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9 Claims. 

This invention relates to automatic telephone 
Systems provided with exchanges connected in 
Series by junction lines accessible over free hunt 
ing Switches. 

5 One feature of the invention has for its object 
to facilitate the setting up of a connecting route 
in the required traffic direction in a simple and 
reliable nanner. This is achieved by switching 
means which are caused to operate dependent on 

10 a SWitching Operation carried out for determin 
ing the particular use to be made of common 
junction lines and which automatically applies 
alternating currents of definite frequencies suc 
cessively to junction ines leading to exchanges 

15 and control SWitching devices arranged in the ex 
changes for the purpose of forining a connecting 
route to the required exchange. 
This arrange: inent offers special advantages in 

Systems provided with a plurality of exchanges 
in Series due to the fact that a connecting route, 
extending OVer a plurality of exchanges may be 
set up with reliability. 
Another feature has for its object to set up 

with great rapidity a connecting route from the 
calling to the required exchange in such a sys 
tem independently of the location of the required 
exchange, this being achieved due to the ex 
changes being provided with Switching devices 
which preparatorily connect together idle junc 
tion lines between the exchanges thus forming 
a connecting route extending over the series con 
nected exchanges. 
By this arrangement a connecting route ex 

tending over ail the series connected exchanges 
is, therefore. Set up already prior to the trans 
mission of impulses characterizing the traffic di 
rection. With the result that the required exchange 
may be immediately reached even if a large num 
ber of exchanges are concerned. 
An embodiment of the invention is shown in 

Figs. 1-4, Fig. 1 showing diagrammatically the 
system of interest in this case whereas Figs. 2-4 
show the individual circuits of the Switch train 
of this System. - 

As will be seen in Fig. 1, the subscriber T1, as 
sociated with a nain exchange and shown in 
this figure, is able to reach subscribers of various 
Satellite exchanges, for example, the Subscriber 
T4 associated with the satellite exchange 1, the 
subscriber T5 of the satellite exchange 2 and 
the subscriber T6 associated With the satellite 
exchange 3. - 

When the Subscriber T1 lifts his receiver the 
call finder AS1 starts hunting for the calling 
subscriber's line and the preselector WW1 for an 
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idle first group selector, the subscriber T1 being 
switched through to an idle group Seiector, for 
example, GW1 when the above two SWitches are 
brought to rest. Said group selector GW1 now 
being set to a definite level, in any known man- 60 
iner, by the transmission of number impulses 
hunts in this level for an idle Succeeding Second 
group selector, for example, GW2. The group 
selector GW2 may also be influenced by impulses 
sent out by the calling Subscriber T1. 

If the Subscriber TiTi Wishes to set up a connec 
tion with the subscriber T4 associated with the 
satellite exchange i, an impulse Series compris 
ing one impulse only is transmitted which Sets 
the second group selector GW2 to the first level 70 
in which it hunts for a free repeater, for example, 
Ue. 

Said repeater Uel is connected Over a prese 
lecting secondary line Switch MiW1 to the repeat 
er Ue3, without, however, said repeater Ue3 being 
guarded by the secondary line Switch against 
seizure by other secondary line SWitches which, 
likewise, are capable of Seizing this repeater. 
The repeater Ue3 is also connected over the sec 
ondary line switch MW3 in the satellite exchange 
2 which, likewise, is preselectively set without fur 
nishing a guard to the repeater Ue6 in the Satel 
lite exchange 3 over the repeater Ue5. It will 
thus be seen that a direct connection exists be 
tween the group selector GW2 and the repeater 
Ue6 in the satellite exchange 3. 
When the group selector GW2 has reached the 

repeater Uel over its first level in the manner 
suggested above, a definite signal according to 
the setting of said group selector is Sent out from 
the repeater Ue1 in the form of a definite fre 
quency. How this signal is produced will be fully 
explained in a later paragraph. Said signal 
which denotes the required Satellite exchange 
influences the identifying devices arranged in the 
various satellite exchanges, thus, in the satellite 
exchange 1 the identifying device KE1, the identi 
fying device. KE2 in the satellite exchange 2 
and the identifying. device KE3 in the satellite 
exchange 3. A connection being denoted to the 
satellite exchange 1 over, the first level of the 
group selector GW2 due to the seizure of the 
repeater Uel. The identifying devices KE1 in 
the repeater Ue2 causes a change over in such 
a manner that the Secondary line Switch. MW1. 
associated with the change-over position U1 is 
disconnected and consequently the secondary line 
switch MW2 is connected up. It, likewise, has 
preselected an idle final selector, for example, 
LW2 without, however, having guarded said final 
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selector from being seized by other secondary 
line Switches. The guarding of the final Selector 
IW2 is effected as soon as the connection is 
switched over to it in a manner to be described 
later. The repeaters Ue3-Ue6 may now be used 
for the setting up of additional connections. 
When the Subscriber T1 transmits two addi 

tional impulse series, the first one will cause a 
final selector Lu2 to be raised accordingly, the 
Second One causing it to rotate until the required 
Subscriber T4 is reached. The speaking connec 
tion between the subscriber T4 of the satellite 
exchange 1 then extends from the group selector 
GW2, over the repeaters Uel and Ue2, the sec 
ondary line switch MW2 and the final selector 
LW2. 
Should the Subscriber T1 Wish to set up a con 

nection with the subscriber T5 associated with 
the satellite exchange 2, instead of sending out 
one single impulse. with the object of setting the 
group selector GW2 he transmits an impulse 
Series co?ia prising two impulses which cause the 
group selector GW2 to be raised to the second 
level. The group selector GW2 in this level 
hunts for an idle repeater which might be the 
repeater Uel shown in Fig. 1. Since this repeat 
er, however, was seized over the second level of 
the group selector GW2, an identification signal 
different from that transmitted in the case of 
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of the succeeding impulses. 

te previous connection will be sent out to Said 
repeater. The identifying devices KE1, KE2 and 
KE3 are influenced by Said signal, but the effect 
in this case is that a change over will be carried 
out in the repeater Ue4 of the satellite exchange 2, 
causing the secondary line Switch MW3 to be dis 
connected and the secondary line switch MW4 
to be connected up. This secondary line Switchi 
MW4 also has preselected a final selector for 
example LW4 without, however, guarding this 
final selector. Only in this moment is the guard 
ing set up at the Secondary line Switches MW1 
and MW4. The final Selector LW4 is then Set 
to the required. Subscriber T5 by the succeeding 
two impulse series to be sent out by the Sub 
scriber i T1. The Speaking connection between 
the subscriber T1 and T5 thus extends from the 
group selector GW2 over the repeater Ue1, the 
secondary line Switch MWill in repeater Ue2, the 
repeaters Ue3 and Ue4 as well as over the sec 
ondary ?ine Switch MW4 and the final Selector 
LW4. 
For the purpose of setting up a speaking con 

nection between the subscribers T1 and T6 aSSo 
ciated with the satellite exchange 3 the group 
selector GW2 is raised to the third level in conse 
quence of an impulse series comprising three im 
pulses. 
again reach the repeater Ueli shown in Fig. 1, if 
it is idle. Due to it being Seized over the third 
level, however, still another identification signal 
different from those already used has to be sent 
out. This signal influences the identifying de 
vices KE1, KE2 and KE3 in Such a manner that 
the change-over stations U1 and U2 remain in the 
position shown, but a final selector LW5 in the 
satellite exchange 3 will be placed at the disposal 

It Should be men 
tioned that Only the repeater seized by the sec 
ondary line switches MW1 and MW3 is now 
guarded. When the Subscriber now transmits 
the two last impulse series the final selector LW5 
is accordingly set to the required subscriber T6. 
The speaking connection then extends from 

the group selector GW2 over the repeater Uel, the 
secondary line switch MW1 in the repeater Ue2, 

The group selector may in this level - 

1,930,522 
repeater Ue3, secondary line switch MW3 in the 
repeater Ue4, repeaters Ue5, Ue6 and final se 
lector LW5. 
In addition to the connecting facilities de 

scribed above, the subscribers associated with the 
individual satellite exchanges may also be inter 
connected as Well as connected to Subscribers a S 
Sociated with other satellite exchanges. Thus, 
for example, the subscriber T2 is able to reach 
a final Seiector Will over the call finder AS2 and 
preSelector WW2, in which case said final Selector 
TW1 may be Set either to a Subscriber of the 
same satellite exchange T4 or, alternatively, to 
the repeater Ue3. The repeater Ue3 in the same 
imanner as repeater Uel is capable of influencing 
the identifying devices in the various satellite ex 
changes by sending out different identification 
Signals in accordance With the access over which 
it was seized by the final selector LW1. Thus, 
for example, the change over device U2 in the 
satellite exchange 2 is actuated in the case of 
Seizure from a particular means of a 2Cess with 
the result that the Secondary line SWitch. MW3 is 
disconnected and MVV4 connected thus causing, 
for example, the final Selector LW4 in the satel 
lite exchange 2 to be guaided. The Subscribe 
T5 associated with the satellite exchange 2 may 
then be reacined by the appropriate setting of the 
final Selector LW4. 

if the final selector LW1, however, is set by 
another inpulse Series, sent out by the calling 
Subscriber T2, and consequently reaches the re 
peater Ue3 over another access, said repeater 
tian Smits a different signal which causes no 
change Over in the repeater Ue4, but instead 
places the final Selector LW5 at the disposal of 
the calling subscriber T2 over the repeaters Ue5 
and Ue6, with the result that said final selector 
LW5 may be set to the subscriber T6 associated 
With the satellite exchange 3. V- 
In the same manner a subscriber T3 may either 

reach a Subscriber of the same satellite exchange 
or a Sub-Scriber aSSociated With the satellite ex 
change 3. 
In addition, it should be noted that the method 

Cf Setting the impulse receivers is quite inhima 
terial as regards the feature of this invention. 
This setting may, for exampie, be effected by 
direct current impuises or alternating current 
Selection as assumed for the individual circuits 
shown. The circuits required for the selection 
have not been shown and they may take any 
shape or form of no interest in the present case. 
ihe release of the repeaters and switches con 
cei'ned is also of no interest and consequently 
Will not be described. 

FigS. 2-4 are to be joined together for the suc 
ceeding Specification and in Such a manner that 
the Secondary line switcin MW1 (Fig. 2) is con 
Inected to the 'epeater Ue3 in Fig. 3 and the 
Secondary line sWitch MiW3 of this figure is con 
nected to the repeater Ue5 in Fig. 4. According 
ly relay P. aSSociated with the secondary line 
switch MW1 in Fig. 2, is energized over: earth, 
windings i and II of relay Pi, wiper of the sec 
ondary line switch MW1, contact 06h31 (Fig. 3), 
resistance Wii 2, battery, earth. Relay P2 asso 
ciated with the secondary line Switch MW3 in 
Fig. 3, is likewise energized ove': 
I and II of relay P2, wiper of the secondary line 

earth, windings 
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switch M.W3, contact 176h32 (Fig. 4), resistance 
Wi23, battery, earth. 
The energizing circuits for the rotary mag 

nets D1 or D3 of the above mentioned Secondary š 
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1,930,523 
line SWitches are therefore cut off at contacts 
51 p1 (Fig. 2) or 149p2 (Fig. 3). 
Assuming, in relation to the description of 

the individual circuits shown in Figs. 2-4, that a 
subscriber T1, as indicated in Fig. 1, has reached 
the group selector GW1 over the call finder AS1 
and preselector WW1 and Subsequently the group 
Selector GW2 after completed setting on the part 
of said group selector GW1. If the group selector 
GW2 is now influenced by alternating current 
impulses, the various connections, broadly ex 
plained above, are set up in the following man 
er : 

(1) Setting up a connection betuveen the Sub 
Scriber T1 associated. Uith the main eacchange 
did the Subscriber T4 associated with the Satel 
lite eacchange 1 

The subscriber T1, for the purpose of setting the 
group selector GW2, sends out an impulse by 
means of which, in a manner of no interest in 
this case, said group selector is set to the first 
level in which it may reach the repeater Uel as 
indicated in Fig. 2. This repeater is seized due 
to relay C1 being energized over the c-wiper and 
the contact bank of the first level by a not 
shown earth potential in the preceding Selecting 
stage (GW1) in the following circuit: earth, 
battery, contact 17.h3, relay C1, c-wiper of the 
group selector GW2, to earth potential applied 
to preceding switch. The closing of contact 9c1 
energizes relay A over the following circuit: earth, 
battery, relay A, contacts 2h1, 901, earth. An 
alternating current impulse of a frequency of 
50 cycles derived from an alternating current 
source of Supply W1 is transmitted by the closing 
of contacts 78d and 80a over the leads shown in 
Fig. 2 with the object of influencing the identi 
fying devices in the various satellite exchanges. 
The effect of this alternating current impulse will 
be described in a later paragraph. 
Due to the energization of relay A the relay 

H1 will be energized, in addition to the trans 
mission of the alternating current impulse, over 
contact 30a in the following circuit: earth, con 
tact 30ct, relay H1, resistance Wi2, battery, earth, 
This relay is placed in a locking circuit over its 
contact 29h1. Relay A is disconnected from bat 
tery by the opening of contact 2h1 and the alter 
nating current source of supply W1 is consequent 
lly di SConnected at contactS '78a and 80d. By 
the closing of contact 12h1 relay Al will now be 
energized over: earth, battery, relay A1, con 
tacts 12h1, 13h 2, 14C3, 15c2, and earth, with the 
result that by the closing of contacts 82a1 and 
84al an alternating current source of Supply W2 
which sends out an alternating current impulse 
of a frequency of 100 cycles over the shown 
junction line will be connected up. The effect 
which this alternating current impulse has upon 
the identifying device will also be described later. 
The energization of relay A1 causes, further, an 
energization of relay H2 over: earth, contacts 
19a, 20c1, relay H2, resistance Wi4, battery, 
earth. The closing of contact. 28.h.2 energizes relay 
H3 over: earth, contact 28h2, relay H3, resistance 
Wi6, battery, earth. Relay A1 is disconnected 
from battery by the opening of contact i3h 2 and 
the alternating current Source of Supply W2 is 
consequently disconnected by the opening of con 
tactS 82C1 and 84d1. The resistance Will iS COn 
nected up over contact 18h2 with the result that 
since, upon the energization of relay H3, the 
contact 17th3 is opened, the repeater Ue1, reached 
by the group selector GW2, cannot be seized by 

ondary line Switch MW2. 

3. 
any other group selector. Relays H2 and H3 
are maintained energized over contact 26h3. 
The alternating current impulses of different 

frequencies sent out successively from the alter 
nating current Sources of Supply W and W2 
influence relays X1, Y1 in the repeater Ue2: X2, 
Y2 in the repeater Ue4 and X3, Y3 in the repeater 
Ue6, which are tuned to the corresponding fre 
quencies. Relay X1 is tuned to the frequency of 
50 cycles and is associated with the repeater 
Ue2 and is influenced by the alternating current 
Source of Supply Wi. 

Relay Col is energized by the closing of contact 
40ac1 in the following circuit: earth, contacts 
40c1, 43e1, winding I of relay Col, resistance Wil, 
battery, earth. Relay Hol is energized over con 
tact 46ac1. By the closing of contact 55co1, the 
guarding of the line reached by the secondary line 
switch is maintained by the closing of contact 
53a. The secondary line switch MW1 seized the 
repeater Ue3 in its normal position. It thus 
caused relay P1 to be energized over: earth, 
windings I and II of relay P1, secondary line 
switch MW1, repeater Ue3, contact 106h31, re 
Sistance Wii 2, battery, earth. The repeater Ue3 
is guarded by the short circuit of Winding I of 
relay P1 as indicated above. Relay X1 releases 
when the alternating current Source of Supply 
W1 is disconnected, whereupon an alternating 
current impulse of a frequency of 100 cycles 
influences relay Yi, tuned to this frequency, by 
the connecting up of the alternating current 
Source of Supply W2. Relay Col is now re 
energized over contact 39g1. The closing of con 
tact 47 y1 causes relays U1 and S1 to be ener 
gized (relay Hol is still maintained energized 
after the de-energization of relay X1 due to the 
fact that it is constructed as a slow acting relay) 
over: earth, contacts 4tyl, 48hoi, Windings I of 
relays U1 and S1, battery, earth. The opening 
Of contact 67S1 removes the guarding of the 
repeater Ue3 seized by the secondary line switch 
MW1. A change over in the repeater Ue2 to the 
secondary line switch. MW2 is effected by the 
closing of contacts 77 u1, 74.41 and 204u.1 asso 
ciated with relay Ul. Relay U1 is maintained 
energized With its winding II over: earth, con 
tacts 55col, 2041, winding II of relay U1 and 
battery in the not shown secondary line switch 
MW2. 
As will be seen from Fig. 1, the subscriber T1 

thus, in a manner of no interest in the present 
case, may reach, for example, the final selector 
LW2 in the satellite exchange 1 over the sec 

He can noW cause 
this final selector LW2 to hunt for the required 
Subscriber T4, by issuing an additional series of 
impulSes. - 

Upon the de-energization of relay Yi when 
the alternating current Source of supply W2 is 
disconnected, relay Col remains energized over 
its winding TI simultaneously energizing relay 
E.1 over: earth, contacts 36/1, 35CO1, Winding 
II of relay Col, Contact 42c1, relay E1, battery, 
earth. Relay C11 which is maintained energized 
Over contact 58C11 is energiZed Over contact 56CO1. 
Relay C21 is energized by the closing of contact 
65c11 in the following circuit: earth, contact 
65c11, relay c21, resistance Will, battery, earth. 
Relay C21 remains energized over contact 63c21. 
The action the alternating current impulses 

has on relays. X2 and Y2 in the repeater Ue4 
(Fig. 3), said impulses being Sent out by the re 
peater Uel as described above, is as follows: Relay 
-X2 in the repeater Ue4 id energized by the alter 
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4. 
nating current impulse of a frequency of 50 cy 
cles transmitted over the leads of the junction 

Consequently, relay Co3 will be energized 
Over contact 1263c2. This circuit extends as foll 
lows: earth, contacts 126ac2, 129e2, winding I of 
relay Co3, resistance Wii. 8, battery, earth. Re 
lay Co3 is energized in this circuit. An earth 
potential is applied at contact 147ac2 so as to 
guard the repeater Ue5 reached over the Second 
alry line Switch MW3, said repeater. Ue5 being 
seized by the secondary line switch only. 
When relay X2 is disconnected from battery 

at the end of the alternating current impulse 
of a frequency of 50 cycles, relay Co3 is de 
energized by the opening of contact 1263c2. If ad 
ditional alternating current impulses of 100 cy 
cles are transninitted from the repeater Uel, relay 
Y2 which is tuned to a frequency of 100 cycles is 
energized and causes an energization of relay 
Ho2 over contact 127/2. Since a change over in 
the repeater Ue2 (Fig. 2) to the secondary line 
SWitch MW2 is effected at the contacts of relay 
U1 in the mannel described above no further 
Switching operations occur in the repeater Ue4. 
Relay HO2 is, therefore, discoinnected from bat 
tery and the guarding of the repeater, Ue5 is 
removed. 
The alternating current impulses have the fol 

lowing influence on the relays associated With 
the repeater Ue6 (Fig. 4). · · 

Relay X3 is energized by the alternating cur 
rent impulse of a frequency of 50 cycles and 
causes an energization of relay Co4 by the clos 
ing of contact, 28533 in the following circuit: 
eartin, contacts 18533, 191e3, winding E of relay 
Co4, resistance Wi28, battery, earth. 

Relay X3 releases at the end of said alternating 
current impulse and consequently causes the re 
lease of relay Co4. • - 
The alternating current impulse of a frequency 

of 100 cycles then causes relay Y3 to be energized. 
Since the change over in the repeater takes 
place now, no further switching operations can 
occur in the repeater Ue6. 
2. Setting up da comînection, betuveen the subscriber 

T'1 associated Uith the natin eacchange and the 
Stbscriber T5 associated Uith the Satellite eac 
Chªnge 2 
In order to set up the connection the Sub 

scriber T1 sends out an impulse series compris 
ing two inpulses with the object of setting the 
group selector GW2. These impulses cause the 
group selector GW2 to be raised to the second 
level. In this level the group selector GW2 may 
find the repeater Ue1 to be idle with the result 
that relay C2 in the repeater Uel is energized 
over the c-wiper of the group selector GW2. This 
circuit extends as follows: earth, battery, con 
tact 17h.3, relay C2, c-wiper of the group selector 
GW2, and earth potential in the not shown pre 
ceding group Selector. Relay A1 will now be 
energized by the closing of contact 16c2 in the 
following circuit: earth, battery, relay A1, con 
tacts lii.1, 16c2, earth. The closing of contacts 
82a1 and 84c1 connects up the alternating cur 
rent source of supply W2, thus sending out an 
alternating current impulse of a frequency of 
100 cycles to influence the identifying devices in 
the various satellite exchanges. Relay H1 is en 
ergized by contact 31a1 over: earth, contact 31al, 
relay Hi, resistance Wi2, battery, earth, and is 
maintained energized over its contact 29hi. The 
opening of contact 11h1 disconnects relay Al from 
battery and consequently also disconnects the al 

1,930,522 
ternating current source of supply W2. This re 
Sults in an energization of relay A as follows: 
earth, battery, relay A, contacts 3h1, 1h 2, 16c2, 
earth. The closing of contacts 78a and 80a 
Connects up the alternating current source of 
Supply W1 to the leads of the junction line, where 
upon an alternating current impulse of a fre 
quency of 50 cycles will be sent out. When relay 
A is energized, relay H2 also is caused to be en 
ergized over: earth, contacts 21a, 22c2, relay H2, 
resistance Wi4, battery, earth. The opening of 
contact 1h2 disconnects relay A from battery and 
consequently also disconnects the alternating 
current source of Supply W1. Relay H3 is en 
ergized by the closing of contact 28i-2 over: earth, 
contact 28h 2, relay H3, resistance Wié, battery, 
earth. Relays H2 and H3 are maintained en 
ergized over contact 26h3. The resistance Wil is 
connected up by the contact 18h 2, with the re 
Sult that, since the contact 17.h3 is opened due to 
the energization of relay H3, the repeater Uel 
cannot be Seized by any other group selectors. 

ihe aiternating current inpulses transmitted 
fron the repeater in the oi'er i00 cycles-50 
Cycles cause tine following. SWitching operations 
to be performed in the satellite exchanges: 
leay Yl tuned to a frequency of 100 cycles is 
first influenced in the repeater Ue2 with the 
result that relay Col is einergized over con 
tact 392/1 in the following circuit: earth, 
contacts 392/1, 43ei, winding 1 of relay Col, re 
sistance Wii, battery, earth. When relay Y1 re 
leases at tine eid of the aitelnating current im 
pulse, relay Col. Will be de-energized but is re 
energized upon the energization of relay X1 over 
contact 40X1 die to the alternating current im 
pulse of a frequency of 50 cycles. Relay X1 re 
leases at the end of this alternating current im 
pulse Whereupon relay Coi is maiintained ener 
gized over its winding II and at the same time 
causes relay E1 to be energized over: earth, con 
tactS 3811, 35C1, Winding II. Of Irelay Col, contact 
423:1, relay E1, battery, ealth. After the repeater 
Ue3, reached by the secondary line Switch MW1 
due to an earth potential being applied at con 
tact 53y1, has been guarded in the manner de 
scribed above, said guarding will be maintained 
at contact 55 col. - 
The connection now remains SWitched through 

over the secondary line switch MW1 to the re 
peater Ue3 (Fig. 3). Relay C11 is enei'gized by 
the closing of contact 56C01 and is maintained 
energized over contact 58c11. Relay C21 is 
energized over contact 65c11 (locking circuit ex 
tending over contact 63c21). No further switch 
ing operations will take place in the repeater 
Ue2. 

. . . The following switching operations will be 
initiated in the repeater Ue4, however, by the 
transmission of th& aiternating current impulse: 
The relay Y2 which is tuned to a frequency of 

100 cycles is first energized. Thereupon the re 
lay Ho2 is energized over contact 127 y2. Relay 
Y2 reieases at the end of the alternating current 
impulse. Relay X2 is now energized by the al 
ternating current impulse of a frequency of 50 
cycles and in turn causes an energization of relay 
Co3 over: earth, contacts 12632, 129e2, winding I 
of relay Co3, resistance Wil8, battery, earth. 

- The guarding of the repeater Ue5, already caused 
by contacts 143:2 and id:52 is inaintained over 
the secondary line Switch MW3 by the closing of 
contact 146co3. Further, the relays U2 and S2 
are energized over; earth, contacts 126:2 129e2, 
138io2, windings I of relays U2 and S2, battery, 
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1,930,522 
earth. When relay X2 releasts at the end of the 
alternating current impulse of a frequency of 50 
cycles, relay Co3 is maintained energized over its 
winding II and at the same time causes the ener 
gization of relay E2 over: earth, contactS 1253c2, 
122co3, winding II of relay Co3, contact 12822, 
relay E2, battery, earth. The guarding of the re 
peater Ue5 (Fig. 4) is again removed at contact 
150s2 by the above mentioned energization of re 
lay S2, whereas the secondary line switch MW4. 
Will be connected up at contacts 1552t2, 1532t2, 
and 1512t2 of relay U2 in place of the secondary 
line SWitch MW3. Relay U2 then remains ener 
gized With its winding II over: earth, contacts 
146co3, 1512t2, winding II of relay U2, to battery 
in the not shown Secondary line SWitch MW4. 
The closing of contact 141co3 energizes relay C13 
and causes it to be maintained energized Over 
contact 143c13. By closing contact 131c13 it 
causes relay C23 to be energized which in turn 
is maintained energized over contact 135c23. 
The Secondary line Switch MW4 is preparato 

rily set to a final selector LW4 in the mainner in 
dicated in Fig. 1. When the calling Subscriber T1 
sets this final selector to the required subscriber 
T5, the Speaking connection is completed. 
The transmission of alternating current im 

pulses produces the following switching opera 
tions in the repeater Ue6: 
The energization of relay Y3 Causes an ener 

gization on the part of relay E3 (alternating 
current impulses of a frequency of 100 cycles) 
over: earth, contacts 211c25, 210cl 5, 212/3, relay 
E3, battery, earth. 
When, at the end of this impulse series, relay 

Y3 releases, the relay E3, being constructed as 
a slow acting relay, is still operated, and is main 
tained energized over contact 185ac3 of relay X3 
which is energized on receipt of the Succeeding 
alternating current impulse of a frequency of 
50 cycles. 
When relay X3 releases at the end of this im 

pulse, relay E3 also is de-energized after a short 
period with the consequence that the repeater 
Ue6 will be restored to normal. 
3. Setting up a connection between the Subscriber 
T1 associated Uith the main eacchange and the 
subscriber T6 associated with the satellite eac 
change 3 

The group selector GW2 with the object of 
Setting up this connection is set to the third level 
by the Calling SUbscriber Tl So that, On the as 
sumption that the first idie repeater encountered 
is the repeater Ue1, shown in Fig. 2, relay C3 
will be energized over the c-wiper over: earth, 
battery, contact 17.h3, relay C3, C-wiper of the 
group selector GU2, earth applied to the pre 
ceding group selector. The closing of contact 
7c3 energizes relay A over: earth, battery, relay 
A, contacts 2h, 7c3, 10c1, earth. An alternat 
ing current impulse of a frequency of 50 cycles 
from the alternating current Source of Supply 
W1 is transmitted upon the closing of contacts 
78d, and 80a to the identifying devices of the 
various satellite exchanges. Relay H1 is ener 

- gized over contact 30a causing relay A to be 
de-energized on the opening of contact 2h1, thus, 
at the same time disconnecting the alternating 
current source of supply W1. The opening of 
contact, 25h.1 removes the short circuit for relay 
2 with the result that this relay is energized. 

An energization of relay H3 is then caused over 
contact 28h2. Relays H2 and H3 are placed in 
a locking circuit over contact 26h3. An alter 

5 
nating current impulse of a frequency of 50 
cycles is consequently sent out from the repeater 
Uel. This impulse influences only relay X1 in 
the repeater Ue2 with the result that relay Col. 
is energized in the following circuit due to the . 
closing of contact 403cl: earth, contactS 40c, 
43el, winding I of relay Col, resistance Wil, 
battery, earth. Relay Hol will be energized 
When contact 46ac1 is closed. Relay CO1 is main 
tained energized with its winding II upon the 
de-energization of relay Xi and at the same 
tinne causes relay E1 to be energized over: earth, 
contacts 36/1, 35col, winding II of relay Col, 
contact 42ac1, relay E1, battery, earth. The re 
peater Ue3, reached by the secondary line Switch 
MW1, is guarded in the manner already de 
scribed in several instances. After relay Col has 
been energized, relay C11 is also caused to be 
energized over contact 50 Col. Relay C11 causes 
an energization of relay C21 by closing contact 

90 

95 

Relay X2, in the repeater Ue4 (Fig. 3) is ill 
fluenced by the alternating current impulse of 
a frequency of 50 cycles and causes relay Co3 
to be energized over its contact 1263c2 in the fol 
lowing circuit: earth, contacts. 1263c2, 
Winding of relay Co3, resistance Wil8, battery 
earth. Relay Co3, upon de-energization of re 
lay X2, is maintained energized with its winding 
II, at the same time causing an energization of 
relay E2 over: earth, contacts 125ac2, 122CO3, 
Winding II of relay Co3, contact. 128y2, relay E2, 
battery, earth. No further SWitching operations 
occur in the repeater Ue4 in addition to the 
guarding of the repeater Ue5 described in several 
instances after energization of relay C13 over 
contact 141co3 and the subsequent energization 
of relay C23 over contact 131c13. 
The alternating current impulse causes the 

following operations in the repeater Ue6 (Fig. 4). 
Relay X3 is actuated and closes its contact 85ac3 
Which in turn causes an energization of relay 
Co4 over: earth, contacts 18533, 191e3, winding 
I of relay Co4, resistance Wi28, battery, earth. 
Relay Co4 is maintained energized over its Wind 
ing II after relay X3 has released but at the 
same time causes relay E3 to be energized over: 
earth, contacts 18433, 183co4, winding II of re 
lay Co4, contact 1893, relay E3, battery, earth. 
Relay C15 is energiZed over contact 193CO4, caus 
ing relay C25 to be energized over contact 1977 C15 
and subsequently relay Co5 to be influenced over 
contacts 203c25 and 202C3. The final Selector 
LW5 in the Satellite exchange 3 is seized and 
guarded by relay Co5 in a manner of no interest 
in the present case. The calliing Subscriber Ti 
may now set the final selector to the required sub 
scriber by transmitting additional impulses. 

In the manner shown in Fig. 1, the various 
Subscribers associated with the Satellite ex 
changes are in a position to set up connections 
either to Subscribers associated with the same 
satellite exchange or to Subscribers associated 
With other satellite exchanges. 

4. Setting up a connection between the subscrib 
er T2 associated uvith the satellite eæchange 1 
and the subscriber T5 associated with the Sat 
ellite ecchange 2 • ? 

As will be seen from Fig. 1, the subscriber T2 
is able to reach a final selector LW1 over the call 
finder AS2 and preselector WW2. By sending out 
two impulse series the subscriber T2 may set the 
final selector LW1 to a definite contact of a level 
in a manner of no interest in this case and thus 
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seize, for example, the repeater Ue3, shown in 
Fig. 3, over the test lead C12. Relay C12 is ener 
gized over this lead by an earth potential applied 
in any suitable manner to the final selector LW1 
(earth applied to the final selector LW1, lead c12, 
relay C12, contact 106h31, resistance Wii 2, bat 
tery, earth). The closing of contact 104c12 ener 
gizes relay A22 over: earth, battery, relay A22, 
contacts 105h.11, 104.c12, earth. The alternating 
current source of Supply W21 is connected to the 
leads of the shown junction line over the contacts 
93a22 and 95 a.22 and transmits an alternating 
current impulse of a frequency of 100 cycles. Re 
lay H11 is energized by the closing of contact 
109a22 in the following circuit: earth, contact 
109a22, relay H11, resistance Wil4, battery, 
earth. Relay Hill is thus energized in this cir 
cuit and by the opening of contact 105 hli causes 
relay A22 to be de-energized. By the closing of 
contact 98th 11, relay A12 will be energized over: 
earth, battery, relay A12, contacts 98h 11, 97.h.21, 
104c12, earth. The alternating current source 
of Supply W11 is connected to the leads of the 
junction line over contacts 90012 and 92a12 with 
the object of transmitting cycles. The removal 
of the short-circuit at contact 117th 11 causes re 
lay H21 to be energized over: earth, contacts 
115a12, 116c12, relay H21, resistance Wil S, bat 
tery, earth. The closing of contact 121h.21 ener 

30 

35 

40 

45 

50 

55 

60 

75 

gizes relay H31. Over: earth, contact 12.h.21, re 
lay H31, resistance Will, battery, earth. The 
opening of contact 97.h.21 de-energizes relay A12 
and consequently disconnects the alternating cur 
rent source of supply W11. A resistance Wi32 is 
connected up in the circuit by the opening of con 
tact 106h31 and the closing of contact 107h21 
and this prevents the repeater Ue3 from being 
seized by another side. Relays H21 and H31 are 
maintained energized over contact 119h31. 
The alternating current impulses transmitted 

from the alternating current sources of supply 
W21 and W11 influence the individual repeaters 
in the manner described under heading 2. The 
only difference in operation is that the reached 
final selector may be set by the subscriber T2. 
5. Setting up a connection between a subscriber 

T2 associated with the satellite eacchange 1 
and the Subscriber T6 associated Dith the 
satellite eacchange 3 

When the Subscriber T2 Wishes to set llP a 
speaking connection with subscriber T6, the final 
Selector LW1 after the Setting of the call finder 
AS2 and preselector WW2 (Fig. 1), is set in such 
a manner that it reaches the repeater Ue3, 
Shown in Fig. 3, over the test lead C22. The fol 
lowing circuit is then completed: earth applied 
to the final selector LW1, lead c22, relay C22, con 
tact 106h31, resistance Wii 2, battery, earth. Re 
lay C22 is energized in this circuit and by the 
closing of its contact 101.c22 causes relay A12 to 
be energized over: earth, battery, relay A12, con 
tacts 99h 11, 101.c22, earth. The alternating cur 
rent source of supply W11 is connected to the lead 
of the junction line over contacts 90a12 for the 
purpose of sending out an alternating current im 
pulse of a frequency of 50 cycles. Due to the clos 
ing of contact 108a12, relay H11 will be energized 
Over: earth, contact 108c.12, relay H11, resistance 
Wil4, battery, earth. The energizing circuit for 
relay A12 is cut off at contact 99h 11 thus causing 
the alternating current source of supply W11 to 
be disconnected. After removing the short cir 
cuit at contact 117h 11, relay H21 is energized over 
contact 18622 in the following circuit: earth, 

1,930,522 
contact 118c22, relay H21, resistance Wil6, bat 
tery, earth. The closing of contact 121h.21 ener 
gizes relay H3 over: earth, contact 121 h21, re 
lay H31, resistance Will, battery, earth. Relays 
H21 and H31 are maintained energized over con 
tact 119h31. No further alternating current im 
pulses are now transmitted from the repeater 
Ue3. The Switching operations already described 
under heading 3 are initiated in the other repeat 
ers due to this individual alternating current 
and upon the completion of Said Switching opera 
tions the final selector LW5 may be set by the 
calling subscriber T2 to the required subscriber 
T6. 
6. Setting up a connection between the Subscriber 

T3 associated with the satellite eacchange 2 
and the SibScriber T6 dSSOciated with the 
Satellite eacchidium ge 3 

As will be seen from Fig. 1 the subscriber T3, 
after setting the call finder AS3 and the pre 
Selector WW3 reaches a final Selector IW3 which 
said Subscriber may Set by transmission Of num 
ber impulses to a contact over which the re 
peater Ue5 is reachable. This repeater Ue5 is 
therefore seized over the test lead c14 in the man 
ner shown in Fig. 4, and thus influences relay 
C14 in a manner of no interest in the present 
case. The closing of contact 174c14 energizes 
relay A13 over: earth, contacts 174c14, 173h12, 
relay H13, battery, earth. An alternating cur 
rent source of supply W12 is connected up to the 
leads of the junction line over contacts 165a13 
and 167d.13 for the purpose of transmitting an 
impulse of a frequency of 50 cycles. Upon the 
energization of relay A13, relay H12 will also 
be energized Over: earth, contact 175a13, relay 
H12, resistance Wi24, battery, earth. The open 
ing of contact 173h12 disconnects relay A13 and, 
at the same time, the alternating current Source 
of supply W12 from battery, at contacts 165a13 
and 167a13. Relay H22 is energized over contact 
176h 12 upon the opening of contact 179h 12 
(earth, contact 176h12, relay H22, resistance 
Wi26, battery, earth), and, by the closing of con 
tact 182h22, energizes relay H32. Relays H22 and 
H.32 are maintained energized over contact 
108h32. 
Relay X3 in the repeater Ue6 is influenced by 

the alternating current impulse of a frequency 
of 50 cycles and, in the manner described under 
heading 3, seizes the final Selector LW5 where 
upon this can be set to the required subscriber. 
What is claimed is: 
1. A telephone system comprising a main ex 

change and a plurality of Sub-exchanges, a trunk 
line connecting said main exchange and Said Sub 
exchanges in Series, a repeater in Said main ex 
change arranged to send out coded alternating 
current impulses over said trunk line, identify 
ing devices in said Sub-exchanges for receiving 
said alternating current impulses, said identify 
ing devices comprising means for selectively con 
necting the sub-exchanges to said trunk line, and 
means in each of said sub-exchanges for extend 
ing said trunk line to a called party. 

2. In a telephone System a main exchange and 
a sub-exchange, a trunk line connecting said 
main exchange and said sub-exchange, a repeater 
in Said main exchange arranged to Send out 
coded alternating current impulses over said 
trunk line, an identifying device in said sub 
exchange for receiving Said alternating current 
impulses, said identifying device comprising 
means for connecting said Sub-exchange to said 
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trunk line, and means in said sub-exchange for 
eXtending Said trunk line to a called party. 

3. In a telephone Systern a main exchange and 
a Sub-exchange, a trunk line connecting said 
main eXchange and said Sub-exchange, auto 
matic Switching means in said í main exchange, a. 
repeater in Said main exchange, in eans for Seiect 
ing said repeater, Said repeater comprising Ileans 
for Sending out coded alternating current in 
pulses, a Second repeater in Said Sub-exchange 
Comprisiing inneans for receiving Said alternating 
Current impulses, a SWitching device in said Sec 
ond repeater Conprising means for connecting 
Said Sub-exchange to said trunk line, automatic 
SWitches in Said Sub-exchange, and means for 
controlling said autoimatic switches to extend 
Said trunk line to a called party. 

4. In a telephone System, a main exchange and 
a sub-exchange, a trunk line connecting said 
main eXChange and Said Sulb-exchange, auto 
matic Switching lineans in said main exchange, a 
repeater in said main exchange, means for select 
ing Said repeater by Said automatic Switches, Said 
repeater coiaprising inea is for Sending coded al 
ternating impulses over Said trunk line, a second 
repeater in Said Sub-exchange, an identifying de 
Vice and a Switching device included in said 
second repeater, said identifying device including 
means for receiving Said impulses, Said Switch 
ing device comprising neans for connect 

co 

ing said sub-exchange to said trunk line, auto 
matic SWitches in Said Sub-exchange, and means 
for controlling said automatic switches to extend 
Said trunk line to a, called party. 

5. In a telephone system a nain exchange, a 
first Sub-exchange and a Second Sub-exchange, a 
trunk line coni)ecting said inain exchange and 
Said Sub-exchanges in Series, a repeater in Said 
main exchange, a second repeater in Said first 
Sub-exchange, a third repeater in said second 
sub-exchange, said first repeater comprising 
means for sending coded alternating current in 
pulses corresponding to the code for said Second 
Sub-exchange over Said trunk line, means con 
trolled by said third repeater for connecting Said 
second sub-exchange to said trunk line, and 
means in Said Sub-exchange for extending Said 
trunk line to a called party. 

6. In a telephone systein, a rain exchange, a 
first Sub-exchange and a second Sub-exchange, 
a trunk line coninecting said inain exchange and 
said sub-exchanges in Series, said trunk line 
comprising a Section extending from Said inain 
exchange to said first Sub-exchange and a Sec 
Oind section extending frcia Said first Sub-sex 
change to said second sub-exchange, automatic 
SWitching means in Said rain exchainge, a re 
peater in said main exchange, means for Oper 
atting said automatic Switches to select said 
repeater, a Second repeate in Said first Sub 
exchange, an identifying device and a SWitching 
device in said second repeater, a rotary line 
SWitch in Said Second repeater comprising lineans 

7 
for preparatorily connecting said sections, a third 
repeater in said second sub-exchange, a second 
identifying device and a second SWitching device 
in said third repeater, said first repeater com 
prising means for sending coded alternating cur 
rent impulses corresponding to the code for said 
Second Sub-exchange over said trunk line, Said 
Second identifying device comprising means for 
receiving said inpulses, said second SWitching 
device containing means for connecting Said 
Second Sub-exchange to said trunk line, auto 
matic SWitches in said Second Sub-exchange, and 
means for controlling said automatic SWitches to 
eXtend Said trunk line to a called party. 

7. In a telephone System, a first Sub-exchange 
and a Second Sub-exchange, a trunk line con 
necting Said sub-exchanges, a repeater in said 
first Sub-exchange, automatic switching means 
in Said first Sub-exchange, neans for operating 
Said automatic SWitches to select said repeater, 
a Second repeater in said Second Sub-exchange, 
an identifying device and a Switching device in 
Said Second repeater, Said first repeater compris 
ing means for Sending coded atternating current 
inpulses corresponding to the code for said Sec 
Ond Sub-exchange, Said identifying device º con 
taining means for responding to said impulses, 
Said Switching device comprising means for con 
necting Said second sub-exchange to said trunk 
line, automatic Switches in said second sub 
eXchange, and raeans for controlling said auto 
matic Switches to extend said trunk line to a 
called party. 

8. In a telephone Systein, a main exchange and 
a. Sub-exchange, a trunk line connecting said 
Iihain eXchange and Said Sub-exchange, a re 
peater in Said main exchange arranged to send 
Out coded alternating current impulses over said 
trunk line, an identifying device in said sub 
eXchange for receiving said alternating current 
impulses and connecting said sub-exchange to 
Said trunk line, means in said identifying device 
for guarding said trunk line, and means in said 
Sub-exchange for extending said trunk line to 
a called party. 

9. In a telephone System comprising a main 
exchange and as plurality of Sub-exchanges, a 
trunk line connecting said main exchange and 
Said Sub-exchanges in Series, a repeater in said 
main exchange, a plurality of switching means 
in Said repeater arranged to effect the trans 
mission of coded alternating current impulses of 
different frequencies respectively, means for 
causing Said Switching means to function in a 
Sequence dependent upon the route over Which 
the repeater is taken into use, identifying de 
vices in said sub-exchanges for receiving said 
alternating current inpulses, means in said iden 
tifying devices for Selectively connecting the sub 
eXchanges to Said trunk line, and neans in each 
Of Said Sub-exchanges for extending said trunk 
line to a called party. 

ALFRED KEYSER. 
FRANZ SIMON. 
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