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The present invention relates to automatic telephone systens, especially to those in 
which calls are Set up over several eXchanges 
connected in Series. 

In the known arrangements of this kind 
the setting up of connections Oyer several 
eXchanges connected in series is effected 
either by means of so called through going 
traffic, that is, each eXchange calls the Suc 
ceeding exchange and is then Switched 
through to the next exchange or the Setting 
up is effected byrunning a trunk-line through 
all the exchanges and by providing a Special 
jack in each of the exchanges located in se 
ries for each connection from One eXchange 
to the next. 
Now the object of the present invention is 

to enable calls between the individual eX 
changes located in Series to be set up in an 
entirely automatic manner in both direc 

| tions, and to render the plant as economi 
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cal as possible by simultaneously using each 
trunk line for different calls. According to 
the in Vention, this is achieved by running 
the trunk lines, which are Subdivided into 
groups, over all the eXchanges located in 
series, and by rendering each of the eX 
changes accessible from all the other eX 
changes Only over a particular trunk line Or 
group of trünklines. At the individual ex changes, these trunk lines are provided with 
Switching-Over devices, which disconnect 
section of the trunk line when this section 
is taken into use, and render the idle Section 
available for the traffic between other eX 
changes. » º 

By way of example, the figures show dia 
grammatically a circuit arrangement for 
five automatic exchanges located in series. 
The Fig. 1 shows a fundamental circuit for 
the whole arrangement, while the Figs. 2 
and 3 show the circuit of a trunk line, over 
which the two end eXchanges can be 
reached, and the Figs. 4 and 5 show the cir 
cuit of a trunk line, over which a connection 
can beset.up with a particular intermediate 
eXchange. » 
The hethod of operating the whole ar 

rangement will now described in detail 
with reference to the diagrammatic circuit 
(Fig. 1). The eXchanges I and V can be 
reached by all the exchanges over the line 

L1. 1f, for example, a subscriber T1 wishes 
to make a call to any particular subscriber. 
of the eXchange V, a final selector LW 1 is 
taken into use over his preselector VW1 and 
the final Selector is raised to the fifth level, from which there is a group of outgoing 
trunk lines to the exchange V. Only the 
lines L1 and L5 of this group are shown. 
AS soon as the final selector LW 1 has found 
an idle trunk line, for example L1, the final 
Selector LW5 at the exchange V is taken 
into use over the line L1 I, the contrcts 1 
ald 2 Of the repeater Ue1, and the line L1 II 
of the eXchange II, the contacts 3 and 4 of 
the repeater Ue2, and the line L1 III of the 
eXchange II. contacts 5 and 6 of the re 
peater Ue3, and the line L1 IV of the ex 

| change IV, and over the preselector VW6 
to the final Selector LW5. In the manner 
to be hereafter more fully described, the con 
tacts of the final selectors LW2, LW 3 and 
LW4, to which the trunk line L1 is accessi 
ble are marked engaged, so that the trunk 
line L1 caN no longer be taken into use. 

- If a Subscriber of the exchange V be 
Wanted by the subscriber T2 of the eXchange 
II, the preselector VW2 hunts for an ide 
final Selector Such as LW2, which is set onto 
the fifth level and takes into use an idle 
trunk line to the eXchange V, for example, 
the line 1. From the line L1 II, this con 
Scribed for the Subscriber T1. The open 
ing Of the contact 2 prevents this trunkline 
being taken into use from the eXchange , 

80 

nection follows the same route as that de 
85 

While another connection can be Set up from 
the eXchange I, to the exchange I over the 
Section LI of the trunk line L1 and over 
the preselector VW7 over contact 1 in its 
Working position. “ 

If the line L1 be taken into use by a sub 
Sciber T3 of the eXchange 1 over the pre 
selector VW 3 and the final selector LW3 the 
line L1 is disconnected at the contact 4, so 
that a connection can be set up from the eXchange II. Or II. to the exchange I over 
the line Sections L1 I or L1 II and L1I over 
Contacts 1 or 3, in its working position, re 
Spectively, in addition to the connection ex 
tending Over the sections LIII, and L1 IV 
to the eXchange V. In a similar manner it 
is possible for calls to be made simultane 

90 
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final Selector taken into use in known man 
ner. At the Same time, the relay R is oper 

- ated over its windings I and II and the sub 

} 

5 5 
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5 the lifting magnet H, which has been 

Scriber’s loop (, b. At the contact 71 a cir 
cuit is closed for the slow acting relay V1, 
which at its contact v11 prepares the circuit 
for the lifting magnet H. through the wind 
ing of the relay VR and the wjper 81 of the 
side Switch. The first train of impulses 
transmitted by the Subscriber T1 comprises 
5 current impulses. The relay R falls back 
a number of times corresponding to the num 
ber of impulses transmitted, and each time 
closes, at its back contact 72, the circuit for 

• pre 

pared at the contacts v11. The relay VR is 
energized in this circuit and remains in its 
operated position throughout the train of 
impulses, because it is a slow acting relay. 
At its contact v71 relay VR energizes the mo 
tor magnet S of the side Switch in series with 
the wiper 82 of the side Switch while at the 
contact vºr 2 the circuit of the relay UR is 
opened, a normally open point in this circuit 
being closed over the Off-normal contact (2 
at the first lifting movement. The lifting 
magnet H raises the wipers of the final se 
lector LW to the fifth level, in response to 
the Selected number 5, whereupon, at the end 
of the train of impulses, the relay VR falls 
back and opens at its contact or1 the circuit 
of the side Switch magnet S, so that the side 
switch is moved on into position 2. 
The calling Subscriber now transmits one 

current impulse for the purpose of initiating 
the non-numerical Selection of a trunk line 
connected to the fifth level. The relay R 
again falls back and energizes the rotary 
magnet D over the contact 72 and over the 
contacts o11 and p1, the winding of the re 
lay VR and over the side Switch arm 81 in 
position 2. The wipers LW 1 are set, onto 
the first contact on the fifth level. The mul 
tiple contacts m?; close upon the first rotary 
step on level 5 (and also on levels 2 to 4, 
inclusive). The wipers continue in their ro 
tary motion if the line connected to this con 
tact be engaged, this being effected by the 
further energization of the rotary magnet D 
over the multiple contact m?; and the inter 
rupter until a free trunk line, for example 
L11. has been found. Thereupon the relay 
P1 is energized in the following circuit: 
earth, winding of P1, contact c1, test wiper 
of relay LW1, lead c2, home position contact 
of the test wiper of VW7, windings II and 
I of T11, battery, earth. At its contact p1, 
the relay P1, opens the rotary magnet cir 
cuit, whereupon the Switch is stopped, and 
at its contacts p2 and p3 it Switches through 
the leads a1 and 51 over condensers to the 
leads L1 Ia, and L1 I5 of the trunk line L1 
taken into use. The relay VR, having op 
erated again, falls back, the magnet S is 

.. contact (12. 

deenergized and the Switch wipers are al 
lowed to move into position 3. The relay Ur 
is also energized over the contact v72 and the 
off-normal contact k2. The relay UR, at its 
contact 1171, cônnects the interrupter U to the 
Contact 3 of the side Switch, thereby momen 
ta 1ily energizing the magnet S, which moves 
the Side Switch into position 4. » 
The relay T11 of the preselector VW7. 

which was energized when the trunk line 
L11 was taken into use, at its contacts 1éII 
and 211, disconnects the windings I and II 
of the relay R2 from the leads a2 and b2 go 
ing to the preselector VW7, and at its con 
tact 311, applies earth to the third lead 
L1 Ic of the trunk lie L1 I. The relay U1 of 
the repeater Ue1 of the eXchange II is there 

70 
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by energized over the contacts t11 and 21. 
The relay U1, at its contact u11, opens the 
test circuit of line a7, b7 connected to the 
contacts of the final Selector LW2, hence the 
trunk line L1 cannot be taken into use by 
the exchange II. 
73 in the final selector LW1, a circuit is 
closed for the relay A1 of the repeater Ue1 
Over the following route: earth, contact 621, 
winding II of A1, contact t13, lead L1 Ib, 
wiper of LW1, contacts p3, 73, ö12, p2, lead 
L1la, contact (12, winding I of A1, contact 
622, battery, earth. The relay A1, at its con 
tact a11, closes a circuit over the back con 
tact c23 for the winding of the relay C1, 

. which, at its contacts C11 and c12, discon 
nects the windings I and II of the relay A2 
from battery and earth, and connects these 
windings in series with the contact a12 across 
the outgoing leads L1 IIa, and L1 IIb. A. cir 
cuit is thus prepared for the transmission of 

At the contacts o12 and 

90 

current impulses to the repeater Ue2 at the 
exchange II. The relay U1, at its contact 
12 and over the contact 21, applies earth 

to the lead L1 IIc going to the exchange III, 
and energized the relay U3 at the repeater 
Ue2 over the contacts f31 and 41. The re 
lay U3 then energizes the relay U5 at the 
repeater Ue3 in the eXchange IV over the 
contact 31 and the contact f42 and over the 
lead L1 IIIc and the contacts t51 and 61. 
When the relay C1 operates at the repeater 

Ue1, the contact c13 opens the test circuit of 
the branch of the trunk line L1, which goes 
to the final Selector LW 2. The trunk line 
is thus also marked engaged to other calls 
in the direction of the end exchange I. 
The relay A3 of the repeater Ue2 is ener 

gized in series with the windings I and II 

the leads L1 IIa, and L1 IIb by means of the 
This circuit extends from earth 

at the contact c41 at the repeater Ue2 
through the winding II of A3, contact t32, 
lead L1 II5, contact 623, winding II of the 
relay A2, contacts c12, a12, 611, winding I 
of A2, contact 22, lead L1 IIa, contact 33, 

| | 5 

of the relay A2, which are bridged across 
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relay C. at its contact e1, interrupts the 
circuits of the test relay P1 and the relay 
T11 of the preselector VW7. The lead L116 
is disconnected from earth at the contact 
3?11, and the relay U1 of the repeater Ue1 
falls back and opens the circuit of the relay 
U3 of the repeater Ue2 at the contact 112. 
At its contact 11 it closes the test circuit 
of the line L1 for the final Selector LW2, 
over which the line L1 can therefore now be 
takei into use. When the relay R released, 
the opening of the contact 73 caused the 
relay A1 to fall back, At its contact a11, 
it opens the circuit of the relay C1 andat 
the contact (12 it opens the circuit of the 
windings of the relay A2. After a short in 
terval, the relay C1, at its contact c15, opens 
the circuit of the relay V2; at the contact 
c13, it renoves the engaged condition front 

; the test circuit of the final selector LW2; 
and it again connects the windings and II 
of the relay A2 to battery and earth at the 
contacts c11 and c12. The Switching means 
at the repeaters Ue2 and Ue3 and the final 
selector LW5 are returned to normal in the 
same manner as the repeater Ue1 and the 
final selector LW1, so this need not be fUr 
ther described. “ - 

lf a Subscriber of the eXchange V, for 
xample the subscriber T5, wishes to be con 
nected to the eXchange I, the call is Set up 
in the Saine manner as that described for a 
call in the opposite direction. After the pre 
selector VW5 (Fig. 3) has found an idle 
final selector such as LW5, the relays T10 
andl C8 are operated over the Off-normal 
contact 5 and over the test wiper of VW5. 
The subscriber T5 in this case dials the digit 
1 to raise the wiper of final selector LW5 
to the proper level, and then dials an addi 
tonal digit 1 to start the rotary trunk 
hunting movement. The finalselector LW5 
is thereby positioned on an idle trunk line 
for example L1. The test relay P2 is op 
erated over the test wiper of VW6 in its 
normal position and over the windings of. 
the relay T12. The latter, at its contacts 
1f12 and 2t 12, disconnects the windings of 
the relay R3 from the leads a3 and b3, 
thereby preventing the starting of the pre 
Selector VW6 and the taking into use of a 
final Selector. At the contact 312 the re 
lay U6 is energized over the lead L1 IVo 
and over the contacts t61 and u51: the re 
lay U4 of the repeater Ue2 is then ener 
gized over the contact 61 of the relay U6 
and over the contact t51, the relay U4 being 
connected to the lead L1 IIIc Over the con 
tacts 31 and f42. The relay U2 at the 
repeater Ue1 is energized over the contacts. 
741, 31, the lead L116, and over the con 
tacts t21 and u.12: At the contacts of the 
relay U6 and of a relay at Ue3 correspond 
ing to the relay. C4 of the repeater Ue2, the 

lead G2. 

S 

trunk line L1 is prevented from being taken 
into use by the exchange V. Similarly, 
the line I is marked engaged to the ex 
changes II and III at the contacts u42 and 
644 of the repeater Ue2 and at the contacts 
22 and 624. Of the repeater Ue1 respectively. 
When the leads L1 IIIa and L1 IIIb are 
taken into use, the relay A4 of the repeater 

70 , 

Ue2 is energized over the repeater Ue3, 
and causes the relay C4 to operate. Thus 
the relays Ä3 and A2 are connected up 
Over the contact a42 and the contacts 641 

7 5 

and C42. The relay A2, at its contact a21, 
closes a circuit for the relay C2, where 
upon the windings I and II of the relay 
A1 are bridged acroSS the leads L1 Ia and 
L116 Over the contacts C21, a22, and c22. 

80 

The leads L1 Ia, and L1 Ib are connected to 
the leads (2 and b2 of the preselector VW7. 
The relay R2 is energized over its windings 
I and II, and starts the preselector VW7 
to hunt an idle final preselector in the known 

S 5 

manner. When the preselector leaves its 
normal position, its test wiper interrupts. 
the festing circuit of the line L1, which is 
Conneeted to a test contact of LW 1 over the 

An idle final selector, for exam 
ple LW1, having been found, the relay T11 

?ºl; While the leads a2 and b2 are connect, 
ed over the contacts 1f11 and 2t11 to the 
leads a5 and b5 going to the final Selector 
LW1. 
The number impulses are repeated in the 

Same manner as that above described for a 
call in the Opposite direction, so only a short 
description need begiven here. 

Each train of impulses, repeated by the 
repeaters Ue3 and Ue2, is transmitted by 

d 

90 

of the preselector is operated over the lead \ 
65, and the winding of the relay C is con 
nected to earth over the off-normal contact 95 

the contact a22 of the relay A2 over the co 
tacts v31 and 32 of the relay O3 and over 
the leads (2, Ü2, a5, and b5, to the relay R 

LW 1 is set onto the wanted Subscriberºs Jine 
in known manner by means of the tens and 
Unit8 trains of impulses and then the testing 
and calling is effected When the Wahtel 
Subscriber answers, the relay Y is operated 
Over itS windings I and II andover the loop 
of the wanted subscriber, thereupon in 
known manner disconnecting the ringing 
current. At the end of the conversation the 
connection is released in the manner above 
described, So it need not be further referred 
to here. . , 

It will now be assumed that a Subscriber 
of the eXchange II, for example the subscrih 

at the final Selector LW 1. The final selector. | | | 

| | | 
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er T2 wishes to set up a call to a subscriber of 
the eXchange 1. Upon lifting down the re 
ceiver at the calling Subscriber’s instrument, 
the preselector VW 2 is started in known 
manner and hunts for an idle final Selector, 
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| LW2 for example. The first train of in 
pulses, which in the present case comprises 
one impulse, causes the final selector LW 2 to 
be raised to the first level, while an additional 
impuse starts the non-numerical trunk se 
lection. As soon as an idle trunk line, Such 

J () 

| 5 

final selectoris taken into use. In order to prevent the trunk line L1 being taken into 

gized over the contact t14; 

as L1 has been found, the relay P3 is oper 
ated over the lead G6 the relay T1 and over 
the contacts 22 and (13. In this circuit the relay T1 is also energized and at its contacts 

- t12 and t13 connects the leads a6 and b6 over 
the leads L1la and L1b to the leads a2 b2. 
The preselector VW7 is then started andat 
its test wiper opens the test lead of the line. 
L1, so that this is marked engaged to Outgo 
ing traflic from the eXchange I, and an ide 

use for a call from the exchanges III, IV, or 
V to the eXchange I, the relay A1 is enex 

- - - (earth, C21, 
winding II of A1, t14, winding 1 of A1, C22, 
battery, earth). At its contact a11 the re 
lay. A1 connects up the relay C1. The lat 

5 ter at its contact c13 opens the test circuit 
for the relays P3 and T1, but this circuit has 
been closed in the meantime over the contact 
t15 and the resistance W1, thus locking the 

» relays. The relays A2 and A3 are energized 
“ in Series with One another over the contacts 

(11 and C12. The relays C3 is operated over 
the contact a31 of the relay A3, and opens at 
its contact c33 the test circuit of the branch 
of the line L1 going to the eXchange I. 
Similarly, the line L1 is marked engagel ät 
the test contact of the final Selector LW4 at. 

the contact a32 and the windings I and II 
of the relay, A4 at the repeater Ue2. The 
relay R3 of the preselector VW6 is thus en 

| offits normal position, When the test wiper 
leaves its normal position, it interrupts the 
test dead of the line L1, So that the line ist 

the exchange IV, this being effected by 
Switching means at the repeater Ue3. At 
the Same time, a bridge is placed across the 
leads L1 IVa. and L1 IV b at the repeater 
Ue3, corresponding to the bridge including 

ergized and the preselector VW6 is rotated 

marked engaged to Outgoing traffic fro?n the 
eXchange W. The positioning of the final se 
lector LW 1 and theestablishment of the cop 
nection takes place in known manner. 

If the subscriber T2 wishes to set up a call 
to a subscriber of the eXchange V. he re 

º moves his receiver and dials the number of 
the Substation with which connection is de 
sired, which consists of the digit 5, a digit 1 
to start the hunting movement and the tens 
and units digits. In response to the re 

“ moval of the receiver, the preelector WW2 se 
lects an idle final selector. ASSuming that 
the final Selector LW 2 is Selected, its wipes 
are raised to the fifth level and an idle trunk 
line such as L1 is found. The relay P3 is 
then operated in series with the relay T2 

impulses to the final selector LW5 at the 

thereof. 
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oyer the contacts u11 and c24, and gonnects 
the line of the Subscriber T2 with the leads 
a7 and b7. The relay T2 over its contact 
#21, the line L1 IIe and over the contacts t31 
and 41, energizes the relay U3 at the re 
peater Ue2. Äs above described, at its con 
tact 31, the relay U3 takes into use the re peater Üe3, the preselector VW6 and a final 
selector LW5 at the eXchange V. At the 

puises to the repeater Ue3, which repeats the 
change V. The final selector is thus po 
previously described. Theseparate line sec 

contacts t22 and 23, the leads (7 and ö7 are 
connected to the trunk line leads L1 IIa, and 
L1 IIb, hence the relay A 3 is energized at the 
repeater Ué2 and it repeats the current in 

tioned onto the wanted subscriber’s line ä8 
tions are marked engaged in the same man 
uer as for the above described connections. Z. 
A connection between a subscriber of the 

eXchange I or IV and a subscriber of the 

therefore not 
eXchange 1. O. Visset up in the samemanner 
as that described for the exchange II. It is 

necessary to give a description 9 

The Hethod of operating calls over a 
trunk line going to one of the intermediate 
eXchanges will now be described with refer 
ence to the Figs. 4 and 5. For this purpose 
it Will be aSSumed that a subscriber Tl of 

5 

the eXchange I wishes to set up a call to a 
subscriber T3 of the exchange III. When 
the receiver is taken down at the instru 
ment Of Subscriber T1, the wipers of 
the preselector VW1 are rotated over its 
bank contacts in Search for an idle final 
selector. ASSuming that the final selector 
LW 1 is the one selected, the relay Tº is op 
erated in Series with the relay C. when the 
line to this Switch is reached by the wipers 
of the preselector. By means of the first 
twO trains of inpulses, consisting in this 
case of the digit 3 and an additionäl digit 1 
to initiate the trink hunting movement, the 
final Selector is positioned on an idle trunk 
line in the third level, for example, trunk 
line L3. The relay P1 isenergized over the 
contact c and thé lead L3Ia in series with 
the Pelay U7 of the repeater Ue10 at the ex 
change II over the contact t71. The relay 

| U7, oyer its contact u71, the contact t72, the 
lead L3IIe and the contact 93, energizes the 
relay T8 of the repeater Ue11 at the ex 
change III. The relay T8 at its contacts 
81 and (82 Switches the line section L3III incoming from the Opposite direction over 
to the prezelector VW 12. At the Saine time, 

- at the contact º83 the line L3IIIa is dis connected from the relay T9 and is con Hected to relay J2. The relay A 5 is operated 

2 

when the repeater Ue10 istaken into use 
This relay at its contact a51, connects up 
the relay Cö, which at its contacts c51 pré 
pares the circuit of the relay V6. At the 
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contacts c52 and 653 the windings I and II 
of the relay A9 are connected over the 
contact a52 across the leads L3IIa and 
L3IIb. Thus, the relay A6 of the repeater 
Ue 11 operates in series with the relay A9. 
The relay U7, at its contact 72, interrupts 
the test circuit of the final selector LW2, 
hence the line 3 cannot be taken into use 
by a Subscriber of the exchange II. When 
the Subscriber T1 transmitS trains of im 
pulses, the relay A5 falls back at each im 
pulse. Hence, at the first impulse a circuit 
is closed for the relay V6 over the contacts 
a51 and c51. The relay o6 at its contacts 
v61 and v62, short circuits the windings of 
the relay A9, thereby increasing the current 
fiowing over the lines L3IIa, and L3IIb to 
the relay A6 so as to improve the trans 
mission. It remains to be mentioned that 
when the relay A6 operates, its contact a61 
bridges the leads a8 and Ö8 going over the 
contacts f91 and f92 to the preselector VW 11. 
The preselector VW11 is thereby started in 

| known manner, and takes into use an idle 
final selector Such as LW3. At each impulse, 
the opening of the contact a52 causes the 
relay A6 tö fall back, thereby opening the 
loop, which has been closed over the leads 
(8 and b8 and over the contacts f91 and 92, 
and thus current impulses are repeated for 
positioning the final selector LW3. The 
positioning of the final selector and the es 
tablishment of the connection are effected in 
known manner, hence the Subscriber T1 can 
communicate with ühe Subscriber“T3. 

f, for example, the final selector LW4 of 
the eXchange IV be positioned onto the Same 
trunk line L3 by a subscriber T4, this call 
can beset up independently of the connection 
already Set up over the other Section of the 
1ine L3. When the line L3 is taken into 
use, the relay P5 of the final Selector LW4 
is energized in series with the relay TR over 
the contact 81. The relay TR applies earth 
to the test contact of the final selector LW5 
over the contact ty-1 and the lead 3 Vc, 
thereby the line L3 is marked engaged to the 
eXchange V. At the contact fr2, earth is ap 
plied to the lead L3IIIc, hence the relay J2 
at the repeater Ue11 is Operated Over tile 
contact t83. The relay J2, at its contäct j2, 
closes a locking circuit for the winding of 
the relay T8 over the contact t85. The pur 
pose fof whichthis is done will be explained 
hereafter. 
Switched over upon the operation of the relay 
TR of the repeater Ue12 in the exchange IV. 
The leads a10 and b10 of the final Selector 
LW4 are thereby connected to the leads 
L3IIIa, and L3IIIb of the trunk line. The 
relay A7 at the repeater. Ue11 then operate3, 
and at its contact a71 repeats the current 
impulses over the leads a9 and b9 and the 
preselector VW12 to a final selector such as 
LW3. » " - | - - - 

is trunk line L3, the relay 

The contacts t73 and tr°4 are 

After the conversation between the Sub 
Scriber T1 of the exchange and the Sub 
Scriber T3 of the exchange 1 is ended, the 

Z 

marking engaged circuit, extending over tho 
lead L3Ic. is interrupted, and the relay. U7 
falls back. The latter, at its contact u71, 
opens the energizing circuit of the relay T8. 

) 

Relay T8 however, does not release, because 
it is located in the holding circuit over the 
Contacts j2 and t85. Hence, the Speaking or 
positioning circuit is maintained over the 
leads a9 and b9 between the exchanges IV. 
and III until the relay J2 releases over this 
COnhection at the end of the conversation. 
Thereupon the opening of the contact j2 
also causes the release of the relay T8. 
The method will now be described for set 

ting up a connection between the Subscriber 
T5, of the exchange V, and a subscriber of 
the eXchange III. The pre-selector WW5 
hunts for an idle final selector. Assuming 
final Selector LW5 is the one selected, the 
relay T10 is then operated over the test 
Wiper Of V W5 in series with the relay C8 
OVer the Off-normal contact /5. The Sub- º 
Scriberºs leads are connected by way of the 
contacts of the relay T10 (not Shown) to the 
Speaking leads of the final selector, where 
pOn the relay R1 isenergized over its 

closes a circuit for the relay V8. The trains 
Of impulses transmitted by the subscriber T5 

K; 

- 
ings I and II. At its contact P11. relay“ R! “ 

cause the final Selector LW5 to be raised to 
the desired level, which in this case is the 
third level, and then hunt for an idle trunk 
line. ASSuming that the trunk line Selected 

P2 is energized 
Over the contact c81, the lead L3IVo. the 
contact trºl and through the winding of the 
relay U8. At the contacts p51 and p52, a 
bridge comprising the contacts 712 and o81, 
is connected acroSS the leads L3IVa and 
L3IVb. The relay A8 is thereby Operated 
and energizes the relay C6 over its contact 
(81. The opening of the contact 81 pre 
vents the line L3 being taken into use by the 
eXchange IV, while at the contact u82 earth 
is applied to the lead L31 Ic over the con 
tact 2. Hence, at the repeater Uei 1. the 
relay T9 is energized over the back contact 
83. Atits contacts 91 and f92, the relay 
T9 Switches the Section of the line L3, incom 
ing from the Opposite direction, to the leads 
a9 and b9 of the preselector VW 12. At the 
contact a82 the windings I and II of the “ 
relay B, by way of contacts G62 and 663, 
are connected in bridge across the outgoing 
line L31 II. The relay A7 at the repeater 
Ue11 is then energized. The closure of the 
Contact a71 causes the preselector VW 11 to 

Over the leads a8 and b8. and takes into use 
an idle final selector as LW3. The relay A8 
falls back at each impulse of the last two 

s : , . 

be started over the contacts t81 and t82 and 

trains of impulses. Over the contact a81 “ 

  



gized at the first impulse of each train and 
remains energized for the duration of each 
train of impulses. The closing of the con 

| 3 tacts v71 and v72 short circuits the windings 
I and II of the relay B, increasing tlae cur 
rent flowing over the leads L3IIa and 
L31b, thereby improving the transmission 
of the trains of impulses and ensuring the 

]{} reliable operation of the relay Ä7. The re 
lay A8 falls back at each impulse and at its 
A7. The latter, at its contact (11, opens the 

}; a8 and b8, thereby repeating the currentin 
pulses to the motor magnets of the final 
Selector LW 3. .* , . “ .. - ; 

- If, in the Heantine, the Same 

over his preselector VW2 and the final Selec 
for LW 2. the relays P3 and T7 are ener 
gized. The relay T7 applies eart to the 
lead L3c over its contact T71. So that the 

marked engaged at the final selector LW 1. 
At the contacts t73 and 4, the leads (11 
and b11 are Switched through to the trunk 
leads L3}a and L3IJb, while the relay J1 

8° of the repeater Ue11 is energized over the 
contact 72. the lead L3IIc and over the 
front contact f93. At the contact j1 a hold 
ing circuit for the winding of the relay T9 is 
closed over the contact f95. 

- 83 After the conversation between 
Scriber T5 and the Subscriber T3 is com 
is opened at the contact u82 after the relay 
U8 has fallen back. But the Felay T9 does 

40 not release, because its winding its included 
in the holding circuit over the contacts 1 
tion between the subscriber T2 and a sub 

45 T9 fall back owing to the release of the 
reay J1 opening the contact . 

he Figs. 4 and 5. no call ou 

within the eXchange II. | ! “ SE) 

associated therewith correspond to those 
| shown in the Figs. 2 to 5, hence there is no 

jeed to show or describe 
| What is claimed is: 

1. In a telephone System, two e. 
gn intermediate exchange, a two-way trunk 

these circuits. 

line connecting the first and Second eX 
changes via said intermediate eXchange, auto 
matic Switches in the first and Second eX 

and the contact c61, the relay V7 is ener 

contact a82 it opens the circuit of the relay 
bridge, which has been closed Over the leads 

tions Over Said trunk line in either direction, 

trunk line 
L3 to the exchange I has been taken into 

?“ use by a Subscriber T2 of the eXchange, if neans effective when the trunk line isseized 

| trunk line taken into use appea's to be 

the Sub“ first and Second exchanges, respectively, 
„ s n , * »... o | 3 ||S GO means effective when the trunk line is seized pleted, the energizing circuit for the relay T9. 

means for making the particular path used 
busy to other switches while the other path 

'- - -" - - - - .“ a Slb“ is left free Scriber of the exchange III, does the relay 
and (95. Not until the end of the con Versa 

» It Should also be mentioned that in the 
third evel of the final selectors shown in 

* - - l outgoing f'OIn the 
eXchange I can be Set Up. Therefore the au 
third level of the preselector VW 3 shown 
in the Fig. 4 only serves for local traffic 
The circuit arrangement of the trunk lines 

L2, L4, änd L5 and of the repeating devices 

eXchanges, 

left free for use in completing connections | changes for completing through Connections 
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over Said trunk line in either direction, and 
automatic Switches in Said interimediate eX 
change cooperating with certain Switches in 
the first or Second exchange to complete 
connections over said trunk line from the in 
termediate exchange to either the first or 
second eXchange or to both the first and 
Second eXchanges at the same time. 

2. In a telephone system, two exchanges, 
an intermediate exchange, a two-way trunk 
line connecting the first and secÖnd ex 
changes via said intermediate exchange, 
automatic Switches in the first and second eXchanges for cOimpleting through connec 

S 

automatic Switches in the intermediate ex 
change having access to Said trunk line ove? 
Wo different paths corresponding to said 

first and second eXchanges, respectively, and 
by a Switch in the intermediate exchange for 
xtending the connection to the first or sec 
Ond exchange depending on the path over 
which he trunk line is taken for use. 

3. In a telephone System, two eXchanges, 
an intermediate eXchange, a two-way trünk 
line connecting the first and Second ex 
changes via Säid intermediate eXchange, 
automatic Switches in the first and second eXchanges for completing through connec 
tions over said trunk line in either direction, 
automatic Switches in the intermediate ex 
change having access to said trunk line over 
twO differeit paths corresponding to said 

0 

by a Switch in the intermediate exchange for 
extending the connection to the first or sec 
Ond eXchange depending on the path over 
which the trunk line is taken for use, and 

for Sein completing connections 
K line to the corresponding 

4. In a telephone System, two eXchanges, 
an intermediate eXchange, a two-way trunk 
line connecting the first and second ex 

intermediate eXchange, 
* - Switches in the first and second } eXchanges for conpleting through connec 

tions over Said trunk line in either direction, 
automatic Switches in the intermediate ex 
changehaving access to said trunk line over , two different paths corresponding to said ‘“ 
first and Second eXchanges, respectively, 
means effective when the trunk line is seized 
by a switch in the intermediate exchange 
for extending the connection to the first or 1, Second eXchange depending on the path over 
which the trunk line is taken for use, means for making the partigular path used busy 

itches while the other path i to other Sw s 

over the trunk line to thé corresponding ex 

  

  

  

      

  

  

  

  



25 

1,646,387 
change, and means effective when the trunk 
line is first seized at the intermediate eX 
change for separating the Sections extending 
to the first and second exchanges, respec 
tively, so that the Section not used in the 
first connection can be used for the secon 
connection without interference. 

5. in a telephone system, two end ex 
changes and a plurality of intermediate ex 
changes, a trunk line connecting said end 
eXchanges and said intermediate eXchanges 
in Series, means for automatically establish 
inga talking connection from any inter 
mediate eXchange to either end eXchange 
over said trunk line, and means for estab 
lishing a Second talking connection from the 
Same intermediate eXchange to the other of 
Said end eXchanges over Said trunk line 
while the first connection is intact. - 

6. In a telephone system, two end ex 
changes and a plurality of intermediate eX 
changes, a trunk line connecting said end 
eXchanges and said intermediate exchanges 
in series, means for automatically establish 
ing a talking connection from any inter 
mediate eXchange to either end eXchange 

30 
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over said trunk line, and means for estab 
lishing a second talking connection from said 
calling intermediate eXchange or any other 
intermediate exchange not included between 
a calling intermediate eXchange and a called 
end exchange to said other end eXchange 
over Said trunk line while the first connec 
tion is intact. 

7. In a telephone system, two end ex 
changes and a plurality of intermediate ex 
changes, a trunk line connecting said end 
exchanges and said intermediate eXchanges 
in series, means for automatically establish 
ing a talking connection from any inter 
mediate eXchange to either end exchange 
over said trunk line, and means controlled 
over the two talking conductors of said trunk 
line in series for guarding said trunk against 
being taken into use by any other eXchange 
for extending a talking connection to said 
called end eXchange. „ . 

8. In a telephone system, two end ex 
changes and a plurality of intermediate ex 
changes, a trunk line connecting said end 
exchanges and said intermediate exchanges 
in series, means for automatically establish 
ing a talking connection from any inter 
mediate exchange to either end exchange 
over said trunk line, means controlled over 
the two talking conductors of said trunk line 
in series for guarding said trunk against 
being taken into use by any other exchange 
for extending a talking connection to said 
called end exchange, and means for guard 
ing said trunk against being taken into use 
by any exchange included between said call 
ing intermediate eXchange and Said called 
end eXchange. - “ » 

9. In a telephone system, two end ex 

- line is taken for use. , 

changes, a plurality of intermediate ex 
changes, a two-way trunk line connecting 
Said first and Second end exchanges and said 
intermediate eXchanges in series, automatic 
Switches in said first and second end ex 
changes for completing through connections 
Over said trunk line in either direction, and 
automatic Switches in the intermediate ex 
changes cooperating with certain Switches 
in the first or second end eXchanges for com 
pleting connections from any 
eXchange to either the first or second end 
eXchange or to both said first and second ex 
changes simultaneously. 

10. In a telephone system, two end ex 
changes, a plurality of intermediate ex 
changes, a two-way trunk line connectin 
said firstand second end exchanges and sai 
intermediate eXchanges in series, automatic 
Switches in Said first and second end ex changes for completing through connections 
Over said trunk line ineither direction, auto 
matic Switches in each of the intermediate 
eXchanges having access to said trunk line 
Over two different paths corresponding to 
Said first and Second end eXchanges, respec 
tively, and means effective when the trunk 
line is seized by a switch in a calling inter mediate eXchange for extending the connec 
tion to the first or second end exchange de 
pending on the path over which the trunk 

11. In a telephone system, two end ex 
changes, a plurality of intermediate ex 
changes, a two-way trunk line connecting 
said firstand second end exchanges and said 
intermediate eXchanges in series, automatic 
Switches in said first and Second end ex 
changes for completing through connections 
Over Said trunk line in either direction, auto 
matic Switches in each of the intermediate 
eXchanges having access to said trunk line 
Over two different paths corresponding to 
Said first and Second endeXchanges, respec 
tively, means effective when the trunk line 
is seized by a switch in a calling intermedi 
ate exchange for extending the connection 
to the first or second endexchange depending 
on the path over which the trunk line is 
taken for use, and means for making the 
particular path used busy to the other 
switches in said calling intermediate ex 
change while the other path is left free for 
use in completing connections over the trunk 
line to the corresponding end exchange. 

12. In a telephone system, two end ex 
changes, a plurality of intermediate ex 
changes, a two-Way trunk line connecting 
said two end exchanges and said interme 
diate eXchanges in series, automatic Switches 
in said end exchanges for completing 
through connections over Said trunk line in 
either direction, automatic Switches in each 
intermediate eXchange having access to Said 
trunk line over two separate paths individual 
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to each intermediate exchange, means ef 
fective when the trunk line is seized by a 
Switch in any intermediate exchange for ex 
tending a talking connection to either one 
of the two end exchanges depending on the 
path over which the trunk line is taken for 
use, means for preventing the seizure of said 

particular path busy to other Switches in trunk by the automatic switches of the other 
intermediate eXchanges included between a 
calling intermediate exchange and a called 
end exchange over either path, means for 
preventing the seizure of said trunk by the 
automatic Switches of the other intermediate 
exchanges not included between said call 
ing intermediate eXchange and said called 
end exchange over the path corresponding 
to said called end eXchange, while leaving 
said trunk free to be seized by the automatic 
switches of the other intermediate eXchanges 
not included between said intermediate ex 
change and Said called end exchange over the 
path corresponding to the non-called end 
eXchange. z. . . 

13. In a telephone system, a trunk line 
connecting a. first and a second terminal ex 
change, a plurality of intermediate ex 
changes adapted to extend connections over 
said trunk line to either of Said terminal 
exchanges, means at said intermediate ex 
changes operative upon one of said inter- » 1 “ 

second trunk line normally connected to a mediate eXchanges extending a call to either 

35 

40 
intermediate exchange and the called ter 
non-called terminal eXchange. 

terminal exchange for disabling all of the 
remaining intermediate exchanges from ex 
tending calls in the same direction and also 
disabling the intermediate eXchanges located 
between the calling intermediate exchange 
and the called terminal exchange from ex 
tending calls to the other terminal exchange, 
changes not included between the calling 
minal exchange to extend connections to the 

14. In a telephone system, a first and sec 
ond trunk line normally connected to a first 
automatic Switch and normally disconnect 
ed from: a second automatic switch, and 

50 

switches is taken for use 
said trunk lines. 1 

55 
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means for disconnecting either of said trunk 
lines from the first said automatic Switch 
and connecting it to the Second automatic 
switch when the first of Said automatic 

Over the other of 

15. In a telephone system, an automatic 
exchange, a trunk line extending through 
said exchange, automatic Switches in Said 
exchange having access to Said trunk over 
either of two paths depending On the digit 
dialled, and means for. extendung a call in 
either direction over said trunk line from 
said exchange depending on which path said 
trunk line is seized over. 

16. In a telephone system, an automatic 
exchange, a trunk line extending through 

while permitting the other intermediate ex 

1,646,387 

said exchange, automatic Switches in said ex 
change having access to said trunk over 
either of two paths depending on the digit 
dialled, means for extending a call in either 
direction over said trunk line from Said ex 
change depending on which path said trunk 
line is seized over, and means for making the 
said exchange while the other path is left 
free for use in completing calls over said 
trunk line in the other direction. 

: 17. In a telephone system, an automatic 

( 

7 

eXchange, a trunk line extending through 
Said eXchange, automatic Switches in said 
eXchange having access to said trunk over 
either of two paths depending on the digit 
dialled, means for extending a call in either 
direction over said trunk line from saidex 
change depending on which path said trunk 
line is seized over, means for making the 
particular path busy to otherswitches in 
said exchange while the other pathis left 
free, for use in completing calls over said 
trunk line in the other direction, and means 
for separating the trunk into two sections 
So that the section not used in the first con 

effective when the trunk line is first seized 
- 9 

nection canbe used for completing calls in 
the other direction without interference. 

nected from a Second automatic switch, and 

connecting it to the second automatic Switch 

18. In a telephone system, a first anda 
9 

first automatic Switch and normally discon 
means fordisconnecting the second trunk 
line from the first automatic Switch and for 

when a connection is established over the 
first trunk line to the first automatic switch. 

19. In a telephone system, a first anda 
Second trunk line normally connected to a 
first automatic Switch and normally discon 10 
nected from a Second automatic switch, and 
means for disconnecting the second trunk 
line from the first automatic switch and for 
connecting it to the second automatic Switch 
when a connection isestablished over the 
first trunk line to the first automatic switch, 
and means for maintaining the second trunk 

11 

line connected to the second automatic 
Switch after the termination of the connec 
tion over the first trunk line when a connec 
tion is established over the second trunk 
line to the second automatic switch. 

20. In a telephone system, two end ex 
changes, an intermediate exchange, a trunk 
line comprising talking conductors andare 
lease conductor connecting said -end ex 

11 

changes and said intermediate eXchange in 
Series, means for automatically establishing 
a connection from said intermediate: ex 
change to either end exchange over said 
trunk line, means for automatically estab 
lishing a connection from one of saidendex 
changes to the other over said trunk line, 

12 
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means operable when said Second connection release conductor of said trunk line for pre 
is established and controlled over the two venting the taking into use of said trunk line 
talking conductors of said trunk line in se- at said intermediate exchange for establish- 10 
ries for preventing the taking into use of ing a connection to the called end eXchange. 

5 said trunk line at said intermediate eXchange In witness whereof, I hereunto subscribe 
for establishing a connection to the calling my name this 20th day of July, A. D. 1925. 
end exchange, and means controlled over the ALEXANDER BRUNO PREUSS. 

  


