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The present invention relates to improve 
ments in telephone systems and more particu 
larly to a circuit arrangement for multi-ex 
change telephone Systems the exchanges of 
which are interconnected in different ways. 
Thus a call can be set up over the various junc 
tion lines provided or over different exchange 
stations. The latter is, for example, the case 
if as Well as junction lines between the toll ex 
changes, or between the rural main exchanges 
and the associated toll exchanges so-called tie 
lines are provided between rural main exchanges 
and other exchanges of the same or of another 
toll area, over which traffic may be developed. 
The required exchange station can then be 
reached from the rural main exchange for ex 
ample Over the junction lines leading to the toll 
exchange or over tie lines. 

In order to maintain the junction lines to the 
toll area, exchange free, especially if traffic to dis 
tant exchanges is concerned, in the event of con 
nections which may be made over tie lines pre 
cautions are taken that the seizing of a high 
valued junction line is only possible if no tie 
line is available for building up the required con 
nection. For this purpose code repeaters are 
provided at the connecting, means available to 
the calling Subscriber which receive the numer 
ical impulse series transmitted for marking the 
required direction and determine according to 
the said signals whether tie lines are available 
in the required direction in order that, if nec 
eSSary, a free line of this kind should be switched 
to the connecting device seized by the calling 
Subscriber. According to whether this line leads 
directly to the required exchange station or at 
first to another exchange station over which the 
required connection can then be set up, a certain 
number of the stored numerical impulse series 
are Sent out from the code repeater. If it is de 
sired to prevent the code repeater being taken 
into use when connections are set up within the 
rural main exchange connecting means must 
be provided the seizing of which is only under 
taken after the selection of one or more numeri 
cal impulse series by the calling subscriber so 
that the code repeater must determine the nu 
merical impulse Series sent out before its seizure 
in order to determine the path to be used and, 
if necessary, to be able to transmit the impulses 
according to the path which is chosen for the 
connection. The code repeater must, therefore 
determine which toll exchange or which part of 
the toll exchange has already been marked by the 
calling Subscriber. 

peater is not at the sole disposal of any one con 
necting device in the exchange in question but is 
provided in common for Several connecting de 
vices, it must determine by which of these con 
necting devices it has been seized in order that 
the Selected free line should be connected. With 
that connecting device seized by the correspond 
ing calling Subscriber. 
To this end it has been proposed to mark the 

toll exchange or part of the toll exchange marked 
by the calling subscriber's initial numerical se 
lection in the code repeater by means of a relay 
and to determine the Connecting means used 
thereby by by-path testing in dependence on the 
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access Seized by the Code repeater. Since the 
code repeater is adapted for common use by sev 
eral connecting devices, hunting has very often 
to be carried out by Several code repeaters simul 
taneously and precautions must be taken to pre 
went croSS-connections in the by-path testing. 
This is attained therein that a step-by-step 
SWitch mechanism closes the test circuits for the 
individual code repeaters One after the other so 
that at One time one testing operation only can 
take place. This Switch mechanism can, how 
ever, only operate with a limited speed since the 
Selector of the code repeater determining the 
Seized connecting device must traverse a large 
number of contacts during each operation of the 
SWitch device. 
According to the following invention the de 

termination of the toll area, selected by the call 
ing Subscriber and the connecting means seized 
for this purpose is simplified and false operation 
is prevented. This is attained therein that 
Switch devices are associated with the code re 
peaters, to the contacts of which are connected 
the connecting devices used by the code repeater 
in groups according to their traffic directions and 
also Singly So that by the setting of the SWitch 
device simultaneously the signal selection and 
setting up of the connecting path to be repro 
duced by the code repeater according to the di 
rection of the seized connecting device is deter 
mined and the connecting device connected with 
the Selected connecting path is also determined. 
An embodiment of the invention is illustrated 

in Figs. 1–5. Fig. 1 is a schematic network lay 
out of a multi-exchange area, with a number of 
connecting paths, While in Figs. 2 and 3 a sec 
tion of the rural main exchange (NHAT2) is 
shown attainable by a calling subscriber over a 
connecting means Ue? 2 to which a code repeater 
(e. g. KZ?) common to several connecting de 

Further, since the code re- 55 vices may be connected over a connection selec 



2 
tor (for example AW2). The selectors (WS, 
Wa, Wt, Wic) are shown for connecting the con 
necting lines (S, A, B, C) to the connecting 
means. In Figs. 4 and 5 a code repeater (e. g. 
KZ) is shown with the selectors necessary for 
its different functions and the signal control 
relay. Battery and earth are omitted where they 
are not necessary in order that the invention be 
explained to simplyfy the drawings. The setting 
magnets for the selector with the associated re 
vertive relay are not shown in order to explain 
more simply the operation in question. The Con 
tact banks of each signal selector are shown 
schematically in order to keep the circumference 
of the selector within a reasonable Space; and 
a limited number of wipers are shown in the 
given embodiment. For the selectors in Figs. 4 
and 5 with the reference “d' step-by-step selec 
tors are used and for those With the reference 
“m' motor selectors are used; naturally other 
types of selectors may be used. 

In Fig. 1, two toll area, exchanges are shown, 
BA and BAT, to which rural main exchanges, 
for example NHA72, 3, 74 or NHAF2, 3, 4 are 
connected. To Some of the rural nailh exchanges 
are connected junction centres, for example 
KA 2, 724, or KAf33, 34, 35 from which final 
exchanges, e. g. EA 24, 232, 243 or EA 35f, 
f 352 branch Off. 
The connecting means Uel 2 shown in Figs. 2 

and 3 with the associated selectors Ws, Wa, Wb, 
We, is like the code repeater KZ shown in Figs. 
4 and 5, provided in the following example in 
the rural main exchange NHA2. From this ex 
change are connected so-called S-lines to the aS 
Sociated toll area, exchange BA, Which is COn 
nected over junction lines with the toll area, ex 
change B.A. Also between the rural main ex 
change NHA 2 and the toll area, exchange BA 
A-lines are connected, between the rural main 
exchanges NHA2 and NHA3 B-lines, and be 
tween the rural exchange NHAT2 and the junc. 
tion centres KA33, 34, 35 C-lines. Between 
the other exchanges likewise different junction 
lines can be connected in any preferred manner. 
The S-lines are lines which end at an S-group 

selector for selecting a toll exchange. The 
A-lines end in an A-group selector which pro 
vides for the selection of a rural main exchange. 
The B-lines lead to a B-group selector which 
provides for the selection of a junction centre 
while the C-lines lead to a C-group selector and 
are provided for the selection of a final exchange. 
From the network layout shown in Fig. 1 it 

will be seen that a calling Subscriber belonging 
to the rural main exchange NHA72 may reach, 
for example, the junction centre KA35 over the 
S-line to the toll area exchange BA and then 
over BA-NHAf3, or over A-line to the toll 
area, exchange BA and then over NHA3 or 
over B-line to the rural main exchange NHA3, 
or directly over the C-line. The marking num 
ber for access to this junction centre is 135 and 
the first figure 1 serves for setting a group se 
lector GW in the rural main exchange NHA2 
on the first decade, in which a free connecting 
means is hunted e. g. the connecting means Ue 2 
connected to the contact 2. To this connecting 
device (of Figs. 2 or 3) a free code repeater e. g. 
KZ is connected over a hunting SWitch AW2. 
This code repeater which is shown in detail in 
Figs. 4 and 5 repeats the marking number already 
received from the group selector GW (the num 
ber 1) by setting the wipers do-dis according 
to setting of the wipers m O-m 7; it receives 
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2,276,489 
the further impulses transmitted from the call 
ing subscriber consisting of three and five in 
pulses by setting the wipers d29-d22 and 
d30-ds; if necessary then a further impulse 
series is received by setting the Wiper d40. By a 
corresponding setting of the m20-m26, 
m3 -m36, mA C-mas, m50-m.56, and d60-d62. 
the junction line available in the required direc 
tion is determined, the chosen line is connected 
with the connecting means Uel 2 seized by the 
calling subscriber and, according to the line con 
nected, determines how many impulse Series are 
to be sent out from the code repeater KZ, 
determined by the setting of the wiper d50, for 
reaching the required junction centre KA35. 
The switch operations described above take 

place in detail in the following manner: 
After the group selector GW in the rural main 

exchange NHA72 (Figs. 2 and 3) is set by the 
numeral 1 on the decade , it hunts for a free 
connecting means. If, for example, a connecting 
means Uel 2 connected to the contact 2 is reached 
a circuit for the relay C is completed over the 
test conductor over the corresponding c-Wiper 
Which by connecting its high resistance Winding 
I over the contact c holds the connecting means 
locked against further seizing by another group 
Selector. The connecting selector AW2 aSSO 
ciated with the connecting means Uel 2 is pre 
pared to be connected with a free code repeater 
e.g. KZ and the relay T of the hunting switch 
AW2 is energised over: earth, battery, Wi6 (Fig. 
4), contact, 13c, conductor , wiper a 2 of the 
hunting switch AW2 (Fig. 2), Wi3, contact. 3t, 
winding II of relay T, earth. After the closing 
of the contact 6c, relay P (Fig. 2) and relay Cl 
(Fig. 4) are energised over: earth, battery, Wil, 
winding II of relay C, contacts 5c2, 6sp, COn 
ductor 2, wiper b2 of the hunting switch AW2, 
windings II and I of the relay P, contacts 72r. 

a, 6c, earth. The relay P, when its high re 
Sistance Winding I is short-circuited over Con 
tact p, locks the code repeater KZ against 
seizing by another hunting Switch. By closing 
the contact 8p the impulsing relay A of the 
code repeater KZ is connected over: wiper c2 
of the hunting switch AW2, conductor 3, relay 
A, contact 4ci, WiG, battery, earth. By the 
closing of the contact 9p the circuit over which 
the code repeater KZ transmits numerical im 
pulses is prepared over the wiper d2 of the hunt 
ing Switch AW2 and the conductor 4. 
In the code repeater KZ after relay C is 

energised the associated contacts are operated 
SO that relay C2 is energised, contact. 2 cl closed 
and relay C is held energised over its Series 
Winding III. Further, after the code repeater 
KZ is seized, the selector provided with wipers 
m -m is set in motion, in a manner not of 
interest in this invention, in order to determine 
the seized connecting means Uef 2. The selector 
is in motion until its wiper m 10 reaches the con 
ductor connected to the contact 2. Then the 
relay P is energised over: (Fig. 2), earth, bat 
tery, Wi8, contacts 75r, 2p, wiper f2, conductor 
f2 (Fig. 5), wiper m to on contact 2, relay Pl, 
contacts 2 q , 22c, earth. The relay P is thus 
energised when the selector is stepped-on to 
the second contact; in a manner not shown here, 
further stepping by the selector is prevented. 
Wiper mfl set with the wiper m 10 marks, in the 
contact bank which it traverses, the connecting 
means Uef 2 by being set on the second contact. 
In this contact bank, however, contacts are mull 
tipled according to the number of connecting 
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means required in the corresponding direction. 
To simplify matters two connecting means are 
provided in the direction in the present em 
bodiment. 

After the relay Pf is energised, the relay Q 
is energised over the contact 23p and holds it 
Self energised in a holding circuit over its con 
tact 2.5g. Moreover, depending on the control 
relay, not shown, the selectors with the wipers 
n240-m 6 and m:59-m56 are set in motion un 
til the Wipers m4 and m50 reach the contacts 
marked by the wiper m ff. When the Wipers m49 
and m.50 are resting on the contacts , the relays 
P2 and P3 are energised over: relay P2, wiper 
m.40 on contact or relay P3, wiper m50 on con 
tact f, wiper mill on contact 2, contact 25c2. 
Apart from the setting of these selectors, after 

relay Q is energised, in a manner not shown 
here, the selector with the wipers die to d5, is 
stepped-on until the relay P4 is energised over : 
the wiper d0 and the contact marked by the 
Wiper m . This also takes place when the 
SWitch has taken one step. The next numeral 
is thus determined. The multipling between the 
steps of the wipers di) and m is so selected 
that the number to be transmitted is the first 
place of the marking number and is also the 
number of steps which the Selector with the 
wipers de-d 5 is distant from its zero position. 
The first impulse series is subsequently routed 
over the wiper d25 set can the contact , and is 
transmitted by the selector with the Wiper d5). 

After relay Pi is energised, the relay Q2 is 
energised over the contact 28pá. The impulsing 
relay A of the code repeater KZ receives the 3 
further impulse series transmitted from the call 
ing subscriber over the conductor 3. By the next 
inpulse series the Selector With the Wipers 
d28-d23 is set and, since the next impulse series 
consists of three inpulses, reaches the contact 3. 
Hereupor, in a manner which is not shown, 
Swit£hing over takes place so that the third in 
pulse series (5) is transmitted from the relay A 
to the Selector with the wipers d3 and dS. If 
necessary a 4th impulse series is subsequently 
transmitted to the selector of the wiper di). 

In the present case all three possible tie lines 
(A, B, C) are determined by the first three in 
pulse series. 
The relay Q2 energised over the contact 26p : 

after relay Pé is energised during the determina 
tion of the first numeral (1) connects the selec 
tors in a manner Which is not shown, with the 
wipers m, 26-m26 and m3)-m38 in an auto 
matic stepping circuit. They are stepped-on 
until the wipers n.2) and m3 reach that con 
tact which is marked by the wiper di set on the 
contact . 
two selectors are now energised and stop the 
Selector. The energising circuit is completed 
Gver; relay P3, wiper m2 or relay P3, Wiper 
m38 on contacts , multipling Wiper d on con 
tact f, contacts 35u2, 36t3, and 4 c2. After con 
tacts 39p8 and 38p9 are closed, relay U3 is ener 
gised over: contacts 3 g5, 38p9, 39p8, &eq2. Re 
lay US breaks the circuit for the relays P3 and 
P9 at 3Su3 so that the two selectors are again 
Switched in. 
In the neaintine, by the closing of contact 

43q5 a new test circuit is prepared over the wiper 
d2, for, after the second impulse Series from 
the calling subscriber setting this wiper the re 
lay Q5 is energised over wiper d23. 
Since in the above case this impulse series 

consists of three impulses the wiper d29 is set 

The test relays P8 and P9 of these 
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3. 
on the contact 3, the two selectors with the 
Wipers m2-m226 and m30-m36 are in motion . 
until the wipers m2 and m3 reach the contact 
3. The relays P8 and P9 are energised over: 

Wiper m2) or in 39 on contact 3, multipling, 
Wiper d20 on contact 3, contacts A2u2, 43g5, and 
4-c2. The relay Q is energised over the con 
tacts 44 g5, 45p9, 46p8 and 47 q2 and is held ener 
gised over its contact 77 q4. The relay Q5 is re 
stored by the short-circuit over the contact 
88q4. A further setting operation of the two 
Selectors is prevented. 

In the contact banks of the selectors which 
are swept over by the wipers m2-m26 and 
m3 -m36 are contained all the possible con 
nections in the main and tie directions. The con 
tacts which may be reached by these Wipers are 
multipled in a definite manner with the con 
tacts attainable by the wipers ma?-in 66. Ac 
cording to the above description, for example, the 
Wipers m-m-46 corresponding to the groups of 
the seized connecting means Ue 2 are set on the 
contact While the Wipers in 20-m2S and m38 
m3S are stepped corresponding to the first two 
impulse Series ( and 3) and are set on the coin 
tact 3. 

In the circuit given in Figure 3 it is assumed 
that for the direction characterised by the three 
impulse series (, 3, 5) the following possible 
connections may obtain: 
C-direction according to thenumerical selection 135 
B-direction according to the numericalselection 13 
A-direction according to the numericaiselection 1 
S-direction according to the numericalselection 1 
The corresponding contacts 3 are therefore 

connected with the contact f of the contact bank 
traversed by the Wipers m.4 to m$6 in the man 
rer ShOWn. 
The multipling for the other directions is 

carried out according to all the connections 
which are possible. 
As shown in Figure i, three rural main ex 

changes NHA 2, NHA 3 and NHA 4 may, for 
example, be connected to the toll area, exchange 
BA . In this case then the contacts 2 to & 
in the contact bank traversed by the wiper n.2 
are connected together and, since the toll area is 
asSociated with the group , one step is taken by 
the wipers má to m46 wired to the first contact 
of the contact bank traversed by the wiper in 4. 
If other A-lines are provided, in the contact bank traversed by the wiper m22 the contacts 
2 to 4 should be connected and multipled with 
the first contact of the contact bank traversed 
by the wiper má2. This applies similarly for the 
B and C lines. 
As shown above the relay Q3 is energised in 

the present circuit after the wipers in 29 to m26 
and m3 to m36 are set. The wipers d60 to d62 
are stepped-on in any knoWin manner. As soon 
as contact 2 of the wiper d6 is reached the 
relays PC and P are energised in series over 
contacts 52c2, 83ri, 5 q4, relay P9, wiper d69 
on contact 2, wiper ma5 on contact , wiper m32 
on contact 3 (P35), wiper d3 on contact 5, con 
tact 50t2, relay Pi f. Over the contacts 8'ir, 
53pe, the relay P2 is connected to the Wiper 
d6. Since the wiper did is set at contact 2 and 
the wiper m55 on the contact f (conductor vic) 
it can energise as long as a free C-line is avail 
able over the conductor c. In this case the 
relay Pi 2 is energised over: contacts 87r, 53p C, 
relay P2, Wiper d6 on contact. 2, wiper m55 on 
contact , conductor vic, contacts 54-vo, 55mc, 



4. 
relay BC, battery, earth. In this circuit relay BC 
is also energised and by closing its contact 56bc 
the rotary magnet DC of the Selector WC is con 
nected Over the contact 57 m.c. This selector is 
in motion until the relay Mc is energised over 
earth, contacts 59c, 58bc, windings II and I of 
the relay Mc, Wiper do, conductor dc (Fig. 5), 
Wiper m 6 on contact 2, Wiper d62 on contact 2, 
contact 60p?2. In this case the connecting de 
vice Uef 2 seized by the group selector GW to 
which the free C-line is connected is connected 
over the Selector WC. The relay Mc by opening 
contact 57 m.c. prevents further operation of the 
rotary magnet DC. Relay NC is connected to the 
Wiper c of the selector WC over contact 6 m.c. So 
that the relay is energised over: C-line, Windings 
II and I of the relay Nc, contact 6 mo, wiper c 
of the selector Wo, relay R, contact 78r, Wiper e2 
of the connecting selector AW2, conductor 5 
(Fig. 4) Winding I of the relay R, contacts 
9p2, 80c, earth. In this circuit the relays R. 
and R are also energised. Conductor 5 is dis 
connected by the opening of the contact 78r. 
The holding circuit for the relays Nc and R is 
now extended over the contacts 73r, 7 a. and 6c, 
while relay R. (Fig. 4) is connected in a hold 
ing circuit over its winding II and the contact 
82r. By the closing of the contact 64nc the 
connecting device Uel 2 now connected to the 
selector WC is locked, while by the closing of the 
contacts 62nc and 63nc the Speaking conductors 
are switched through. By closing the Contact 
65mc the relay We is energised. So that the relay 
Mc is also held energised over its Winding III 
and the contact 68c. When relay VC is ener 
gised the seized C-line is disconnected from the 
conductor vic by the opening of the contact 54C 
and this conductor is Switched on to the next free 
C-line by the closing of the contact UC. By 
the closing of the contacts 83r and 84r the Con 
ductors a2 and b2 in the connecting device Uef 2 
are switched through and by the closing of the 
contact 85r (Fig. 4) impulse transmission is 
started as will be explained later. 

If a free C-line in the marked direction (135) 
is not available the relay P2 cannot be energised 
over a corresponding C-conductor; the WiperS 
d60 to d62 are stepped-on until contact 4 is 
reached. When relay Pl) is energised the test 
ing of the availability of a free B-line, corre 
sponding with the testing (C-line) described 
above, takes place over the conductor 2b. If a 
free b conductor is available, the Correspond 
ing relay is operated as for the seizing of the 
free C-line, the selector Wb is set on the con 
necting device Uef 2 and the connecting path is 
Switched through. 

If also no B-line is free the wipers d6 ( to d62 
are stepped-on until contact 5 is reached. When 
relay Pi O is energised the relay P2 tests over 
the conductor a whether a free A-line is avail 
able and if this is the case causes the selector Wa. 
to be set on the connecting device Uel 2 in a man 
ner corresponding to that described above for 
the C or B-lines. 

If no free A-lines are available the Wipers 
d60-d62 are stepped-on until they reach the 
contact 6 over which the availability of an 
S-line is tested. If a free S-line is available the 
selector WS is correspondingly set on the Con 
necting device Uel 2 over the conductor S and is 
set according to the conductor ds marked. 

It is understood that over the wipers d6 and 
m5 the different groups of lines are tested to 
see if they are free so that over the Correspond 
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2,276,489 
ing y-conductor (c., b, d, S) a corresponding 
selector (WC, Wb, Wa, WS) is started. Over the 
Wipers d62 and m2 to m, 7 the d-conductor 
(dc, d.b, da, ds) is marked corresponding to the 
Connecting device on which the corresponding 
Selector must test. AS SOOn as this occurs the 
relays R and R are energised as shown. The 
test circuits for the relays PO and P2 are 
broken at the contacts 87r and 88r. Moreover, 
the transmission of the impulses by the code re 
peater (KZ?) may begin. According to the path 
(C, B, A, S) OVer Which a connection is to be 
developed the marking number 135 is completely 
or partly absorbed or completely transmitted. 

If for example a C-line is seized the complete 
marking number 135 is absorbed; only the 4th 
number which Sets the Wiper d40 is transmitted. 
As described above the relay P is energised 
after a C-line is determined; it holds itself ener 
gised further over the contact 89p. By clos 
ing the contact 9 p?, a contact is immediately 
marked in the contact bank traversed by the 
wiper d50 which corresponds to the setting of 
the wiper d40 so that the wiper d50 can take up 
this Setting. When this is accomplished the relay 
P7 is energised over: wiper d50, multipling, 
Wiper d40, contact 00ul, relay Sp, contacts 
9 fp? , 92p2, 93c2. Further switch operations 
are described further on. 

If, instead of a C-line, a free B-line is seized, 
relay P3 is energised after this B-line is se 
lected and a holding circuit is completed over the 
contact 43.p.3. Over the contact 44p 3, con 
tact 5 in the contact bank traversed by the wiper 
d50 corresponding to the setting of the wiper 
d30 (3rd dialling of the marking number) is 
marked so that the wiper d50 takes up this set 
ting and thus, as Will be explained later, can 
transmit 5 impulses. In this case the numbers 
1 and 3 are absorbed. 

If a free A-line is seized, instead of a B-line 
the relay P4 is energised and a holding circuit 
is completed over the contact 46p 4. Over the 
contact 47p 4 the Wiper d2 is connected so 
that its setting (on contact 3) is taken up by the 
wiper S50. In this case only the number 1 of the 
marking number is absorbed. 

If an S-line is seized, the wiper d 5 set on the 
contact is immediately connected since the con 
tacts 5 fc2 and 50p 2 are, as in the above cases, 
closed. The wiper d50 thereupon takes up the 
Setting of this wiper d5 and no numbers are 
absorbed. 
The actual stepping-on of the wiper d50 when 

taking up its position for the purpose of impulse 
transmission takes place by the well-known al 
ternating reciprocal interaction of the relays I 
and K When the contact 85r is closed. The con 
tact Si transmits the impulses over the conduc 
tor 4 and the wiper d2 of the selector AW2 over 
the connecting device Ue 2 while another i-con 
5. operates the magnet, not shown, of the wiper 
d50. 
If it is assumed that an S-line is connected 

with the connecting device Uef 2 over the selector 
Ws the whole marking number 135 is transmitted 
as described above. The number 1 is marked 
by the setting of the wiper d5 on the contact, f, 
the number 3 by the setting of the wiper d2 
on the contact 3 and the number 5 by the setting 
of the wiper d30 on the contact 5. Since now 
only the relay P2 is energised and not the relays 
Pi, P3 and Pi4 only the wiper df 5 is connected; 
by being set on the contact in the contact bank 
traversed by the wiper d50 it marks the contact 
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so that after taking one step the wiper d50 

connected for transmitting an impulse, is stopped 
since the relay P is energised and the relay I 
is disconnected at contact 57p. The wiper d50 
is thereupon returned to its resting position by an 
interrupter (not shown). Relay Pi is energised 
over its winding II in series with the relay P. So 
that the wiper d5 is disconnected at contact 
53ptA and over contact 4p 4 the wiper d2 

is connected. In the meantime relay Pll restores 
so that the next impulse transmission takes place 
with the wiper d50 again being stepped-on from 
its rest position. According to the setting of the 
wiper d2 on contact 3, three impulses are trans 
mitted since the relay P is energised after wiper 
d5) is set on contact 3 over: wiper d50 on con 
tact 3, wiper d2 on contact 3, contact 32u, 
winding II of the relay P3, contacts f47piá, 
48pf 3, 49pff, 50p 2, 5 fc2. The relay Pf3 is 
energised in this circuit in series with the relay 
P7 and disconnects the wiper d2 and connects 
the wiper d30. The wiper d5 is, in the mean 
time, again restored to its rest position. By the 
third impulse train which is transmitted, as be 
fore, over the contact 9i the wiper d59 is stepped 
for the third time until the contact 5 marked 
by the wiper d39 is reached. The relay P7 is 
now energised in series with the relay Pll over: 
wiper d5 on contact 5, wiper d88 on contact 5, 
contact 45u?, winding II of the relay Pl, con 
tacts 44p f3, 99p ff, 92p 2, 93c2. The wiper d30 
is disconnected and the Wiper dA is connected. 
The 4th impulse series is then undertaken by a 
further operation of the wiper d50 according to 
the setting of the wiper d40. When the corre- 8 
sponding contact is reached the relay P7 is ener 
gised in Series with the relay Sp. The contacts 
6sp and 6tsp give rise to the disconnection of 

the code repeater KZ. In the connecting device 
Ue 2 relay P is de-energised, (Fig. 2) and the 
d-conductor is SWitched through to the conductor 
a2 over the contact Op; the calling subscriber 
receives a signal from the exchange and dials 
the additional numbers required for reaching the 
required subscriber. 
The SWitch operations described above occur if, 

before the code repeater KZ is seized, a single 
number (1) of the marking number (135) is sent 
out. If, for example, for setting up a connection 
Within the same toll area (BA) two numbers 
have already been selected-cf. Fig. 1, in which 
for reaching the main network T3 before a con 
necting device is seized the Selectors GW and 
GWT are already set-the direction to be used 
is only developed by the use of a code repeater if 
the second number marks a different rural main 
exchange such as is the case, if in the present 
instance the number 73 is selected. These num 
bers Selected before the code repeater is seized 
have to be reproduced subsequently. For this 
purpose a wiper di3 is provided together with 
a relay P5. The contact bank traversed by the 
Wiper d8 is so multipled with the contact bank 
traversed by the wiper m if that the relay P5 is 
energised after the Wiper has taken the number 
of steps which correspond to the second number 
(3) which is to be reproduced. The relay P5 
Switches in the relays U, U2 over its contact 
27 p5 whereupon the relay Q2 is energised over 
the contact 28t2. 
m30 to m36, stepped-on after relay P5 is ener 
gised, stop when contact is reached since then 
the relays P8 and P9 are momentarily energised 
over: wiper m2 or m30, contacts 7, 59p5, 
58 u2, 57 us, 53c2. The relay U3 is energised, 

The wipers m20 to m26 and 
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if 52p 3, 49pff, 50p 2, 15tc2. 
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however, so that the circuit described is broken 
at the contact 5u3. The wipers m20-m26 and 
m3-nS6 are operated until the contact 73 is 
reached, since this contact is marked by the wiper 
df 2 set by the wiper d3. The relays P8 and P9 
are again energised. If, later, the numbers to 
be sent out by the wiper d50 are determined the 
first number (7) is so formed that the relay P7 
is again energised after 7 steps by the switch 
over: wiper d5 on contact 7, contacts 25p5, 
30t, winding II of the relay P4, contacts f53pf 4, 

In this circuit 
relay P3 is also energised and completes a hold 
ing circuit for itself over contact 46p 4. When 
the Wiper d5 is operated a second time the relay 
P7 is then energised in series with the relay Pl3 
over: the wiper d50 on contact 3, wiper df 5, 
contact 3 ful, winding II of the relay P3, con 
tacts f4 pf 4, 48p 3, 49pff, ? 50p 2, 5 c2. Thus 
three impulses are transmitted, the two numbers 
already transmitted by the calling subscriber be 
fore the code repeater was seized are reproduced 
and are transmitted by the code repeater over 
an S-line. When using other lines the appro 
priate impulse series are suppressed. 

Corresponding operations occur if a service 
call is to be made, for marking which, for ex 
ample, the numbers 04 are dialled. In this case 
the relay P6 is operated over the Wiper d 4 the 
relays U, U2 and Q2 are energised. The wipers 
m20 to m26 and m30 to m36 are first set on the 
contact 01 and then contact 04. When the first 
number is transmitted the relay P7 is energised 
over the contact 34ps in series with the relayPA4 
While the next number is transmitted in manner 
corresponding to that previously described. 
When using other lines a part of the impulse 
transmission is suppressed. 

It should be noticed that for transmitting all 
the numbers of the marked number by means of 
the wiper die if two numbers are to be repro 
duced afterwards, the first number is transmitted 
according to the direct marking over the contacts 
25p5 or 36p6 the second number according to the 
Setting of the wiper d5, the third according to 
the setting of wiper d2 and so on, while for re 
producing a number all numbers of the marking 
number are transmitted by the aid of the wiper 
d5 so that the wiper d5 determines the first 
number, d2 the second, d3 the third and so on. 
We claim: 
1. In a telephone system, a multi-exchange 

network, two groups of connecting devices in one 
of Said exchanges, numerical switching apparatus 
in Said one exchange operable to select either of 
Said groups of devices at Will and effective there 
upon to seize one of the devices in the selected 
group, a Code repeater common to all of said de 
vices and having a plurality of contacts each cor 
responding to a different one of said devices, 
means operated upon the seizure of said device by 
Said apparatus to mark the one of said contacts 
Corresponding to the seized device, means in said 
repeater controlled by the marked contact for 
determining the one of said devices seized and, 
at the same time, registering a code depending 
upon the one of said groups selected, other means 
in said repeater operated variably to register a 
Code indicative of any other exchange in said net 
Work, a direct and an indirect route over which 
Connections may be established between said one 
exchange and said other exchange, both of said 
routes accessible to the seized connecting device, 
Said repeater controlled by said registered codes 
to Select one of Said routes and to control the ex 
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tension of a connection thereover from the seized 
connecting device to said other exchange. 

2. In a telephone System, a multi-exchange 
network having alternative routes for Setting up 
connections between exchanges, a repeater in a 
local One of said exchanges for controlling the 
extension of connections to the distant exchanges 
in said network, two groups of connecting devices 
in said local exchange, means operated to seize 
a device in one of said groups when it is desired 
to extend a connection to certain of said distant 
exchanges and to seize a device in the other of 
said groups when it is desired to extend a con 
nection to other distant exchanges, means re 
sponsive to the seizure of any of said devices for 
identifying the seized device in said repeater and, 
at the same time, registering therein the identity 
of the group to which the seized device belongs, 
other means in said repeater operated to register 
the identity of the exchange to which it is de 
sired to extend a connection, said repeater effec 
tive to select a route over which to extend the 
connection to said desired exchange and at times, 
in dependence upon the route selected, to repeat 
all or part of said registered information to con 
trol switching apparatus to set up the connection 
Over the selected route. 
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3. A telephone system as claimed in claim 2, 

wherein said registration of the identity of the 
group to which said seized device belongs con 
trols the selection, by said repeater, of the route 
over which said connection to the desired ex 
change shall be extended. 

4. In a telephone system, Wherein connections 
are set up by automatic equipment under control 
of the digits of the called Station's number, tWO 
connecting devices, means for Seizing one of said 
devices at times responsive to the receipt of a 
certain order of digit of the called station's num 
ber and for seizing the other of said devices at 
times responsive to the receipt of a different order 
of digit of the called station's number, a con 
troller common to said devices, means for Seizing 
said controller responsive to the seizure of either 
of said devices and for automatically register 
ing therein the digit which caused that device to 
be seized, said controller thereafter effective to 
control said automatic equipment in accordance 
with said registered digit to extend a connection 
from the seized device. 

REINHOLD HOEFERT. 
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