in which both contacts corresponding to 
the individual sub-exchange subscribers in the 
contact banks of the switches for both lines are 
connected together. When indication is given 
that a subscriber's line is engaged at the switch 
of One junction line the testing apparatus at the 
Switch of the other junction line is seized when 
the same subscriber has been selected. 

In the embodiment the setting-up of the con 
nections of the telephone system takes place in 
the manner following: 

In the normal condition of the system a per 
manent current circuit is completed over each 
junction and prepares call circuits over each 
junction for all the subscribers of the sub-ex 
change UA. The permanent current circuit over 
the junction line WLI extends over: earth, bat 
tery, winding of relay X, contacts 43a, 42y, 
4fd, 34k, wiper mul in zero position, a-conductor 
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of the junction line VLI, contact 3du? or con 
tact 4u? and wiper will in zero position, wiper 
2D 2 in Zero position, contact film? 2, relays Mif, 
MA2, earth. In this circuit relays Mii and M2 
are energised so that its contacts are in the posi 
tion shown. Therefore a multipled call circuit 
for all subscribers of the sub-exchange UA is pre 
pared over the junction WLI to the main ex 
change H.A. - 
The permanent current circuit over the junc 

tion line VLII extends in a corresponding man 
ner over the a-conductor of this junction so that, 
in the Sub-exchange, the relays M2, and M22 of 
the junction line WLTI are energised. These re 
lays have their contacts in the positions shown 
so that over the junction WLII a multiply-con 
nected call circuit is prepared for all subscribers 
of the sub-exchange UA. By means of the relays 
(e. g. A2, B2) associated with subscribers of each 
junction the two multiply-connected call circuits 
corresponding to the two junctions are made 
accessible to all subscribers of the sub-exchange 
UA. In the embodiment the arrangement is such 
that. On a call from a subscriber when both junc 
tion lines are free, a call circuit is first com 
pleted over the junction line VLI in that the relay 
X2 of the junction line WLII for receiving the 
call impulse is short-circuited over contact 04b 

indicate that the calling sub-exchange sub- 55 of the relay B of the junction line VII so that it 
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cannot be operated by the call and only the relay 
X can be energised. This circuit, when for ex 
ample the subscriber Tm2 is the calling Sub 
scriber, extends over: earth, battery, winding 
of relay X, contacts, 43ac?, 42y, 4 ia, 34k, wiper 
and in zero position, d-conductor of the junction 
line WLI, contact 3du) or contact Auf and 
wiper u? in Zero position, wiper up 2 in Zero posi 
tion contacts 9du?, 8m f, resistance Wii, con 
tact b2, subscriber Tm2, contacts 84b2, and 6a2 
or 87a;2 and 89b2, earth. The relay X by clos 
ing contact 59ac locks its winding II over the 
resistance Wil 3 in a circuit, which after the 
switch is stepped on extends over wiper mu2, 
contacts 57 ac?, 51 p?, (or, later, 52v) and the re 
sistance Wii 2. Contact 43act operates when re 
lay X is energised and breaks the permanent 
current circuit extending oper the a-conductor 
of the junction line WLI so that, in the Sub-ex 
change UA, the relays M and M2 are discon 
nected. These two relays allow their operated 
contacts Tm {2, 8m f and film 2 to open, inter 
rupting the multiply-connected call circuit in the 
sub-exchange and the permanent current circuit 
while the rotary magnet Dulf of the selector in 
the sub-exchange UA is connected to the b-con 
ductor of the junction VLI by the closing of con 
tact film and thus the following circuit is com 
pleted: earth, battery, winding I of relay K, con 
tact 60y, wiper mu3 in zero position, contact 55q, ; 
b-conductor of the junction line VLI, contacts 
f Bul, film?, rotary magnet Du?, earth. In this 
circuit relay K and rotary magnet Duf are ener 
gised. Winding I of relay A is connected to the 
a-conductor of the junction line VLI by the clos 
ing of contact 35k so that, after the selector in 
the sub-exchange is stepped-on by the rotary 
magnet Duf energising, over the contact 2du: 
which is operated by the rotary magnet Duf, the 
following circuit is completed: earth, battery, 
winding I of relay A, contacts 42a, 39a, 38y, 33ac, 
35k, wiper mul in zero position, a-conductor of 
the junction line VLI, contact 2dul, wiper up 3 
on the segment (-6, resistance Wi5, earth. In 
this circuit relay A is energised so that contact 
48a closes and causes the rotary magnet Dmu of 
the Switch in the main exchange to energise over: 
earth, battery, rotary magnet Dmw, contacts 47q, 
48a, 50b, 49p, earth. The switch mechanism in 
the main exchange is advanced by one step. Re 
lay Y is energised over its winding I by the closing 
of contact 3 dinu) so that as contact 60y is opened 
the winding I of relay K is disconnected. The 
circuit extending over the b-conductor of the 
junction WLI for the rotary magnet Du) is inter 
rupted after the stepping-on of the switch at the 
main exchange at Wiper mu3, so that the circuit 
completed for the Winding I of relay A over the 
a-conductor of the junction WLI is disconnected 
by the opening of contact f2du?. Relay A is 
thus disconnected and breaks the circuit of the 
rotary magnet mu) at contact 48a so since con 
tact 3 dimu) is opened the relay Y restores. - 

During the period during which relay Y is ener 
gised relay K is not energised, the test circuit for 
determining the calling subscriber is prepared in 
that battery potential is connected to the a-con 
ductor over the resistance Will and contact 37g 
and earth potential is connected to the b-conduc 
tor over the contact 6 k and the test relay B. By 
means of the battery potential on the a-conduc 
tor in the Sub-exchange relay Ai, connected over 
wiper up of the subscriber Tn (not shown), is 
energised in order to determine whether this sub 
Scriber is the calling subscriber. If the subscriber 
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2,258,853 
(not shown,) is already connected to the junc 
tion line VLII then, since his relay Bf is ener 
gised, an energisation of relay A is prevented SO 
that the subscriber's conversation over the other 
junction line is not disturbed. 

Since, in the present case, the subscriber T12 
makes a, call, after the SWitch is first Stepped-on 
there is still no test circuit completed and after 
the energisation of relay Y and the closing of 
contact 66, the Winding I of relay K, is ener 
gised again over: earth, battery, Winding I of re 
lay K, contact 60y, resistance Wi2), contacts 54b, 
53, wiper mu2 on segment -5, earth. The 
relay K over its contact 26ic connects battery to 
the b-conductor. The interaction described 
above is repeated so that in the sub-exchange the 
selector is advanced by a further step and by 
sending back an impulse over the a-conductor of 
the junction WLI the relay A in the main ex 
change is also advanced by a further step. After 
the second step relay A2 is energised as long as 
relay Y is energised over: earth, battery, resist 
ance Wii , contacts 321, 33ac, Wiper mu) on Seg 
ment -6, d-conductor of the junction line WLI, 
contact. Au, wiper up i? on contact 2, winding I 
of relay A2, contact f Sb2, earth. The relay A2 
disconnects the calling subscriber Tm2 from the 
junction VLII. Moreover, the calling subscriber 
is connected over contact 3a2 with a branch, 
used for all subscribers, multipled to the d-con 
ductor at which branch a condenser is connected 
for bridging over the A-relay, while at contact 
86a2 a corresponding connection is effective for 
bridging over the relay U at the b-conductor. 
in this special arrangement two condensers only 
are used for bridging. Over the relays at each con 
ductor for all the subscribers. 

After these operations, taking place over the 
subscriber's loop the following circuit is com 
pleted: earth, battery, resistance Wifi, contacts 
31, 33aci, wiper map on segment f-6, a-conduc 
tor of the junction line VLI, contact 3duyi, wiper 
2D 2, on the contact 2, winding II of relay A2, 
contact b2, subscriber Tm2, contact 84b2, 5a-2, 
relay Uf, contact 9 u?, earth. In this circuit re 
lay A2 remains energised while relay U is ener 
gised so that, with disconnection of earth at con 
tact 9 u and of the rotary magnet Dwif at con 
tact f8 u , the b-conductor of the junction line 
WLI between the calling subscriber. Tm2 and the 
Ihain exchange HA is switched through over the 
contact 28uf. Over the calling subscriber's loop 
the relay B, connected to the b-conductor of the 
junction line VLI, is now energised in series with 
relays U? and A2 since contact 6 fic is closed. By 
the Cpening of contact 53b a further energisation 
of the rotary magnet Dmu is prevented. Relay 
Y now restores and in place of the resistance 
Will connects the relay A to the a-conductor so 
that now this relay is ensergised in series with the 
relays A2, U and B. 
Meanwhile, by the closing of contact S90, the 

relay R? is energised over the choke Dr for the 
purpose of starting-up the pre-selector VW. 
Further, contact 63b closes, connecting the wind 
ing I of relay V so that, contact f i? v closing, the 
following circuit is completed (1): earth, battery, 
windings I and II of relay Pi, contacts Gy, io, 
Wiper 72205 on contact 2, resistance Wi? 9, earth. 
At contact 9p; the high resistance winding II 
of relay P is short-circuited so that at the main 
exchange the calling subscriber's line is indicated 
as being locked. Should the subscriber Tn2 now 
be called-over the junction line VLII a CCOrding to 
the positioning of the wiper mup5 (II), in the 
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manner explained later, the relay P2 is not ener 
gised. As a result earth potential (compare VLI: 
earth, Wii 5, 8p1) is not connected over a p2 
contact to the b-conductor of the junction line 
VIII to the series final selector, as can be seen in 
the case of the junction WLI, whereby a relay 
operated up till the reply of the required Sub 
scriber over the b-conductor of the final Selector 
is restored and on transmission of an engaged 
signal from the final selector the test conductor ci 
of the junction line of the Sub-exchange is dis 
connected so that this junction line is released. 
A further connection to the subscriber already 
engaged is thus prevented. It can be seen that 
in the main exchange HA the line of the calling 
sub-exchange subscriber Tm2 is marked as being 
engaged by means of the relay P. So that con 
nections over the other line cannot be put 
through to him. 

If, in the meanwhile, the pre-selector WW 
started up by the call impulse, has found a free 
selector, then, in known manner the relay T is 
energised whereby the calling subscriber is 
Switched through over the Wipers of the pre 
selector VW to the numerical impulse receiver. 
When the Subscriber Tm2 operates his dial Switch 
the relays A and B are restored intermittently by 
interruption of the subscriber's loop so that by 
the corresponding interruption of the contact 
69b a transfer of impulses for setting the subse 
quent numerical impulse receiver occurs. When 
the required subscriber has been reached after 
transmission of the necessary impulse trains, 
there follows transmission of ringing current. 
When he replies, the ringing current is discon 
nected in the known manner and a metering im 
pulse is transmitted over the test conductor by 
which the winding I of relay Z is operated. By 
the closing of the contact 52 the meter Z2 cor 
responding to the calling Subscriber Tm2 and 
connected to contact 2 over the wiper mu)6 of the 
SWitch in the main exchange, is operated. 
When the calling subscriber hangs up at the 

end of a conversation the relays A and B and, 
a short while later, relays A2 and U are re 
stored by the interruption of the Subscriber's 
loop. By the opening of contact 695 the nu 
merical receiver is released as Well as the pre 
selector WWI which, over its wiper c, after it 
has restored to normal, short-circuits the wind 
ing II of relay W which after the disconnec 
tion of Winding I has hitherto remained en 
ergised over contact 76. The holding circuit 
of Winding II of relay XI is interrupted by the 
opening of contact 52) so that, during the fol 
lowing return movement, of the selector in the 
Sub-exchange, a testing by a calling Subscriber 
is prevented by means of the relay B (contact 
62ac Open). After the release of relay. W and 
On the opening of contact relay P is also 
disconnected. By the closing of contact 53) 
winding I of relay K is further energised so that 
now the stepping-on of the Sub-exchange selec 
tor which is of not further interest, and of the 
Switch in the main exchange to their normal 
positions, takes place. When the sub-exchange 
selector has taken its final step, as long as the 
rotary magnet Du) is still energised, relaySM 
and M2 are energised over contact Gdud Over 
the a-conductor of the junction line WI and 
resistance Wii and over the winding of relay 
X. So that when contact m2 closes after the 
disconnection of rotary magnet DU the per 
manent current circuit (already indicated) for 
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the multiple connection of the call circuits is 
closed. 
As described above the relay B in the main 

exchange is energised during the existence of a 
connection over the junction line VLI so that 
at the junction line by the opening of contact 
f04b the short circuit for winding I of relay X2 
is removed. As a result a further call for set 
ting-up an outgoing connection from the junc 
tion line WLII can be undertaken in one of the 
ways described above in connection with the 
junction line VLI. The switching arrange 
ments of the junction line WLII, not shown in 
the drawings, operate in the same manner - as 
those explained for the junction line WLI. The 
connected subscriber's line is locked by means of 
the relay P2 over the wiper mu5 (f). 

If instead of an outgoing connection an in 
coming connection is set up then the final selec 

20. tor LW is first set by means of the character 
istic digit of the sub-exchange UA. The final 
selector LW then tests which line is free in 
known manner, it then tests, therefore, the next 
junction line WLII since this is the first line con 
nected in its contact bank. Tf this line is engaged 
it steps on to the junction line VLI. When this 
is free the relays Z, Y and T are energised over 
the c-wiper of the final selector LW. Over the 
b-conductor the relay K (winding II) is ener 
gised, from the series final selector LW. The other switching operations (energising of relays 
Q, W, X) are performed after the rotary mag 
net Dwf has been connected to the b-conductor 
by the interruption of the permanent current 
circuit over the a-conductor (42y) by the relay 
K operated by the impulses transmitted over the 
b-conductor; this switch (4.4k) in the main ex 
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are performed in 

change and the selector (27k) in the sub-ex 
change are stepped-on in synchronism. In the 
main exchange when these have been set, the re 
lay P tests to determine if the required sub 
scriber marked by the positioning of the wiper 
mu5 in the main exchange is free. Should 
this be the case, relay Pi operates and after dis 

5 connecting the winding II of relay K (Y restores 
after the impulse transmission) over the con 
tact 8 p, earth is connected to the b-conductor 
of the final selector so that a call is initiated. 
The required subscriber is connected by the op 
eration of the corresponding A-relay over the 
wiper will after the selector in the sub-exchange 
has been set in position. At contact 56p? relay 
B is connected to the b-conductor. - 
When the required subscriber replies the re 

lays A, Uf, B operate over the subscriber's loop 
in Series with the already energised A-relay of 
the required subscriber. The disconnection of 
ringing current in the final selector is brought 
about by the opening of contact 80 b. Further 
operations are not of interest. 

It should be noted that all switching opera 
tions described for the junction WLI in the set 
ting-up of outgoing or incoming connections 

the manner when using the 
junction WLII. - - 
While in Figs. 1 and 2 each subscriber is asso 

ciated with a relay for each junction line, which 
according to the junction line to be used, discon 
nects him from the other junction line, in Fig. 
3 each Subscriber has two associated relays of 
Which one relay in the -normal position con 
nects him with one junction line and in the 
9perated position with the other junction line 
While the Second relay disconnects the subscrib 
er from the call circuit over the second junction 
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line. Further circuits correspond to those of 
FigS. 1 and 2. The main exchange HA can when 
Setting up a connection over the first junction 
line be arranged in the same manner in this 
CaSe. 
In the normal position of the system the sub 

Scribers are connected to the multipled call cir 
cuits of the two junction lines since the relays 
Mf3, M4, M23 and M24 are energised in the 
permanent current circuit and their contacts 
take up the positions shown. 

If the uper junction line VMI is free a sub 
Scriber Tn3 can transmit a call impulse to the 
exchange over the call circuit, multipled for all 
Subscribers in Connon, and over the upper con 
ductor of the junction WMI in the manner 
shown in Figs 1 and 2. The selector of this 
junction, after the disconnection of the perma 
nent current circuit for relays M3 and M4, is 
Set by the cxchange on the calling subscriber. 
Relay B3, energised on the setting of the selec 
tor over its winding I, is maintained energised 
Over the calling Subscriber's loop in the speak 
ing circuit. By the opening of the rest contact 
b3, the calling subscriber is disconnected from 
the call circuit over the lower junction. 

If the upper junction WMI is engaged by a 
call of the subscriber Tn3 the relays M3 and 
M4 are restored, and the call impulse of the 
Subscriber operates, Over the upper conductor : 
of the lower junction line WMII, on the asso 
ciated call arrangements in the main exchange 
aS is shown in Figs. and 2. The Selector at this 
junction is set into operation; when it is posi 
tioned on contact 3 relay A3 is energised over 
its winding I; it connects the calling subscriber 
Tn3 over operated contact a3 to the lower unc 
tion line WMII. Over the subscriber's loop this 
relay A3 (Winding II) is maintained energised. 
The subscriber T123 is now disconnected from 
the call circuit over the upper junction line 
WMi at a further station. 

It can be seen from the above description that 
On the energising of relay A3 the subscriber is 
Connected to the lower junction While the call cir 
cuit extending over the upper junction is discon 
nected and that on energising of the relay B3 
the calling Subscriber remains connected to the 
upper junction While the call circuit, extending 
Over the lower junction is disconnected. In this 
way the switching technique of the construction 
of the sub-exchange UA is different in Fig. 3 
from the sub-exchange UA of Fig. 1. The se 
lector positioning and testing by the main ex 
change follows in the manner described with 
reference to FigS. 1 and 2. 

I claim: 
1. In a telephone system having main and Sub 

exchanges with trunk lines connecting the two, 
Subscriber's lines in the Sub-exchange normally 
connected to two of said trunk lines; all battery 
feed for Said lines and connections therefron 
supplied from the main exchange over said trunk 
lines, and switching arrangements in said sub 
exchange operated responsive to a call from a 
Subscriber's line in the sub-exchange to set up a 
connection over one of said trunk lines, said ar 
rangements controlled by means in the main 
exchange to determine the trunk line over which 
the connection will be extended. . . . . 

2. In a telephone-system a main and a sub 
exchange, trunk lines connecting said exchanges, 
a plurality of subscribers' lines in the sub-ex 
change, each line normally connected to the main 
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eXchange over a plurality of said trunk lines, one 
of the connected trunklines being first choice for 
calls to said lines from the main exchange and 
the other being first choice for calls to the main 
eXchange, and means in the main exchange for 
determining which trunk Will be used for either 
type of call. 

3. In a trunking System, a main and a sub 
exchange, a plurality of subscribers' lines in the 
Sub-exchange, a plurality of trunk lines connect 
ing Said exchanges, each subscriber's line con 
nected to a plurality of said trunk lines, a nor 
mally closed circuit including one of said trunk 
lines and a plurality of said subscribers' lines, 
lineans for controlling said circuit when a call is 
initiated from one of said subscriber's lines, all 
battery feed for the sub-exchange supplied sole 
ly Over said trunk lines, and means in the main 
eXchange for determining the trunk line to be 
used in extending the call to the main exchange. 

4. In a telephone System, a main and a Sub 
eXchange, subscribers' lines in the sub-exchange, 
a pair of trunk lines connecting said exchanges 
and Supplying all battery feed thereto, a circuit 
for each trunk line normally including all of the 
SubScribers' lines in the sub-exchange, means re 
Sponsive to the initiation of a call at one of 
Said lines for controlling said common circuits 
to extend connections to the main exchange over 
Said trunk line, and means in the main exchange 
for determining the trunk line used. 

5. A telephone system such as clained in ciaim 
4. Wherein there is a circuit for each trunk line 
to each Subscriber's line and controlled therea, , 
to start the operation of said Switches. 

6. A telephone System as claired in claim 4. 
Wherein one of said trunk lines is always used 
as first choice for calls to said main exchange 
and the other as first choice for calls from said 
main exchange. . 

7. In a telephone Systern, a main and a sub 
eXchange, a plurality of trunk lines connecting 
Said eXchanges, Subscribers' lines in the sub-ex 
change, each subscriber's line normally con 
nected to all of said trunk lines, means re 
Sponsive to the initiation of a call from one of 
Said Subscriber's lines for extending a connection 
to the main exchange over an idle one of said 
trunk lines and disconnecting, said subscriber's 
line from the other trunk lines, and means in 
the main exchange operated when a call is orig 
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inated in Said main exchange for extending a 
connection to one of said subscriber's lines in the 
Sub-exchange over One of said trunk lines and 
disconnecting it from the other trunk lines. 

8. A telephone System. Such as claimed in claim 
7. Wherein all battery feed connections to the Sub 
exchange are supplied over said trunk lines from 
the main exchange. 

9. In a telephone System, a main and a sub 
eXchange, a pair of trunk lines connecting said 
eXchanges, Subscribers' lines in the sub-exchange, 
a normally closed circuit for each trunk line in 
cluding relays in the branch exchange normally 
energized, a plurality of branches for each cir 
cuit extending to all the subscribers' lines, said 
circuits all controlled by said relays, means con 
trolled by the initiation of a call over one of the 
Subscriber's lines for controlling its branch cir 
cuit to complete a connection to the main ex 
change over one of the trunk lines, and to op 
erate certain of said relays to disconnect the 
Seized trunk line from other subscribers' lines. 

- EUGEN JAUCH, 


